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A Diet You Can Live With

Since my days as a medical student, | have been keenly interested in nutritional impacts
onhealth. In particular, | have been studying for years in an effort to determine why
many Third World societies, as long as they maintain their traditional diets and

lifestyles, are relatively immune to so many of the disorders that take a devastéting tol
on the health and finances of elderly Americans. | have come to some provisional
conclusions and recommendations that, while hardly original, are nonetheless quite
controversial in some respeétat loggerheads not only with the headléstructive

dietary practices of most Americans, but also with certain faddish views gaining
popularity among many health scientists and the general public. It is precisely because
my conclusions are controversial that they are worth setting down.

If | were asked to deeribe in one sentence the type of diet that, in my opinion, would
minimize risk for the chief killing and crippling diseases of Western civilization

scourges that include coronary heart disease, stroke, diabetes, hypertension, the major
cancers, autoimmne di sorders such as rheumdtoid
would suggest the following:

Eat a low-fat, low-salt, wholefood vegan diet, very rich in potassium and relatively
low in glycemic index.

This single sentence encapsulates six seppiates of advice, which | will explain in
more detail before summarizing the evidence that motivates this recommendation.

Low-fat: By this, | mean a diet in which fat constitutes not more than 20% of calories
the type of diet popularized by Nathan Riit and, more recently, Dr. Dean Ornish.

art |

This should not be confused withthes@a | | e-dafid owvi et recommended

American Heart Association, providing-38% of its calories as fat. Since the diet |
endorse is vegainthus excluding all fattyr@mal products it is relatively easy to

achieve the suggested fat target by simply 1

derived foods that are high in fat: avocados, olives, nuts, seeds, and the oils and butters
derived therefrom. Most grains, frejtvegetables, and leguniethe core of a healthful
vegan diei are inherently low in fat. When buying processed foods, read the labels
carefully and avoid foods that have significant amounts of added sétirated and

partially hydrogenated fats aparticularly bad for your vascular health. If your diet is
quite low in fat in other respects, it may be appropriate to include not more than an
ounce per day of unsalted nuts (or nut butter) in which monounsaturates predominate:
almonds and hazelnutsedbest in this regardOccasionaluse of modest amounts of

virgin olive oil or avocadd both monounsaturgchi is also acceptable. Sautéing
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vegetables in a little olive oil to make them more tasty is probably not the worst thing
you can do to yourseif but lay off the potato chips!

If you are healthfully lean, or become so while consuming the sort ofipdeseid diet
recommended here and exercising regularly, there may however be little harm in
obtaining more than 20% of your calories from fafgovided that they are unsaturated
plantderived fats, preferably monounsaturated (e.g almonds, olive oil, avocado), and
that you can remain lean while doing so. But a higher fat intake is something that you
should firstearnby achieving and maintaining leanness.

My recommendation of loviat eating is strongly influenced by the fact that Nathan

Pritikin and the great physicians who have followed in his footstepsluding Drs.

Esselstyn, Ornish, and McDougalhave achieved remarkable clinical benefits in

vascular disease, diabetes, abesity with dietary programs that are very low in fat.

But Priti ki no s-low-fatslietsftectivelg reeant that tas patients yere

eating a quasiegan diet, virtually devoid of animal fat. It is conceivable that the

guastvegan nature ahis diet, rather than its stringent avoidancalbfats, is largely

responsible for its benefits. Within the context of a vegan diet, the optimal intake of
unsaturated fats remains controversial; some vegan physicians such as Dr. Joel Fuhrman
encourag the consumption of nuts at the expense of grain carbohydrates. Until

controlled studies are conducted to clarify this matter, | feel that it is prudent for those

with vascular disease, diabetes, or obesity to adhere to the clispcallgn lowfat

straegy; for those who are reasonably lean, insulin sensitive, and healthy, getting a

higher proportion of their calories from plasi¢rived fats preferably monounsaturated

imay not be a bad thing if body fsat doesnodt
prudent, particularly for vegans who dondt
long-chain omegd fats, which typically are found in fish, but which can also be

obtained from some algae.

Low-salt: Try to get your salt intake below 5 grams daily (which corresponds to 2
grams of sodium); the ideal targehot easy to achieve in modern societg closer to
2.5 grams daily (1 gram sodium). Minimize or eliminate the use of table salt in your
cooking1 explore the wealth of alternative seasonings that are available. Fortunately,
with the exception of dairy products (cows are fed salt to improve milk yields), natural
unprocessed foods are inherently low in salt. But most of us eat some of oumnmeals
restaurants, or rely on certain processed foods that consalped,; it is estimated that
at least 80% of the salt in our diet comes, not from our use of the salt shaker at the table
or in our cooking, but from the salt paelded to processed foodsrestaurant meals.
So when you purchase processed foods, examine the sodium content, and choose brands
that go light on the sodium. If the milligrams of sodium in a serving is no higher than
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the number of calories (kcals) it provides, then it can beiderel acceptably low in
salti particularly if you make a point of including a number of unsalted foods in your
daily diet. You may need to shop in a hedibd store to find a sufficient variety of

unsalted or lightly salted processed foods. Whemdini i n r est aurants, don
to ask the waiter to have your food prepared withoutisalh i | e t hi s often won
feasible (they may rely on processed ingredients or on largeopked batches of food

they have already salted), it doesndét hurt t

Whole-food: By this, I refer to food that not only retains all or most of its original
nutrient/phytochemical/fiber content, but that also, to the extent feasible, retains the

intact structure of the food as it grew from the soil. For example, vgnaieflour is

certainly far more nutritious than refined fladubutwhole kernefrains are even better

for your health. Structurally intact grains are usually more slowly digested than are

finely-ground flours (implying a lower glycemic indesee bedw), and the relatively

high water and fiber content of whole foods often means that their calorie content is

more dilutel you tend to get filled up before you have eaten an excessive number of

calories in one sitting. When cooking vegetables, try tacas&ing method$ such as

steamingt hat doné6t | each out the protective mic
potassium that they provide. By all means, avoid processed foods that contain a
significant amount of added sugarsordilsh e s e ar erfiempt y haal ef f ect
rob your diet not only of essential nutrients, but also of fiber, phytochemicals, and

potassium.

Vegan This implies the absence of all animal prodiictiesh foods, dairy products,

and eggs. While it is commonly accepted thatgaturated fat and cholesterol found in

most animal products (excluding néat dairy) are bad for vascular health, | subscribe

to the much more avant garde view that aniprateinis likely to be an important

factor in our hi ghs, anchnhagaso aoiitribiteMehigh 'erum 06 canc et
cholesterol and possibly even obesity. (This latter point will require some clarification,

as | do not dispute the fact that dibighin animal protein can be useful for reducing

appetite and achieving weight &} Contrary to much propaganda, a vegan diet

featuring whole grains and legumes can provide more than enough protein to support

buoyant health.

Since strictly vegan diets are virtually devoid of vitamins B12 and D, and may often be
suboptimal sourced @alcium and selenium, vegans are well advised to use
comprehensive nutritional supplements (Anut:
the longchain omegd fatty acids found in coldvater fish (EPA/DHA) can provide
various health benefits that cast be adequately reproduced by the shartein
omega3s @-linolenic acid) found in some plants; for this reason, | violate my veganisn
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to the extent of taking an enriched fish oil supplement (a strategy endorsed by Dr.
Ornish). Certain other nesssetial nutrients found primarily in flesh foodse.g.
carnitine, taurine, creatiriemay be beneficial to health in certain circumstances, and
can be provided in supplements; nonetheless, since the human body is capable of
manufacturing these nutrients, @&g are rarely significantly deficient in them.

A vegan food which may have extraordinary potential for health prombtswill be
discussed below is spirulina, a microalga (or, more properly, a cyanobacterium) that
has remarkable antioxidant actiitl make a point of ingesting spirulina daily, in
smoothies.

High-Potassium Pot assi um appears to be Naturebs e
consequences of salted diets. Ourggacultural ancestors ate unsalted diets
exceptionally rich in potagsm i whereas, thanks to the introduction of refined grains,
sugars, and oils, our salted modern diets are substantially depleted of this crucial
nutrient. To maximize your intake of naturatigcurring potassium, you will need to
boost your intake of fiits, vegetables, and their juices, which typically are high in
potassium on a peralorie basis. Legumes and tubers (potatoes, yams) are also
potassiurrrich, and whole grains, while not potassium powerhouses, are about 3 times
as rich in potassium as amefined grains. Thus, in pursuit of a high intake of

potassium, you will get the concurrent benefits of the protective phytochemicals and
fiber provided by fruits, vegetables, legumes, and other whole plant foods. A few
processed foods and condimentsaailable that are potassivemriched (e.g. Low
Sodium M8 Juicél ); these can profitably be included in your diet. However, make
sure that the bulk of your dietary potassium comes from the natolyring

potassium in fruits and vegetables.

Low-Glycemic-Index: Starchy or sugary foods which are gradually digested and thus
produce a modest but sustained rise in blood sugar, are preferable to rapidly digested
carbohydrates that lead to an abrupt spike in blood sugar. Foods of the former type are
saidb have a Al ow gl -diabetiosi tlee harm fdomn kighlycemicl n  n o n
index meals comes not primarily from the rise in blood sugar per se (though this can put
a stress on pancreatic beta cells that may boost diabetes risk), but from the large surge
of insulin secretion which they evoke (as will be discussed below). Structurally intact
grains are likely to have a lower glycemic index than flours do. However, many other
factors play a role in determining the glycemic index of a food. For exangiehs
comes in two chief varieties, amylose and amylopectin. Amylose is an unbranched
starch that, because of its compact chemical structure, is more gradually degraded by
digestive enzymes than is the highly branched starch, amylopectin; thus, stadsy fo
in which amylose predominates tend to have a low glycemic index. A high content of
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soluble fiber likewise tends to lower glycemic index, and certain phytochemicals (such
as some found in beans) can also slow the process of digestion.

Beans especialy homecooked beans, as opposed to canned beans that usually have
been pressure cookédare particularly notable for a low glycemic index, owing to their
high content of amylose, soluble fiber, and phytochemicals. -goaig rice is usually
higher in amjosei and thus lower in glycemic indéxthan the sticky shograin rice
preferred in Oriental cuisine; parboiling renders the rice kernel harder to digest, so long
grain parboiled rice is the best. Higimylose corn has been developed, but is not yet
readily available in supermarkets. Fruits that are relatively low in glycemic index
include apples, pears and oranges, whereas ripe bananas and melons are relatively high
in this regard. Surprisingly, juicing or pureeing fruit has little impact on itseghyc

index, which is determined primarily by its fructose contdnictose has a very low
glycemic index. As far as breakfast cereals gosfatthioned ifot instant) oatmeal and

bran are good choices; most breakfast cereals are made from fine floare dngh in
glycemic index (not to mention loaded with salt).

Sadly, the chief sources of starch in American dietdheat flour products and potatoes

T have a high glycemic index. The baked potato is particularly notorious in this regard
though it haghe compensating merits of being rather calorically dilute and rich in
potassium. (Boiled potatoes have a somewhat lower glycemic index, and hence are
preferable.) Wheat flour (and this includes whole wheat flour) is not quite as high in
glycemic indexput, possibly owing to its rather high protein content, provokes an

insulin surge as dramatic as that produced by potatoes. A very fortunate exception is
pastai owing to the way in which the starch molecules are packed together, pasta has a
much lower gycemic index than other wheat flour products. Unleavened lirékael

pita bread has a lower glycemic index than leavened products; the minute air pockets
introduced by the leavening process gives the digestive enzymes readier access to the
starch grands. Even lower in glycemic index are sprougedin breads, which contain
structurallyintact kernels rather than fiber; if bread is an essential part of your diet, seek
out sprouteegrain breads. For more information on the comparative glycemic indices

of foods, you can consult tables such as that found in the Hokslucose Revolutipn

a comprehensive listing has also been published in the scientific litetature.

Her ebs a us ef ulThetGlucoselRevoiansther is tetent evedencel n
that an ample intake of vinegar with meals (a little over a tablespoon) slows the
absorption of carbohydrate and blunts the jposal rise in glucose and insulin; the
mechanism responsible for this effect is still obscure.ir&tead of using oils on my
salads, | smother them with my favorite balsamic vinegar. A wide range of flavorsome



vinegars is availablé try them out. Perhaps the old folk myth about the health
promoting properties of vinegar is more than just a myth!

A quick comment on fructosealthough it has a low glycemic index, in excess (25% of
daily calories) it can boost LDL cholesterol, impair insulin sensitivity, and promote
weight gain® This is because it is taken up preferentially by the liver, where it inhibits
fat burning and promotes the synthesis of triglycerides. So it is probably wise to use
fruit as a dessert, rather than as a main course, and minimize your intake of fructose
containing sweeteners (sucrose and Higletose corn syrup).

I n a Nutshell é

In brief, what | am proposing is a diet comprised of virtually the entire range of fruits,

vegetables, legumes (beans and soy products), and whole grains, complemented by a

modest intake of monounsaturatech nuts or nut butters, and prepared with minimal

added salt, oil, or added sugars, but seasoned liberally with all other spices as desired.

Grains should be as structurally intact as feasible, though pasta is an ¢xtellee.

Foods with a notably high glycemic indéxvheat flour products (other than pasta) and

baked potatoes, for exampleshould be avoided, as should all animal products (other

than supplemental fish oil). For most people, moderate consumpti@eiobbwine is
desirable (as will be discussed below), and
also be wise.

Although these directives are consistent with a wide range oftesiging

gastronomic possibilities, | will not pretend that they weél éasy to follow within the
context of the typical meals that most Americans have been trained to prepare and
consume. A friend of mine once showed me a list that the eminent Berkeley nutritionist
Dr. Gladys Block had compiled of the 100 food items mossamed by Americans.

On surveying the list, | was shocked to note that | could approve of only two of the first
25 items on the list! (One of these was spaghetti with marinara sdlnocegh even

there, one could bet that the pasta would be made frata fidur, and the marinara

sauce was too high in salt. The other item ivakoholic beverages!) Needless to say,
most of the meals and convenience foods you will find in typical restaurants and
supermar kets wonodt make ngediouse yoaritelligance, ot easi
resourcefulness, and seliscipline to follow through on the suggestions | offer.

Let s face facts. OQur current damet ary habit
virtual indifference td their consequences for lotgrm health. And there is no reason
to expect that minor Apractical o fixes of ¢t
healthwise. If your goal is to stay healthy, you need to rip those old habits out by the
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roots and start afresh, guided not by traditor your old personal preferences, but by

solid medical evidence. The good news is that, once your tastebuds have had a chance

to adapt and youbdbve made progress in findinq
your healthful meals can be bothidadus and satisfying.

But suffice it to say, I am not planning to
interested in telling people what they want to hear. If you are looking for confirmation

that meat, grease, and salt are actually good forwaistline and your health,

goodness knows there are plenty of faddishly popular books on theeliestists these

days that will provide the setfelusive rationales you are seeking. But if you are

looking for an honest perspective on the dietaryldestyle habits that can give you

thebestchance of avoiding the whole range of major killing and crippling degenerative

diseases of Western civilization, this little volume may have much to offer you.

| am reasonably confident that, sooner or lategk{pbly later than sooner!) the major
medical organizations will endorse the recommendations which | offer, at least in large
part. Actually, a reasonable proportion of medical experts might be willing to endorse
them nowintheoryi but t h ey mpractioetbecduse tteypresume that you,
dear reader, are too lacking in self control to follow them; instead, they advise minimal
Apractical 6 modi fications to the typical Ame
minimal (if any) impact on subsequeatisease risk. (Indeed, the subsequent discussion
will provide examples of how ineffectual this approach has been.) As a result we are
faced with a Catch 22: Until medical organizations have enough moxie to give people
the straight scoop on what they shibbe eating, there will be little motivation for
restaurants and suppliers of convenience foods to provide truly healthy alternatives for
healthoriented consumers. But until such alternatives are more readily available, it is
indeed rather hard for cam®ers to eat as well as they might likéhus confirming the

views of the fAexpertso that truly opti mal di
However, thatoés not the whole story. Ther e
medical experts regarding the type of diet ikdest. In particular, there is

considerable support for diets high in monounsateratec h oi I s, or for Apal

fleshrich diets; and most medical people probably currently view a strictly vegan

approach as unnecessarily extréamnot harmful.Rather than dodging prominent

points of view that run contrary to miiieor subjecting them to cartoonish

misrepresentatioris| intend to confront them head on and actually acknowledge the

medi cal evidence that can Iyoelywt@antlsshal | ed i n t
context that | can make a truly credible case that my recommendations offer the best

overall health protection.



Donét | et these provisos discourage you. .
that will best preserve your lortgrm health, you can find the means to do it. You

wonodét succeédlondt k niow Itihvaitng up to your best
opportunity in every particular, but you can succeed often enough that your health and

physique will be vastly the betterrfo i t . And, i f you decide to
least until your first heart attack or your first cancer surgery radically change your

priorities)T well, that is your perfect privilege. All that | intend to do is spell out your

options. If you a& willing to do what you need to do to prevent, reverse, or at least

greatly retard the progression of coronary disease, obesity, diabetes, stroke, many

cancers, possibly even demeritithe tools are available toyowowi y ou dondét need
wait for piein-the-sky gene transplants or melgack new wonder drugs. The fact of

the matter is, the diseases that kill most Americans are virtwatigcessaryand

indeed have been extremely rare in certain ¢
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Il. The Whys and Wherefores' Preventing Coronary Disease

Now t hat | have summari zed the what and how
to the real TWtheevayt 0of t he i ssue

It is no secret that coronary heart diseatige type otheart disease that results from
atherosclerotic inflammation of the arteries feeding the heart, the type that is involved in
almost all heart attacksis extremely rare if not neaxistent in Third World societies

whose traditional diets are low in fatchanimal products. It was this observation that
prompted Nathan Pritikin to organize clinics that treated heart patients with-bowery

fat nearvegan whole food diet and regular aerobic exercise. The published clinical
experience of these clinics indies that within three weeks, this regimen typically

achieves substantial improvements in key risk factors, most notably marked reductions

in LDL cholesterol. Exercisenduced heart paih anginal also often improves
promptly, and sisgniwfeiiogehnt fosmporitsarne @l c al

More recently, Dr. Dean Ornish undertook the task of evaluating theiéomgclinical
results ofa comparable regimen (in which he included stress reduction techniques).
His oneyear followup evaluation creatl a scientific sensation when he was able to
report that his regimen achieved a modest but statistically significant regression in the
narrowing (stenoses) of the coronary arteri@ereas, in a control group of patients
following the standard guideliseof the American Heart Association, their arteries
continued to narrow progressively. Ornish reported the same dramatic and rapid
improvement in angina symptoms that the Pritikin Clinics had claimed, and after five
years of treatment, he noted that ithe@idence of serious coronary events (heart attacks,
or severe symptoms necessitating cardiac bypass surgery or angioplasty) had been about
60% lower in his treated patients than the control group. And Dr. Caldwell Esselstyn
has had even more dramatic sess with a lowat vegan diet but more on that in a
moment. The findings of these clinical studies with heart patients are very consistent
with the findings of other studies that have examined the blood fats of healthy Vvegans
they are found to be mbdower than those of either omnivores or dairyfeggsuming
vegetarians. Similarly, total and LDL cholesterol levels have usually been found to be
very low in the quasvegan cultures where coronary heart disease is rare er non
existent.

Reducing Cholegerol

Why do these regimens produce such rapid and substantial improvement in coronary
disease? Substantial reductions in LDL cholesterol no doubt play an important part.
Most of the cholesterol in the bloodstream is carried in fat/protein globules kawn
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lipoproteins. The types of cholesterath lipoproteins that most avidly promote

vascul ar di s e asdee nasriet yk nloiwno parso tieliooms 6 ( LDL) .
lipoproteins contains one molecule of the protein apolipoprotein B (apoB). These LDL

paricles, especially after they become structurally modified in certain ways by oxidants

or other reactive molecules, can provoke inflammation of the arterial lining, and are

prone to be accumulated by inflammatory cells (macrophages) within the inner portion

of the artery, known a sengorgeel maciophagesrhecome Thes:
more inflamed, and give rise to the fAarteri:
lumen, narrowing its diameter. Plaque in the large arteries can impedenetiioed

flow, resulting in painful clinical syndromes such as cardiac angina and intermittent

claudication. Even worse, ®@lled unstable plaque is prone to rupture into the arterial

lumen, leading to sudden induction of blood clots that can causetatiaek or a

stroke. LDL particles play a crucial role in driving this sequence of evgrgsple

with high levels of circulating LDL particles are more prone to plague formation,

angina, heart attack and strdkehereas those who maintain low leveld DL

throughout life are far less likely to experience these problems. (Although, as we shall

see, not all types of stroke are contingent on high LDL.) Risk is usually quantified by

measuring LDL cholesterol levelsalthough the level of apoB (a measoféhe total

number of circulating LDL particles) may be slightly more accurate for predicting

cardiovascular disease.

Not all lipoproteins are inherently hazardduthe highdensity lipoproteins (HDL),

despite containing cholesterol, are actually @ctve, as they function t@move

cholesterol from the artery wall and other tissues, and ferry it back to the liver where it
can be metabolized and excreted. Each HDL particle contains one molecule of
apoprotein Al, which hence can be measured to gbatite number of circulating

HDL particles. Not surprisingly, the ratio of apoB to apbAas been found to be an
extraordinarily powerful predictor of cardiovascular n8kiNonetheless, most

physicians and most clinical studies still focus on LDL cholesterol and HDL cholesterol
as markers for risk.

The modest reductions in saturated fat and total fat intake recommended by the

American Heart Associationnd to reduce LDL cholesterol by just a few percentage

pointsi not more than about 5%. In contrast, the Pritikin/Ornish regimens typically

decrease this risk factor by about 20% or more. M@myfat vegan diets are extremely

low in saturated fat the type of fat which tends to raise serum cholesterol by inhibiting

the |liverds capacity to manufacture receptor
bloodstreant! Such diets also tend to be low in saturates relative to total fat iniake

other words, they have a high unsatutatsaturate ratio; this is important because the
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level of saturated fatty acids in the liver will reflect not only the absoletami intake
of these compounds, but also the proportion of total dietary fat which they represent.

In addition, the fact thategan diets are essentially cholestefir@e( pl| ant s donot
manufacture cholesterol) contributes significantly to their choldslienering efficacy.

In the population as a wholemost of whom are omnivoresach 100 mg increase in

daily cholesterol intake translates into an increase of only about 2.2 (mg/dl) in serum
cholesteroi barely more than a 1% increase in most petiplé.However, this

increaseends to be notably higher in people whose baseline dietary cholesterol intake
isquitelowi most notably vegans; as Dr. Paul HopKki
cholesterol added to a cholestefr@le diet would be expected to most efficiently

elevate serursholesterol™? Dietary cholesterol also raises serum cholesterol more
efficiently in people who are ledti which most longerm vegans are. Furthermore,

since vegans ternd have quite low serum cholesterols, a given absolute increase in

serum cholesterol has a larger impact percentage. So it is clear that the virtual

absence of cholesterol in strict vegan diets contributes quite meaningfully to their
favorably low LDL cholesterol values.

You should be aware that flesh foods somewhat lower in fat or in saturated fat than red

meatsi for example, poultry and fishare just as high in cholesterol as red meat is.

With respect to eggsa rich source of cholesterolo@ut 250 mg per egg) that is rather

low in saturated fat some recent studies conclude that egg consumption in moderation

does not increase the cardiovascular risk ofdiabetics*> Vegans should be aware

that these studies examined populations that contained few if any vegans, and that this

resut therefore cannot be presumed to applytotheann d al most cert ai nly

The protein content of vegan diets also contributes to a reduction in serum cholesterol.

For decades, it has been known that if you feed rabbits diets featuring anynobarnu

of plantderived protein$ in comparison to diets that are identical in every respect save

that they feature animal proteirtheir serum cholesterol levels will be decisively lower

on the plant protein diéf. Though a number of these studies made useyproteiri

inasmuch as soy protein isolates are readily availabtler types of plant protein were

comparably efficacious in this regard. The mechanism responsible for this effect has

never been clearly pinpointed, though the fact that plant psotend to be somewhat

lower in certain essential aminoacida nd t hus ar e consiidsered of I
thought to be of key importan¢& !’

These rabbit studies were the inspiration far original efforts by Dr. Cesare Sirtori
and colleagues to lower elevated cholesterol in humans by feeding diets high in soy
protein’® *° These studies copared lowfat omnivore diets (featuring lean meats and
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reducedfat dairy products) with virtually vegan diets high in texturized vegetable

protein (a soy product). To insure that the studies tested the impact of protein per se,
the diets were designed 8wt the quantity and type of dietary fat were nearly identical

on the soy and omnivore diets; total protein intakes also remained nearly constant. The
researcher found that, when the patients switched from the omnivore diet to-the soy
based diet, totand LDL cholesterol dropped by about 20%! Although the-fatv

omnivore diet contained a small amount of cholesterol, theoretical considerations, as
well as a study in which the soy diets were supplemented with cholesterol, indicated
that absence of cholkesol was not primarily responsible for the dramatic fall in blood
cholesterol during the soy diets.

Subsequent similar studies, often enrolling subjects whose initial cholesterol was less

elevated, often did not see such dramatic results, and it betsan¢hat soybased

diets had their greatest i mpacdnalny piagd e(hd s
statistical analysis which lumps together the results of many comparable studies) of 38
controlled studies of soy protein diets concluded thagvanage, both total and LDL

cholesterol fell by about 20 points on the soy diet (corresponding to a reduction of about

13% in dangerous LDL cholesterdf).

It is important to note that these studies compared omnivore dietsegéndiets that
happened to be high in soy products. Theymditshowthat you could simply add

some soy protein to your omnivore diet and achieve marvelous improvements in your
blood fatsi contrary to the expectations of many consumers who are now being hustled
to buy soy products. Nor am | aware of any evidence thah@ddy protein to a

relatively low protein vegan diet has any important effect on serum cholesterol.
Furthermore, the common assumption that the isoflavone content of soy protein
concentrates was largely responsible for the choledt®raring benefit apears to be

dead wrong Sirtori recently assayed the texturized vegetable protein used in his initial
studies and found that it was essentially devoid of these phytoestrdgéhs!

obsessive focus on soy and soy isoflavones ignores that fact that virtually all plant
proteins are assated with low serum cholesterol in rabbit studies. Thus, while
texturized soy protein products can come in handy if you want to eat a vegan diet while
pretending to be an omnivore, there is no strong reason to expect that vegan diets in
which other typesf plant protein predominate will not have a comparably beneficial
impact on LDL cholesterol. (As we shall see, regular consumption of soy isoflavones
may indeed provide some valuable health bengfdibeit reduction of serum

cholesterol is not one dfi¢m!)

One theory regarding the favorable effect of plant proteins on cholesterol levels is that
plant proteins tend to provoke less insulin secretion (and greater secretion of a
14



competing hormone known as glucagon) than animal proteiffs ddvhile this is

unlikely to be the whole explanatidérthe quality of dietary protein can influence liver
metabolism in more direct wayst is clear that high insulin levels have effects on the
liver that would tend to increase blood cholesterol and triglyceride levels, including an

increase in the level and activity of the kteiting enzyme for cholestel synthesi¢*
24-26

Insulin secretion can also be moderated by choosing whole foods with a relatively low
glycemic index. The Pritikin and Ornish clinics have always emphasized the
importance of whole foods and have discouraged use of added.sigaen Dr. David
Jenkins and colleaguégrogenitors of the glycemic index concégtut healthy young
men on two strictly controlled diets that differed only in glycemic index, serum
cholesterol was about 15% lower during the-giycemicindex diet”’

Thus, a number of interacting factors contribute to marked cholesterol reduction on an

optimal vegan diet: a very low intake of saturated fat, the aksefindietary cholesterol,

the characteristic impact of plant protein, and a low glycemic index. In the long run, a
Ssubstanti al reduction in body fat (wedll di

A classic study provides insight intoetimagnitude of the benefit achievable when such

a diet is consumed in the long term. Back in the 1970s, Dr. Frank Sacks and colleagues

from Harvard did a survey of macrobiotic vegan communes in the Bostoff afea.

people in these communes work in a range of ordinary jobs in the outside community,

but get together to share their meals communally. The macrobiotic diet which they
practice is lowfat, wholef ood vegan, but they dondét put an
try to keep fruit intake low, their calories coming chiefly from whole grains (especially

brown rice), beans, and fresh vegetables. Some members eat fish once or more a week.

Of particular note i1s the fact tuseaddedt hey bat
sugarg thus eliminating the chief sources of higlycemicindex carbohydrate in the

American diet. Thus, aside from the facts t
minimize fruit intake, their dietary practices are highly consistent muith

recommendations.

You may be aware that a total <cholesterol [
zoneo, whereas a chol esterol bel ow 150 is t|l

that the average total cholesterol in these Boston communel2éiadn contrast, a

group of control subjects drawn from the Boston area, matched by age and sex to the
commune subjects, had an average cholesterol of 184. The fact that most of the people
in the commune were under 30 certainly contributed to theipércally low

cholesterol readingsbut the handful of commune residents over 40 had an average
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cholesterol of only 146. Also of note is the fact that the triglyceride levels of the
commune members were also low, averaging 59 (mg/dl) as compared tth86 in

controls. (As we will see, this is an intriguing finding given the fact that the

macrobiotic diet is extremely high in carbohydratesd highcarbohydrate diets are

said toraisetriglycerides!) Some members of these communes use occasionaleggs o
dairy, and Sacks found that recent consumption of these foods did indeed correlate with
higher cholesterol levels.

Sacks reported the case history of one commune member who evidently was genetically

prone to high cholesterol.. After 18 months at the comen his cholesterol was 123.

He then left the commune for 6 weeks, at the end of which time his cholesterol had shot

up to 219. He returned to the commune, and after 3 weeks his cholesterol was back

down to 116. Evi d e n tndtiypean thatyou havg anfinbxardbleg e n e s 0
date with the coronary care unit!

The effortless leanness of these vegans no doubt was an important factor in their low

blood fat leveld their average skinfold thickness (a measure of subcutaneous fat) was
onlyaboutonghi r d t hat of the control subjects. W
soon.

Sacks is not the only investigator to have noted the highly favorable blood fat levels of

freeliving American or European vegafis' One of these described a
mo d e | f or r*iEsidently, thelexceptionallylaw. cholesterol levels enjoyed

by rural Asiang and theirvirtual freedom from coronary heart diseasge not just a

function of semistarvation, chronic infection, or good genes, as some might assume.

Insulin Resistanceia Case of AFat Poisoningo

However, LDL cholesterol is not the only important determimdiiteart disease risk.

Insulin resistance the failure of skeletal muscle and adipose tissue to respond

efficiently to the key hormone insulinis associated with a substantially increased risk

for heart attack and coronary disease. People who aidginssistant tend to have a

syndrome (called Ainsulin resistance syndr ol
characterized by high fasting serum insulin levels, high triglycerides, relatively low

HDL chol esterol (the Aprot ecdliDLpadicleshol est er
which tend to be small and dense, and increased blood pressure. (LDL particle number

is determined by measuring blood levels of apolipoprotein B, one molecule of which is

present in each LDL particle.) To appreciate the impact otmdrome on

cardiovascular health, it is instructive to consider the results of an epidemiological study
conducted in Quebec by Lamarche andwvuokers® These scientists compared the
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subsequet heart attack risk of subjects whose fasting insulin and LDL particle number
(i.e. apoprotein B) were above average and LDL particle size below average, with
subjects whose fasting insulin and LDL particle number were below average and LDL
particle sizeabove average; the former group was found to i&-&bld higher riskfor

a heart attack than the latter group! Note that the risk factors in the former group are all
typical components of the insulin resistance syndrome.

Insulin resistance is a key cooment of type2(sec al | ed-ommat whe di abet es,

people who are insulin resistant are at greatly increased risk of becoming diabetic, even
though they may not yet show impaired regulation of blood sugar. Insulin resistance
and most type 2 diabetappear to arise from a common probleexcessive exposure

of the bodyds t i ¥4 mslnresisvanck syndrofd aadtypg2 aci ds) .

diabetes are hardly ever encountered in Third Wenldeties where people eat very

low-fat diets and remain lean for life. Conversely, people who are ovenieight

especially those that have an increased depot of abdomiinarf@atnown to be at

greatly increased risk for insulin resistance and diabefbg probably reflects the fact

that their swollen fat cells are constantly spewing out excessive amounts of fatty acids
into the circulation; moreover, these cells do an inefficient job of trapping the fatty

acids derived from recent fatty meals. &fa fatty meal, absorbed fat circulates in the
bloodstream; properly functioning fat cells, in response to the hormone insulin, take up
this fat and store it, so they can release it back to the blood later when glucose (and thus

insulin) levelsarelowah t he bodyo6és tissues need fat for
cells become overstuffed with fat (as they do in people who are overweight), they

become resistant to the action of insulin, a
meatderivedfat. Thi s fAhomel esso fat is thus more | k
time whentheyl o méeted f at for fuel. Since these ti s
they store it (as triglycerides) and also convert it to other chemical compolinids.

Afbmel esso fat stored in tissues other than f
itdos | argely responsible or the adverse heal
and is called fAectopic fato.

Moreover, bloated fat cells that are poorly respam$d insulin tend to spew out fat into

the circulation throughout the day, since they are insensitive to the insulin signal.

(Insulin tells fat cells to take up fat and hold ontb ¥hich is why excessive insulin

activity tends to promote obesity.) Blmod levels of free fatty acids tend to be

constantly elevated in overweight people, even when glucose and insulin levels are high

and fat i1isndot needed as fuel. This probl em
As a result, skeletal muscle, the etidial linings of arteries, and other tissues
experience chronic excessive exposure to faf
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rapidly convert this fat to stored triglycerides, little immediate harm is done. But they
can also convert this fat to cairh chemical compounds that can cause metabolic havoc
T in skeletal muscle, these compounds impede the efficiency of insulin signaling; in the
endothelial cells that line the arteries, they cause oxidative stress and inflammation,
which play a key role ithe induction of atherosclerosis, including coronary heart
diseasé™ (LDL particles likewise have a piiaflammatory effect on the arterial
lining T which is largely why high blood levels of LDL cholesikfor of apolipoprotein

B) promote atherosclerosis.)

The notion that @Afat poisoningo is at the r ¢
associated with insulin resistance syndromes has received support from recent studies
showing that the extetd which skeletal muscle is insulin resistant correlates directly

with the amount of fat stored as triglyceride in the skeletal muscle fibers theni§elves.
49

In point of fact, the triglyceride per se is not the probierather, it is a marker for the

fact that skeletal muscle has been exposed to too much fat at the wrong time.
(Curiously, the correlation between muscle trighyde levels and insulin resistance

breaks down in people who are endurance athletes; in such people, triglycerides levels
in muscle fibers often are high even though the fibers are usually insulin sensitive. This
presumably reflects the fact that, owilnget high fuel requirement, the muscle fibers of
endurance athletes are adapted to do a very efficient job of converting fat to stored
triglyceridesi which means that relatively little of this fat is converted to the alternative
compounds that cause insutesistance.)

The reason why different types of fat have differing impacts on risk for insulin
resistance, diabetes, and atheroscleiioasde from the welknown fact that they have
differing effects on LDL cholesterol levelss that they vary in theability to give rise
to chemical compounds that create metabolic problems. In rat studies, a high dietary
intake of fat of any type (with the notable exception of orfi2émts such as those in
fish oil) usually leads to insulin resistance and weigi.g®live oil isnotan
exception to this rule; some strains of mice become obese and diabetic if you feed them
olive-oil-rich diets (whereas they remain lean and insulin sensitive on a carbohydrate
rich diet)>® Nonetheless, saturated fats induce insulin resistance and endothelial
inflammation more efficiently than other types of Tatin particular, the prominent
saturated fat palmitic acid, unlike unsaturated fats, can give rise to the compound
ceramide, which works in various ways to compromise insulin function and promote
arterial inflammationn*>® Saturated fats can also be converted to diacylglycerol,
another compound which promotes insulin resistance, oxidative stress, and
inflammation. Not surprisingly, a number of studies have concludegd¢ioaie whose
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tissues have a relatively high proportion of saturated fat, or whose diets are estimated to
be relatively high in saturated fat, tend to have poorer insulin sensitivityThus,

reduction of LDL cholesterol may not be the only reason why the low saturated fat
content of vegan diets protects the vascular system. The inordinate wtoorriif

saturated fats to the insulin resistance syndrome may help to explain why vegetarians
have been found to be at substantially lower risk for diabetes, even when compared to
omnivores of comparable body siZe.

Excessive tissue exposure to unsaturated fatsic acid is the most common of the
monounsaturated fats, and | ineloeic acid the
polyunsature$ can also compromise insulin function and promote inflammation under

certain circumstances, presumably because they also can also promote the synthesis of

the chemical mediator diacylglycef8l®* However, as contrasted with saturated fats,

they are more likely to be converted to innocuous triglycerides, so they typically have a

less harmful impact* ®* % And oleic acid can sometimes exert a favorable effect by

agonizing the conversion of palmitic acid to ceidei* °> Some researchers conclude

that oleic acid is less likelyain linoleic acid to compromise insulin function or promote

arterial inflammatiofi"®®i though contrary rests have also been report&dAs

contrasted to linoleic acid, oleic acid has the further advantage that it is not readily

peroxidized by oxidative stress; thus, when oleic acid is the predominant component of

cellular membranes, oxidative stress has a somewssmhimful effect on cellular

function. For these reasons, many nutrition researchers now commend monounsaturate

rich oils and nuts (such as virgin olive oil and almonds) as more compatible with health

than other sources of dietary¥8® consistent with the relatively good vascular health

observed in populations which traditionally followed anolegate c h A Medi t err anea
diet™

I f insulin resistance does in fact reflect
expect that a verpw-fat diet would tend to have a corrective impact on this syndrome.

In fact, this is precisely what has been demonstrated in clirigdiesi diets in which

fat provides no more than 25% of calories, even when high in sugars or rapidly

digested starches, tend to produce notable improvements in insulin senéifit/ihe

experence of the Pritikin Clinics provides a dramatic illustration of this principle: in

patients whose baseline fasting serum insulin is high (indicative of insulin resistance, as

the body manufacturers increased amounts of insulin to compensate for the poor
responsiveness of the bodyds tissues to this
average of 40% during 3 weeks of the Pritikin regiméiVhile daily walking exercise

no doubt contributes to this benefit, other studies not incorporating exercise have

similar shown the insulisensitizing efficacy of verjow-fat diets.)
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To understandurrent scientific controversies, it is important for you to know that lesser

degrees of fat restrictione.g. the 280% fat diets recommended by official bodies

like the American Heart Association and the American Diabetes Associatiomot

seem tchave much of an impact on insulin resistance. In other words, when it comes to

dietary fat restriction, halivay measures seem to be of little benefit. Indeed,

modulating the amount of dietary fat in the range o#i8% of calories appears to have

littltei mpact on insulin sensitivity (although i
ability to achieve and maintain-lowdaanness).
diet, as implemented by the Pritikin and Ornish clinics, has no more than halths m

fat as-fahe #@liew recommended by the Ameri can
mi nd the next time you -haadardibéeombdbsafaepedt
benefits.

As noted, obesity or at least an excess accumulation of abdaiadipose tissuiecan

be a major contributor to insulin resistance. It is thus relevant to observe that, in the
long-term, verylow-fat vegan diets that emphasize whole foods tend to be associated
with substantial reductions in body weight and body f&tte experience of Dr.

Orni shés heart patients is i Itduingwhichti ve: durt
the subjects were allowed to eat as many calories as they wistedht loss averaged
22pounds’( This despite the fact t hoastytrymgtet of t h
lose weight.) Dramatic rapid weight reduction is also the typical experience of the
Pritikin Clinics. While regular walking exercise presumably contributes to this weight
loss, it is pertinent to note that almost equally dramatic weigistwas seen in a recent
clinical study in which type 2 diabetics were placed on a-l@wfat wholefood vegan

diet, without explicit exercise advi¢e.These reports are paralleled by the observation
that Ameican vegans tend to be much lighter than either omnivores ordaoto

vegetarian$ even when their diets are not exceptionally low irf fafThus, reduced

fat intake does not seem to provide a complete explanation for the relatively low body
mass of vgans.) The exceptional leanness of the macrobiotic vegans surveyed by Sacks
presumably reflects the fact that their diets are both vagdiow in fat. It is of course

well known that Third World peoples whose traditional diets are euggn and low in

fat tend to be very lean throughout life; studies in rural China show that this
phenomenon is not primarily attributable to reduced calorie irftaRée long term

favorable impact of a loviat vegan diet on body fat levels no doubt reinforces its
shorterterm favorable impact on insulin resistance syndrome.

(Believe it or not, the weight loss achieved with the Ornish and Pritikin regimens has
been used to denigrate the value of their dietary recommendations. More than one
Aheal t h exp e itis diffichltacsevaluate thee thheteht enérits of the diets
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which Pritikin and Ornish recommend because
This objection might have some force if these regimens included extra gimmicks, such

as conscious caloric remtiion or appetitesuppressant drugs, intended to accelerate
weightloss but of course they donoét. The weight
the diet and daily walking exercise.)

Why do vegans tend to be so much leaner than omnivores? | stsgiqaart of the

explanation is that a vegan diet tends to provoke lesser amounts of insulin secretion

following a meal’® This is because proteinespecially animal proteiih while, by

itself a relatively weak stimulus to insulin secretion, can dramatically potentiate the

insulin response to eimgested carbohydrafé.®® Recent studies examining urinary C

peptide and serum sex hormemiading globulini two clinical parameters that can be

used to estimate daily insulin secretiosuggest that,\wen in the short term before

substantial weight is lost, daily insulin secretion tends to be relatively low on vegan

diets®" 2 in one of these studies, addition of 32 grams ofrs egg protein to a

moderately lowprotein vegan diet (substituted for 14 grams of fat) boosted urinrary C

peptide output by a dramatic 60%uggesting a major increase in daily insulin

secretion. Een though there is not much difference in the glycemic indices of wheat

fl our and the fAstickyo white rice consumed
flour is much highet likely because the protein content of wheat is twice that office.
(l'tés a very good bet ilhahnagwheahfleurandsugas,bi ot i ¢
and stressing intact whole footl$s associated with very low daily insulsecretion.)

And the propensity of plant proteins to evoke greater secretion of glucagon than animal
proteins d&® may also contribute to leanness in vegagfucagon promotes fat burning

in the liver.

Insulin is the hormonal signal that tells the body to store and retaintfedr than burn

it. If you manage to keep your insulin levels relatively low while minimizing your
ingestion of fat a trick which verylow-fat wholefood vegan diets seem to accomplish

T it is reasonable to expect a progressive loss of body fat untilbgaly fat stores
equilibrate at a lower sgiointi precisely what is observed clinically with diets of this
type®® It stands to reason that your benefit in this regard will be even greater if you
emplhasize whole, lowglycemicindex carbohydrate foods in your diet, that, by
definition, provoke less insulin secretion. Recent studies are demonstrating that dietary
glycemic index does indeed have an impact on weight control, whether or not you are
consumig a vegan diet:®’ Indeed, in one recent study, the characteristic glycemic
index of foods ingested predicted the amount of weight lost in diabetic subjects who
adopted a loviat vegan dief?

21



In regard to the impact of total dietary fat on weight control, one key point requires

clarification. Advocates of lowarb diets like to claim that much of our stored fat is

synthesized from ingested staeshand sugars. This is an-@umd-out lie. Under

ordinary circumstances, the vast majofitgbout 90% of the fat (fatty acids) stored in

our bodies derives directly from dietary f&t* In other words, as others have ptit it

At he fat you eat i s t he f apartigumnyherbiveresr ! 0 Al t
such as cattlé can efficiently convert dietary carbohydrate to fat, humans are markedly

inefficient in this regard (unlesbey gorge for several days in a row in far excess of

caloric need). This helps to explain why societies whose traditional diets are very low

in fati such as the Japanese, whose diet of rice, vegetables, soy products, and steamed

fish provided only about0% of its calories from fdt tend to remain effortlessly lean

throughout life. Unfortunately, in people who are already overweight, adopting-a very

low-f at di et wondt always resolve their probl e
by high-glycemic-index carbs tend to inhibit the burning of the fat that is already there.

That 6s -fat baying Is mest effective for weight control when united with

measures that keep daily insulin levels relatively lamdfat-burning aerobic exercise

training.

Much of the reduction in daily insulin secretion associated with vegan diets reflects the

favorable impact of such diets on the insulin sensitivity of skeletal muscle. Even when

vegan diets arendét notably | otablee n fat, the f
predominance of unsaturated over saturated
efficient insulin function in skeletal muscle. The body necessarily compensates for this

by decreasing daily insulin secretion (thereby preventing hypoglycefig.

phenomenon doubtless contributes importantly to the characteristic leanness of vegans.

I n this regard, it should be notiemd that peoj
which fish is the chief flesh food, dairy products are consumed sparinglgliaa oil

is the predominant source of fatikewise have been found to be leaner, on average,

than those eating a more typical Western diet replete with fatty animal prétfiicts.

Like a vegan diet, a Mediterranean diet is associated with a predominance of

unsaturated over saturated fat, and a favorable impact on insulin sen&itiVity.

In addition to the favorable impacts of |gat, wholefood vegan diets on blood fat
profiles and insulin function, such diets may beneficially affect other risk factors as
well. For example, there is preliminary evidence tilabd viscosityi another heart
disease risk factdris lower on such diefisin other words, your blood becomes more
fluid.

The rapid improvement in angina symptoms reported by heart patients attending the
Pritkin and Ornish clinics is not likely to reflect-opening of clogged coronary vessels;
22



although this happens to a modest degree, symptomatic improvement ishofniongc
rapid onset. Rather, it may reflect a lessening of endothelial inflammation (improving
the efficiency of homeostatic vasodilator mechanisms which boost blood flow to
oxygendeprived regions of the heart), as well as the fact that carbohydrateiea
efficient fuel than fat when tissue oxygen levels are foittakes more oxygen to

derive a given amount of biochemical energy (ATP) fromHanhtfrom glucose.

(Which is whyi incrediblyi pharmaceutical companies have been trying to develop
drugs that inhibit fat burning as treatments for angina; one would think that the short
term symptomatic benefits of these drugs would be offset by atésngadverse

i mpact on o-peiss$ ¢ yi aavdat diefsas welf as high supplemental
intakes of the the dietary cofactor carnitifie *°*likewise have the potential to promote
selective use of carbohydrate in poeolyygenated heart tissugsvhile promoting
leanness?)

Bringing Heart Disease to a Halt

Dr. Caldwell Esselstyn, a distinguished surgeon at the Cleveland Clinic, hasddavis
simple lifestyle regimen that appears to stop serious coronary heart disease in its
tracks’?® 1% He began with therovocative observation by his friend Dr. William
Castelli that, in the massive Framingham study, people whose total cholesterol
remained under 150 (mg/dl) were virtually immune to heart attack. Similarly,
cholesterol levels are typically below 150 in ff@rd World societies where heart
disease is very rare. Although many factors contribute to the coronary atherosclerosis
that gives rise to heart attacks, an excess of the LDL particles that carry most of the
cholesterol in the blood appears to play Ahgate role in this regard. This is because
LDL particles promote inflammation of the endothelial lining of the arteries while also
i nducing the formation of fAfoam cell so
immune cells (macrophages) whicly@st oxidized LDL particles and in the process are
stimulated to release pinflammatory hormones. When the level of LDL particles is
low i as it typically is in people whose total cholesterol level is belowi 1&G@nificant
atherosclerosis of coronaayteries is rarely encountered.

Dr. Esselstyn reasoned that, by recommending alegryfat wholefood vegan diet, he
could usually reduce cholesterol dramatically; nonetheless, the experience of Ornish
and of the Pritikin Clinics suggests that, in higmatients, such a regimen on average
reduces cholesterol to about 1Ii7§ood, but possibly not good enough. So, in patients
whose cholesterol didnot fall bel ow 150
drug therapy usually the drug lovastatin, s@times in conjunction with

cholestyraminé to push the cholesterol below 150.
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In 1985, Esselstyn recruited 24 patients with serious symptomatic heart disease who
were willing to try his diedlrug regimen. He found that, in every case, he could reduce
cholesterol below the 150 barrier with this approach. After about a year, he found that
he had to exclude 6 patients from the study owing to their failure to comply with the
dietary advice, but the remaining 18 patients were very compliant for a numlesrsf y
After 5 years, he could report that his compliant patients had achieved modest
regressions of coronary blockages similar to the experience of Ornish, and that
symptomatic angina was substantially improved. But the results of the reepedrl 2
follow-up are the most impressive. Of these 18 patients, one patient, who had been in
heart failure on entrance to the study, experienced a serious cardiac arrhythmia (heart
electrical failure) and died though autopsy showed that he had not experiencedrts he
attack. One other patient elected to have an angioplasty because, although his angina
had substantially improved, it had not gone away altogether. With these exceptions,
there were no other serious cardiac events in the 18 compliant patients geardaf
follow-up - this despite the fact that these patients had experienced a total of 49 serious
cardiac episodes in the 8 years prior to their enrollment in the study! In other words,
even in patients with serious pegisting heart diseagesome ofwhom had been told

they had only a short time to livehe Esselstyn regimen seems to have brought the
progression of coronary disease to a halt! For practical purposes, coronary heart disease
may be essentially #fcur atbleh despitethefattthath e pr opet
only a modest regression of coronary blockages is achieved; this regimen evidently
alleviates the inflammatory process in the endothelial cells lining the coronary arteries
and within the plaquelogged arteries themselves, sulehttthe arterial lining becomes
much less prone to rupture and trigger blood clots.

These findings are all the more impressive in light of the fact that, except in patients
who have a degree of heart failure or have very severe-waskiel occlusionshe very
expensive and somewhat risky surgical procedures currently used to treat coronary
disease (bypass surgery or angiopladoynot reduce subsequent risk for a heart attack

T they are only obBymptomatibenefit in patients with angina. (Think abolat next

time you hear about the evescalating medical costs that are burdening our economy.)
This reflects the fact that, more often than not, heart attacks are triggered by
inflammatory rupture of small coronary arteriewhereas surgical procedsrenly

alleviate the strictures in large coronary arteries (which contribute to anginal pain
during exercise). In contrast, with a lifestyle/drug regimen whose modest cost involves
prescribing and monitoring some relatively inexpensivepatent drugsksselstyn has
demonstrated that heart attack can be almost totally prevented! (To learn more about
Dr . Ess el st ywbhsartaaokprdof,conq eadthis excellent new book
Prevent and Reverse Hedisesasg
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You had better not make the assumption that you can live your life precisely as you
wish, and then, when you develop heart disease, go on the Esselstyn regimen and save
your life. The flaw in this strategy is that, in about half of all caesfirst symptom

of coronary heart disease is sudden death! (Not even Dr. Esselstyn resurrects the dead!)
And, unfortunately, common diagnostic tools like treadmill tests and angiograms do a
far less than perfect job of assessing risk for heart att@idkere are numerous cases of
people who passed an EKG stress test with flying cdlarsd then dropped dead the

next day; noted newsman Tim Russert is a case in point. These stress tests, while they
can reveal blockages in large coronary arterielsusdittle about the health of smaller
coronary arteries.) The safest strategy is to assume that you are in the process of
developing coronary heart disedsmost Americans are and put yourself on the

Esselstyn program now. This will entail goingtte verylow-fat, wholefood vegan

diet recommended here, monitoring the subsequent course of your serum cholesterol,
and then taking whatever drugs or supplemental nutrients may be required to get your
cholesterol below 150 if the diet alone does noticaiff

Anot her assumption you shouldnét make is the
with drugs alone, you can expect the same degree of protection as that achieved by the
Esselstyn regimen. Although Dr. Esselstyn has emphasized the impact girhisire

on cholesterol levels, his velgw-fat approach can also be expected to have a very

favorable impact on fatty acidhduced arterial inflammation and on insulin resistance

syndrome, which markedly boost coronary risk; very likely, this phenomenon

cotri buted i mportantly to the protection enj
unaware of any studies using cholestdoalering drugs that have succeeded in

virtually eliminating future heart risk. Even though a lifelong cholesterol level below

150 ma imply very low coronary risk, reducing cholesterol below 150 once you

already have severe coronary atherosclerosis may not by itself be sufficient to achieve

complete protection. However, | should also point out that a diet/lifestyle approach by

itself may be insufficient for optimal benefitt he | ongterm results of
regimen, which eschews cholestelimiering drugs, while impressive, are not nearly as

impressive as those of Dr. Esselstyn.

Statins Have Versatile Benefits

Statin drugs are pacularly appropriate, as there is recent evidence that they can
directly dampen the inflammation of arterial endothelial cells, independent of their
impact on serum cholester8f:**” They also can reduce elevated blood levels-of C
reactive protein, which, like elevated LDL, is a risk factor for atherosclerotic disease
thatexertsapro nf | ammat ory effect on the arteri al
cholesterol levels but elevat€-reactive protein, statin therapy prevents heart
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attacks'®® Elevated Greactive protein is a feature of insulinistance syndrome, and,

|l i ke Afat poisoningo, acts on the arteri
inflammation!®®*?

Some statins occur naturally in a special strain of yeast, anestagh strains of red

yeast rice, a traditional Oriental food, are now available as cholekiemling

supplements hat donot r e fuHoweeer, anote of easitiom: in ey o n .
small percentage of cases, statin therapy can induce a dangerous muscle damage
syndromé although this has not yet been reported in people using red yeast rice
(possibly because the statin dose provided by recomedeshokes is less than 10 mg,
which is half as high as the lowest prescribed dose of lovastatin), you should promptly
discontinue your use of this supplement if you notice unexplained persistent muscle
pain or weakness, and see your physician. Furthermstates can decrease your

al

bodyb6s synthesis of the protective antioxi d:

of this nutrient might be warranted when you use stdfifs”i al t hough t her e

clear evidence that such compensatory supplementation improves health outcomes. In
particular, coenzyme Q10 deficendoes not appear to be responsible for the muscle
damage syndrome occasionally evoked by stathhslowever, in light ofevidence that
supplemental coenzyme Q10 can be therapeutically beneficial in congestive heart
failure, and that low serum levels of this cofactor predict increased mortality in this
syndrome, it might be wise for statin users who also have heart faitusho are at

risk for heart failure, to supplement with coenzyme &0 Mhopefully, future

clinical studies will evaluate this strategy. Coenzyme Q supplementation can also be
useful in the control of elevated blood pressidfewhether it might be more useful for

this purpose in statiasers than in nensers has not been studied.

Statinsmay confer health benefits that extend beyond the vasculature. Recent evidence
suggests that, in addition to improving endothelial function and lowering dangerous
blood fats, statins may help to maintain bone density and lower fractufé’fi&land

i s

possibly even decr esaasé ?? Thesk arefpreciselthez hei mer 6 s

reasons why many women choose to use prolonged estrogen replacement therapy
following menopause. However, unlike estrogen, statins do not increase risk for female
cancersorinducethepmoagul ant ef f ect sasculdr benefits ender
somewhat equivocal.

Natural Aids for Cholesterol Control

If your cholesterol remains in the 1200 range after you adopt a ldat vegan diet, it
would be prudent to reduce it further. However, since medicine considers this range

est

Anoalm (despite the fact that coronary <care
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cholesterol is in this range!), it may be difficult for you to find a doctor willing to give

you a prescription for a statin under these circumstances. Red yeast rice and other
natural aids for cholesterol control can be used as an alternative. In one controlled
clinical study, 2.4 grams daily of a standardized preparation of red yeast rice decreased
elevated LDL cholesterol by an average of nearly 25%.

Berberine, a commercialgvailable natural compound derived from several Chinese
herbs, has recently been shown to complement the cholelstersing activity of

natural or synthetic statifté> **” Like statins, berberineincreees t he | i ver s pr
of LDL receptors (which remove LDL particles from the circulation, thereby lowering
LD cholesterol levels) but it does so by a mechanism that is different from, and
complementary to, to effect of statins in this regafd*° So concurrent use of

berberine may potentiate the efficacy of yeast rice for cholesterol contrf,

Moreover, berberine can aid blood sugar control in diabetics, working in a manner
analogous to the widelgrescribed drug metformifi- 132 Unfortunatelyi as is the

case with metformif about a third of people using berberine initially experience some
gastrointesnal upset’ but this effect is often transitory. A dose of 500 mg, three times
daily, has been reported to aid control of blood sugar and cholesterol in didBetics.

Other natural agents which have the potential to lower elevated LDL cholesterol at least
modestly (they ar enotnsihthikregarg)intlwe wor k as wel |
supplemental soluble fibérglucomannan may be of particular merit in this re§¥rd

1341 phytosterolg®®and tocotrienols. Since phytosterols work by inhibiting intestinal
absorption of cholesterdf®their efficacy will likely be greater in omnivores than in

vegans; however, some efficacy would be expected, as vegans can reabsorb cholesterol
secretedn the bile. Tocotrienols are natural-&dluble antioxidant compounds,

structurally closely allied to vitamin E, that are richly supplied by palm oil and rice oil.
Whereas statins directly inhibit the rdii@iting enzyme for cholesterol synthesis
(HMG-CoA reductase), the tocotrienols act to suppress the production of this enzyme

by cells*®*" The limited clirical literature on tocotrienols suggests that these compounds
are not as consistently or as potently effective for lowering blood cholesterol levels as
statins aré?®**°nonetheless, some clinical and animal research studies suggest that
tocotrienols can inhibit atherogenesis to a degree that is disprogoetiantheir
cholesterclowering activity™*® **! | suspect that tocotrienols have the same favorable
impact on the function of vascular endothelial cells that statifisvelich would be

expected if they succeed in reducing the activity of HEIGA reductase in endothelial

cells. If this is the case, their health benefits may be quite parallel to those of the

statins. A total daily intake of 200 mg appears to have clinicabbyul effects. These
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compounds also have potential cargezventive oii retardant activity, as documented
in rodent studie$*

The Nay-Sayersi Are Carbohydrates Bad for You?

In the verylow-fat diets recommended by Pritikin, Ornish, and Esselstyn, at least 70%
of the calories are provided by carbohydrate. This is also true of the macrobiotic vegan
regimen, and of the diets practiced by most rural Asians. In societies \Wwhere t
traditional diet is predominantly carbohydrate, coronary heart disease is rarely
encountered. It may thus strike you as more than a bit odd that a number of prominent
medical authorities are now maintaining that higinbohydrate diets atermfulto

heart health**14®

The scientists making this asfseaetrtdioent sabr ewictoh
diets that are lower in carbohydrate and higher in monounsatdiaat@edg. olive oil).

The key point to recognize is they an@t testing the sort of verjow-fat wholefood

vegan diet that has shown such a favorable impact on heart disease and insulin
sensitivity, -fbautt driaetthoe ra dtvhoan Biédredbgodiayiont he Amer
which provides 280% of calories as fat, is omnivore, and does not place any special

emphasis on whole or leglycemicindex foods. As far as | can tell, the only merit of

such a diet as contrasted to the slightly higher fat digfscally consumed by average

Americang is that it produces a very modest decrease in serum LDL cholesterol. But

similar reductions can be achieved with diets that are equivalently low in saturated fat,

but which are lower in carbohydrates and highenbnounsaturated fats. A number of

investigations have shown that, when these two types of diets are compared, the diet

higher in monounsaturates is associated with lower fasting triglyceride levels, higher

HDL cholesterol, and larger, less dense LDLtigdesi factors which tend to correlate

with lower cardiovascular risk>** Note that the seemingly favorable shifts in blood

fat profile associated with the monounsaturaté diet tend to reverse some of the

effects of insulin resistance syndrome on blood fats. Nonetheless, there is noesvidenc

that such diets improve insulin sensitivity as contrasted to the effects e8G22%at
dietibecause they donét get to the root of the

Yet neitherdoesa 250 % FHladvw di et i mpr owaresincaeisisil i n sens
omni vore and only modest!|l y Iterwiempactom f at , it
body fat either.

What is the metabolic basis for these effects? Daily insulin secretion is likely to be
higher on a 280% fat diet than on a diet lower in barand higher in monounsaturates

T in part because the former diet does not improve insulin sensitivity and thus does not
tend to lower fasting insulin levels. Although skeletal muscle has the capacity to break
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down and take up the triglycerides circutgtin the blood (via an enzyme known as
lipoprotein lipase), insulin acts to inhibit this capadityo triglycerides levels tend to

be higher because muscle does a poorer job of clearing them from the circdfation.
The chronic elevation of serum triglycerides associated withihgllin-response

diets, in turn, has metabolic effects that tend to reduce the amount of cholesterol in
circulating LDL and HDL particles. In addition, slow removal of circulating
triglycerides after fatty meals results in higher levels of particles known as chylomicron
remnants; some experts suspect that these chylomicron remnants contribute to the
progression of atherosclerosté: >

An obvious implication is that, if you emphasize lglycemicindex carbohydrates in
your diet, while avoiding animal proteinor take other steps to moderate dailsuilin
secretiori the tendency of higlsarbohydrate diets to raise fasting or postal
triglyceride levels will be blunted. Thus, scientists have often noted that the
carbohydrateich diets have little impact on triglycerideshigh-fiber foods are
chosen®>® **you will recall that triglyceride levels of the Boston macroliatégans
were considerably lower than those of the control subjects whose diets were
undoubtedly lower in carbohydrategvidently a function of the low daily insulin
secretion of these vegans. Aerobic exercise training and supplemental fistoiild
which | strongly recommendhave also been show to blunt the impact of increased
carbohydrate intake on blood triglycerid®&$;*’exercise accomplishes this by
increasing muscl eds c &pwardadfighoil decreasektlee up t r i
|l iverdés synthesis of triglycerides.

There is another issue that the advocates ofmghounsaturate diets fail to address.

Free fatty acid levels are almost certainly higher following fiegghmeals than loweliat

meals. There is some reason to believe that the exposure of tissues to high levels of free
fatty acids following meals contributes to the insulin resistance syndrome and
cardiovascular risk>® Recent studies show that the healthful protective function of the
vascular endothelium is impaired for several hours after a faf #t?i even a meal

rich in monounsaturategossibly owing to free fatty acid excess. This dffaay
counterbalance to some degree the more favorable impact efloigbunsaturate diets

on fasting blood fat | evel s. Thus, it real
monounsaturatech diet will result in lower overall cardiovascular risk thaa #%&

30% fat diets to which it has been compared.

What is the relevance of these concerns to thelesvyfat, wholefood vegan diet

recommended here? Not much! In practice, fasting triglyceridesfafteon such a

regimert>®i particularly if exercie is also recommendédf: 1% This may reflect the

fact that fibefrich vegan meals provide a relatively modest stimulus to insulin release,
29



even though carbohydrate intake may be high. Furthermore, in the longer term, people
on such dietgend to lose substantial amounts of bodyi fahd this ultimately translates

into reduced triglyceride synthesis in the liver and thus lower blood triglycerides. With
respect to concerns about pastal triglyceride levels and chylomicron remnants, the

fat content of veryow-fat meals (1615% fat) is so low that there will be very little
postmeal rise in triglycerides this essentially becomes a n@sue. Even when
fasting triglycerides rise slightly, as
triglycerides was accompanied by a regression of coronary stenosis, marked
symptomatic improvement, and increased surviagvidently, whatever modest

adverse effect the rise in triglycerides exerted wasvwdvelmed by the overall positive
impact of the regimen.

Fasting triglyceride levels are also modestly elevated in the Tarahumara ftiiahe
people whose virtual freedom from coronary disease motivated Pritikin to initiate his
diet-based clinical program for heart patients.

In this regard, it should be noted that the increasedmasicular risk associated with
elevated triglycerides in the general American population in part reflects the fact that
high triglycerides are often associated with the insulin resistance syndnonogher
words, this syndrome may be the main mediatdhefincreased risk, rather than the
triglycerides themselves. The increase of blood triglycerides induced by high
carbohydrate diets arises by a completely different mechanism, andataeply

insulin resistancein fact, such diets tend tmproveinsulin sensitivity if they are
sufficiently low in fat- so it is by no means certain that this rise in triglycerides has the
same negative significance for cardiovascular héalth®®Moderate rises in

triglycerides per se probably have at most a modestly negative impact on vascular
health- they are unlikely to represent the health disaster that some would suggest.
Indeed, a recent analysis suggests that people who are genetically prone to having
increased triglyceride leveisfor reasons other than metabolic syndranage not at
increased risk for atherosclerosi¥.

It should also be noted that the formal clinical studies comparif8P2ofat diets with
high-monounsaturate diets have attempted to maintain steady calorie intakes on these
diets so that the tendency of ldat diets to provoke weight lo$s negated; this

obviously would tend to make the lotgyrm effects of lowfat diets seem worse than

they actually would be when people consume theadifibitumamounts-®% *¢°
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Nonetheless, one is now constantly confronted with pronouncements by medical
authorities and selbroclaimed health experts that higarbohydrate diets are
potentially harmful to heart health, particularly in people with insulsmstance
syndrome or diabetes. Indeed, some popular authors claim thagligimicindex
high-carbohydrate diets are thhief causef insulin resistance syndrome. (This latter
claim is truly remarkably inane when you consider that the rural Chimesarally
immune to insulin resistance, obesity and diabe&swell as coronary diseasas
long as they continue to eat their 70% carbohydrate traditional diet featuring high
glycemicindex sticky rice and minimal animal products! More gener#lly,societies
which have the highest carbohydrate intakesd thus the lowest fat intakésre the
least likely to develop insulin resistance.)

Why is it that the advocates of highmonunsaturate diets persist in comparing such diets

with the rather halfvitted recommendations of the American Heart Association, as

opposed to the verdpw-fat approach of Pritikin et al that has documented dramatic

efficacy in heart patients? Possibly because they consider such a diet too impractical to

merit testing. DrGerald Reaven, a firm proponent of monounsaturates who has made a

classic contribution to our understanding of insulin resistance syndrome, states that

Ai ncreased c arwihinhhe bouraaryeof memus thak carébe followed in

the freeliving statehave not been shown to decrease insulin resistance directly, by
enhancing insulin sensitivity, or “ndirectl\
(My emphasis added.) In other words, he discounts the practicality eloverfat

vegan diet§ which demonstrablgoimprove insulin sensitivity and promote weight

loss. This will come as news to the patients of Ornish and Esselstyn who managed to

maintain compliance to such diets for many yé&aos to the patients in Dr. Neal

Barnardds recent st)udwho( tsa abgee dd eas ciirpialt e de nkte i «
refused to go back to their former fatty diets when the study protocol demafitled it!

Although | disagree with Dr. Reaven with respect to the practicality of the diet |

recommend, | nonetheless must commend him for qualifying his comments so that

people will know that they do not pertain to the viny-fat apprach. The popular

pundits curr entclayr bdoehnyidgraatteion gd ifiehtisghgener al | vy
with the result that many lay people are left to conclude that Pritikin, Ornish and

Esselstyn are killing their poor patients with those lethal carlrakss!

Ironically, Dr. Reaven was one of the first scientists to demonstrate conclusively that

insulin sensitivityymprovessubstantially on a verlpw-fat, highrcarbohydrate diet. In

work conducted during the 1970s, Reaven and colleagues recruited imeattbese

middle-aged volunteers and compared the effects of two formula diets, one of which

supplied only 10% fat calories and 75% carbohydrate, and the other, 42% fat calories
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and 43% carbohydrate; the volunteers were started on the ffegluket, anl then were

switched to the verjow-fat diet. The carbohydrate provided in these formula diets was

primarily maltodextrii which has a very high glycemic indéxand dairy protein was

the protein source, so the highrbohydrate diet in particular wasaganteed to

provoke heavy insulin release following meals. The researchers found that, after 2
weeksonthehigb ar bohydrate diet, a phenomenon know
regul ationdt hadnomberrefl i nsul iueshadccept ors
decreased, presumably in response to the high insulin secretion associated with the
high-carbohydrate diet. Yet, despite the fact that there were fewer receptors to transmit

the insulin fisignal 0, i nsul i nagsbyeiscld i ty t o |
was dramaticallyncreasedy the highcarbohydrate diet Evidently, even thouy

there were fewer insulin receptors, each receptor did a much more efficient job of

accompl i shing i ns ulunencdrdered bytthe aookexposureni s si on
induced by fatty diets. (Very likely, the improvement in insulin function would have

been even more dramatic if the insulin receptor dawgulation had been avoided by

using lower glycemic index carbohydrate and plant protein in the formula diets.) | have

yet to see this studyor any of the other studies demonstrating a marked insulin

sersitizing effect of verylow-fat dietsi cited in the treatises that blame carbohydrates

for the modern epidemic of insulin resistance and diabetes. Yet they commonly refer to

insulin receptor dowanegulation as the mechanism whereby kignb diets allegily

induce insulin resistance.

The takehome lesson is this: if you are only willing to make very modest changes in

your current diet, then cutting back on foods high in saturated fat and compensatorily

increasing your intake of monounsaturetd foods,maygive you a slightly better

outcome than replacing saturated fats with fagltemicindex carbohydrates.

(Whether this is true or not might hinge on whether you would lose some weight on the

lower fat diet.) On the other hand, if you are willinga&e the pains to do something

more definitive for your heart health (and, | would argue, your overall longevity), then a
very-low-fat wholefood vegan diet has remarkable documented efficacy in this regard,

and can render you vifyoutakesudh gdjuiictive siepstasae t ac k |
needed to keep your cholesterol below 150.

| must register a strenuous objection to the notion that, operating on the presumption
that most people are4tlisciplined and a bit dense, health experts should berdisye
watereddown advice that presumably will be more acceptable to the gupablum

for the masses, so to speaiather than informing people about the lifestyles that
providetruly optimalhealth benefits. This is the miset that resulted in thertually
useless current dietary recommendations of the American Heart Assoeiaharin
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now serve as such a convenient target for the ridicule of the monounsaturate clique. In
point of fact, a goodly proportion of the public is at least as bright @lfrdisciplined
as the pompous medical authorities who are talking down to them.

And what precisely is so difficult about a lehat wholefood vegan diet? It is very easy
to understand: Avoid animal produét$lesh foods, dairy and eggs. Go easy orfée
high-fat plant foodd olives, avocados, seeds, nuts, and the oils and butters derived

therefromiand eat to your heartédés content from

grains, preferably in structurally intact form. Unlike diets where you atteorgaunt

calories and measure out portion sizes of fatty medists that are cumbersome in
practice and have poor lotgrm compliance (in part because their results are so paltry)

T the lowfat vegan approach is simple and discrete: there are foatgai can eat,

and foods t higptryowd.dondtveeatone this for
set your heart and mind to it, you can
pounds’ without ever once counting a calofigiour cholesterichas plummeted, and
youdve trashed your blood pressure med:i
youol | have found your new | ifestyl e!

What would be the outcome if Ornish and Esselstyn encouraged their patients to eat
large amounts of onounsaturates? My guess is that the high fat intake would
compromise the ability of their regimens to promote insulin sensitivity and weight loss,
and resolve the pain associated with angina. However, it would be preferable to replace
such speculation wh hard results from wellesigned clinical studiégshopefully, such
studies will be forthcoming. One recent study has demonstrated that, when women
adopt a diet that is neaegan (animal protein intake was cut by 75%) and that
emphasizes lowglycemicindex whole food$ yet that allows use of olive oil, seeds,

and nuts (fat content averaged 30% of caloiiesgight loss averages 9 pounds over 4
months, and this is associated with a worthwhile improvement in insulin sensitfvity.
Thus, wholefood vegan diets need not be exceptionally low in fat to provide some
benefit. Of course, these benefits might have been even better withlaweat

regimeni but why not resolve this issue with clinical studies?

Going Nuts

The observant reader will rdtthat, whereas | do not recommend a kighdiet of any

kind, | do recommend a modest daily intdkep to an ouncé of monounsaturatedch

nuts, particularly almonds or hazelnuts. (These nuts are distinguished by the fact that
their monounsaturateontent is over twice as high as the sum of their saturated fat and
omegab content; an ounce of these nuts provides about 10 grams of oleic acid.) In the
context of a verjjow-fat diet, this will help to insure that oleic acid is the predominant

33

a

t oo.

cati

f

I

(



fattyacd i n your bodybés tissues, and in circul a
circumstances, humans synthesize little fabst of the fat in our bodies is diéerived

T so you can determine the nature of your body fat by modulating your dietary fat.)
Unlike polyunsaturated fats, oleic acid is not readily oxidized, and thus does not
encourage oxidative stress. Indeed, feeding almonds has been shown to have a
favorable impact on blood markers for oxidative stréssSince oxidative damage to

LDL particles is thought to increase their toxicity to the vascular system, a diet in which
monounsaturates predominate may make these particles lessepatchdpe fact that
monounsaturatech oils are less atherogenic than polyunsaturiateoils in

cholesterofed hamsters may reflect this phenoméfigalbeiti perplexinglyi other
researchers have found monounsaturates to be more atherogenenitsf9d

Moreover, there is now strong and consistent epidemiological evidence that regular
consumption of nuts (tree nuts as well as peanuts) is associatexlmattked reduction

in heart attack risk’?'"> (Peanut butter does not always emerge as proteptigsibly

owing to the additives including hydrogenated oiisadded to most commercial

peanut butter.) In particular, nuts (like ome}ytats) appear to reduce risk for sudden
death heart attacks, precipitated by cardiac electrical disturbancestfiecid profile

of nuts does not offer an adequate explanation for this phenorheviently there is
something else protective in nuts. Nuts are rich in essential minerals, fiber, plant
protein, and phytochemicals; which of these might be primasiyaesible for the

observed protection is not year clear. Frequent nut consumption has also been linked to
reduced risk for type 2 diabetés"’i possibly reflecting the fact that monounsaturates
have a less negative impact on insulin sensitivity than do saturated fats, and may act as
a functional antagonist ofturated fats in this regard. Also, oleic acid increases the
ability of the intestinal tract to produce a hormone, glucdd@npeptidel, which may

aid in control of blood glucose and in diabetes preveritidn.

A further consideration is that, even if you eat a sew-fat diet and are lean, you will

still have body fat, and fatty acids will circulate in your bloodstream. Since, aside from
theomegd88 f ats, oleic acid seems to paobspkeohet
raise LDL cholesterol, and is resistant to oxidation, it makes sense to insure that oleic
acid is the predominant fatty acid stored in your body. This can be achieved by adding
a modest amount of nuts, nut butters, or olive oil to a-lexyfat diet. In other words,

| am arguing, not for a higfat diet rich in monounsaturates, but rather for a e

fat diet in which monounsaturate predominance is achieved by regular intentional
consumption of modest amounts of monounsatemrakefoods Almonds or hazelnuts

may be the best choices in this regard, since the health impact of nuts emerges as very
favorable in epidemiological studiésand these particular nuts are exceptionally high
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in oleic acid, and low in both saturated and polyunsatar fats. If you add up to an
ounce of nuts or nut butter to a platsed daily diet that is otherwise devoid of fatty
foods, your daily fat intake is not likely to be more than 15% of total calories. Dr.
David Jenkins, a Torontbased researcher whagpens to be a vegan, has conducted
numerous studies of almorsdipplemented diets, and the effects he has observed are
often favorable, and no worse than berligit®* And perhaps | should mention the fact
that almonds are delicious!

In regard to olive oil, however, caon is in order. One study has demonstrated that

consuming 50 grams of olive oil with a meal can acutely provoke arterial

inflammation’®® Olive oil contains a modest but meaningful fraction of saturated fat,

and even oleic acid can exert ajmfammatory effect in excess. Dr, Esselstyn tells

the story of a pastor who adopted a wholly plasmsed diet after quadruple bgsa

surgeryi a diet, however, which included large amounts of olive oil. After his angina

returned, Dr. Esselstyn convinced him to lay off the oil, and his angina renffttsat

| have hard anecdotes from people who gained unwanted weight after they began to

lace their previously verow-f at di et s with copious amounts
oil. Recall also the mice who became fat and diabetic on an olideesithed diet’

These considerations argue for moderation in the use of olivenotl more than one or

two teaspoons at a timéNote however that, in people who are lean and insulin
sensitive, the nAf at immestedswitma mea will be mipgatedt of ol i
owing to the fact that the bodyds fat cell s
meal So peope who are lean, and can remain so while ingesting a diet with significant

amounts of olive oilmay experience little harm from dietary olive oil. Bu#art

patients who choose to follow the clinicaflyoven recommendations of Drs. Esselstyn

and Ornishand avoidall fatty foods, have my full respecRemember that fat requires

more oxygen to burn than carbsidwhich is why a cardbased metabolism is the best

approach for people whose heart muscles are oxggemed owing to coronary disease.

Spirulina vs. Oxidative Stress

Spirulina is a lot less delicious than almoindsut it may be even more protective.
Herebs why:

One of the key reasons why elevated levels of LDL particles, fatty acidsdiive

protein, glucose, and also elevated blpogssure promote atherosclerosis is that they

induce arterial oxi dative stress by activati
oxi daseo. Excessive activity of NAPDH oxi d:
progression of congestive heart failure, in hypertenand hypertensive complications,

in the development of aortic aneurysms, and in the tissue damage provoked by a heart
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attack or stroké®***® Thus, many experts on cardiovascular medicine view NADPH
oxidase as a key target for cardiovasciliatective pharmaceuticals. Indeed, one

reason why statins may confer such versatile protection is that they can modestly reduce
the activity of this engme complex®: %7

Fortunately, nature has an answer for exces:
cells make increased amounfsa compound known as bilirubin when they are

subjected to high oxidative stress; bilirubin provides feedback inhibition of NADPH
oxidase'?*?°* People who inherit a variant gene that causes them to have chronically
elevated blood levels of free bilirubin, are known to bgraatly reduced risk for

coronary disease€? 2% While this suggests the utility of bilirubin as a protective
nutraceutical, there are no concentrated natural sources of this compound (aside from ox
bile!), and it is very expensive to synthesize. But microalgae, including notably

spirulina, are veryich in a compound known as phycocyanobilin (PhyGBout 0.6%

of the dry weight of spirulina) that is a close chemical relative of bilirubin. Inside

human cells, PhyCB is rapidly converted to phycocyanortfimhich is even closer in
structure to bilirubin, and which likewise is a very potent inhibitor of NADPH oxidase
activity.?® 2% This probably explains why oral administration of spirulina (or of
phycocyanin, the chief protein in spirulinahieh contains PhyCB as a component) has
exerted such a remarkable range of-arftammatory and antioxidant effects in rodent
studies’®?" Very recently, French researchers have observed that oral administration

of spirulina or of phycocyanin nearly completely prevents the early signs of
atherosclerosis in cholestetfeld hamsteré?®

Although efforts are now underway to develop Phy&Biched spirulin&xtracts as a

nutraceutical, nothing prevents you from using spirulina now as a food. Extrapolating

from rodent studies, it has been estimated tHatdunded tablespoons daily ¢85

grams) might be likely to reproduce the potent antioxidant effectsadus in

rodent®> Al t hough it would be premature to decl a
cardiovascular protectianthe available clinical terature is sparse, and generally

employs very low dosésit would be perfectly reasonable to use this food now instead

of waiting for fAall the evidence to be ino.
by the Aztecs, and has been found to bg safe in rodent toxicology studié¥. One

recent clinical study observed worthwhile reductions of blood pressureldind

cholesterol accompanied by a significant rise in HDL cholesteiial healthy

volunteers consuming 4.5 grams d&fYAl t hough it doeamidt taste
smells decidedly worsé!it can be rendered reasonably palagaby including it in

smoothies.
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| should add that excessive activation of NAPDH oxidase is believed to play a

mediating role in a wide range of other disordenscluding insulin resistance and the

complications of diabetes, neurodegenerative conditornsf as Al zhei mer 6s a
Parkinsonds diseases, hepatic cirrhosis, ast
periododontal disease, and saduced skin damageto name just a few** If

spirulina and PhyCB live up to their promise as safe, natural inhibitors of NADPH

oxidase activity, the future implications for health may be extraordinary.

(By the way, in case you are wondering why certain nutritional antioxidaoth as

vitamins E and C have failed to benefit cardiovascular risk in controlled clinical

studies: their antioxidant activity is sel e
metabolic effects of NADPH oxidase activity. Appendix B clarifies this, andiges

an overview of effective antioxidant strategies.)
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ll. Obesity and Diabeted Preventableand Reversible

As noted above, the typical response to adenfat wholefood vegan diet without

any conscious effort to count amstrict caloric intaké is significant and progressive
weight loss (at least in people who have significant body fat stores). This is best
documented for health regimens which include regular walking exercise, such as those
practiced by Pritikin and @ish, but can also be seen in the absence of exercise
recommendationS?? Owing to the fact that a lofiat vegan diet usually has a relatively
low caloric density, you can find yourself eating a greater volume ofifaduile

progress vel y | osing weight! HentmEatMoleie ti tl e of
Weight Less Studies which compare the body masses of vegans with those of
omnivores or lactavo-vegetarians consistently find that, at any given height, vegans
weigh less™®

A rational strategy for getting lean and staying lean is to keep daily insulin secretion as

|l ow as feasible within the context of a ver)
to store fat; it inhibits the burning of fat wlipromoting use of carbohydrate. Keeping

insulin low therefore tends to increase the rate at which stored fat is bhuaneithis

fat will not be wholly replaced by dietary fat if fat intake is kept very low. Bear in mind

that a verylow-fat vegandiechas only about halffatasdinmutcoh f at
recommended by many health authorities. It is easy for vegans to achieve this level of

fat restriction, because their diets | ack f:
on losing fat indefiniely with such a strategy; as you get leaner, fat will become less

available for use as fuel, and your daily rate of fat burning will decline until it equals the

rate at which you ingest fat. At that point, you will have achieved a new leaner

equilibriumthat you should maintain as long as you stick with your lifestyle.

A very-low-fat vegan diet can be expected to reduce daily insulin secretion because it

improves the insulin sensitivity of muscle (which necessitates a compensatory reduction

in insulin pooduction), while minimizing the potentiating impact of dietary protein on

meale voked insulin secretion. The tendency o
glucagon secretion more avidly than animal protein does may also aid fat loss, since
glucagonracts on the liver to promote fat burning and appetite control.

To optimize the decrease in maadluced insulin secretion, it is important to emphasize
lower-glycemicindex foods in other words, lay off the wheat flour products (other
then pasta) andaked potatoes, and emphasize structurally intact whole foods that are
gradually digested. Recent studies show that if you eat a meal that produces a sharp
spike in insulin levels, you are likely to be quite hungry several hours later (as your
blood sugabottoms out in response to the insulin spikejhereas meals which
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produce gentle sustained rises in blood sugar and insulin promote satiety for hours to
come®® There is now evidence that, even in the context of diets that are neither vegan
nor low fat, selecting meals that moderateghstprandial insulin rise tends to aid

weight los$”> 8" Dr. Marthinette Slabber ton e d t h e -ipstlimraessep oin soew di et o
to characterize diets of this sort; she proceeded to show that, even when the calorie
content and the macronutrient profile of the diet (its relative proportions of fat, protein
and carbohydrate) were kept comstalieters lost more weight with a lewsulin-

response diet than on a higher insulin respons&dilabber achieved low insulin
response by emphasizing laylycemic-index starchy foods and banning the co

ingestion of animal protein and significant amounts of carbohydriast@ther words,

the volunteers could eat both meats and starches, but they had to be segregated into
separate meals. (As you will remember, et particularly animal proteiii

potentiates the insulin response to carbohydt&/egans achieve the same benefit by
simply omitting the animal protein altogether. However, sincefldwegan diets are

quite high in carbohydrates, it is all the more im@ot for vegans to choose lew
glycemicindex starchy foods if they wish to achieve the best weight control benefits.

(Incidentally, the idea of banning-@egestion of animal protein and starch did not
originate with Slabbeir this has been a cardinalprc i p | e -coofmbfi fnd cndy o
regimens for years, like that set forth in the fsedlerFit for Life. The rationales
offered for these regimens have been folkloristic and frankly rather inanéing the
withering ridicule of academic nutritionistsbutthe fact of the matter is, the dietary
advice most likely does help people to achieve weight loss.)

Exercising for Optimal Fat Loss

It virtually goes without saying that regular exerdideoth aerobic and resistancean
substantially potentiate tiveeight control benefits of a prudent diet. Several surveys
have examined the strategies of people who have succeeded not only in losing large
amounts of weight, but in keeping the weight off for several years. The great majority
of these people reportdahthey are doing at least two thirigigying to avoid fatty,
caloriedense foods, and exercising regul&tfl.

Dr. JearPierre Flatt has noted that, when done in the proper mammebiaexercise

and a lowfat diet can synergize in promoting fat IG53.The key is to exercise in a

way that promotes selective utilization of stored fat. This can be achieved by exercising
on an empty stomach (first thing in the morning is an excellent time), and doing an
aerobic exercise that is moderan intensity and prolonged in duration. If you eat
carbohydrate before you exercise, the resulting spike in insulin will tend to keep your
fat in your fat cells while your exercise does a wonderful job of burning the
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carbohydrates you have just ingesitenhich really misses the point! A moderate
intensity is important because highly intense exercise can only be sustained by rapidly
drawing down your stored glycogen; furthermore, a moderate pace enables you to
sustain exercise for a longer period ofi¢i the longer you exercise, the more

selectively you burn fat.

Flatt recognised that, after you have exercised, your body will eventually feel the urge
to reload the glycogen stores depleted by the exercise. If you do this with a meal that is
quite low in fat, and if you have exercised in a way that achieves substantial oxidation

of stored fat, then the amount of fat ingested with the meal will be less than the amount
of fat you have just burnadyour body fat content will be a bit lower, but your

glycogen stores will be repleted. Repeat this strategy on a daily basis, and you will
inevitably get leaner, until a new leaner-petnt is reached'® Evidently, the veryiow-

fat wholefood vegan diet recommended here shogléb ideal complement to a-fat
burning aerobic exercise progranand vice versa.

The relatively selective fat burning induced by a prolonged session of aerobic exercise

can persist for several hours if no food is ingested during this time. And thtsadlyac

more practical than it might sound, since the hepatic fat burning triggered by aerobic

exercise tends to suppress hurf§ér*® Certain nutraceuticalscarnitine,

hydroxycitrate, and pyruvate saitsnay have the potential to amp
capacity to burn fat in the peskercise period, thereby aiding hunger corff®t??

These considerations have given rise to a novel lifestyle strategy for fat loss which can

be descri-badt awi fimi akerci seo. I n this prot«
nested withina 12 4 h oini-f a § mo , achieved by skipping on
instead of eating breakfast, one does morni.

| have been using this strategy for over a ded¢adeconjunction with a lowfat vegan

dieti and this has hped me keep my body fat in the 5% range. Dr. Babak Bahadori

has generalized this strategy so that exercise can be doned@ayrodin the evening,

as desired®® ?** A clinical study which evaluated this regimen with overweight
volunteers at Oasis of Hope Hospital found that, on average, 25% of initial body fat was
lost after 12 weeks without calorie counting, and without significant supervision.

For a more detailed explanation of this strategy, see Appendix A.

Although medical experts commonly recommend exercise training as an aid for weight
control, it is more than a little odd that almost no attentionvsteel to the context
within which exercise is done. Exercising after a aazh meal or snack, or eating
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right after exercise, insures that you will burn relatively little stored fat. It is the proper
integrationof exercise and eating habits that prée@scoptimal leanness.

Although aerobic training, in the long term, can have a favorable impact on insulin

sensitivity because it promotes loss of excess body fat, exercise also has an acutely

favorable impact on the insulin responsiveness of the muselearthexercised.

Therefore, aerobic exercise or resistance training that involves large muscle groups can

achieve an acute improvement in insulin sensitiAty??’ However, this benefit lasts

for no more than 48 hours after the last exercise session. This implies that, if you want

to use exercise training to optimize your i1l
consecutive days without exercisghus, it is advisable to do significant exercise at

least four days per week.

Although prolonged aerobic exercise of moderate intensity is quite useful for promoting
fat burning during the exercise itself, brief repeated episodes ofritgsity exer@e

T interval trainingi while they burn little fat during exercise (believe it or not, the
amount of fat burned per minute during modeiatensity exercise is actually greater

than during high intensity exercié®), can cause an adaptive increase in the capacity of
the trained muscles to burn fat, and over the long term this can be beneficial for weight
control and insulin sensitivit§?° In particular, several weeks of interval training can
increase the amount of fat burned during subsequent moderate intensity Girsog.

for people who are physically fit enough faterval training, alternating it with

moderate intensity training may be an especially effective approach to weight control.

Type 2 Diabetes iReversible

As noted earlier, there is good reason to believe that insulin resistance syndrome as well

as most cases of type 2 diabetes reflect Af:
a fundamental role in both syndromes. Insulin, whose release is tridgetieel

increase in blood sugar that follows meals, acts on muscle fibers to promote their

efficient uptake and storage of meldrived glucose. In skeletal muscle, the insulin

signaling mechanism can be impaired by exposure to excessive levels oftfree fat

acids, at times when these fats arendt need:¢
unneeded fatty acids are responsible for the resulting impairment of insulin signaling.

The offending fatty acids are derived from bloated instégistant fat cedl, fatty meals,

as well as from excessive triglycerides stored in the skeletal muscle fibers themselves.

The longefchain saturated fatty acids found in fatty animal products and palm oil are

especially potent in their adverse impact on insulin signalithgreas monounsaturated

and omeg#®b polyunsaturated fatty acids have an intermediate impact, and «dnega

fatty acids are not harmful. (This helps to explain why insulin resistance and diabetes
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are lesscommoninvegahg ven t hose whonoawhasadetsararmt abl y | €
especially low in fat®) Fat poisoning also impairs the insulin sensitivity of the liver,

which, like skelettmuscle plays a key role in glucose metabolism. The liver stores and
synthesizes glucose, and releases glucose continually to the bloodstream at a rate which

insures that glucose levels remain high enough to fuel the brain and other vital organs.
Insuinacts on the |iver to slow its release of
go inappropriately high.

Despite inefficient insulin function, most people who are developing insulin resistance
manage to maintain reasonably normal blood sugar lewaisy to a compensatory
increase in insulin secretion by the beta cells of the pancreas. Their insulin levels
remain elevated throughout the day, and blood glucose rises after meals may be on the
high side, but glucose eventually returns to a normahftagtvel. Despite relatively

normal glucose levels, chronic fat poisoning of the endothelial lining of the arteries
means that people with compensated insulin resistance are at increased risk for
atherosclerosis, heart attack, and stroke.

Unfortunately,chronic excessive exposure of pancreatic beta cells to joint elevations of
glucose and fatty acids can induée a phenom:
Marked elevations of blood sugar after meals, provoked by ingestion aflyiggmic

index carbohydras, can contribute to this excessive glucose exposure.

Glucolipotoxicity decreases the capacity of beta cells to detect rises in blood sugar, with

the result that insulin secretion doesnot i
levels may be indequate to slow glucose release from the ing@gistant liver. The

failure of beta cells to respond to elevated glucose with adequate increases in insulin

secretion can result in blood sugar levels that are continuously elevated, even during

fasting méabolism. Moreover, fat poisoning is exacerbated, since inadequate insulin

levels do an inefficient job of promoting fat storage and retention in adipose tissue at

times when glucose is elevated and fat is not needed for fuel. As a result, exposure of

beta cells to glucose and fatty acids is further enhanced, and glucolipotoxicity is

reinforced; hence, once beta cell glucolipotoxicity is in force, it tends to be sustained by

a vicious metabolic cycl e.iandwmgaittisfisn how t ype
considered to be a permanent disease.

Glucolipotoxicity not only impairs the function of beta céllg also hastens their
death®® In all tissues in which cells are proliferating, the birth of new cells is
compensated by programmed cellddgath ficel | sui ci ded0 phenomenor
Aapoptosi so. ( T h a onfinsallyvexpsnd aswe age.y igthen s dondt
pancreas, new beta cells continuously arise by cell divistmut this is matched by an
equal rate of cell death via apoptosis. Glucolipotoxicity does not influence the rate of
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beta cell multiplication, but it boostlse rate at which beta cells die via apoptosis. As a
result, the total mass of beta cells tends to fall gradually in diabetics, such that, when
diabetes is in an advanced stage, they may have less than half as many beta cells as
normal healthy people ddrhus, failure of physiologically appropriate insulin secretion
in diabetics reflects not only not only improper function of beta cells, but also a deficit
of total beta cell mass.

The key role of hyperglycemia (elevated blood glucose) in the genesis of

glucolipotoxicity helps to explain why, as demonstrated by epidemiological studies,

diets that have a high glycemic index tend to increase risk for digB&tes.

Corwversely, measures which slow the absorption of carbohydrate following meals, such

as the drug acarbose, have been shown to help prevent or postpone the onset of

diabete$*®* However, a high dietary glycemic index
beta cell failure unless it is also accompanied by fat overexposure; this explains why

diabetes is rare in lean Asians whose dietary staple isghyglemicindex shorgrain

rice, but whose diets are low in fat.

Eliminate the Fat!

Fat poisoning is the fundamental problem that underlies both insulin resistance
syndrome and type 2 diabetes. The evident remedy is to minimize dietary fat
(particularly saturatedrnamal fat), decrease body fat, and burn off the triglycerides
stored in muscle. The very positive results of the Pritikin Clinics with diabetic patients
suggests that a vetgw-fat wholefood vegan diet, coupled with substantial daily
walking exercise, ges a good job of accomplishing these goals. The relatively low
glycemic index of the whole foods employed by these Clinics may likewise have a
beneficial impact on glucolipotoxicity in diabetics, and thereby aid recovery of their
beta cell function.

Doctors at the Pritikin Clinic have published their experience with 652 type 2 diabetic
patients who went through thein@eek diet/exercise prografif. 71% of the patients
taking oral medication and 39% of those takimgulin were able to discontinue their
medicationi and, despite this reduction in medication, fasting blood sugar dropped by
an average of 15%. Blood fat levels and blood pressure also tend to decline to a very
worthwhile extent, often enabling other neations to be reduced. (With respect to
concerns regarding the impact of higgwbohydrate diets on serum triglycerides, it
should be noted that, on average, triglycerféds33%in these patientt a reduction

even more striking than the accompany22yo decline in LDL cholesterdlso much

for -6darpgbhydrateo diets being bad for diabet
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As noted previously, the Pritikin Program likewise achieves a substantial improvement
in the insulin sensitivity of nodiabetics with insulin resistance syondrei as
indicated by an average 40% reduction in fasting insulin lévels.

No doubt, some scientific skeptics will call into question theugee benefits of the
Pritikin diet by noting that the patients were engaged in regular exercise (as if daily
walks could be expected to produce benefits anywhere near this great!) So itis of
particular interest to look at a more recent study in whipk & diabetics were treated
with a lowfat wholefood vegan diet, without caloric restriction and without explicit
exercise advice. Dr. Andrew Nicholson and colleagues have reported that, in type 2
diabetics consuming such a diet for 12 weeks, fastingdodoigar dropped by an
average of 28% and the average weight reduction was an impressive 16 Bounds.

These impressive clinical results are entirely consistent with the fact that, in societies
whose traditional diets are low in fat and guasgan, obesity, insulin resistance, and
type 2 diabetics are very rarely encountdreden when calorie intakes are ample.

There are also indications that, independent of its impact on blood sugar, a vegan diet
may reduce risk for some the crippling complications of diabetes. A high intake of
animal protein puts a stress on kidney functinat tends to accelerate the kidney failure
associated with diabetes and various kidney diseases. Conversely, a relatively low
protein vegan diet appears to be protective in this régaftf. Furthermore, there are
anecdotal reports that a program incorporasingw-fat wholefood strictly vegan diet

and daily exercise often leads to rapid improvement in the painful and annoying
symptoms associated with diabetic nerve damage (diabetic neuropatftjjf these
reports are confirmable, it is an important development, because these symptoms are
usually very hard to control with standard therapy.

Finally, we shouldndét | ose sight etiosfdiet he f ac!t
prematurely is accelerated coronary heart disease. Variations of serum cholesterol,

even within the s@alled normal, healthy range (:200) have a substantial impact on

this riské*>. Alhough Dr. Esselstyn did not enroll diabetics in his landmark study, it is

only commonsensical to expect thad btrategy lowering cholesterol dramatically

with a lowfat vegan diet and potentiating this benefit with cholestiersering

medication as needédwill likewise have a major impact on the heart disease risk of

diabetics.

A word about the value of loglycemicindex foods in the management of diabetes is
in order. Such foods may help diabetics to control their weights, but they have the
added advantage of moderating the rises in blood sugar produced by#fé&lm
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diabett s , excessive blood glucose liesafel s act |
dietary measures which help to keep these glucose levels down can be expected to

reduce risk for future complications, and can also help beta cells to recover from

glucolipotaicity if concurrent measures are taken to reverse fat poisoning.

The Monounsaturate Alternative?

In light of the demonstrable dramatic benefits of a-faty highcarbohydrate whole
food vegan diet in type 2 diabetics, it is particularly distressingad,rboth in the
popular media and the scientific literature, the repeated claim thatargbhydrate
diets arebadfor diabetics, and that the ideal diabetic diet should providg045b of its
calories from monounsaturatieh fat?4” %48

In light of the fact that fat poisoning is at the root of insulin resistance and type 2

diabetes, what rationality can there be in recommending afaigiliet of any type for

diabetics? The higlmonounsaturate alternative only looks good in comparison to the

virtually pointless recommendations of the American Diabetes Associadd630%

fat omnivore diet that does not improve insulin sensitivity, has minimal impact on body

weight, and only modestly lowers cholesterol. As compared to this diet, the high
monounsaturate alternative has a somewhat more favorable impact on the blood fat

profile®*®i but it is no more successful in restoring insulin sensitivity, controlling

fasting blood sugar, or in promoting weight loss. Nonethetessnce it doesnoét c
further deterioration in insulin sensitivity, and is lower in carbohydrates, blood sugar

levels after meals tend to rise less markedly, so it probably does provide some modest

benefit in regard to glucose toxicity/. On the other hand, it is likely that free fatty acid

levels after the fattier meals will be higher on the monounsaturate regirhieh, w

potentially could exacerbate the impairment of endothelial function associated with

diabetes. Thus it is not entirely clear whether the monounsaturate regimen would be

preferable in regard to coronary risk, but lower pustl glucose levels suggéisat it

would be preferable from the standpoint of the complications of diabetes induced by
hyperglycemia.

But, even if the monounsaturate enthusiasts are correct in their contention that a high
monounsaturate approach highchebodydfFat edi ADAL
recommended digtso what? Neither of these regimens addresses the fundamental,
underlying problem in type 2 diabete$ he conti nual excessive exp
tissues to fat. A verow-fat, wholefood vegan diet, especiawhen complemented

by exercise training designed to burn storeddagsaddress this issuein part

because, in the longer run, it promotes substantial fat loss.
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Strategies for Reversait he Fasting ACur eo

The inherent reversibility of type dabetes is revealed by the experience of surgeons

who treat severely obese diabetics with stomach stapling operationsthe majority

of instances, as patients gradually lose massive amounts of weight, the diabplgs
goesawayi nor ma l bl ood sugar contr ol i s achieved
feasible to treat the aveya diabetic with this draconian and expensive approach (such
surgery is only considered appropriate for grossly obese patients; it entails a measure of
risk, often leads to unpleasant side effécésid many patients ultimately regain the

weight), the medial treatment of diabetes should strive for the same outc@ating

to the root of the syndrome by getting the fat out of the diet, achieving and sustaining a
substantial reduction in body fat, reducing the fatty acid and triglyceride content of the
blood, and minimizing the fat content of muscle fibers.

There is some reason to suspect that fastingen used in conjunction with proper

low-fat diet and exercisemay have a role in a Acureo for c
overexposuré fatty diets feedig fatty bodies seems to be the fundamental cause of

most type 2 diabetes, many diabetics fail to completely normalize their control of blood

sugar even after they have adopted a-denyfat diet and lost substantial body fat.

This may result, at least part, from a vicious cycle in which persistent hyperglycemia

and fatty acid overexposure induce glucolipotoxicity in beta ¢eattgpairing their

function so that glucose and fatty acids remain elevated, and glucolipotoxicity is

reinforced®*?*? A possible way around this vicious cycle maydfered by

prolonged fasting> During a fast, blood sugar tends to fall into the normal range even

in type 2 diabetics, giving the beta cells a respienfglucose overexposure and

enabling them to gradually improve their function. (Although fatty acid levels tend to be

high during a fast, they dondét harm beta cel
concurrently elevated.) Indeed, many research groupsrated that, following a

prolonged fast, the glucose control of diabetics tends to be improved to a greater degree

than could be attributed to the weight loss achieved by the fast; these researchers have
pinpointed improved beta cell function as perhdpset key reason for this
improvement in diabetic contrét™*>” Unfortunately, this benefit usually has proved

transitory, as stitbverweight diabetics go back totes the fatty foods that made them

diabetic in the first place, and glucolipotoxicity is rapidlyestablished.

But Dr. Joel Fuhrman, a strong advocate of Mevy-fat, wholefood vegan diets for
prevention and treatment of diabetes, reports thafasteof 23 weeks duration is
preceded by several months of proper eating and exercise that achieves substantial
weight loss and improved diabetic control, and if the fast is followed up by resumption
of proper diet and exercise, glucose control is oftermalized, without medication,
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when the fast 1 s discontinued:; moreover, thi
prescribed diet and exercise program is maintafffe®r. Fuhrman does not take

primary credit for this discoveliyhe notes that this technique was used successfully to
Acureo type 2 diabeti cs by lngtituteforiMedcdl r esear clt
Research in New York who published their findings in 1&f5These reseahers
emphasized that | asting benefit could only I
weighto and i f dietary fat was rigorously a\
guantity of butter or olive oil to the diet will bring back the glycosuk&tpnuria and

ot her symptoms i mmediately or within a short
oil in diabetes!) Presumably, the remarkable insights of the Rockefeller researchers

were virtually forgotten when insulin was developed as a diabetameat in

subsequent years.

A couple of cautions are in order. First, the reports by Fuhrman and the Rockefeller
researchers require further independent verification before they can be considered
adequately proved. Secondly, it is highly advisableateelthe guidance and
supervision of a properrained physician when embarking on prolonged fasts
particularly the wateonly fasting that Dr. Fuhrman practices. Acadled protein
sparing fast may be inherently safer, and would seem likely to hev@mparable

beneficial i mpact on diabetes, but even wit|
desirable. For example, insulin and certain oral medications must be discontinued when

di abetics fast, to avoid i nataenthisegadsf hypogl
crucial.

One potenti al Afly in the oestadligneonmald whi ch m:

pancreatic function in type 2 diabetics is the fact that, as noted above, the total number
of pancreatic beta cells tends to deelyy about 50% or more in diabetics, owing to an
elevated rate of cell death induced by glucolipotoxitityThis loss of beta cell mass

tends to become more severe as diabetesgts over years. Even if prolonged fasting
manages to normalize the function of a di ab¢
can not be rectified in this comparatively brief time, so the remaining beta cells will
evident !l y hayv ¢oraestablShwnormdl glucase corgrol. df the

remaining mass of beta cells is large enough, and if virtually normal beta cell function is
restored, this may be feasible, but under less favorable circumstances it may not prove
feasible to completely reve® glucolipotoxicity. This may be one key reason why

diabetes appears to be more inherently reversible in patients whose diabetes was
recently diagnosed, as opposed to patients who have been diabetic for many years. The
takehome lesson is this: if youalie been diagnosed with type 2 diabetes, take
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aggressive measuraswtoreverseitdon 6t wait unt i | your
declined.

We thus have the opti on d tryingto postpopetits n g
horrendous complicatiorend the premature cardiac death which awaits most patients
or we can try toeverseit, restoring normal glucose control and alleviating the insulin
resistance syndrome largely responsible for the excess coronary risk. If you were
diabetic, which wouldou prefer? Pritikin has pointed the way to a definitive
resolution of this devastating disedsleut we must accept the challenge of carrying his
work further.

Spirulina vs. Diabetic Complications

As | mentioned earlier, increased oxidative stress prediby activated NADPH

oxidase is one of the key mechanisms by which persistent hyperglycemia and fat
poisoning lead to the characteristic letegm complications of diabetéslindness
(retinopathy), kidney failure, nerve damage (neuropathy), and thieeted
atherosclerosis that leads to heart attacks and stf8k8dirubin, in its free form,
functions physiologically as an inhibitor of NADPH oxidadgexr. Toyoshi Inoguchi,

who has devoted much of his career to defining the fundamental role of NADPH
oxidase overactivity in the genesis of diabetic complications, recently did an intriguing
epidemiological study in which he assessed the risk for majbetitacomplications in
diabetics who also have Gilbert syndrome; you may recall that people with this
syndrome are characterized by chronically elevated blood levels of free bilirubin. He
found, that, as compared to comparable diabetics not known to beet Gyndrome,
diabetics with Gilbert syndrome were only about-timnied as likely to develop
retinopathy, kidney failure, or coronary dised%e!

Since the chief phytonutrient in spirulina, PhyCB, can mimic the inhibitory effect of its
chemical relative bilirubin on NADPH oxidase activity, thereeiason to suspect that
regular consumption of ample amounts of spirulina (or of PhyCB derived from
spirulina) will have a very favorable impact on risk for diabetic complications. Indeed,
Dr. Inoguchi and colleagues have recently reported that feediy@B to diabetic mice
protects them from kidney dama@f&.Potentially, this strategy could be of benefit not
only to type 2 diabetics, but also to type 1 diabetics whose diabetes is inherently
irreversible (at least until beta cell transplantation is perfected)d@ogspirulina to a
very-low-fat, wholefood vegan diet may be a very smart move for diabéttbeugh
clinical confirmation of this strategy may still be many years away.
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Overactivation of NADPH oxidase is also suspected to play a mediating role in the
induction of insulin resistance, as well as the beta cell failure caused by
glucolipotoxicity?®* 2% 24 Thus, regular consumption of spirulina may also aid the
prevention and reversal of type 2 diabetes.

High Protein for Weight Loss

High protein approaches to weight control have received more media attention over the
last decade than lovat strategie$ although thankfully the heyday of the Atkins craze
appears to have passed. Although | recommend the vegan approach, there is indeed
reason to believe that higirotein diets can promote weight loss.

| tend to divide higkprotein diet regirans into two categorigsthose that are

reasonably responsi bl e, and those tihat ar en:i
like the Atkins diefi that exhort their adherents to eat as many fatty animal products as

their hearts desire. Pile oretlsteak, the omelets, the cheese, the bacon, the butter and

creami just avoid the carbs, and the weight will drop off. This approach appeals to

beef addicts whose only real concern is achieving (temporary) cosmetic weight loss.

Naturally the weight loswill only last as long as the dieter manages to stay off the

carbohydrates.

In point of fact, such a diet often does work to achieve weight loss. In people whose
usual diets are high in fatty animal products (which is true of a high proportion of fat
Americans), switching to a lowarb Atkins regimen often doestlead to a major

increase in animal product intake. And since the carbohydrates have been dropped, the
net effect is a substantial reduction in daily calorie intake and steady weight loss (for
awhile). This is possible because thelfatning ketogenesis unleashed by such diets

can have a major impact on appetite control. In effect, at Atkins diet is just a vulgarized
version of the protehsparing modified fast a welldocumented temporaryrategy for
achieving rapid weight 10$8° Such modified fasts provide sufficient pure protein to
avoid loss of lean mass, while avoiding carbohydrates and fats altogether. Atkins
modifies this by providing protein fronafty animal products implying a concurrent

high intake of animal fat as well as the token lowalorie salad. But whereas

advocates of proteigparing fasts have never represented them as more than temporary
expedients that must be followed up by efifex maintenance regimens, the Atkins diet
masquerades as a sustainable lifestyle.

The inherent problem with such strategies is that, in the long run, your equilibrium body
composition will be determined by the effectiveness of the maintenance reigsnen
you might as well go right to the maintenance regimen! The common experience with
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proteinsparing fasts is that patients tend to gain back the lost weight once they go on

t he fAmai nt e mangmainteramnceé reganers have little inherent efficacy

or the patients are poorly compliant once ketosis is no longer suppressing their hunger.

The logical way to salvage such strategies is to repeat the fasting phase at regular

intervals, so that weight is never allowed to rebound to baseline levelfedt) the

Amifnast 0 strategy described above takes thi
shortterm fasting into daily lifestyles.

The ability of an Atkins regimen to promote rapid weight loss is not in question. Much
of the initial weight los reflects loss of water weight resulting from glycogen depletion;
although this is of no benefit to health, it gives immediate positive feedback to the
dieter, and doubtless accounts for much of the faddish popularity of this regimen.

Despite the factiat the Atkins diet has been around for several years, pertinent
published clinical data regarding its longerm health effects are scaiicpresumably
because few people manage to continue such drastic carb avoidance in the long term.
Of particular inerest in this regard is a study published recently by Dr. Richard
Fleming, a cardiologist who uses drug therapies to address a wide range of risk factors
in his patients. He also asks these patients to eat-tataliet that allows a moderate
intake of bwerfat animal products. However, some of his recent patients have been
resistant to his dietary advice, preferring instead to adopt the Atkins approach. Fleming
compared the clinical course of those patients who followed his dietary advice with
those viho went the lowcarb route; note that all patients in the study benefited from
similar drug therapies. What he found was that, after one year, coronary artery disease
had regressed significantly and heart blood flow had improved in those datldiets,
whereas these parameters hamtsenedsignificantly in those who had adopted low
carb diet€®® (Which brings to mind a personal experience: a friend of a friend of mine
was doing very well on the Atkins progranthe weight was really coming affuntil
he suffered his heart attack!)

A careful readi ng of aftérlore yearntigopéesvhaphadpreed s h o ws
low-car b diets were no |lighter than at basel
to these diets. Presumably, Atkins coul d
of his strategy. But this raises ttssiie of compliancie how many people are capable
of remaining on a verlow-carb diet indefinitely? Human beings, unlike cats, are not
strict carnivores, and | question whether lean active humans can function well and feel
well on a very low carbohydratetake.. My suspicion is that, as excess weight is lost
and stored fat becomes less available as a metabolic fuel, people become hungrier on
such a diet, and eventually increase their intake of carbohydrate. This would terminate
the ketosis that promoteppetite control, likely triggering gorging and rebound weight
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gain. The burden of proof should be on the advocates of these diets to demonstrate
ot her wi se. Thereds no doubt that many
regimeni the real questiois whether they can keep up this regimen for yearsd if

so, what are its health consequences? With respect #iataliets, the evidence is

plaini in societies whose traditional diets are low in fat, people tend to remain lean for
a lifetime, andavoid coronary disease.

A related concern is whether the Atkins diet is consistent with the sort of vigorous and
prolonged aerobic exercise that has such a commendable impact on overall dedlth
that is so helpful for maintaining weight loss. Glycogestored carbohydrateis

usually crucial for fueling such exercise; when endurance athletes run low on glycogen,

they experienceabwmut popul arly known -endurafice i t t i
athletes eating higfat diets develop metabolic adaptats which enable them to make

peopl

t h

better use of stored fat; we donot know whet

patients. But my suspicion is that exercise is the last thing on their inthdg want a

guick and easy fi x t hyahblogwaaddidtioniogreasy f er e

animal products. In fact, a recent clinical study compared response to aerobic exercise
in people consuming either a ketogenic vieny-calorie diet or a reduced

carbohydrate, high r ot ei n r egi men ( discussed lzelow).tNmt At he

surprisingly, those on the ketogenic diet reported more fatigue and negative moods
during exercisé®’

The more responsible advocates of Rugbtein regimens typically recommend lower

fat cuts of meat, poultry and fish, and permit reasonable intakes of¢pyeemic
index starchy f oods. hiscdtebdrye) AsLampaen tothe et
very-low-carb Atkins approach, these regimens are much more sustainable as
continuing lifestyles, and perhaps could be useful as maintenance regimens for those
who have lost weight with an Atkins diet. There is redsdpelieve that these

regimens do have a favorable impact on appetite control that can promote gradual
weight loss. Even though protein potentiates the insulin response to starch, the
carbohydrate intake on these regimens is relativelyi lowly about 49 of calories

when protein and fat each supply 30%nd thus, if the carbohydrates have a moderate
glycemic index, the insulin response to meals tends to be nfSdest.it seems likely
that high protein intakes promote satiety by other mechanisms as well.

Danish scientists recently published a fascinating clinical study in vitiéghevaluated
t he 1 mpac tf aotf-bbituandiets idri body weiglit one providing 12% of
calories as protein, the other 258%.Both diets contained no more than 30% fat
calories (in faldrenched Denmark, this qualifies as radicallyfat) The overweight
participants were allowed to eat as many calories as they wished, bug¢a clev
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experimental design insured that each group consumed protein, fat, and carbohydrate in
the specified proportions. After the sixonth study was concluded, the results were
dramatic. Both groups had lost substantial weightesumably because theirsadine

diets had been very high in fabut the highprotein group had lost substantially more
weighti an average of 20 pounds, as compared to 11 pounds in thedoten

group; fat loss showed a similar disparity. The reason? Analysis of food netedrds
indicated that the subjects eating the Rigbtein diet had chosen to consume about

20% fewer calories than the lowgrotein group! This clearly indicates that, at least in
people who are overweight, high protein intakes can quell appettae $ears

previously, a study conducted with rhesus monkeys had reached the same coff@lusion.

So there is definitely some method to the madness of thephigein advocatek these
diets are popular because tlimtend to promote weight loss. It seems that the average
American diet ontains just enough animal protein to promote maximal obesity! If you
either eliminate the animal protein altogether, or you double it, you are likely to lose
weight.

My chief objection to this higlanimalprotein strategy has always been that the-long

term health impact of such a regimertesra incognita These diets typically contain a

fair amount of animal fat and of course animal proteirso their impact on vascular

risk factors is likely to be less favorable than that of afawwegan regimef”® The

impact of such diets on diabetes has not been repogkikough the aociated weight

loss is likely to be of some benefit, the relatively high fat content of these regimens
suggests that they wedat\viegandpperoaehs Asaevé Wilenoté i ve as
subsequently, the quasegan nature of rural Asian diets mag/frimarily responsible

for the very |l ow incidence of Awesterno canoc¢
to believe that higiprotein diets would be comparably effective for preventing cancer

(though a leaner physique and decreased insulin gecreduld presumably be of some

merit in this regard). The possible adverse impact of-prgkein diets on bone health

(as discussed below) is a matter of concern to many nutritionists. Finally, from an

ecological standpoint, no more than a small proporon of t he wor |l ddés pop
feasibly indulge in such dietsthe livestock industry is vastly inefficient in its use of

land and water, and effectively deprives us of the land needed to raise crops for

underfed humans.

Now, however, so many peogiave been attracted to the loarb diet approach over
the last several decades that epidemiologists are at last able to asséssiidmenlth
outcomes in these individuals. And what they are findings is that people consuming
low-carb, highprotein digs as a lifestyle tend to have increased cardiovascular and
overall mortality as compared to matched contf6i8’* This should come as no
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surprise, and validates the concerns of cardiologists who doubted the wisdom of this

approach. But one finding of the Harvard study was intriguingmen following a

low-carb approach based primarily on plant productsdesdeasednortality?’* The

researchers did not compare their health outcomes with those of women eating quasi

vegan diets of higher carb contérdohi s doesnodét settle the quest
vegans should eat. But it drives home the fundamental point thatyslsed diets are

better for overall health. Intriguingly, Dr. David Jenkins and colleagues have described
aveganlow-carb diet (26% ot al or i es) whiAdkitnlse®y dwemtfuedmng
intakes of soy, nuts, oils, and gluten, which has favorable impacts on body weight and

risk factors?”® This strategy may merit further evaluation. Analogously, Dr. Barry

Sears has published The Soy ZoreeZone approach for vegans. Unfortunately, these

options would probably have little appeal to most peafilacted to the Atkins

approach, who are intent on catering to their psychological addiction to fatty animal

products.

Al t hough | ¢ an éprotein diefl atreast onel based dn engntal products
- as a continuing lifestyle, | think we owedabt of gratitude to the advocates of these
diets for stressing the importance of the glycemic index concept and of thegast
insulin surge. Although Pritikin always emphasized the desirability of whole foods, |
cané6t recall t h &ad tolsay abeut wholehbaabdeadeonbakedh i n g
potatoes (sans the gr etalsee)t.er m hi gl yoeanmil oy ii rsd
even been invented when he did his most important work. Now, however, we have a
standoff in which the Ornishites streshe dangers of dietary fat, whereas the Zonies
blame highglycemicindex carbs for all our health ills. Perhaps the proper resolution is
(as it often is in acrimonious disputes between men of good wil):e ypaddhrright If

we manage to avoibothfat andhigh-glycemicindex carbohydrateislike the

macrobiotic vegans have long advocatedr health and our waistlines should be all

the better for it.

Several years ago | had occasion to recommend-#abvegan diet to an acquaintance
who had somedalth concerns. A few months later, he called me back, with the rueful
news that his cholesterol had gamesince following my advice! | began to question

him about his diet. Did he eat a |l ot of pa:
eat aot of beans? No, not fond of beans. How about rice? No, never was a rice person.

By now | was starting to catch on. I 61 1 b et
bread. And | bet that you | i kethoseaked potat
Clearly, his insulin was going sKyigh after every meal. The moral of this story is: if

youobdr e-amlpbtr aades vegan, dondét expect heal th
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IV. Avoiding Hypertension, Strokei and Dementia?

Hypertension (high blood pressure)associated with increased risk for heart attack,

and if your heart muscle has been damaged by previous heart attacks, it increases risk
for heart failure by increasing the work load on the heart. But hypertension has an even
more dramatic impact on kidor strokei both ischemic (blood clehduced) and
hemorrhagic stroke. And there is recent evidence that high blood pressureliie mid
increases your risk for Al zheimeros disease
experience a more rapiecine in cognitive function with age, even when they do not
progress to dementfa® And one recent clinical study suggests that pharmacological
control of hypertension in the elderly may reduce their risk for developing

Al z h e i¥’hf& B8dkseping your blood pressure loermal throughout life may be

the best strategy for insuring that your intellect remalvap during your retirement

years.

Studies comparing the blood pressures of vegetarians and omriiares when the

two groups are matched for body sizesually observe lower blood pressure in the
vegetarian$’® The recent celebrated DASH study confiththat diets relatively low in
saturated fat and high in potasshiich fruits and vegetables tend to reduce blood
pressuré most substantially in hypertensiv&8. Since vegetarian diets are often high

in fruits and egetables, and relatively low in saturated fat, these factors may explain at
least part of the impact of vegetarian diets.

When Dr. Frank Sacks and colleagues assessed the blood pressures of the Boston

macrobiotic vegans that | mentioned previously, therage values he observed were

astoundingly low”®* Among those under the age of 30, the average blood pressure was

106/60i anoutstandingly protective value. Among the older people, average blood
pressure wasnbébt much worse: about 112/67. (
was made when Dr. Sacks stratified that group into those that stringently avoided

animal products (lesthan 5% of calories from animal products) and those that were

slightly more liberal in this regard: blood pressure was consistently lower in the strict

vegans.

Obesity and insulin resistantdypically associated with high blood insulin levelsre

risk factors for hypertension; insulin promotes salt retention by the kidneys and boosts

the activity of the sympathetic nervous sys!
resistanto), effects wWhHfANmtwuerd probrdil ye fibhlin
these effects of insulin to compensate for #e that insulin also vasodilates arteries

feeding muscle to promote efficient glucose stoiiagat this vasodilatory responge

impaired in insulin resistan¢&® thus, insulin resistance and the associated increase in
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insulin secretion appear to collaborate in raising blaogéps sur e. As | 6ve not e
macrobiotic diets tend to be low in glycemic index (wheat flour is banned), and

macrobiotics are usually quite lean and insulin sensitive; their daily insulin secretion is

thus probably quite low. These factors doubtless @lale in the exceptionally low

blood pressures of young macrobiotics. It should be noted that macrobiotit alets

those of vegetarians in generadre not notably low in salt, and about half of the

vegans in the Sacks study indicated that thegddlteir meals at the table.

The vascular risk associated with a given blood pressure tends to increase with
increasing blood pressutieroughout the normal range(In this respect, it is similar to

the impact of LDL cholesterol on coronary risk.) Thtss likely that the exceptionally

low (but physiologically adequate) blood pressures of macrobiotics are associated with
greater vascular protection than would be-&ated normal value of 120/70.

Most lowfat wholefood vegan diets are relatively riglhpotassiuni particularly if

they are high in fruit, vegetables, tubers, and beans. Studies have repeatedly
demonstrated that, in people eating their usual salty diets, a substantial increase in
potassium intake causes a reduction in blood preé§ute.part, this reflects the fact

that potassium acts on the kidney to increase its capacity to rid the body’dt 8it.
Additionally, the modest increase in blood potassium levels typically seen when
potassium intakes increase can have a direct favorable impact on the endothelial lining
of the blood vessels, boosting its capacity to generate the protective vasoditator nit
oxide 2% 2% Whether or not this leads to a reduction in blood pressure, iely li&

reduce your risk for heart attack or stroke; nitric oxide helps to ward off atherosclerosis
andbloodclot§i t i s virtually natureds antidote to
considerations may rationalize the epidemiological finding that, indepeaftiany

impact it might have on blood pressure, a high potassium diet greatly decreases your
risk for stroke??+29

Another dietaryfactor which has emerged in recent studies as beneficial for blood
pressure control is protein. In epidemiological studies, people who have relatively high
protein intakes tend to have lower blood pressure and to be at lower risk for an increase
in bloodpressuré® 3% In some studies conducted in the U.S., plant protein appears to
be more protective in this regatth: 3 It is not clear whether this reflects some
inherent property of plant protein (for example, a decreased propensity to promote
insulin secretion?), or perhaps simply reflects the fatdrets rich in animal protein
tend to also be high in saturated fat, which boosts insulin levels by compromising
insulin sensitivity. Why protein should have a favorable influence on blood pressure is
not yet well understood, but it should be noted thatamino acid arginine and the
sulfur-containing amino acids can be metabolized to yield two horrikadactors
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which promote vasodilation: nitric oxide and hydrogen sulfide. Regular ingestion of
beans, soy products, and nuts may therefore aid blosdyseecontrol in vegans;
indeed, each of these foods has been linked to decreased risk for hyperf&i&ion.

SaltT The Fundamental Cause of Essential Hypertension

Dietary salt appears to be the most profound determinant of risk for hypertension.
Terrestrialanimals have evolved in an environment in which sodium was scarce and
potassium was plentiful; our kidneys therefore became adept at holding on to sodium
and excreting potassium. Since humans rather recently learned how to mine salt and
use it as a seasoig i and even more recently developed the art of stripping our food of
potassium by refining grains and lacing our meals with refined sugars aincails

kidneys must now accomplish the reverse feat, retaining potassium while getting rid of
sodium. Thephysiological shifts which this has entailed evidently have not had an
entirely benign impact on our health.

Medi c al anthropol ogi st s, examining tribal g
modern civilization, have repeatedly observed that esséypalrtension (the most

common type of high blood pressure, not attributable to kidney damage or hermone
producing tumors) is literally aB%*nt in soc¢
The agerelated rise in blood pressure seen in most Americans en t hose who dor
become hypertensivieis also absenh these populations. But as soon as these cultures

acquire salt, hypertension and the-aglated rise in blood pressure have followed in its

wake.

Skeptics have suggested that some other chdngeseased body fat, more

psychological stress, or redukcdietary potassiurn may have been the real cause of the
onset of hypertension in these groups. This view has been put to rest by a classic study
in chimpanzees conducted by Dr. Derek Denton and colleddLi@bese researchers
worked with a captive chimpanzee colony in West Africa, dividing it into two well
matched groups. All the chimps continued to get the potassalmnsaltfree fruit and
vegetable diet they we use to, but they also received a special liquid formula. For half
of the chimps, this formula was laced with salt. For 20 months, the scientists gradually
raised the salt content of the formula, making sure that total salt intakes remained within
theusual human dietetic range. Sure enough, average blood pressures progressively
rose in the chimps receiving salted formula; the pressure increases were dramatic in
some chimps and small or nonexistent in otlieraich as one would expect in humans.

In contrast, blood pressures remained stable in the chimps not receiving salt. After 20
months, the salt was removed from all formulas, and the elevated chimp blood pressures
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gradually fell back down to the normal range. Since chimps are almost genetically
identical to humans, this study constitutes very strong evidence that the introduction of
salt was a major factor in the onset of hypertension in acculturated Third World
societies. Of course, other factors such as onset of obesity and insulin resistance, a
more sedentary lifestyle, and depletion of dietary potassium are likely have played an
ancillary role in this regard.

Ecologic epidemiological studiésthose in which lifestyle factors in various
populations are correlated with disease risks in thoselgpnsi suggest that salt is

an important risk factor for stroke and cardiac hypertrophy, to some dadeendent

of its impact on blood pressut¥. (Except when it is an adaptive response to healthful
exercise, cardiac hypertrophyan increase in the mass of the left ventricle of the heart
T is associated with increased risk fongestive heart failure and for potentially lethal

di sorders of the heartodos electrical rhythm.)

raise your blood pressure, it may still be raising your risk for stroke and heart failure.
Salted diets, for reass that are still obscure, also tend to increase loss of calcium in the
urinei which in the long term can be expected to have a negative impact on bone
density, while increasing risk for painful kidney stof€8** Such diets also seem to
increase the intensity of asthma, at least in mafés’ And the societies that have the
highest salt intakes are also those with the highest incidence of gastric pathology
gastric ulcer and gastric cancét.*!® Scientists are currently attempting to determine
whether salt has an impact on the virulence or pathogenic impact of Helicobacter
pylori,** the microorganism that seems to be the chief mediator of gastric disease.

Clearly, the common notion that dietary salt is something you need to be concerned
about only if you have hypertension, is simply mistaken.

Why does salt have such a plethofadverse effects? Salt seems to be most toxic to

those peoples whose kidneys have a diminished capacity to excrete it. The resulting

increase in vascular fluid volume triggers compensatory hormonal mechanisms which

boost t he ki dn deséltsanddhaerpby correctyhe flum retendidmut e

these hormones apparently have some adverse health impacts. In particular, salted diets

evoke the production of certain hormonal compounds structurally related to the heart

drug digitalis in susceptiblindividuals®****> One of thesé marinobufageniri is also

found in the skin of toxic toads! These

kidney tubules, thereby aiding sodium excretion. But unfortlyatearinobufagenin

can also inhibit the sodium pumps in the smooth muscle cells of our arftenesffect

which tends to increase blood presstifeAnd these sodium pumps are found on other

cells throughout the bodyincluding the vascular endothelial cells that play a major

role in determining whether we develop hypertension, heart attack, or stroke. | suspect
57
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that a hormonenediated disruption of elothelial functioi®’ is at the root of the
vascular risk associated with salted diets, and that the endothelium of the small
resistance arteries of the cerebral vasculature may be particularly susceptible to this
adverse hormonal influend&® **® And marinobufagenin may also be a mediator of the
increased risk for cardiac hypertrophy associated with salty &fies*

Lessons from Kitava

About a decade ago, Swedish medical scientist Dr. Staffan Lirglabd colleagues

did a survey of the population of the island of Kitéava Melanesian culture off the

coast of Papua New Guinédo test an interesting hypothedé.*** The Kitavans are

one of the few cultures remaining that still does not add salt to food. They cook some
of their meals in sea water, so they do get some salt in their aleetut 2.5 grams of

salt daily (corresponding to 1 gram of sodium), aboutequeeter as much as most
Americans get. And their diets are extremely rich in potassium, owing to the fact that
they get the majority of their calories from potassitoh tropical tubers (yams, sweet
potatoes); | estimate that they get about 8 grams ofgiota dailyi about triple the
average American intake. In other words, their intake of salt and potassium is very
similar to that of our paleolithic forbears. The Kitavans remain very lean and insulin
sensitive throughout lifé*i their diet is neawvegan (they get a small amount of fish)
andtheir chief foods are low in glycemic index and caloric density. Yet they have a
fairly ample intake of saturated fat from coconuts, and as a result their cholesterol levels
are not all that low about 180 in the men and 220 in the women. (Presuntably,
Kitavans maintain good insulin sensitivity, in part, because the saturated fat in coconut
milk is of medium chain length and, unlike the longhrin saturated fats found in fatty
animal products, does not impair insulin sensiti#fy. And almost all of the adults

smoke obacca this is virtually the only Western habit they have adopted, a stunning
tribute to the addictive powers of nicotine!

Dr. Lindeberg was able to confirm that, like other-§ade cultures that have been
examined, the Kitavans were free of essetiyplertension. But he wanted to take this

a step further and see whether this translated into a low risk for stroke. So he conducted
physical exams on dozens of elderly Kitavans, and also sought to determine whether
any members of the tribe had ever seeheard of symptoms suggestive of a stroke in
other members of the tribe. He also looked into risk for coronary heart disease and
heart attack by doing EKG studies and asking appropriate questions.

His conclusions were stunning: he was unable to un@weevidence that anyone in
the tribe had ever suffered a stroke, heart attack, or angina. The closest that he could
come in this regard was a report that eo@man had suddenly fallen dead on the
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beach for no apparent reasoduring the late nineteéimcentury! Yet, with 2500
residents, a fair proportion of whom were elderly (a few in their nineties), this absence
of vascular disease could not be attributed to a lack of elderly Kitavans. (More
generally, the common idea that Third World societigb welatively short average life
expectancies lack elderly citizens, is biinbnce a person in these societies reaches the
age of forty, he may havebetterchance to achieve an advanced old age thar a 40
yearold American does, owing to low risk for tdegenerative diseases that typically

kill us; the low life expectancy in these societies typically reflects high infection
mediated mortality in infancy and childhood.)

The apparent absence of stroke is quite a stunning finding, because stroke is lgasonab

common in many lean Third Word cultures in which heart attack is very rare (cultures

which salt their food, of course). On its face, the absence of coronary disease in Kitava

is less striking, because this disease has been rare in many Third Wantdssulttut

this should be viewed in the context of the fact that cholesterol levels in Kitava are not

l ow and most adults are tobacco addicts! Li
unsalted, higipotassium diet, in conjunction with excellent inswdensitivity, has an

extraordinarily protective impact on vascular health.

But Lindeberg noted something eveoreremarkable. He was unable to find any

evidence, either from direct physical examination or reportamabneon Kitava had

ever sufferedrom senile dementia! Senile dementia was a concept absolutely foreign

to the Kitavans. Lindeberg found a couple of mentally retarded young Kitavans, but

onset of dementia with age was unheard of. Consider the fact tHalofuth senile
dementiaisniosubtlei i f a person coul dndét recognize hi s
long before virtually everyone on the island knew about it.

But Lindeberg may not have been the first to note this phenomenon. Dr. Hugh Trowell,

an expert on the diseases of Afficacounts the experiences of a British psychiatrist

practicing in Nairobi in the 19308> At this time, the use of salt amoagerage black

Kenyans was still rare, and stroke was very rarely seen. This psychiatrist noted that the
psychiatric ward where he practiced displayed the full range of mental disorders
common in Western societywi t h t he excepti omsatndtably fAsenil e
absentee. 0

Could senile dementiai nc |l udi ng Al Z Ihecadiseagse Ofcivilidation e a s e
made possible by salted diets?!

This possibility is not altogether féetched. A growing number of scienti$tsnyself
included- have independely postulated that a healthy cerebral vasculature may
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somehow minimize risk for Al z¢akedvasuladbs di sea:
dementia that results from stroké&*** Many risk factors for stroke and vascular

disease are likewise risk factors for Alzheim 0 s . The recent strikincg
therapy with statin drugs may greatly diminish risk for this diséasé*its this

hypothesis, as it is known that statins have a protective impact on the vascula

endothelium and can reduce stroke ff8k** Perhaps maintaining effective brain

bl ood flow somehow dampens the process that
some diffusible product of the healthy cerebrovascular eetiothi such as nitric

oxideT functions to prevent the sgberpetuating inflammatory process involved in

Al zheimerds from gaining a foot%1 d, as sug:

Whatever the answer to this riddle may be, it is not unreasonable to posit the following:
if you keep your cerebral vasculature so hdthy that it is virtually immune from
stroke, you may also greatly di minish, i f N

Recent discoveries suggest that salty diets
promoting oxidative stress in the braiBxcessive oxidative stress produced by brain
scavenger cells known as fAmicrogliao is beldi
death and dysfunction t ha*"*%hcartaiasat eri zes Al :
sensitive strains of rats (prone to develop hypertension on salty diets), a salty diet lead

to an increase in brain sodium content that in turn leads to increased brain activity of the

hormone angiotensit. ***3>® This increase in cerebral angiotenfiactivity results in

the development of hypertension in these irdist this hormone can also act on

microglia to ost their production of oxidant stre$8.3>°> More specifically,

angiotensin Il does not activate microglia directly, but rather potentiates their response

to other activating signals. Thus, it would be reasonable to postulate that salty diets

could make some sensitive individuals prone to Alzheites by exerting a #fAp
effect on microglia, increasing their propensity to produce oxidants. In this regard, it is

intriguing that hypertension in onebds middl
Al z h e i**hrenvedssly, treatment with artypertensive drugs that antagonize
angiotensinlact i vity has been | inked to a marked o

a slowing of its progressioli”>®® While the protection seemingly afforded by these

drugs might be attributed to favorable effeoh vascular function, some researchers

suspect that inhibition of angiotensin Il activity in the brain also contributes in this

regard®™>®31 in part because drugs which can penetrate the Hicaid barrier seem to

be more effective for dementia preventfdh3*® It should be noted, however, that it is

not yet known whether salty diets can increase angioténaativity and microglial
activation in those specific regions of the
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occursi much further research will be ngéiged to determine whether salty diets can
promote the oxidative stress that kills and

Emerging evidence also suggests that dietary fat influences the activity of brain glial
cells. In particular, in part by incrsiag production of the prmflammatory mediator
ceramide (which also plays a role in vascular disease), saturated fats can promote
activation of both astrocytes and microgfta>®® This may help to rationalize recent
epi demi ol ogical studies which concliude that
in which unsaturated fats are markedly predominant over saturatéddatssociated

with a lower risk for dementia and agelated cognitive declin€3"* Moreover,

various flavonoids found in certain fruiteegetables and green tea have the potential to
lessen microglial activatiofl? So a predominantly plafitased diet, rich in fruits and
vegetables, and low in saturated fat, may provide smatection from the ageelated
onset of dementia.

Prevention of Al zheimerdés is an extremely i.1
horrible disordei possi bly more horrible for the victi
himselfi increases progres&ly with increasing age, until its prevalence in people

over 85 is said to be about 50%. What would be the point of taking elaborate

precautions to protect yourself from killer diseases like heart attack, diabetes, and

cancer, ifyourrewardistospegdo ur A Gol den Yearso in a state
your children cope with heartache and ruinous expenses?

Current evidence suggests that the most fundamental key to keeping your cerebral

vessels healthy into old age is a lsalt diet. Other factors wtth minimize stroke risk

include a high potassium intake, good insulin sensitivity, regular aerobic exercise,

keeping blood pressure low (through dietary and/or pharmaceutical measures), and

statin therapy (despite the fact that LDL cholesterol is not @oitant stroke risk

factor). The diet and exercise strategies which | recommend should help to accomplish

many of these aims. Even if the alleged connection between vascular health and

Al zhei mer 6s wultimately provecouldespediftoma r ed he
following these guidelines is a greatly diminished risk of stiokeitself, no mean

blessing!

A cautionary note: dondét ass ursatingt hat t hese 1
Al zhei mer s once it is already firmly establ
builds up a head of steam, may be-pelfpetuating and very hard to slow or stop. If

simple dietary measures could halt bAl zhei mei
now. So dondét wait wuntil the horse is alre:
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gui dance on practical strategies for av
function into old age, see Appendix C.

Dangers of Salt Restriction?

By now you have probably figured out that no piece of dietary advice, no matter how
seemingly benign and laudatory, goes unchallenged in the modern media. And so it
goes with the advice to restrict salt.

To help the kidney retain sodium on a lsadium dietthe body manufactures

increased amounts of the hormones renin and angioteri$in(Curiously, a higksalt

diet boosts @mgiotensin Il activity within the brain, whereas a lsalt diet increases
angiotensin Il production in the systemic circulation.) Potentially, this can have adverse
consequences; angiotensin Il in excess can promote constriction of blood velsasls
raising blood pressuiieand can also promote the process of atherosclerosis, as it is a
growth factor for vascular smooth muscle. (The vasoconstrictive activity of angiotensin
Il presumably reflects the fact that it evolved to help animals survive heagesriis
sodiumretaining activity is also useful in this regard, as this helps to maintain vascular
volume.) The rise in angiotensin Il production during salt restriction is triggered by a
concurrent rise in the hormone renin; several studies have deddhbat people with
relatively high renin levels are at increased risk for heart atfack®

This increased production of angiotensin Il evoked by-sodium diets may be largely

responsible for an odd phenomenonwmo as fdAsalt resistanceo:

achieve at least a modest reduction in blood pressure when dietary salt is reduced, in
some people blood pressure doesnot fall/l
characterized,asshdsaht tbosset whdb respon
reduction are call s al tresistamtrpsopld ténd te o .
experience abovaverage increases in angiotensin Il when put ondodium diets’®

377 We thus have a bit of a paradox: although salted diets seem sirtEequa notfior
development of essential hypertension, many people with elevated blood pressure fail to
achieve a reduction ithis pressure when they cut back on dietary salt. Evidently, the
hypertension genie is not always easy to put back in the bottle! It seems that years of
exposure to a heavily salted diet can haveastng effects on the structure and

function of thevascular system that are not readily reversible.

An illustration of this principle is provided by a study in infatffs Dutch pediatricians
conducted a ahical study in which half of a group of newborn infants were given a
low-soldium diet for their first six months of life, whereas the other half received the
amount of salt ordinarily given to Dutec
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pressuresvere lower in the lowsalt group after the six months were up. The real

surprise came 15 years later, when the insightful investigators had the idea of measuring

blood pressure again in the now teenage participants in that study: they found that the

blood pressures of the teens who had been in thesédingroup werstill significantly

| ower than those who hadn 0thisdespitethe facbtdat um r e st
both groups presumably had been eating the same salty diet after 6 months of age

Evidently, salt restriction at an early age has Hasjing effects on blood pressure

regulation. Conversely, it is clear that many years of a-sadihdiet has effects that

cannot be immediately reversed by cutting way back on dietary salt.

Studiesof severe and sudden salt restriction in-adiicted Western populations have

noted another potential adverse effect: an impairment of insulin sensifRAit§there

is disagreement as to whether more moderate salt restriction is harmful in this’t&gard.
¥'This effect is most dramatic wheine.peopl eds
only about half of the salt intake of Kitavans. (As you will recall, the Kitavans have

excellent insulin sensitivity on a salt intake low enough to prevent hypiemesusd

stroke.) There is some indication that the magnitude of this effect tends to wane with

time 2 Furthermore, when more realistic levels of salt restriction are tegted

example, cutting current salt consumption in filie effect is modest and in some

studies norexistent. The physiological basis of this effecstill unknown. (I have a

suspicion that a reduction in the level of the hormone bradykinin may play a role; this

hormone promotes insulin sensitivity, and there is a recent report that its blood levels

decline during salt restrictioli°> Alternatively or additionally, increased activity of the

sympathetic nervoug/stemit he Afi ght or flighto neur al ac
hemorrhagé may be responsible for this effeft3%

If salt restriction can impair insulin sensitivity and raise angiotensin Il production, why
are lowsalt societies like Kitava almost universally characterized by good insulin
sensitivity anda near absence of vascular disease? Conceivably, the extreme leanness
of these groups acts as a compensatory fadtus clearly plays a role in their good

insulin sensitivity. Furthermore, it is now known that the nitric oxide produced by
healthy vasular endothelium acts to blunt the actions of angiotensiif tionceivably,

the leanness and excellent inaudensitivity of lowsalt cultures aids this production of

nitric oxide and thus renders them resistant to the potentially adverse impact of elevated
angiotensin Il levels. The high potassium intakes of mostsiaiivcultures may also

provide some proteicn in this regard.

In any case, the fact that some the physiological effects evoked by salt restriction can
potentially have aadversampact on vascular health, has led some medical scientists
to question the wisdom of recommending salt restrictiom¥eryone’’® 3% This point
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of view has been further encouraged by the fact that epidemiological studies attempting
to correlate the habitual salt intakes of Americaith their subsequent risk for heart

attack have had conflicting outcomes. Such studies are hampered by the fact that it is
very difficult to get an accurate assessment
analyzing a single sample of urine or a stood diary. Furthermore, unless a person is
aggressively avoiding salt, it is almost impossible for a modern American to achieve a
salt consumption as low as that of Kitavarso the findings of such studies may not be
very germane to assessing the bieseff a lifelong diet that is truly low in salt. It

should be noted that one studynuch ballyhooed in the popular press for its

conclusion that people eating diets relatively low in salt wenecatasedisk for heart
attack®*i has been thoroughly discredited, as the technique for assessimgais

was clearly very flawed® 3% A more recent and more credible study has concluded
that lower-salt diets are associated witbcreaseanortality from heart attack and

stroke in overweight subjects, but not in lean subjE&t¥et another recent study

found that overall mortality and cardiovascular mortality were somewhat greater in
people eating saltier diet¥’ (Ironically, the popular media presented this latter study as
evidence that lovgeodium dietsncreaserisk for mortality, since the data indicated that

low daily sodium imakes correlated witincreasedmortality. However, this finding
reflected the fact that people who are sickly and inactive tend to consume fewer
calories, and thus less sodium; when the data were analyzed on a-pedatorie

basis, saltier diets wefeund to confegreaterrisk. This is a good example of how
sensationali st media often misrepresent sci ¢

A Role for ACE Inhibitors T Drugs and Peptide Nutraceuticals

| will readily admit that, whereas lifelorgglt restriction in lean Third World

populations with minimal atherosclerosis appears to be remarkably protective, it is not
necessarily the case that institution of salt restriction in midgésl sakaddicted,

overweight, atherosclerotic Americans vii# equivalently beneficial. Nonetheless, |

believe that, under the right circumstances, moderate salt restriction is highly
recommendable. For one thing, the impairment of insulin function associated with
moderate salt restriction is at most modest@if norexistent), and certainly can

readily be compensated by other lifestyle measure that promote good insulin sensitivity

T such as those discussed above. Secondly, there are drugs as well as nutrients that can
directly antagonize the adverse effedtamgiotensin Il on the vascular system. In

particular, secalled ACE inhibitor drugs, commonly used to treat hypertension, inhibit

the production of angiotensin ll. (AOEE he acr onym -fconvertiita ngi ot ens i
e n z yimsadprotease enzyme that gesites angiotensin Il by cleaving a short

precursor protein.) Dr. Graham McGregor, a forthright and compelling advocate of
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moderate salt restriction for control and prevention of hypertension, has demonstrated
that, in secalled saklresistant patients vase blood pressure fails to decline during salt
restriction, concurrent treatment with an ACE inhibitor enables salt restriction to
achieve its intended favorable effect on blood pressure. This therapeutic combination
salt restriction plus ACE inhibitdr produces substantial reductions in the blood
pressure of most hypertensive patients, regardless of their salt sensitivity 5tafis.
related interest is the fact that ACE inhibitor therapyli®en shown to prevent the
negative effect of severe salt restriction on insulin sensitivity (possibly because these
drugs boost bradykinin level3}’

ACE inhibitors are generally well tolerated, and, rather like statins, have a versatile
protective impact on vascular health. If you have high blood pressure, | suggest th
you discuss with your physician the advisability of using an ACE inhibitor in
conjunction with salt restriction. However, ACE inhibitors cannot be used by a small
percentage of people, in whom they induce a chronic cough; a new type of drug that
inhibits the angiotensin receptor may be more appropriate for them. Furthermore, for
the majority of people who are normotensive and who would like to enjoy the health
benefits of salt restriction, it is not feasible to use a prescription drug. Fortunatedy, the
is a natural alternativiethe omege fats found in fish oil somehow act as antagonists
to angiotensin Il activif?®*°>i which is one reason why they often help to lower
elevated blood pressure. In analogy to the synergism of ACE inhibitossatnd
restriction in control of hypertension, there is limited clinical evidence that the
combination of supplemental fish oil and salt restriction can have a more substantial
favorable impact on blood pressure than either measure ‘@fotend it may be

germane to note that the Kitavans obtain fish or8sgrom their moderate

consumption of fisfi the only significant animal product in their diet.) Thus,
especially if you have hypertension or4erdsting coronary disease, it may be wise to
supplement with fish oil when you institute salt restriction. As little as 3 grams of fish
omega3 per day appear to be beneficial in this regard.

Yet another intriguig possibility looms on the horizon. Over a decade ago, scientists
discovered that when they partially hydrolyzed certain food proteins with special
enzymes, some of the resulting short proteins (peptides) were potent inhibitors of ACE;
furthermore, theyound that some of these AG@ahibitory peptides were immune to
destruction by digestive enzymes, and thus could be absorbed intact after oral
administratior’™*?° Scientists, particularly in Japan, have been working to develop
food-derived partially hydrlyzed proteins as ACGihhibitory nutraceuticals, and their
efforts are now reaching fruition with a product manufactured from boratsort of
catfood-grade tuna that the Japanese traditionally use as the condiment
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ikat sudtd€hnooral daily doses as |low as 1.5
peptideo product has been shown to act eff e
elevated blood pressuirdby an average of 10 points systolic, 6 points diastn a

recent controlled study recruiting patients who were mildly hypertefi€ivehis

product emerges as very safe in toxicology tests, and so far has not been linked to

chronic cough when used clinically; in part, its safety reflects the fact that, like other

food proteins, it is simply metabolized to the amino acids your body requires

currently being sold as a nutraceutical in Japan, and is now becoming available to

nutritional distributors in the U.S. Efforts to produce products with comparable efficacy

from plant protein$ such as soy, buckwheat, and wheat gesamre in pogress. It can

be anticipated that the use of such products in conjunction with moderate dietary salt

restriction will have a very favorable effect on elevated blood pressure in almost every
hypertensive.

However, one reason why the advent of naturatHoeptide ACE inhibitors is so

exciting, iIis that there is growing evidence
pressure, ACE inhibitor therapy is likely to slow the progression of atherosclerosis, and

reduce risk for heart attack and str8k&'?®> This benefit is at leagtartially attributable

to the fact that, as mentioned above, ACE inhibitors boost the level of bradykinin, a

hormonelike compound that has a favorable effect on arterial health as well as insulin

sensitivity. This latter effect may rationalize receritleuce that ACEnhibitor

therapy seems to decrease risk for type Il dialfét&%. The availability of

nutraceutical ACE inhibitors will mean that all of us will have access to this protection,

whether or not we are hypentgve or can afford expensive prescription drugs.

Arguably, the statins and the ACE inhibitor:
cardiovascular medicine; these usualigll-tolerated drugs have demonstrated

considerable efficacy for prevention of heart dtand stroke, and there is evidence

that, when used in combination, they have complementary efficacy in this f&&fd.

For example, a study using cholestefiell hamsters examined the ability of a statin and

an ACE inhibitor, alone or in combination, to prevent early arterial damagey; éitige

alone reduced the damage by about a third, while the combination reduced it by two

thirds (and note that the ACE inhibitor was protective even though the hamsters had

normal blood pressuréj?

Additional Nutraceutical Strategies

In addition to nutraceutical ACE inhibitors and fish oil, there are several other
supplemental nutrients that have potential for aiding blood pressure control. These
include the amino amwiinds 0a rtgaiunriinnee, atnhde cfioneentzayvm
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cocoa flavanol&3™**® The latter are of particular interest. The Kuna Indians of Panama
are known to be free of hypertension as long as they follow their tradition@lwreth

is as saly as American diets! They also appear to be at very low risk for stfoke.

What distinguishes the Kuna is their heavy daily intake of flaveinblraw cocod™

The ability of cocoa flavanols to reduce elevated blood pressure has been demonstrated
in recent studies, and appears to reflect the fact that thesedlaxzan act directly on

the arterial lining to provoke increased production of the vasodilator nitric &Xide.
Spirulina and its key phytonutrient PhyCB may also have potential for blood pressure
control, inasmuch as excessive activity of NADPH oxidase, both in the vasculature and
the brain, appears to play a key role in thaigtohn and maintenance of

hypertensiort®* (You will recall that PhyCB can inhibit NADPH oxidase.) Moreover,
NADPH oxidase is an important mediator of some of the adverse effects of angiotensin
Il 7 so spirulina might function as a partial angiotensin antagonist. In a recent open
clinical studywhich enrolled healthy volunteers, ingestion of 4.5 grams of spirulina

daily for 12 weeks was associated with average reductions of 10 points in systolic
pressure and 7 points in diastolic pressuaevery large effect given that most of the
participantsvere not considered hypertensf@.

(Since we have touched on dementia in this chapter, it is also appropriate to note that

NADPH oxidase in the brain is believed to be the major source of the oxidative stress
thatkilsanddisalds br ai n neur ons “M*Iingeéted RrIyCBmer 6s di s €
likely has access to the brain, as suggested by rodent studies in which spirulina feeding

has prevented chemicafigduced brain damadé®**So it 6s reasonabl e to
that spirulina may have poteng | for preventing Al zhei mer s
common neurodegenerative conditions linked to cerebral oxidative stress, such as
Parkinsonos ®i*3ease and ALS.

The possible utility of nutraceuticals for managing hyperterisiand for reducing
stroke risk independent of blood pressiuis an area that deserves far more clinical
investigation, particularly since it is not feasible to put half the adult population
expensive prescription drugs.

Restricting Chloride?

Sodiumgets a lot of bad press as a contributory factor in hypertension. But in fact,
sodiumchlorideis the toxin that makes hypertension possibégher forms of sodium,

like sodium bicarbonater sodium citrate, appear to be harm(&3si is the

combinationof sodium and chloride that is harrhfusodium without the chloridé or

chloride without the sodiumd o e s n6t adversely affect bl ood
to avoid hypertension and other complications of a salted diet, we need to restrict
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sodiumor chloridei but not necessarily botBeveral researchers have found that,

when people are put on a lesalt diet, concurrent administration of sodium citrate can
prevent the induced rise in angiotensin Il levels. The sodium citrate also prevents an
increase in the activity of the sympathetgrvous system that could be potentially
harmful to heart patients. Yet, unlike sodium chloride, sodium citrate does not raise
blood pressure or increase loss of calcium in the drfh&’ So far, no one has looked

at the impact of sodium citrate on the insulin resistance evoked by salt restriction; such
research seems advisable. These consideratiggesiuthat the adverse hormonal
responses to salt restriction represent the
chloride. At present, there is no clear evidence that relying on the modest amounts of
chloride occurring naturally in wholl®od dies has any adverse hormonal
consequences. Thus, by adding #ioxic organic sources of sodium to a lsait dieti

while keeping chloride consumption lovit is conceivable that salt restriction would

have a more unequivocally positive impact on hearttheBeople often thoughtlessly
equate sodium with sdltin fact, the most protective strategy might be to restrict
chloride, rather than sodium.

However, it is clear that more clinical research is needed on this issue before definitive
conclusions canébdrawn or recommendations made; one disquieting note is that serum
potassium levels are reported to decline when people osdtivdiets are given sodium

citrate®® Another study reports that dietary sodium citrate, like sodium chloride,

increases the potency of certain hormones forerigg rises in blood pressuireeven

though it didnét increase blood*pheessure in
fact that sodium citrate suppdhasaent ati on do¢
favorable impact on angiotensin Il and activity of the sympathetic nervous system,
doesndét necessarily mean that it couldnét i

respects
Salt Restrictioni Key to Cerebrovascular Health

Even if we assumthati as suggested in a recent major stidiythe impact of
moderately | ow salt intakes on hearst attack
somewhat miss the point? We have already discussed how hearts attacks can be almost
totally prevented even if you have prexisting heart diseageand rigorous salt
restriction is not necessary to achieve this protection. The main point of gaitiozst
should be to prevertrokeand optimize youcerebrovasculahealth. A salted diet
appears to be a virtuaine qua notior essential hypertension anés suggested by
studies in Kitava and East Afri¢astroke as well; its impact on cerebrahhhb is thus
parallel to that of LDL cholesterol on heart health. The real question that remains is,
how low do you have to get your salt intake to achieve substantial protection in this
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regardi and how early in life do you need to start? Current eceauggests that, if

you are overweight, moderate restriction provides substantial proté&tishereas

more substantial restriction (closer to tladt sntake of Kitavans) may be required in

lean people. While optimal protection may require consuming aé&indiet from

infancy, it seems most likely that an adequate degree of salt restriction intiated later in
life will provide at least some benefd most people, and thus is recommendable. The
prospect of achieving virtually total protection from stroke and perhaps even dementia
is exciting indeed, and we shouldnodot al/l
risk to distract us from this fuadhental goal.

Many vegans are rather smug about their vascular health, presuming that their low
cholesterol levels make them invulnerable in this regard. So it is important to stress that,
with respect to strokes that result from occlusion of small carabteries, LDL

cholesterol is not clearly established as a risk factond low LDL cholesterol is

actually associated witincreasedisk for hemorrhagic strok&%*%? In quasivegan

Third World societies where heart attackasei and dietary salt intakes are commonly
highi stroke is a leading cause of dedt>® So vegans would be well advised to

insure that their diet is rich in potassium, and moderately low in salt.

Beari n mind that, even i f salt restriction
pressure, the protective impact of ksalt, highpotassium diets on stroke risk, heart
hypertrophy, bone health, and quite possibly dementia are in large measure independent
of any i mpact on bl ood pressure per se.
much effect on your current blood pressure (which is likely to be the case if your

current pressure is relatively low), remember that$al diets tend tpreventthe

typical agerelated rise in blood pressure. These fact are usually conveniently ignored

by the pundits who claim that salt restriction often has minimal impact on blood

pressure and has unknown letegm health effects. All in all, the potential health

benefits of a lowsalt, high potassium natural diet are so substantial and veirsatile
especially if such a diet is instituted at an earlyiageat | am inclined to recommend it

with minimal if any reservations. In particular, if you want to maximize ybances

for maintaining healthy brain function when you achieve an advanced agesaltow
potassiurvrich diet is the way to go!

ow t

do

The Genie Backin the Bottle A’ Way Around the fAiSalt Paradox

The fact that many peopl etiodiroefevated bdoodh i e v e

r

pressure when dietary saltisredutah at | cal | tdneurdgessal t par adoao

skeptics to question the role of salt in the genesis of hypertension, and to doubt the

wi sdom of recommendi ng uniisvtearnscael 0 snaal yt orfetsetnr i
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structural changes in small arteriea thickening of the artery walls known as medial
hypertrophyi that are induced by lorigrm hypertension, and that can maintain

excessive resistance to blood flow even after salt is renfowerdthe diet. But it is

likely that certain metabolic vicious cycles also play a role in this phenomenon. In

other words, salted diets may trigger some maladaptive patterns of metabolic activity

that become sebustaining, and work to keep blood presselevated even when salt is

withdrawn from the diet. Could there be a way to break these metabolic vicious cycles
sothatalowsal t di et could then fAcureodo essenti al

Work by Dr. Alan Goldhamer suggests that there may indeed by quiteke si@y to

put the hypertension genie back in the bottle. It has been known for many years that,

during prolonged fasting, blood pressure tends to drapd it drops most dramatically

in people who are hypertensive, often coming all the way down tootineahrange. Of

course, most people go back to their old eating habits after a fagtyand ess t heyodve
lost a lot of excess weight during the fasheir blood pressure goes right back up. But

what if people were to adopt a lesalt vegan diet whetey terminate the fastcould

the reductions in blood pressure be sustained?

Goldhamer and his colleagues have been testing precisely this stfatefgyputs his
hypertensive patients on a wataly fast for about 10 daysor however long it takes

for blood pressure to fall back intoetimormal range. Then his patients are transitioned

to a diet that is entirely consistent with that which | am recommending leevegan

diet that is low in salt, low in fat, and emphasizes leglgcemicindex whole foods

(i.e. no wheat flour products)soldhamer has summarized the results achieved with

174 hypertensive patients treated with this regimen. The most encouraging obsevation
is that the blood pressure of his patients tends to fall a bit further after they terminate
their fast and start tcaé the lowsalt vegan dieit which suggests thdt may be possible

to conserve the blood pressure reductions achieved by theQasaverage, this

regimen slashed the blood pressure of the patients from an intial value of 159/89 to a
very satisfactory 22/76, well within the s@alled normal range. In fact, only 11% of
his patients failed to achieve fAnormal 0 bl o
striking in the context of the fact that Goldhamer discontinues amhgogirtensive
medications dung the fast.

The chief problem with Goldhamerdés remar kabl
term followups on most of his patients o we dondét know for sure h
benefits are conserved in the longer term. A high proportion of his patients come from
outof-st at e, spend several weekds ati Gol dhamer ¢
making it hard for the doctor to determine how well they are doing. Nevertheless,
Goldhamer has been able to monitor the {@rgn progress of 42 of the patients in the
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study, whd i ve near Gol dhamerdéds clinic. He repor
the fasting regmen was completed, the blood pressure in these 42 patients averaged

123/771 despite the fact that these patients were using néngpértensive drugs. This

somds to me a | ot | i ke afithoughitseémsfikelythae ssent i a
this Acureo wild/ persist onl y-satgegandiet.g as t h«
Dr. Goldhamer informs me that, thanks to an agreement with a local lailbor, e is

now planning a study that will have the thorotgghing longterm follow-up required

to provide decisive proof of the value of his therapy.

|l téds i mportant to realize that most of Gol dl
and the primar intent of the fast is not to achieve weight loss. It is of course well

known that obese people who manage to lose large amounts of weight on therapeutic

fasts or other diets tend to achieve sustained reductions in elevated blood firessure

that is ot what Goldhamer is trying to do. The modest amount of fat loss his patients

achieve during about 10 days of fasting may be modestly beneficial for their blood

pressure contrdl but can hardly explain the massive reductions in systolic pressure

on aveage, a remarkable 37 points, about triple the reduction seen with most drug

therapied achieved with his regimen. The most likely explanation is that fasts of

sufficient duration can break some of the vicious cycle mechanisms that act to sustain
hypertasion in saltresitant subject®’ | suspect that the substantial reductions in

insulin secretion achieved during a f4t reductions that are sustained to some degree

by the lowfat, wholefood vegan diet the patients adopt afterwartdave a lot to do

with the dramatic i mpact of Gol dhamerdos regi
accounts for the fact that a small minority of patients fail to normalize their blood

pressuraluring the fast.

Dr. Goldhamer uses watenly fastingi a technique that, in the longer term, can induce

a substantial loss of lean mass, and can be potentially hazardous without the careful

supervision of a physiciainso his fasts are conducted on apatient basis in his

clinic. (I'f you would Iike to | earn more al
Therapy, its website iww.healthpromoting.com. However, | think that it is likely that
aproteinsparing modified fast (PSMEy*"*i a fast which is modified by

administration of higlquality protein (from flesh foods or powders), potassium salts,

vitamins, and minerals would be as effective, or nearly as effective, as the vaatkyr

fasting that Goldhamer endorses. The PSMF was developed to enable obese people to

fast safely for many months at a time, while maintaining most of their lean mass and

preseving good nutritional statusbut it is also safe and appropriate for shetéem

fasts in people who are not massively overweight, and can be conducted on an out
patient basis (though it iIs prudent to have
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therapeutic fasting) So, for people who would prefer to control their high blood

pressure naturally with a healtinotective diet rather than just relying on drugs to

provide mediocre contréla PSMF of 1014 days duration, followed by a lesalt,

low-fat, whole-food vegan diet, may perhaps be the key to success. In any case, a
modified fast of moderate length is unlikely to hurt yoand will shed a few pounds of

fat that you probably dondét really need.

| should however empd@asofzehitphtbltdhod prfasd un
more clinical documentation before we can be sure that it works; while there is no doubt

that fasts tend to lower blood pressure, the ability of$alt vegan diets to preserve

this benefit requires further verificati. Nevertheless, though this approach is still
Aunproveno, itoés not | i kelpartiaularlgityouwy ou wi | | h
doctor is willing to supervise your fast.

Practical Salt Restriction

Dr. John McDougall, who has made a career afrnéhg patients to health with lofat
plantbased diets, quickly realized that trying to feed his patientsaaltednatural

diet was a losing proposition; his patients found many unsalted foods unpalatable, and
his efforts to achieve healthful lastingpdifications of their diets would come to grief if

he was unwilling to bend on the salt issue. The approach that he has adopted is to give
his patients unsalted or velightly salted naturafood meals and then allow the

patients to add modest amouafsurface salt to taste. He estimates that his patients

fed in this way get about 1600 mg sodium dailyhich represents about 60% less

sodium than the average American ingests, a very practical and worthwhile target for
sodium restriction. The stragg of putting unsalted food on the table and allowing

diners to add as much surface salt as is required to make it palatable, may be the most
effective way to achieve practical salt restriction. Unfortunately, a very high proportion
of the average Americadiet comes from packaged foods or restaurant foods that are
heavily presalted to appeal to the most garish taste.

Another protective strategy is to employ, not salt per se, but salt mixtures that contain

both sodium chloride and potassium; the use bfe s es afl Itistoe accompl i shes
purpose of decreasing salt intake while increasing that of protective potassium. The

widespread use of such potassianriched salts over the last several decades is

believed to have contributed to substantial iayements in cardiovascular health in

Finland?"® %" A recent controlled clinical trial in Taiwan is of particular interest in this
regard™*The five kitchens s eawere ragdonszedteserver ed Vv et
either the normal diet, or one in which a potassanriched salt replaced ordinary salt

in cooking and at the table. The veterans served by the latter kitchens realized only a
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modest reduction in salt intakdikely because prsalted foods were often employid
but their potassium intake went up by about 78%. During the 31 months of-igilow
the cardiovascular mortality rate was about 40% lower in the potassipptemented
group, and the hospitalization medical expensdbkisfgroup were also notably lower
than those of the controls. This strategy can be particularly helpful for those who do
much of their own cooking from fresh ingredients at hénbeit most people get most

of their dietary salt from restaurant meals arelgackaged foods. The major impact of
potassiurrenriched salt on cardiovascular health in Finland reflects the fact that
government has mandated the use of such salt by food manufacturers.
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V. Preventing andControlling Cancer

You may have read about a hyperexpensive clinical study, sponsored by the National
Cancer Institute, which attemptefdt, to deter mi
highf i ber 0 di ets woul d foemdote@auralyitiselbbenigror col on
colon tumors (adenomas) that often give rise to cancer; the subjects chosen for this

study had previously experienced such adenomas. Half of the participants in the study

were asked to cut back on fatty meats and increase their intake&ic¢h plant foods,

whereas the other half were ask to maintain their habitual food intake. To the
considerable consternation of the -studybds al
year study werentirely negativé the dietary recommendations haalimpact on the

subsequent occurrence of colon adenoffras.

In a letter responding to the published study, Dr. Dean Ornish was scathing regarding
the fact that the studyds participants had ¢

theirdietsisat ur ated fat intake, on average, was I
fato group, and fiber inffabestweldesisncieasa
think that Ornishoés critique, although accuil
cruxofthemat t er , | b e-fat, hegktfei, b drs diheatts i lpewr se do

colon cancef low-fat vegandiets do!

The protocol of this colon cancer prevention trial had mandated that the participants

asked to cut back on fatty meats should simultangansieasetheir intakes of lower

fat poultry, fish and dairy producitsthus, their intake of animal products and animal

proteindid not decline at all. Presumably, the scientists who designed the study buy

into the popular notion that ample intakes igtdry protein e s peci al |y fAhi gh gt
animal proteiri are crucially important to good nutrition and health. (The popularity of

this viewi encouraged for many decades by propaganda sponsored by dairy and

livestock interestsis such that vegan advates are constantly questioned as to how

one could possibly get an adequate protein intake with a vegan diet.)

You probably are aware that the incidence of many of the chief types of cancers
prominent in Western society, including cancers of the breast, colon, prostate, pancreas,
ovary and uterine endometridincancers which, in conjunction with lung cancer, are
responsible for the bulk of our cancer mortalithhave been relatively rare throughout

rural Asia and Africa. These cancers are rare not only on an absolute, but also on an
ageadjusted basit in other words, at any given age, people in these societidarar

less likely to develop these cancers than we are. For many of these cancers, it is clear
that genetic factors are not primarily responsible for this rarity, since these cancers are
reasonably common in Asialimericans and Africasimericans. And thédisparity in
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risk for these cancers is large and important; we are talking aoutfoldvariations in
risk - up to tenfold or more in the case of prostate cancer. In other words, if we could
figure out why these cancers are comparatively rare in thid World and institute the
necessary corrective measures in the West, the impact on cancer mortality would be
astounding.

By the 1970s, as medical scientists became better aware of the stark international
disparities in agadjusted cancer incidence andmality, the first efforts were made to
explain this remarkable phenomenon. Suspicion first fell on dietary fat, since the
average daily dietary fat intake in various countries throughout the world was found to
correlate quite nicely with the incidenceot he fAwesterno cancers in
Seemingly consistent with this hypothesis was the fact thaniathed diets (with the
notable exception of fisfat) could markedly increase the yield of carcinogetuced
cancer in many animal studies. Wiespect to colon cancer specifically, dietary fiber
was suspected to be protective; it was thought that dietary fiber might bind to putative
carcinogens or canc@romotional agents, lessening their access to the cellular lining of
the colon.

Unfortunatdy, these neat theories soon began to fall apart. Closer examination showed

that international incidences of these cancers tended to correlate with saturated or

animalderived fat intake, but showed no correlation whatever with fats derived from

plants sarces. And yet, in animal studies, the polyunsaturated o®éas (as found

in many vegetable oils) were more effective than saturated or other types of fat in

promoting cancer induction. Furthermore;cstled caseontrol epidemiology in

Western poplationsi studies which compare the diets of people who come down with

a disease to the diets of | aeonlgdardtialy compar abl
confirmatory of a link between these cancers and dietary fat; in the case of breast

cancer, no suchrk is found, even when saturated fat is considered sep&fdtely.

Meanwhile, the fiber hypothesis ablon cancer has received little support from animal
studies, and equivocal support from epidemiological surveys. And scientists in Africa
have noted that, as crude maize meal has been progressively replaced by refined low
fiber maize meal as a dietary gkain rural African populations, the incidence of colon
cancer has remained |6 The N.C.I. study cited above, as well as a large companion
study that specifically examined the impact of supplemental whesaton colon

adenoma incidence and found no efféégppear to have delivered tbeup de grace

to the fiber theory of colon cancer prevention.

| myself was in quite a quandary on this issue, which hsarfated me since my
medical school days. Back in the 1970s, | had made some of my own correlations
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bet ween dietary fat and Awesternodo cancer i ni
dietary factors were at the root of the vast international disparitieskin But over the

course of time it became apparent that the
water.

Vegan Diets vs. Growth Factors

A few years ago, | became interested in nutritional determinants of growth factor

activities. One growth fdor in particular, IGH (insulin-like growth factotl) appears

to have an important influence not only on lean mass (it promotes the synthesis and

retention of protein in muscle, mediating the influence of growth hormone in this

regard), but on cancerdnction. It turns out that genetically altered cells that are prone

to give rise to cancércells that have sustained certain heritable mutations in their

DNA that can potentially disrupt their growth control mechanisrhave mechanisms

t hat somekowthae these cells are geneticall:
these cells to ficommit suicideo in a natur al
known that apoptosis is a crucial regulator of the cell population in most tissues; the

number of ells in a tissue is determined by the balance between cell multiplication and

apoptosis, which must proceed at roughly equal rates if the cell number in adult tissues

is to remain constant. Apoptosis plays an essential role in embryonic development (we

woul dnét have discrete fingers i f the tissue
apoptosis), and it is becomingly increasingly clear that effective apoptosis is crucial for

prevention of both cancer and autoimmune dis&84&

A number of hormonal growth factors are capable not only of promoting cell
multiplication, but also of suppressing apoptosis in various tissues. Of key importance
in this regard is IGH, which appears to suppress apoptosis in mssies. Most of the
IGF-1 in the blood is produced in the liver, which secretes it into the bloodstream;
however, other normal tissues as well as certain tumors can make enough of this
hormone to influence their own growth. Most types of multiplyints@xpress
receptors for IGH during some stage of their cell cycle, and activation of these
receptors by IGH not only promotes cell replication, but also usually makes these cells
less susceptible to apoptodi&*®® In particular, this appears to apply to many-pre
cancerous tissues, in which apoptosis provides crucial protection from cancer
induction?®? %8 The versatile activity of IG in blocking apoptosis in many tissues
thus suggeststhatl@d may be a nearl y uni ydoesal ifcance
directly induce mutationin cellular DNAI these may arise as a result of free radical
damage or attack by carcinogénisut it may increase the rate at which mutations occur
by boosting the rate of cellular proliferation; risk of mutagenic DNA damage is greatest
during DNA repication, which is necessary for cell proliferation. Moreover, once a cell
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has sustained dangerous-pescerous mutations (which becomes more common as we
age and our cells progressively accumulate mutations), high &B#vity will increase
the chancethat that cell and its progeny will survive to give rise to a cancer.

Not surprisingly, one strategy that mutant cells adopt to avoid apoptotic death is to

increase their production of IGReceptors, so that they will be more sensitive to the

availabk IGFI. It has recently been discovered that one of the prime purposes of many

socal |l ed fitumor suppressoro ge-hecaptoi®™ to decr
87 When these suppressor genes are renderetlinotional by mutation, increased

amounts of this receptor are produced, making the cells less vulnerable to apoptosis.

Heritable mutations of the BRCAL suppressor gene are linked to increased risk for

breastand ovarian cancers; a key role of this gene in breast and ovary cells is to

suppress productionofthe I8F r ecept or. Researchers thus st
the overexpressed receptor by locally produced or circulating IGFs may be a crucial

stepinbr east and ovar i dmlikelgimmietion ipthabvgomens si on. o
who cary this mutation could lower their cancer risk by diminishing their-IGF

activity.

You have probably heard or read that underfeeding rodegitsng them 2640%

fewer calories than they would consume spontaneously when given free access to food
T literally slows their aging process and increases their maximal achievable longevity
by 25% or more. A major reason why these rodents tend to live longer is that they are
less susceptible to candealthough their lifelong risk for cancer may not be low, their
ageadjusted risk (their incidence at any given age) is substantially decreased. Recent
studies pinpoint a decrease in KG&ctivity as the likely mediator of this effect.

Caloric restriction markedly depresses both the levels and the activity dfilGRe
bloodstream; if calorigestricted rodents are given a concurrent infusion ofll@&F

prevent a reduction in IGFactivity, the calorierestricted diet fails to prevent

cancer*t® 489

Beginning with the pioneering study of Dr. June Chan, who found that risk for prostate
cancer wa severafold higher in men with moderately elevated tGlevels*%

epidemiological studies have begun to look at the impact of circulating I&€ls on

risks for various carars. So far, relatively high blood levels of KERave been linked

to significantly increased risk for prostate, colon, andrpemopausal breast canée¥.

““(Note that these are some of the most i mpo
a bit more accurate, it is the levelfofe IGF-I in the blood that is emerging as a risk

factor. Most of the IGH in the blood is bound to certain proteins (not unreasonably

known as Al GF binding proteinso) that preverl
IGF-I that breaks free from the grasf these proteins has biological activity.
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Which leads us to a rather obvious question: how do dietary factors regulate IGF

activity? The impact of dietary restriction in this regard makes it clear that diet can

have an important impact in this regarind this makes a good deal of sense: when

calorie availability is low, what sense would it make for animals to have high anabolic

growth factor activity (e.g.highIGF acti vity) i f sufficient <cal
support the growth and maintema of an enlarged tissue volume? Thus, calorie

restricted animals tend to be small and lean (not unlike the rural Asian populations at

l ow risk for Awesterno cancers!)

Calorie intake appears to regulate G&ctivity primarily by modulating insulin
secetion. High insulin secretiohas is seen when animals eat large amounts of
calories and/or are fatacts on the liver to promote I@synthesis and to inhibit
production of a factor (known as IGF binding protéiror IGFBR1 for short) that

binds tolGF-1, suppressing its activit{?**°. Thus, the low dailjnsulin secretion
associated witlhabitual use ofow-fat, wholefood vegan diets (or other lewusulin-
response diets) would presumably decrease circulating Bg#vity. Furthermore, the
fact that dietary saturated fat has a particularly obnoxiopadton muscle insulin
sensitivityl and thus tends to provoke a compensatory increase in insulin se€retion
may help to explain the adverse impact of dietary animal products on cancer risk.
Insulin sensitivity is also compromised in obesity, but is mrpd by exerciseé thus
offering a satisfying explain for the fact that a great many cancers are more common in
people who are overweigft and less common in those who exercise regutdtirhe
characteristic leanness of vegans is evidently an advantage in this respect.

From the standpoint of insulin secretjo@FI activity, and cancer risldietary fat has

one keyadvantagei t doesnét provoke insulin secretio
a moderate amount of unsaturated fat for fghftemicindex carbohydrate in your

diet, your total daily insulin secretion is likely to be lowaeft he f at doesn
compromise your mnscle insulin sensitivity and thereby boost insulin secretion

t hroughout the day. Dr. David Xeuméksnsd gr ol
of almonds for an equivalent caloric intake of {at muffinswas associated with a

significant reductiorof daily insulin secretion in volunteers with high blood fat levels.

This phenomenon may explain why nuts and olive oil emerge as benign or even

protective in cancer epidemiology.

o
—

But another primary determinant of I@Rctivity is the availability 6essential amino
acidsi the nutritionally essential building blocks of protein that are richly supplied by
most dietary animal proteff??*** Thus, it is not surprising that diets low in protein, or
in which the protein is provided by plant proteins relatively low in certain essential
amino acids (such as soy!) have been found to have an effeetvhat similar to
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underfeeding in decreasing cancer yields in carcinogated rats®>*%° One scientist,
cognizant of the fact that soy protein tends to be a bit deficient in the essential amino
acid methionine, wanted to see what would happen if a supplement of methionine was
added to the selased diets of carcinogereated animals; sure enough, the addition of
methionine largely abrogated the ability of dmsed diets to reduce cancer yigit(lt

is ironic that many nutrition experts have suggested that methionine be added to dietary
soy products t o oftmipprotem® t he Aqualityo

Plant proteins, as opposed to animal proteins, tend to be relatively low in certain
essential amino acidsmost notably methionine and lysine. Since vegan diets also tend
to be lower in total protein than omnivore diets are, it is epgdhat essential amino

acid nutrition tends to be somewhat poorer in vegan dieliseit sufficient to support a
healthy life and normal development. You will also recall that, in leantemg

vegans, daily insulin secretion tends to be relativaly despite high carbohydrate

intakesi in part because of their good insulin sensitivity, but also owing to the absence
of dietary animal protein. (This latter effect can be amplified by choosing whole foods
that are low in glycemic index.) There is ttaubbgical basis for predicting that IGF
activity will be lower in vegans.

Recent surveys in British vegans indicates that their blood Ié¥els in fact are about
10% lower than those observed in omnivores orlaeto-vegetarians™® *** But this
underestimates the true disparity in KG&ctivity, as vegans were also found to have
elevated levels of the IGFBP, an antagonist of IGFactivity. Studies examining the
IGF-1 activity of the very lean vegans of rural Asia have yet to beedand are urgently
needed.

An intriguing aspect of this British work i:
protein (norsoy plant protein) were found to correlate negatively with-IGF
suggesting that plant protein can actualippresshelv er 6 s pr o d-lu Thisi on of |
may reflect the fact that the n@ssential amino acids in plant protein provide a highly
effective stimulus to secretion of the pancreatic hormone glucagdfiwhich acts on
theliver to boost the metabolic breakdown of amino acids, including methiohine.
Thus, ingestion of Apoor qualityo protein m:
essential amino acids by promoting their metabolid i sposal . I n effect,
protein can act as a functional antagonist of essential aminoiattidseby reducing
IGF-I synthesis. (This raises an interesting possililicpuld supplementation with
non-essential amino acids be used to desgd&FI production in omnivores?)
These considerations suggest that the dietdry of essential to noessential amino
acids may be as important a determinant of-lIG&vels as the absolute amount of
essential amino acids is.
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Another interesting finding by the British researchers was that, among vegans, frequent

soy milk consumption was associated with a considerable increase-In 3i#s may

reflect the fact that soy protein is of relatively high quality compared to maey ot

pl ant proteins; 1t6s a relatively good sour
proteins. While adding soy products to an omnivore diet may tend to reduce its protein

quality, this would tend tenhancenet protein quality in vegariswhile of course also

increasing essential amino acid intake. So vegans might be well advised to avoid heavy
consumption of soy. (Yet soy isoflavosepplementsay be warranted, as there is

evidence that these phytoestrogens may reduce risk for prosestst, land colon

cancer, as discussed below.)

Greek physicians performed a study of related interest in type 1 diabetics, who lack the
capacity to make their own insuffff Type 1 diabetics are at high risk for kidney

failure, but, as we noted above, vegan diets appear to be protective in this regard. The
physicians therefore stugi the impact of two different diets on their diabetic patients;
each diet had moderate yet fully adequate protein content (around 1 gram per kilogram
of body weight per day), but one diet was omnivore whereas the other was vegan.
While they confirmed thexpected favorable effects of the vegan diet on kidney
function, they also determined that IGFevels were nearl20% loweron the vegan

diet than on the omnivore diet. Since the respective diets were not modulating insulin
secretion in these patientbese results may be directly reflective of the impact of
protein Aqualityo on | iver function.

Some iroawilled individuals are attempting to increase their longevity by practicing

moderate calorie restriction, and scientists at Washington Universityods, are

studying them. Recently, they were surprised to learn that serurhlé@éls of the

calorie restrictors were not notably lower than those of community contvdiereas a

group of raw food vegans they were also studying hadlllé#els tha were about

30%, despite the fact that they were eating more calories daily than the calorie

restrictors. They then convinced six of the calorie restrictors to decrease their protein

intake by about 40% for 3 weekand their IGH levels fell by 22%! The researchers
concluded that Areduced protein intake may I
anticancerandari gi ng di et ar interventions. 0

Low-fat, wholefood vegan diets also have the potential to reduce blood sex hormone

activities. As you know, steroid sex hormones (estrogens, androgens) act as growth

factors for certain tissues, and can influence the induction and growth of various

cances. The reduction in daily insulin secretion associated with diets of this type (in

part owing to the tendency of such diets to promote leanness in the long term) would be

expected to boost the | i-biednggobupnr(@HB@®)g t i on of
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protein which circulates in blood and reduces the effective activities of steroid sex
hormones by binding tightly to thePh">*° (This mechanism would have its most
notable impact ipostmenopausal women, since no feedback mechanism would
prompt a rebound increase in estrogen synthesis.) Moreovet,d@&8 in various ways
to promote sex hormone synthesis, so a decrease thdGivity might be expected to
decrease this syntheéfs®?° For example, IGH acts on the ovaries to boost estrogen
production in prenenopausal wometi™ > These two mechanisms are likely
respansible for the decrease in blood levels of free estrogen that has been repeatedly
observed in women who adopt Idat vegan diet§ 7% >23 *2%|ncreased fecal
excretion of estrogens has been observed during consumption efdibeegetarian
diets, and may also contribute to this eff&et.

In some tissues, IGFand sex hormone activity seem to interact synergistically as
cancer promoters. For example, in estregesponsivéreast cancefisand

presumably healthy breast tissue as Wwelstrogen acts to greatly potentiate the
response to IGIFby increasing the availability of IGFreceptors and of certain

proteins that are crucial for effective transmission of thellGFkfigsnal ¢ ( most not al
the protein IRSL).>?®>*° Thus, estrogen and IGRnteract synergistically ipromoting
proliferation and blocking apoptosis in cancerous anecarneerous breast tissue.
Conversely, it would seem to follow that the moderate reductions in both estrogen and
IGF-I achieved by a lovat, wholefood vegan diet would likewise interact
syngergistically to provid@rotectionfrom breast cancer. It is not unlikely that similar
reasoning applies to certain other cancers arising from sex homagpensive tissues.

For example, in an androgeasponsive prostate cancer, Keénly has growh factor
activity if an androgen is simultaneously presght.

Although insulin can function indirectly as a growth factor by actinghe liver to

boost circulating IGH activity, there is credible speculation that it may also have direct
growth factor activity in some circumstances. In regard to risk for pancreatic tancer
one of the most inexorably lethal of cancietbe proximty of atrisk pancreatic cells to

the insulinsecreting beta cells means that these cells are exposed to far higher
concentrations of insulin than other tissues see; at these high concentrations, insulin can
activate the receptor for IGH in effect, minicking IGFI activity.>** There is also
evidence that many pancreatic tumors express high levels of insulin receptors that
promote cell growth when activaté®. In other tissues, although physigical
concentrations of insulin have little direct growth factor activity, they have the potential
to potentiate response to other growth factdf¥*’ Considerable evidence now links
elevated insulin secretion to increased risk for colon caticer perhaps colonic

insulin receptors help to mediate this phenomenon. For all of these reasons, keeping

81



daily insulin secretiottow appears to be a very rational strategy for reducing cancer
risk.

Clinching Evidence from China

My thinking about vegan diets, IGIFand cancer risk really crystallized when |
encountered the fascinating findings of Dr. Colin Campbell and theaCtealth

Project, the most massive epidemiological study yet attempted. This study has
characterized a wide range of dietary, lifestyle, and blood parameters in a large number
of rural provinces of mainland China, and has attempted to correlate thilagbevi

pattern of disease in these provinces. Most of the people in these provinces are quite
poor, and although they are not ethically or intellectually committed to veganism, they
are usually too poor to incorporate animal products into their dietpeanean

occasional basis. Nonetheless, the provinces vary in the extent to which animal
products are eaten.

Since a strictly vegan diet is cholesteii@e, whereas all animal products (other than
nonfat dairy) contain cholesterol, the addition of anii@ducts to a vegan diet

typically leads to an increase in serum cholesterol level. For this reason, serum
cholesterol can be used as a marker for animal product ingestion in rural China. Also of
rough utility in this regard is serum urea, a metahmiaduct of protein breakdown.

Campbell reports that, in rural Chii na, ri

including coronary disease, diabetes, and a number of prominent cancers (including
those of the breast, colon and prostatedrrelategositively with serum levels of both
cholesterol and ure®’ This strongly suggests that thetent to which animal products

are included in rural Chinese diets is a

di seases, including the fiwesternd cancer s.

be a threshold below which animal products areongér dangerousminimal risk
was found in those provinces that were most strictly vegan.

(Actually, vegan diets also appeared to offer protection from cancers of the stomach and
liver i cancers more common in Third World cultures where sanitary consliian

often poor; this is an important point, since some scientists have questioned whether
vegan or higkcarbohydrate diets might be partialgsponsibldor high rates of these
cancers in Third World cultures. In fact, endemic infectious hepatiti& @y

consumption of salt and of microbialpntaminated salpreserved or fermented foods

T typical of societies that lack refrigeratieappear to be the chief environmental

causes of these cancers. There does not appear to be any notable exesss of th
cancers in American vegetarians, and these cancers are comparatively rare in
economically advanced countries.)
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One key finding in Campbell s China researcl
not undernourished from the standpoint of caloriakat Indeed, rural Chinese

typically have a calorie intake that is substantially higher, per pound body weight, than

that of Americans, even if they are not engaged in vigorous manual’fabbis should

put to rest the common notion that rural Asiaaseéhlow cancer rates simply because

they periodically undergo involuntary caloric restriction.

Vegan Diets Prevent Cancei More Evidence

Campbell 6s observations were by no means unj
subsequent) internationapidemiological studies, attempting to correlate characteristic

dietary intakes in various countries with their @ggusted cancer incidence or

mortality, have noted that estimated intakes of animal protein correlate just as tightly

wi t h f we s tisk asradimatfat (orcsaturated fat) intake d8és® A

reasonable interpretation of this is that when scientists demonstrated correlations

between total fat or saturated fat intake and cancerthisat intakes were just serving

as markers for animal product intak@ther studies have looked at thengsincidence

of fAwesterno cancers throughout Asia (especi
decades; several studies have shown that increases in animal product consumption

correlate nicely with the cancer incidences observed about ten years'tatér.

Increased animal product consumption has likewise been linked to increasing cancer

rates in Mediterranean countries whose diets used to be predominantlpasedt

It is a little known fact that the agrdjused death rate from total candgpled in

African-American males during the twentieth centti¥>>°only about half of this

increase can be attributed to the smoking epidemic. This cancer holocaust occurred

despite the fact that access to competent medical care presumably increased for African
Americans during this period. | suspect that this phenomé&mechanistically similar

to that now being observed in Asia, where #f\
wherever economic status is improving. Whenever people emerge from Third World

statusi whether in Asia or in the rural Soditttheir incresed economic power

translates into greater consumption of (relatively expensive) animal prodactsrates

of fiwesterno cancers soon climb commensur at ¢

Physicians practicing in st®ahara Africa during the last century frequently noted that

risksforfn west ernd cancers seemed to beenextremely
prostate cancer, to which Africakmericans are particularly pron&. These

impressions squareel with the fact that traditional diets in this region were quasi

vegan. Unfortunately, the lack of reliable cancer registries in most é3aldran
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Africa have made it difficult to compare the cancer rates of Africans with those of black
Americans.

TheThird World is not the only place where re&
comparatively low. These rates were relatively low in Crete during the middle of the

last century, when the residents of this island were practicing the prototypical

AMedi eéamrdinet o: | ow in ani mal products (exce
retarding omeg® fats), and high in fruits, vegetables, and olive oil. Although insulin

sensitivity was probably not optimal on this relatively highdiet, the residents of

Crek at that time were physically active and relatively lean, which would have a

compensating impact in this regard. Furthermore, the-mdated stimulus to insulin

release was presumably rather low owing to the paucity of animal protein and the

moderate arbohydrate content of meals; thus, daily insulin secretion was probably

much lower than in most other Western societies. The low intake of animal protein

might have been associated with a modest reduction ifl fBéduction, and the

increased phytochendtintake provided by a diet rich in fruits and vegetables would

have also been protective. These considerations thus provide a satisfying explanation

for the relatively low rates of cancer which the people of Grséel toenjoy.

(Unfortunately, Crete ahthe rest of the Mediterranean world have been gravitating

toward diets richer in fatty animal products over the last few dedaaled this is

reflected in their climbing cancer rates.)

Prostate Cancer

Letds now take a cl aeaacerthat@appdartaflourishhe many t y|
wherever people adopt diets rich in fatty animal products. These include major killers

such as cancers of the prostate, breast, colon and (with an essential assist from tobacco!)

lung - jointly responsible for well overdif of all cancer mortality in the U.Sas well

as a number of other malignancies that are somewhat less common but no less deadly.

The case of prostate cancer is particularly illuminating. In 1998, Dr. James Hebert and
colleagues of the University of d8sachusetts Medical School published an intriguing

paper that provides the agédjusted death rates for prostate cancer (circa-1989)

and estimated average daily food intakes (circa 1198) for 59 countries, based on

data provided by the World HellOrganization and Food and Agriculture
Organization of the United Nation¥. lar bi trarily defjanédt AssBquas
countries for which estimated intake of animal product calories was 10% or less of

estimated total calorie intake; six countrieBgypt, Guatemala, Honduras, South

Korea, Sri Lanka, and Thailaricfell into this @ategory. | averaged their agdjusted

prostate cancer death rate and came up with a figure of 2.0 (per 100,000 male
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population). In contrast, this death rate in the U.S. wasi3@v2r sixteenfold highér

(And the death rate inlack Americans is muchigher than this.) Skeptics might note
that total calorie intakes were relatively low in some of these countries, but the
estimated intakes in Egypt and Korea (with death rates of 2.8 and 0.9, respectively)
were not. | then averaged the death ratelkar?D countries whose estimated daily
intake of animal products exceeded 1,000 calories, and came up with a figureiof 29.9
just about fifteeffold the rate of the quasiegan countries. (Evidently, the high rate in
the U.S. was no fluke.) Among thesealty consumers of animal products, liheest
prostate cancer death rate was in Polagd.5.

Since these figures deal witleathrates, and it is probably reasonable to presume that
the relatively poor people in quagegan countries get poorer qualitgdical care than
people in richer omnivorous countries do, the disparity inrtbielenceof clinically
significant prostate cancer is probably considergbdaterthan fifteenfold! The fact
that international risk for prostate cancer varies so sulstgimhay be largely
attributable to the fact that several different diieked factors” presumably including
free IGFI, but other yeunknown factors as wellinteract in amultiplicativefashion to
promote prostate cancer development.

Bear in mind lhat, among nosmoking American males, prostate cancer is the leading
cancer killer. These large international disparities in prostate cancer death rates are thus
hugely significant in regard to human suffering and premature death.

But the pertinent scieific findings offer a ray of hope. Migrant studies show that

middle-aged men who come to the U.S. rapidly assume the high risk of prostate cancer

typical of the U.S® This presumably means that hormonal activities prevalent in mid

life or latelife have a major impact on prostate cancer risk. Conversely, it would be
reasonable to presume & t , if you dondét yet have clinica
lowering those key hormonal activities with a protective diet and lifestyle, you can

rapidly decrease your risk for this cancer.

Breast Cancer

Dr. Hebert and colleagues did a very simdaalysis of the determinants of the large
international variations in breast cancer mortafityThough not quite as impressive as
the huge disparities in prostate cancer mortality, these variations in breast cancer
mortality are important: agadjusted breast cancer death ragay by a factor of about
six-fold, with North American and Western European rates near thiettop despite

the fact that the availability of early detection programs makes breast cancer a
frequently curable disease in the technologically advanced a@aintdsing complex
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statistical methods (multiple regression analysis), Hebert concluded that consumption of
calories from animal products was likely to be the chief determinant of risk, whereas
consumption of fish, cabbage, and grain products appeabeddmtective; a high

population growth rate was associated with an additional measure of protection,
probably because early pregnancy i s known
breast cancer. (The statistical analysis made it clear, howevehdhsgegming impact

of animal product calories was not just a trivial consequence of the fact that animal

product consumption tends to be low in povestiycken societies with high fertility

rates.)

The protection associated with fish intake has emergethar international studies
examining breast cancer rafé$.This is likely to reflect the fact that the omegdats

found in fish can help to prevent breast cancer; diets high in fish oil have been shown to
suppress the induction and slow the growth rate of breast cancer (including human
breast cancershirodents°®*®? Once again, we are led to the conclusion that, whereas

a vegan diet may be highly protective, a vegan diet supplemented with fishtb# (or
omegag3 fats found in fish oil) may be even more protective. And bear in mind that a
given intake of omega fats should be all the more protective in the context of a diet

that is overall quite low in fat.

Nutrition at an early age may haaealecisive impact on breast cancer risk. In Third
World populations at low risk for breast cancer, girls typically have a late mernarche
they may not become fertile until age 17 or 18. The trend in Western sioeietly

more recently, in parts of Asihdt have become economically advanced, like Japan

for a steady decline in the age of menarche; not uncommonly, girls in the U.S. now can
conceive by age 12 or even earlier. An increase in effectivd Hgkvity, dependent

on a sufficient increasa ibody fat, appears to play a role in triggering menarthe;

thus, increasedtakes of animal products and calediense foods may be keys

mediators of the downward trend in the age of menaf®hehe relevance of this is

thatlate menarche is known to be associated with a substantial reduction in subsequent
breast cancer risk.

Casecontrol studies of breast cangethat is, studies in which women who develop
breast cancer are compared to somewhatmi | ar wo me-havelbbem havenodt
especially perplexing, because, at least in Western countries, they by and large have
failed to incriminate saturated fat or animal product consumption as a risk factor for
breast canceY.’ (In this respect, breast cancer has been notably different from prostate
and colon cancer.) | suspect that, in order to enjoyatier substantial protection from
breast cancer seen in rural Asia, it is necessary to consume a veganvagagadiet
throughout life- and particularly in childhood, such that menarche is substantially
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delayed. The fraction of American women whouebsatisfy this criterion is

vanishingly small, and thus the protection afforded by such a regimen will not emerge
in American epidemiological studies. (A study which examined breast cancer risk in
SeventhDay Adventists, only a small fraction of whoneastrict vegans, reported that
women describing themselves as vegans had abothwdehe risk for breast cancer

as that seen in other women, but that this difference failed to achieve statistical
significance because the number of vegans was so’foWhe extent to which

Americans are infatuated with dietary animal products can be gauged by examining the
massi ve Nur ses 0 bdit@mgdintlehof aBitnal protein cansumgtidn e

(the 20% of women consuming the least animal protein), animal protein accounted for
12% of total calorie consumptidiii an amount which may well be sufficient to

support maximal IGH production.

A crucial role of early nutrition in breast cancer risk is borne out by migrant studies. As

noted above, when Asian men migrate to the U.S. inlifieidand their diet shifts to a

more typically American pattern, their risk for prostate cancer rapinthbsl toward

that experienced by Americdororn AsianAmericans. In contrast, when adult Asian

women migrate, their breast cancer risk remains more characteristic of their place of

birth>®* The practical implication of this is tha
vegan diet in middle age to have a really dramatic impact on subsequent éneast c

risk. If you would like to protect your daughter from thistalb-common cancer,

initiating a strict vegan diet early in childhood (or eveniterd?) may be the most

effective strategy.

The thesis that a diet must be rather rigorously vegan taderanportant protection

from breast cancer also appears to be consistent with trends in cancer mortality in
African-Americans during the last centuryvhereas death rates from many cancers

tripled during this time, the death rate from breast cancesased by only one

third.>>* *>° This suggests that animal product intake among American blacks during

the early decades of thewe nt i et h century, while | ow by to
been sufficient to confer a substantial risk for breast cancer, such that subsequent further
increases in animal product intake did not have a really dramatic impact on this risk.

Although much reearch attention has been directed to the possibility that dietary fat
influences breast cancer riglas it certainly does in rodent studiemost epidemiology
conducted in the U.S. or other Western countries has failed to observe a notable effect
of total fat consumption on breast cancer risk. And yet, in the China Health Project,
increased dietary fat per se (that is, independent of animal product intake) was found to
be a risk factor for breast cancer. More recently, a-castol study in Indonesia
where fat intake still averages only about 15% of total caldriess found that breast
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cancer was dramatically more frequent in women whose fat intake was relatively high;
in the total group studied, women whose-prarriage fat intake was in the up@5%
were8-fold more likely to have breast cancer than the women whoseaneage fat

intake was in the bottom 25%! (Pgstarriage fat intake also was associated with breast
cancer risk in this study, albeit somewhat less dramatically.)

Why is it that studies in East Asia indict dietary fat as a notable risk factor for breast
cancer, whereas Western studies generally do not? You will recall from a previous
chapter that diets very low in fat typically have a very favorable impact on muscle
insulin saasitivity i associated with a marked reduction in insulin secretion; in contrast,
varying fat intakes within the range commonly encountered in the U.S. appears to have
little influence on insulin sensitivity. There is good evidence that, even within keste
populations, insulin sensitivity (independent of body weight) impacts breast cancer risk
T women who are insulin sensitive are at lower risk. A recent study conducted in
Shanghai concluded that women whose insulin secretion was relatively high during
morning fasting metabolism were almost three times more likely to have breast cancer
than women with relatively low insulin secretion. These findings seem to be quite
reasonable in light of the fact that elevated insulin secretion can boost the effective
activities of growth factors and sex hormones. A possible resolution of our seeming
paradox is now at hand: in Asian communities where fat intake is traditionally quite
low, an increase in dietary fat tends to impair insulin sensitiwt§nereas no such

effect in seen in the West, where virtually everyone consumes a fatty diet. Within the
West, however, there is a slight trend toward reduced breast cancer risk in subjects who
eat less saturated but more monounsaturatédwaich parallels the fact that
monounsaturates are less harmful to insulin sensitivity than are saturates.

Dietary choices can influence breast cancer risk via their impact on obesity.
Overweight women are at increased risk for poshopausal breast cancer, and also
have poorer progrsis when they develop this disease. At least in part, this may reflect
the fact that overstuffed fatty tissue has an increased capacity to convert circulating
androgens (yes, women make them too!) to estrogen, which of course is a breast cancer
promoter’®” This fatproduced estrogen is the chief source of estrogen activity after
menopause. (By thway, this also explains why overweight men sometimes develop
enlarged breasts!) Moreover, this estrogen would be expected to have greater
bioactivity, since sex hormorgnding globulin levels would tend to be lower in
overweight women who are insuliagistant. Additionally, obesity is associated with

fat cell overproduction of leptin, a hormone which may act directly on breast tissue to
boost breast cancer risk and to promote the progression-ekisténg breast cance?”
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>0 Evidently, achieving and maintaining leannéssith a lowfat vegan diet, exercise,
or other measurdsis a smart way to decrease breast cancer risk.

In overview, the available data are reasonably consistent with the proposition that a
very-low-fat vegan diet, consumed throughout lifen particular, during the childhood

and teen years, when the breasts are develdpiml notably decrease risk for breast
cancer. To the extent that such a diet promotes lifelong leanness, it will lessen breast
cancerisk postmenopausally by diminishing breast exposure to certgmmddticed
hormones. On the other hand, efforts to reduce breast cancer risk in-agddle

Western women by instituting moderatdébyv-fat omnivore diets are likely to be abject
failures.

Colon Cancer

Letds return for a quick | ook at col on canc:¢
adenomas that give rise to them) appears to correlate with the extent to which cells in

the colonic mucosa (the epithelial lining of the cglare undergoing replication. This

can be quantified by careful observation of biopsy specimens, and is known as the
Aproliferative fractiono. One of the growt!l
fraction is IGFI;>"* °"?thus, it is not surprising that increased blood levels of G

of free IGFI) have been shown to be a risk factor for colon caréaf’ Some years

ago, scientists at Lomanda University (which is affiliated with the Severfiay

Adventist Church, and thus has a special interest in vegetarianism) compared the

proliferative fraction of the colon of vegetarians with that of omnivores. Nearly half of

the vegetarians they examed in this study were strict vegans. Can you guess what

they found? The proliferative fraction of the vegetarians was difadithat of the

omnivorest’®

Perhaps the scientists at the NCI who designed the recent colon cancer prevention trials

should have taken thisevidencent o account . l'tds rather r em:
look at the diets practiced by Third World groups at low risk for colon or other

Awesternd cancers and sitlee factthhtyhesa dietsswmref at 0 or
guastvegan appears to eseafhem. One gets the impression that most Americans are

so biased toward viewing protein as heglitbmoting that it simply never occurs to

them that a needlessly high intake of protein or of essential amino acids might be as

grave a risk to health as arcess of fat or of calories.

Increased insulin secretion emerges as a potent risk factor for colon cancer in recent
studieg® 539 376.5%883¢ consistent with evidence that obesity increases, and exercise
diminishes, colon cancer risk. Increased insulin exposure has been shown to promote
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colon carcinogenesis in rodent4.*®® These findings are not surprising in light of the

fact that high insulin levels increase effective {GF by suppressing the |
production of IGFBPL. However, it is conceivable that insulin has a direct impact on
colon githelial cells’”® Furthermore, inasmuch as insulin acts on the brain to stimulate
activity of the sympathetic nervous system (which, as we have seen, is one reason why
fat people tend to be hypertensive), it is interesting to note that, in rodents, ssgtigpath
activity increases the incidence of colon tumors in carcindgeied animals,

apparently because it somehow boosts the proliferation of the colonic epithelidi®ells.
°87 Whether this phenomenon occurs in humans does not seem to be known, but such
an effect might explain the increased risk for colon cancer in chronic heavy sPfibkers
(since nicotine activates the sympathetic nerves.)

In epidemiological studies examining the international variations in colon cancer
mortality, calorie intake from animal productsdesaturated fat as in the cases of
breast and prostate canéecorrelates strongly with risk* °%° However, in studies
focusing on American or European populations, in which animal protein intake is
almost uniformly high, some interesting distinctions emerge; most notably,
consumption of red meat emerges as a strong risk factompaet of poultry or fish is
more neutral, whereas dairy products appear to be protective in some though not all
studies’® %! This latter finding has lent sonfieel to speculations that dietary calcium
may lower colon cancer riskas suggested by recent controlled studfe¥*- by
lessening the exposure of colon epithelial cells to certain irritativeofable

compounds (namely fatty acids and bile salts) that have the potential to increase the
proliferation of these cell&* ***>%3n the colon, calcium binds to these compounds,
sequestering them in a way that renders them harmless. On the other hand, colonic
exposure to these irritants is boosted by fatty diatsy fmeals stimulate bile acid
secretion, and of course directly increase the free fatty acid content of the colon.
Whether chronic colonic exposure to fatty acids and bile acids does indeed play a
significant role in human colon carcinogensis is stillleac The nature of the apparent
Atoxico influence of dietary red meat on t he
evidence that heme iron, which imparts the distinctive color to red meat, can exert an
irritant pro-oxidant effect on the colon linintpat stimulates proliferation of colonic
epithelial cells and induces formation of carcinogenic nitrosamine compotiifs.

In any case, it is not unreasonable to speculate that-fatovegan diet, featuring
lower-glycemicindex starches and supplemented with calcium, could neeigolon
cancer risk by two distinct yet complementary mechanisms: decreasing the activity of
the key growth factors IGFand insulin, and minimizing the exposure of the colonic
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epithelium to certain irritative compounds that likewise can promote gpithel
proliferation.

If the IGFI thesis of cancer risk has validity, dietary animal protein is unlikely to be the
only culprit. Highglycemicindex and higkcaloric-density carbohydrate foods

(especially those designed by food manufacturers to be addljotiglicious), as well as
dietary fat, can play a role in promoting the excessive insulin secretion and weight gain
that can likewise boost IGFactivity. The unholy triumvirate of animal protein, high
glycemicindex carbs, and fatmost notably, satated fat- undoubtedly collaborate in

the induction of a number of HAwesterno dise:
animal protein, the relatively highlycemicindex sticky rice that predominates in most
rural Asian di et shhalm, eapoevise.)) seem t o do muc

In regard to glycemic index, Dr. Campbell informs me that risks for certain cancers tend
to be higher in regions of rural Chimdnere wheat is the staple crop, as compared to
regions where rice predominates. As noted above, the insulin response to wheat flour is
particularly strong, possibly because wheat flour not only has a high glycemic index,

but also has a relatively highgtein content whereas the insulin response to rice is

more moderate; this is reflected in the fact that levels of sex hormodimg globulin

tend to be higher in the riemnsuming province¥! Dietary glycemic index may well

be a determinant of canaesk,*? a view consistent with the findings of a recent Italian

583

study:
Smoking-Linked Cancers: Lung, Pancreatic, Bladder, and Renal

Now that American womary,ilbawe 0cormang Icamcer
cancer Kkiller in both sexes in the U.S. I
is the chief cause of the twentieth century lung cancer epidemic; it has been estimated

that, in U.S. men, smoking avoidancewd prevent 90% of lung cancer (which was an

uncommon malignancy before machidled cigarettes were popularized during

World War I). Nonetheless, there is considerable evidence that certain dietary factors

can modulate risk for lung cancer in smokers.

The first attempts to correlate international human cancer rates with typical dietary fat

intakes pinpointed lung cancer as one of the tumors which showed such a corf&lation.

More refined subsequent analyses concluded that this correlation was gpegifioal

fat (vegatables oils didndét appear to incre:
independent of, and complementary to, the impact of cigarette snfdkfigOne of

the scientists chiefly responsible for linking lung cancer risk to animal fat intties

late Dr. Ernst Wyndeir is notable for having conducted the definitive epidemiological
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studies that firmly established cigarette smoking as the primary cause of lung®®ancer
(at a time when mainstream medical opinion was severely skeptical of thisotiom,
and doctors were doing cigarette ads!)

Wynder drew particular attention to the fact that, whereas men in Japan are now about
twice as likely to be smokers as men in the U.S., and Japanese smokers tend to smoke
more heavily than American men (albsiey tend to start smoking a bit later in life),

their ageadjusted mortality rate from lung cancer is only ali@lt that of American

men®®” Wynder thought that a far lower intake of saturated fat was protecting the
Japanese from lung cancer. (Arguably, a greater intake of fish oil also contributes t
their protection.)

By and large (though not invariably), studies in Western nations comparing the typical
diets of lung cancer patients with those of healthy controls (matched for age and

smoking habits) have found a higher dietary intake of saturatead#or cholesterol in

the lung cancer patienitsconsistent with the results of the international stutfés.
Conversely, a high intake of fruits and vegetables emerges as protective in these studies.

Several epidemiological studies have looked at the possible impact-dfa€ifity on

lung cancer risk; the results have been inconsistent, but several do conclude that high
circulating levels of IGH or free IGFI are associated with increased lung cancer
risk.21%®12 This would not be unexpected, as lung tissue is known to resporid to th
growth factor.

In light of these considerations, | propose that, in the many studies linking saturated fat
and/or cholesterol intake to lung cancer risk, the fat and cholesterol have in effect just
been serving as markers for increaaaonal producintake, and it is the global impact

of dietary animal products on effective IGRctivity T and perhaps other hormonal or
enzymatic activities, as discussed belaWwat is the primary mediator of this

association. If this is indeed the case, then smaildeoschoose a loviat vegan diet

high in fruits and vegetables should be able to lower their lung cancer risk to a very
worthwhile degree. (Supplemental fish®bif*’ and seleniuft®®* might also be

useful in this respect.)

Another cancer linked to smoking is pancreatiacer; although not one of the most
common of cancers, its rapid and inexorable lethality now make it the #4 cancer killer
in the U.S. Smoking approximately doubles risk for this malignancy. Although little is
known at this point regarding the role &H-I as a risk factor for this cancer,
international epidemiology shows a clear correlation between animal product
consumption and pancreatic cancer fiSkHowever, recent evidence that insulin
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resistance (or, more accurately, glucose intolerance, which is usualliatsgadth
insulin resistance) is an important risk factor for pancreatic céihters focused
attention on the possibility that increased insulin secretion plays a role in the induction
of this cancei particularly because insulin levels are exceptilyrtaibh in the
immediate environment of the pancreatic cells that give rise to c&AcEr. This
suggestion is consistent with evidencatttype 2 diabetick in whom fasting insulin
levels are often elevatédare at increased risk for this malignafitywhereas
treatment of rats with drugs that destroy their capacity to make insulin (effectively
turning them into type 1 diabeticshibits the induction of pancreatic cancéf.
Furthermore, insulin has been shown to act as a growth factor for many human
pancreatic cancerd®

Between 1950 and 1995, the amjusted pancreatic cancer death rate (which, sadly, is
virtually equivalent to pancreatic cancer incidence) rosefoildein Japarf?* a five-

fold increase in the death rate during the middle decades of the last century was
observed in AfricarAmericans>>* Since smokers approximately double their risk for

this cancer, the smoking epidemic can account for only a modest portion of these stark
increases. It is reasonable to suspect that marked increases in the consumption of
animal products and/or higilycemicindex carbohydrate were largely responsible for
the sirge in pancreatic cancer deaths. Conversely, it is likewise reasonable to expect
that longterm consumption of a loat, wholefood vegan diet that avoids higher
glycemicindex starches and sugars would keep insulin secretion low and thus minimize
panceatic cancer risk.

Yet another prominent cancer linked jointly to smoking and diet is bladder cancer.

Smoking appears to at least double risk for this malignancy, and may be responsible for

about a third of the bladder cancer incidence in the U.S. Howieveternational

epidemiol ogy, bl adder cancer emerges strongl
associated with high intakes of fats and animal products. Fortunately, Dr. Hebert has

published an analysis of bladder cancer mortality analogous to hisstfdirostate

and breast cancé? | used his data to ake some calculations similar to that reported

above for prostate canciein other words, | determined the average-adgisted

bladder cancer mortality of males in the countries with the lowest animal product intake

T in this case, Guatemala, Hondurasy&a, and Thailand with that of the 18 countries

with the highest intake of animal product calories. For the euegn countries, this

average mortality was 2 (per 100,000 population per year), whereaslivathe

countries with high animal prodtintakes. It is evident that differences in smoking

habits candt possibly explain this huge di sj|
incidences even broader, because bladder cancer is reasonably curable in advanced

93



societies with good quayi medical care (its incidence in the U.S. is about 5 times
higher than the mortality rate).

Hebertodos analysis showed that bladder cancet
fat consumption. Although animal fat correlated much more tightly tegatable fat,

the latter nonetheless correlated better than tobacco intake. The correlations with

intakes of animal protein, meat, and milk products were only slightly less tight than

those with total or ani mal himadconcludelttadb er t 6 s st
total fat intake was likely to be the most important determinant of bladder cancer risk.

A similar conclusion emerges from a study which lumped together the results from a

number of studies comparing the dietary habits of bladdeecaatients with those of

healthy control§?® This latter analysialso concluded that a high intake of fruits and

vegetables was likely to be protective in this regard. A study examining bladder cancer

risk in SeventkDay Adventists a substantial proportion of whom are vegetarian, and

very few of whom smoké reportedthat consuming flesh foods 3 or more times weekly

was associated with a 2f6ld increase in risR?°

One study has reported that KGFevels tend to be higher in patients with bladder

cancer than in matched control stig®*’ Furthermore, two studies have reported that
all human bladder cancers examined express functional receptors fgrd@fthat, to

a greater or lesser degree, their jiechtion is stimulated by this growth factif: °%°
Moreover, the most aggressive cancers tend to express the highest level of this receptor.
Thus, it is reasonable to suspect that increased Kgkvity encourages the

development of bladdeancer, and that, to the degree that-fatwegan diets lower

IGF-I activity, they will be protective with respect to bladder cancer risk. However, the
strong correlations wittotal dietary fat suggest that fat per se may have some
additional role in tk induction of bladder cancer (independent of its effect onl IGF
activity). If a high fat intake can act directly on skeletal muscle to impair insulin
sensitivity, it presumably could have direct metabolic effects on the bladder or other
tissues as wethat might influence cancer risk Alternatively, it has been suggested that
high-fat diets might increase the absorption offaluble mutagen¥* Regardless of

how this issue is resolved, it seems highly likely that you could minimize your risk for
bladder cancer by eating a Idat vegan diet rich in fruitand vegatables and of

course not smoking.

Yet anothersmoking i nked fAWesterno cancerpadcka renal (K
day habit roughly doubles risk. This cancer is virtually untreatable once it spreads
beyond the kidney, so, despite the fagits little media attention, it kills about 11,000
Americans annuall{®* When back in 1975 noted epidemiologists Bruce Armstrong and
Richard Doll published a truly classic analysis correlating cancer rates with estimated
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food intakes i n t klededvachart shawsg aremarkablyleear t hey i 1
correlation between daily intake of animal protein and renal cancer incidence i'men.
This incidence ranged from no more than 1 (per 100,000/year) in Japan, Jamaica, and
Nigeria, to over 10 in the U.S., Nordic countries, and New Zealand. The correlation of
renal cancer incidence witbtal protein intake was much looser, and the correlation

with intake of beans and nuts was strongly negative. Acasiol study in Shanghai
found that men whose meat intake was in the bottom 25% were less than a third as
likely to develop renal cancas those with higher meat intakes/hereas high intakes

of fruits and vegetables were associated with low¥5KFruits and vegetables appear

to be strongly protective with respect tolboenal and bladder cancer; conceivably, this
reflects the fact that the kidney and bladder are exposed to relatively high
concentrations of watesoluble mutagens in urine, and various phytochemicals offer
protection from these mutagens by inducing déyimg enzymes.) Some casentrol
studies in Western populations likewise correlate high intakes of animal protein or total
protein with increased renal cancer fi&k *?although one such study found that

calorie intake seemed to be the true determifint.

Obesity and diabetes have been clearly established as strong risk factors for renal
cancer. Although these conditiong @associated with increased Kb&ctivity (owing

to suppression of IGFBR), it is conceivable that the increased insulin levels typically
seen in overweight people have a more direct cgoraenoting effect on the kidney

(similar to the likely role ofnsulin in pancreatic cancer induction. High levels of
functional receptors for both IGIFand insulin are expressed by renal cancers, and for
some unknown reason these receptors appear to be hyp&radtitleough whether

insulin might have growtipromoting activity for these te has not been established.

The involvement of IGH in the development of renal cancer, however, seems to be
highly Ilikely; a heritaédblnadagermseg ndutoaneat)i @rs s
with high risk for renal cancer, has been shown to bawsef the key effects of IGF

I in renal cells; and in fact about 70% of renal cell cancers harbor a mutant form of this
gene®® One recent study shows that administration of-IGEmulates the growth and
spread of a human renal cancer iamped in immunodeficient mice; curiously, however
this effect is lost once the cancer reaches an advanced estrablishéd stge a

common phenomenon that cancers, initially dependent on external growth factors, tend
to mutate in ways that tend moake them more sefiufficient, either because they learn

to make their own growth factors, or because acquired mutations make growth factors
unnecessary to their growth and survival.)
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Gynecological Malignancies: Ovarian and Endometrial Cancers

Ovariancancer is rather akin to pancreatic cancer in that it is difficult to detect before it
has spread beyond the point of surgical curability. This is the malignancy that deprived
us of two of our most brilliant comedienrie§ilda Radner and Madeleine Kahmat

far too young an age. The international incidence of ovarian cancer tends to parallel
that of breast cancérhigh in the developed world and relatively low in Japan and the
Third World®*” However the incidence of this cancer in Asia and southern Europe has
been rising in the last several decad@s parallel to increased dietary intakes of animal
productsi whereas it has remained stable in most economically advanced countries
during this time®*" %3 Not surprisingly, the international incidence of ovarian cancer
has been reported to correlate with intakes of saturated fat and/or animal pr&tucts,
638640 and some but not all studies comparing the habitual diets of ovarian cancer
patients with those of healthy control subjects report increased intake of saturated fat,
cholesterol, and/or various animal products in the cancer pafi€fis.

As in the case of breast cancer, reproductive factors have an important impact on risk
for ovarian cancer, independent of nutritional factors. Ovarian cancers usually arise
from the epithelial covering of the ovary, and this epithelium is breached every time an
ovulation occurs, thus in effect inducing a wound that is repaired by epithelia
proliferation. It is therefore easy to undet
tends to be proportional to the number of ovulatory cycles during her reproductive
years. Thus, some circumstances which block ovulétgrch as pregnancy or use o

oral contraceptives tend to reduce risk for ovarian cané&tfor example, prolonged

use of oral contraceptives cuts risk approximately in half. Although frequent pregnancy
may explain part of the reduction in risk for ovarian cancer noted in the Third World,
the wse of oral contraceptives is more common in economically advanced countries, so
reproductive factors do not adequately account for the international variations in risk for
this cancer.

The limited available epidemiology on IGfnd ovarian cancer risk sgests that
increased blood levels of IGANay increase risk in younger women (under 55), but not
in older womerf*® ®**However, a high proportion of ovari@ancers make their own
IGF-I, and tumors which show the greatest expression of this growth factor tend to
behave more aggressivéflf. Almost all human ovariacancers examined have been
shown to express IGFreceptors, which appear to be functional and indeed necessary
for proliferation of the tumor&:®°®? IGF-I receptors have also been detected in the
normal epithelium from which most ovarian cancers &i%&\ heritable mutation of

the BRCAL gene, which is associated with greatly increased risk for both breast and
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ovarian cancers, results in increased expression cf I&¢eptors irthe ovary and in
ovarian cancer®’

There is suggestive evidence that increased activiestrogens as well as of androgens

may also increase ovarian cancer risk. Thus, a recent study indicates that women who

use estrogen replacement postmenopausally may nearly double their risk for this

cancer’> Previous studiesugigest that the impact of estrogen replacement may be less
dramatic than thi&*but the balance of evidence is now in favor of estrogens increasing

risk somewhat. This appears consistent with recent evidence that estrogens can increase

the proliferation of normal ovarian epithelidffi. There is also reason to beleethat

increased androgenic activity (believe it or not, women make larger amounts of

androgens than of estrogens!) likewise boosts ovarian canc&¥rf8k.Insulin and

possibly IGFI act on the ovary to promote androgen synth®8mnd these androgens

tend to be more active in women with high insulin because insulin concurrently
suppresses the | iver-birdinggloléhuWdmenowno avef sex hot
obese or have previously suéel from polycystic ovary syndronmieconditions

typically associated with insulin resistance and a compensatory increase in insulin

levelsi are known to be at increased risk for ovarian cafféePostmenopausally,

obesity may also contribute to ovarian cancerriskbycr easi ng t he bodyods
of estrogen$ fat cells are capable of converting other circulating steroid hormones to
estrogens, and this effect is more substantial in women who are overweight.

High intakes of the dietary sugar galactose are toxicdmvaries of rodents, and

women with a genetic abnormality of galactose metabolism are prone to ovarian
dysfunction®®® ®*°This has given rise to the speculation that diets high in the dairy

sugar lactosé which, when digested, yields galactdsenight be associated with risk

for ovarian cancer. Despite promising initial findiri§Sepidemiological studies have
generally failed to confirm that lactosieh diets confermaincreased risk for this

cancer, though some studies suggest that a very high intake of lactose might have some
impact in this regarf® ®°? Suffice it to say that the jury is still out on this association

the possibility that very high intakes of lactose might increase ovarian cancer risk in
genetically susceptible women remains open.

These considerations enable us to predict that ddgvow-glycemicindex vegan diet,
by working in various ways to keep insulin secretion low, promoting leanness, and
moderating the activities of IGFE estrogens, and androgens, would lower risk for
ovarian cancer. This supposition is certainly comsistvith the low risk for ovarian
cancer noted in societies that derive most of their calories from plant foods.
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The most common gynecological malignancy is endometrial cérgaarcer arising

from the endometrial lining of the uterus. Although the higiidence of this cancer

has remained fairly steady in the U.S. over the lastdalfury, mortality has declined
markedly owing to earlier detection and effective use of surgery and radiation for
treatment; thus, mortality from endometrial cancer is noly about half of that from
ovarian cancer. Increased exposure to estrogen boosts risk for this cancer, whereas the
hormone progesterone helps to prevent it. For this reason, women who experience
chronic elevations of progesterone activitijor examplethose who have multiple
pregnancies or use oral contraceptivese at decreased risk; conversely,
postmenopausal estrogen replacement therapy can substantially boost risk, but most of
this excess risk is alleviated if progestins (compounds with progestike activity)

are included in the regimen. The hormonal environment associated with obesity and
type 2 diabetes also greatly increases &K% In part, this reflects the

aforementioned fact that, postmenopausally, an enlarged adipose mass promotes
increased synthesis of estrogen. However, these conditions aessdemated with
increased blood levels of insulin, which seems to work both directly and indirectly to
increase endometrial cancer risk.

Cancer of the uterine endometrium is clear]l\
common in societies where aratrproducts make up a substantial portion of the*fet;

®>the higher incidence of obesity and type 2 diabetes in economically advanced

societes obviously contributes to, but does not entirely explain this phenomenon. In

some studies comparing the habitual diets of endometrial cancer patients with those of

controls, an increased intake of animal products emerges clearly as a risk factor

although not all such studies agree on this point. The most dramatic findings in this

regard have been reported from Shanghaiesumably because animal product intake

remains relatively low among a significant portion of the population. The Shanghai

reseachers found that, even after making statistical corrections for differences in body

size, women whose caloric intakes from fat or protein were in the upper 25% of the

population, experiencedféld and 3fold higher risk (respectively) for endometrial

can@ r ; more careful analysis revealed that ft
endometrial cancer risk was confined to fooc
results suggest that diets rich in animal fat and protein may play an important role in the
eeiology [cause] °Understahdabie thisrélaidnship doasnetr . 0o

emerge as strongly in societies where nearly everyone obtains a substantial proportion

of daily calories from animal products; nonetheless, studies from Hawaii and Northern

Italy likewise indict fatty animal prducts, while noting that starchy foods, fruits, and

vegetables appear to be protecfit®®’
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I n I'ight of these findings, yolplagsanndt be un:¢
important rok as a growth factor both for normal endometrium and endometrial cancer

cells®®®7° This accords well with the findings of a recent Japanese study comparing

endometrial cancer patientsth healthy control subjects; serum IGFevels were

significantly elevated and IGFBPlevels were significantly diminished in the cancer

patients, implying a substantial excess of {IG#etivity in the patient§’*

Furthermore,lie impact of sex hormones on endometrial proliferation and on

endometrial cancer risk appears to reflect modulation oflladtivity. Thus, estrogen

induces the endometrium to make more of its own-1&®and promotes increased

expression of the IGFreceptor in some endometrial cancer c¥ffsConversely,

progesterone inhibits proliferation of endometrial tiss@ad reduces cancer risky

inducing endometrial tissues to releasedGBs f uncti onatl®antagoni st,
Insulin has just the opposite effect, suppressing endometrial production of {GFBP

just as it does in the livéf?> Thus, we would expect elevated insulin to work in multiple

ways to increase endometrial cancer fiskppressing production of IGFBPboth in

the |liver and endometrium, while increasing
production of sex hormorginding globulin. The drug tamoxifen, which acts as an

estrogen antagonist in the breast and thuse$ul for preventing and treating breast

cancer, has the unfortunate side effect of increasing risk for endometrial cancer; there is

recent evidence that tamoxifen therapy boosts synthesis effilGhterine tissue, while

concurrently suppressing prodisct of IGFBR1.°”* In aggregate, these findings go a

long way to rationalize the facts that elevations of insulin, freell@#d free estrogein

as well as tamoxifen therapygonstitute risk factors for endometrial cancer, whereas

progesterone and progestins are protedt this regard.

Hematological Cancers: Leukemias and Lymphomas

Cancers arising from the white blood célihe leukemias and lymphomasppear to

fall into the category of AWesternod cancer s,
attention in thigegard. Some statistics published by Dr. Wynder illuminate this

point®”® Back in 1955, the agadjusted mortality from adult leukemias in Japanese

males was about 3 (per 100,000/year), whereas among U.S. males it was 11; with

respect to the lymphomas, the deatte among Japanese males was 5, as opposed to

14.5in U.S. men. Similar disparities were seen among women. These death rates rose

steadily in Japan over the next 30 years, whereas they remained relatively stable in the

U.S.

Wynder 6s p e lisalsoprovidesadataaon didtayysntakes. In the early 1950s,
the estimated per capita daily intake of red meat in Japan was 8 grams (as opposed to
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231 grams in the U.S.), and of eggs was 7 grams (as opposed to 60 grams in the U.S.).
Japanese dairy produintake was negligible, whereas fish intake was significant but

not very highi 53 grams. Japanese intake of added fats and oils was also quiit& low
grams dailyi as was sugar and fruit intake. Thus, the characteristic Japanese diet in the
early 19%s consisted primarily of starchy foodgrimarily white rice and tubefiswith
modest amounts of vegetables, soy products and fish (no doubt copiously laced with
salt!) Of their daily protein intake of 61 grams, only about 16 grams came from animal
sources, and all but about 3 grams of this came from fish (rich in protective é8nega

oils). So the Japanese at that time might be aptly characterized as@gano

A

Wynder 6s data show that ani mal product intal

Figure 1
Age-Adjusted Cancer Mortality 7 U.S. vs. Japan 1955

(Per 100,000 persons/year)

Males Females

U.S. Japan U.S. Japan
Lung 92 16 11 7
Pancreas 20 7 11 4
Colon 28 6 31 6
Bladder 11 3 42
Breast - - 26 2
Ovary - - 25 3
Prostae 15 2 - -
Lymphomas 14 5 8 2
Leukemias 13 3 9 2
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next 30 years; daily red meat intake averaged 105 grams ini 19B5ar lower than

U.S. intakes, but a long way from veganism. (In addition to data on mortality from

leukemiaand lymphoma, he provides statistics on a number of other canicease

assembled the data pertaining to AWesterno

There are several reasons for suspecting thad K&fivity has an impact on risks for
leukemia and lymphomas. For one thing, these cancers derive from cell lines for
which IGFI is a growth factor, and many of these cancers are themselvds IGF
responsive’® ®’” The ability of caloric restriction to slow the induction or growth of
leukemias in rats has been traced to a reduction in E&Evity.%”® ©”? furthermore,
surgical removal of the pituitary glafidwvhich abolishes secretion of growth hormone
and, consequently, minized hepatic IGH productioni prevents the induction or
growth of leukemias in raf8® ®*! Another key point is that children who were heavy at
birth are known to be at increased risk for childhood leukemias; boys are also more
likely to develop this cancer than giff§%®* Greek researchers analyzed the 4G#d
IGFBP-3 levels of a large group of healthy chédrranging in age from infancy to 14
years; they found that birthweight was strongly predictive ofl@vels, and that girls
tended to have higher levels of the IG&ntagonist IGFBR. Thus, risk for childhood
leukemia seemed to correlate with effeet G-I activity.°®®> These researchers also
did a casecontrol study comparing leukemic children with children of idehtcge
hospitalized for acute nemalignant diseases; they found that lower levels of IGBBP
were associated with increased risk for leukeimagain pinpointing IGH activity as a
leukemia risk factof®®

There is also a report that chldren who develop the most common type of childhood
leukemia (acute lymphoblastic) tend to have greater height for their age than the general
population of childen®®’ Of related interest is the fact that leukemia is more likely to
develop in children from families of upper socioeconomic st&tughese findings

appear consistent with the possibility that pastal ovemutrition may also have a

significant impact on childhood leukemia risk.

Aside from studies demonstrating that various types of leukemias or lympltniar
do not) express IGFreceptors and respond to I&GRhere so far is little published
literature examining the impact of I@Rctivity on adult risk for these malignancies. A
number of reports indicate that multiple myeloma type of canceihat arises from
antibodyproducing B lymphocytek is dependent on IGFas a growth factot” 6%
and one of these studies showed that injections ofl Id&fabled the growth rate af
human multiple myeloma cell line transplanted into immunodeficient fitéeywould
therefore be reasonable to expect that dietary or pharmaceutical measures which reduce
a per s 9 activisy migh®therefore retard the induction or growth of multiple
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myeloma. One intriguing report describes-a€ll lymphoma vhich lacks IGH
receptors but responds avidly to insulin as a growth f4ttdn any case, theelatively
low incidence of these cancers in guasgan culture$ and the steady increase in their
incidence in Asian societies gradually adopting a more Westernizedidiebnsistent
with the possibility that relatively low IGFactivity helps to pevent the white cell
derived malignancies.

A final relevant poini as noted below is that there are a couple of venerable clinical
reports suggesting that leprotein vegan diets may have some cametardant

efficacy in the treatment of childhood learkias®®? % If that is indeed the case, would
it not be reasonable to suspect that such a diet during childhood might lower risk for
leukemias? The typically slower growthdasexual maturation of children raised as
vegans is presumably indicative of decreased growth factor activities. It is also of
interest to speculate whether women who are vegans and follow a vegan diet during
pregnancy might be less prone to deliver Higtth-weight infants. In this regard,
gestational diabetdsa common cause of higbirth-weight deliveries would seem to

be less likely in longterm vegans, who tend to be relatively lean.

The other common malignancies of early childhodi | md g antl mearablastoma

I have likewise been shown to occur more commonly in children with high birth

weight, suggesting that these cancers may also be promoted by high growth factor
activities?**°% [t is quite conceivablethough admittedly still speculativehat if you

allow your children to overeat a fatty, omere f i ned omni vore diet that
growth, you may be increasing not only their ldagm risk for many adult disorders,

but also their more immediate risk for pediatric malignancies.

Ancillary Cancer-Preventive Benefits of Vegan Diets

To recap, | propose that lefat, wholefood vegan diets are usually associated with
decreased blood levels of insulin and of tleefactive forms of IGIFand sex

hormones. If this thesis is correct, it may go a long way toward explaining the low risk
for AWesterno c aiveganrsietesnj oyed by quasi

A simple way to look at this is that the body regulates the activities of key anabolic

(tissuebuilding) hormone$ as well as sex hormones, which effectively are anabolic if
theyleadtopregnanéyt o ref |l ect the fAperceirgsedo avail al
(from meals, or stored as fat) and essential amino acids that are required to build and

sustain an increase in body mass. Boosting your anabolic activity at a time when the

availability of fuel and structural materials is low would make about as sertde as

building a big chain of luxury hotels in the middle of a prolonged recessidren
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times are lean, resources need to be conserved so that the structure and function of the
bodybés vital organs can be preisdeatovat d . The |
fuel status; insulin secretion reflects both the quantity and the glycemic index of dietary
carbohydrate, the concurrent intake of protein, and the availability of stored fat. The

liver acts as a sensbiit monitors the availability botbf carbohydrate and of essential

amino acids, while concurrently monitoring insulin levels, and uses this information to

regulate its production of IGFas well of the binding proteins that suppress-1GiRd

sex hormone activities. When people eat afatylow-glycemicindex vegan diet in

the |l ong term, the | ow glycemic response to
plant protein, and low body fat stores all collaborate to keep daily insulin secretion low

and to convince the liver that essahamino acids are in short supply. In effect, such a

di et represents a way of tricking your body
underfed’ without having to endure the hunger pains or energy deficit associated with

genuine caloric restriction. Asresult, IGH and sex hormone activities are kept

relatively lowi and with less hormonal support to drive proliferation and suppress

apoptosis, preancerous tissues are less likely to give rise to cancer.

Consideration should also be given to the gty that a lowfat, wholefood vegan

di et may also influence pr odaneemustssuesof fAaut o«
Although tissues commonly respond to hormones circulating in the bloodstream, they
also often make hormones to which they aréssponsivé known as autocrine

hormones and some of these hormonal activities may act as cancer promoters. For
example, some tissues manufacture their owrlIGBr other hormones with growth
promoting activity, such as epidermal growth factor. Waenutritional factors might
modulate these autocrine hormonal activities so far has received little study.
Furthermore, it is not impossible that nutritional conditions (such as essential amino
acid availability) could directly influence the behaviompoé-cancerous tissues

independent of any effect on hormone production, in such a way as to modulate cancer
risk. In this regard, there is growing evidence that increased activity of an enzyme
known as fAmammal i anorn afi gkEWhRmsippontsagla my ci no
multiplication by boosting the efficiency of protein synthesis, plays a role in the

induction of many cancers by supporting proliferation and blocking apoptosisin pre
cancerous tissues; conversely, inhibition of mMTOR activity has been shalecrease
cancer incidence in roderft¥. mTOR activity decreases in cells that experience a

relative deficiency of one or more essential amino atftthius, independent of

circulating levels of insulin or IGH, it is conceivable that the relatively low intakes of
methionine or lysine that characterize most vegan diets could modestly decrease mTOR
activity in atrisk tissues, thergbhelping to prevent cancer. Conversely, one way that
IGF-1 and insulin boost cancer risk in some tissues is by activating mTOR. Another
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cellular enzyme which is activated by a a deficiency of one or more essential amino
acids is GCN2; scientists are jssarting to explore the role this enzyme plays in the
life-extending impact of dietary protein restriction in rodents and lower orgafitSms.

No doubt, the mechanisms by which dietarydesinfluence risk for Western cancers
are complex and only partially understood at this time. While epidemiology points to
elevated levels of free IGFand insulin as key factors in the induction of many
Western cancers, it is also quite clear thatarege not thenly mediators of the impact
of diet and lifestyle on Western cancer incidence.

One way in which vegan diets might afford cancer protection is by limiting the
production or activation of mutagens that play a role in cancer inductigrarticular,
attention has been drawn to the fact that surface charring of flesh foods during cooking
causes chemical reactions that produce potent carcinogens known as heterocyclic
amines’®( These arendét formed in planti products
found only in animal flesh is a key precursor to these carcinogens.) Heterocyclic
amines readily give resto mutations and cancers in animals. The extent to which they
play a role in inducing cancer in omnivores is still a matter of speculation, but in any
case it is unlikely that these compounds are entirely innocuous in humans, whether or
not they are hamg a large impact on cancer risk. Their possible role in induction of
colon cancer has attracted particular interest. One recent study demonstrated
measurable levels of heterocyclic amines in the breast milk of human omriivores
whereas these agents werot found in the breast milk of a vegetarian; the authors
suggest that these carcinogens may play a significant role in induction of human breast
cancer”

The heterocyclic amines have been shown to induce lymphiogscers arising from
immune cel known as lymphocytésin rodents’® the most common type of human
lymphoma, norHodgkins lymphoma (NHL), has been linked to increased intakes of
animal fat and protein in epidemiological studies, both in international studies, and in
casecontrol studies in the U.3% "°°® Unlike most other major cancers not clearly
linked to tobacco, the ag®djusted incidence of NHL ithe U.S. has been sky

rocketing, rising 73% between 1973 and 1991, such that it is now our fifth leading
cancer killer’®™ (The incidence of prostate cancer has also gone up dramatically, but

this is thought to reflect the fact that physicians are now much more adept anhdetecti
prostate cancer at a very early, ragygressive stage.) The relatively stable incidence of
most cancers over the last 50 years in the U.S. suggests that environmental exposure to
manmade mutagens does not play a major role in their genesis. Howwrerjg
considerable reason to suspect that the striking increase in NHL might in fact be
attributable to such mutagens; particular suspicion falls on certain pesticides, herbicides,
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and organic solvents, as workers who use these products have oftenlbektofbe at

greatly increased risk for NHI®”*° | f you dondét have high occup

these fatsoluble toxins, your exposure will come primarily through ingestion of fatty
animal products; farm animals ingest these toxins in their feed or forage, and store them
in their fat cells’™ To the extent that fatoluble mutagens do indeed play an important
role in the induction of NHL and perhaps other cancers, you can evidently minimize

your exposure by eating a vegan diet.

Dr Eldon Savage and colleagues assessed the content of a numigamad pollutants

in the breast milk of women who were longtime vegans, in comparison to the levels
found in the general U.S. population. Although the level of polychlorinated biphenyls
(PCBs) did not differ, the levels of the 6 pesticides and herlsicidsessed were vastly
lower in the vegans only about 12% of the levels found in the general population, if

detectabl e at al | . These researchers concl
bod\

predictor of chemi ¢"aAsubsquent Scandimavias staidy t h e
comparing the breast milk of lactwvo-vegetarians with that of omnivores reached

similar conclusions, although the disparities in pollutant levels were not so dramatic,
presumably because many of the vegetarians ate fatty datyqis and eggs;

however, in this study, PCB levels were significantly lower in the vegetdfians.

Because vegetarian diets are devoid of hemeiimtype of iron found in flesh foods
(most notably redneats) whose absorption is high and poorly regulatéé body iron
stores of vegetarians tend to be only about half as high as those of omfil/Gres.
(Nonetheless, the great majority of vegetarians make adequate amounts of red blood
cells and are not anemic; vegetarian diets typically contain ample amountstoémen
iron, and the body absorbs enough of thiprevent iron deficiency.) Free iron atoms
can bind to chromosomes and, by interacting with the oxidant hydrogen peroxide, can
generate the vicious hydroxyl radical capable of inflicting mutagenic damage on

DNA 2 ™The extent to which iron is a catalyst

which contributes to human cancer induction is not yet clear, but there is recent
evidence that it may make a significant contribution in this regard. 8
hydroxydeoxyguanosine is produced in oxidativdgmaged DNA, is subsequently
removed by reparative enzymes, and appears in the urine; several studies have found
that urine levels of this DNA metabolite correlate directly with serum levels of ferritin,
a rdiable marker for total body iron storé€.’*? Several epidemiological studies have
found increased cancer risk in people with abaverage body iron storés*’?*>such
studies ardnard to interpret, since iron stores tend to be higher in people who eat flesh
foods that likewise have been linked to increased cancer risk.
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More definitive evidence on this point has been provided by a recent epidemiological
study and two controlled clical trials. The epidemiological study concluded that,
among a large group of blood donors, those who had donated the most blood (and thus
had depleted themselves of the most iron) were at significantly lower risk for cancer
than those who had donated tlast blood?® But perhaps the most provocative
evidence on this point stems from a controlled clinical trial which attempted to
determine whether regular phlebotomy (blood drawing) would reduce risk for heart
attack in patients who had peripheral arterial disease. Dariolipw-up period

averaging 4.5 years, the researchers were disappointed to learn that the phlebotomy
therapy did not significantly influence heart attack iidhut it was associated with a
significant 30% reduction in the incidence of new serious ¢atite Phlebotomy

therapy has also been shown to quite markedly reduce risk for liver cancer in patients
with chronic hepatitis C?® These findings suggest that the relatively low (but usually
adequate) iron status of vegetarians may indeed reduce their cancer risk.

In summary, we see that a vegan diet helps to minimize exposure to at least three
categories of agents with mutagenic/carcinogenic potential: heterocyclic amines, fat
soluble envionmental toxins, and iron.

Another key point is that vegan diets are often high in phytocheniiespecially if

these diets emphasize whole foods that are rich in potassium. Certain phytochemicals

have shown cancqareventive activity in rodent stugl, either because they modulate

enzyme activities in ways that | ess-en carci!
promotional 0 effects t hat-canceraustssaeseMahyhe r at e
epidemiological studies suggest that a highkes of fruits, vegetables, or legumes are

linked to lower cancer risk and phytochemicals may be important mediators of this

effect/?*"3! The isothiocyanates derived from cruciferous vegetables (such as cabbage

and broccoli)**the polyphenols found in green t€3and the lycopene found in

tomato product§®*are currently attracting particular attention as putative cancer

preventive factors. Many of these compounds ai®aol | ed fpha,sewl2i ad mduce
boost cellular expression of the antioxidant glutathione and of a number of enzymes that

aid antioxidant defense and promote detoxification of carcinogens.

Another category of phytocyhemicals with cancer preventive potential are the
phytoestrogens, most notably the isoflavones found in soy. Although estrogens are
usuallythought to act as cancer promoters, at least for breast and endometrial cancer,
the safety of soy isoflavones reflects the fact, that in blood concentrations that can be
achieved by ordinary dietary intakes of soy, these agents selectively activateathe be
form of the estrogen recepttf: " There are two different forms of estrogen receptor;
the alpha recept is responsible for the feminizing effects of estrogen, and mediates the
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adverse impact of estrogen exposure on breast and uterine cancer risk. In contrast, the
beta estrogen receptor does not have feminizing effects (which is why men can eat soy
without growing breasts!), and in fact appears to have cancer preventive activity in
many of the tissues in which it is expressed. In particular, there is reason to suspect
stemming from epidemiology, animal studies, and theoretical consideratibas

frequent consumption of soy isoflavones may reduce risk for cancers of the prostate,
colon, and breagt’ Although there are a few studies reporting that isoflavone
administration can boost manmary cancer growth in rodents, a careful examination of
these studies reveals that they employ extraordinarily high isoflavone doses that
coul dndét possibly be obtained from a natur al
the cancepromoting alphaeceptor could be expected.

| should also comment briefly on the canpegventive potential of olive oil. Some
casecontrol studies focusing on Mediterranean populations where olive oil is in
common use have noted decreased risks for certain cantest notably breast cancer

- associated with increased intakes of this Bil*! | suspect that this may reflect the

fact that,within the context of diets that are naitably low in fat substituting olive oil

for other sources of calories may not have a major adverse impact onresther i

sensitivity or body weight, and may thus act to lower daily insulin secretion while
decreasing dietary protein contéreffects that could be expected to lower blood

growth factor activities. There is also speculation that antioxidant phytocHsimnica
extravirgin olive oil might provide some cancer protectiéh.**Nonetheless, | must
reiterate that adding large amounts of olive oil teegrlow-fat wholefood vegan diet

runs the risk of compromising the ability of such a diet to improve insulin sensitivity

and promote appropriate weight loss. In light of the fact that sucfelosrets have
demonstrated a really profound canpegventive potentian Asian and African
culturessrcorresponding to AWesterno cancer rates
Mediterranean countriy| am not inclined to recommend hidt diets of any kind.
Nonetheless, if you are unwilling to make the often substattaahatic dietary changes
necessary to minimize your dietary fat intake, current evidence suggests that increasing
your intake of olive oil is not likely to increase your risk for cancer, and indeed might
even lower it.

Wh at About the ATh?ird Worl do Cancers

Scientists who are inclined to skepticism (or nihilism) occasionally point out that the
international correlation studies that relate higinbohydrate, quasiegan diets to low
ri sk for fiwWesterno cancers, al srol dl@monstrat ¢
cancers in societies consuming those diets. In particular, rates of gastric, hepatic,
esophageal, and cervical cancer are often high in these societies. As an example, the
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low cancer mortality rates for 1955 Japan displayed in Figure 1 do not tinaplsnic
century Japan enjoyed an Edenic freedom from this dreaded disgéeath rates from
gastric, hepatic, esophageal, and cervical cancers were substantially higher in Japan
than the U.S. at that time. However, a strong case can be made that dw@relate of
these cancers is not higlarbohydrate diets, but ratheoverty

The chief causes of AThird Worl do cancers aj
and/or foodstuffs that are microbially contaminated and/or excessively salty. For

exanple, hepatitis B infectioii usually preventable by appropriate hygiéreppears to

be at the root of most of the worl dbés I|iver
liver cancer in Japan and China. Chronic infection of the stomach lining with the

bacterium Helicobacter pylori is now known to underlie most gastric patholbgth

stomach cancer and stomach ulcers And most cervical cancer now appears to be a late
complication of venereal infection with human papillomavirus. (In medical school, |

was impressed by the fact that nuns atewatisk for cervical cancer, biigh risk for

endometrial cancer; you will remember that the latter is prevented by multiple

pregnancies and oral contraceptives.)

Mutagens such as nitrosamines present in miagligkcontaminated foods also play a
role in the induction of AThird Worl do canc:¢
cancer. Such contamination usually reflects poor access to refrigeration; gastric cancer
rates have plummeted around the world ascéffe refrigeration became more widely
available during the twentieth centUfif”*® The use of heavily salted foodls

seconebest alternative to refrigeration for food preservatios typical of societies at

high risk for gastric cancer. How such foods promote gastric cancer is not yet entirely
cleari they may be more prone to microbial contamination than refrigerated foods (and
thus contain gastric mutagens), the nitrite content of the crude salts used for such
purposes may promote mutagen formation, and/or their concentrated salt content may
somehow increase the propensity of Helicobacter pylori to colonize the stomach and
promote stomach cancer. In any case, now that refrigeration is readily available, the use
of salt for food preservation is now unnecessary, and, as noted above, therayare ma
other good reasons to keep your salt intake low. In Asian cultures, certain fermented
foods (a case ohtentionalmicrobial contamination!) are known to contain mutagens,

and may contribute to risk for esophageal and gastric cancers. High intdkets of

and fresh vegetables rich in antioxidantsotably vitamin O appear to be protective

with respect to gastric cancer, possibly because the antioxidants block thgasitia
formation of mutagens from fodubrne precursor§? societies at the highest risk for

gastric cancer are characterized by high intakes of salt and low intakes of vitaffiin C.
748750
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| am unaware of any cogent evidericer any credible theoretical grounds for

suspecting that highcarbohydrate diets featuring lightbalted fresh foods can

increase risk for any AThird Worl do cancer.
Western vegetrians are at increased risk for these cancers. Indeed, as noted above, the
provinces of China with the lowest intakes of animal products appear to be at lowest

risk for gastric and hepatic candesuggesting that, not surprisingly, the growth factors

whi ch promote induction of AWesternd cancers
certain cancers prevalent in the Third World. Indeed, the best evidence that diets low in

animal protein can reduce cancer risk in rodents comes from studies focusing on liver
cancer®®® LB - Campbel | 6s atlewspm@indelsndtonlyi cat es t
prevent liver cancer, but also impede the progression of hepatitis B infection /% rats.

His interest in dietary protein as a stimulant to cancer induction had its origins in his

experiences as a young epidemiologist investigating an epidemic of liver cancer among
Philippine children; these children were found to have ingested peareit butt

contaminated with aflatoxin, a potent hepatic carcinogen produced by a species of mold

that can grow on improperly stored peanuts. Campbell noticed that the children whose
diets were being Aenrichedod with rehsethat ed U. !
risk for this cancer; a subsequent literature search turned up previous work by Indian

scientists showing that a diet high in milk protein boosted the ability of aflatoxin to

induce liver cancersinraf: Campbel | 6s own subsequent studi
including the milk protein casein in the diets of aflatettgated rats did indeed
increase the yield of livercancewh er eas t he Al ow qualityo pl ai

proved incuous in this regard’

Althoughesophageal cancer is prominent in many relatively poor societies, it is also a
prominent type of cancer in the West, primarily because smoking combined with heavy
drinking (especially hard liquors with a high concentration of alcéNajjeatly

increases risk for this cancer. As in the case of gastric cancer, rRtéb@ of fruits,
vegetables, and vitamin C markedly increases esophageal cancét f8k’® In the

U.S., risk for the most common type of esophageal cansgnamous cell cancers
concentrated in smokers of lower socimeemic status who are prone to alcohol abuse
and whose diets are low in fruits, vegetables, and vitafiins.

The incidence of a sulype of esophageal candeesophageal adenocarcinoinhas

been increasing rapidly over the last severahdes, and, in the U.S., is now the type
most commonly seen in white mal@3.It occursin the lower part of the esophagus

near the junction with the stomach, and arises from tissue that has been repeatedly
damaged by acid refluX® Obesity increases risk for this cancer by about tfokek

which explains some but not all of the recent increase in incidence. Smoking is also a
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risk factor, but the impact of alcohol is lessal. Cas&ontrol studies show that people
who develop this cancer tend to eat diets that are low in fruits, vegetables and fiber;
some but not all studies incriminate dietary fat as a risk fAt6¥. One large recent
casecontrol study conducted in the U.S. squarely indicts diets rich in saturated fat,
animal protein, and cholesteiiolvhereas polyunsaturated fat intake was not associated
with risk.”®® There is little published information regarding the possible role ofll@F

the genesis of this canceBtaying lean with a loviat, wholefood vegan diet rich in

fruits and vegetables appears quite likely to minimize your risk for esophageal
adenocarcinoma. If you suffer from chronic heartburn, you may be at increased risk for
this cancer, and might heell-advised to consult your doctor on this is&feThe only
known cure for this cancer is prompt surgical excisiotheftumor at its earliest stage.

A Brief Overview

Our discussion thus far has touched on nearly all of the cancers that cause over 10,000
deaths annually in the U.Bthe exceptions being cancers arising in the oral cavity,
larynx, and brain, as well @lse most lethal type of skin cancer, malignant melanoma.
Risk for cancers of the oral cavity or larynx are dramatically increased in people who
smoke, drink heavily, and have a low intake of fruits and vegetabieis other words,

these cancers are substantially preventable by a prudent diet and lifestyle, whether or
not modulation of IGH activity has a marked influence on their induction.

With respecta malignant melanomiawhich arises from special pigment cells in the

skin known as melanocytést is known that IGH is a crucial growth factor for

melanocytes, forthepeancer ous fipi gmented nevi 0o that
and for a high proption of melanoma&>®*’"® Antibodies to the IGH receptor

suppress the growth of many but not all human melanomas in cellecahd in

immunodeficient micé’* ’"® Treatment with human growth hormonevhich boosts

the | iver 6s -phasteaercreporecto stirhulate Bégrowth of pigmented

nevi in children’”*and researchers have noted that thegrag of pigmented nevi to
appear during adolescence may reflect the increase in effectived@ivity that

occurs during pubert{/? Thus, although the limited relevant epidemiology does not
clearly implicate dietary factors in the induction of melanoma, there are reasons to
suspect that the lower IGFactivity associated with lovfat, wholefood vegan diets

might confer a measure of protection from this cancer. In any case, the most effective
way to prevent this cancer is to avoid bad sunburns, particularly during chiléfiood.

The chief theme that emerges from studies examining the dietary determinants of brain
cancer risk, is that frequent consumption of cured (nitréated) meats such as bacon
may increase this risk, whereas fruit and vegetable consumption is proféttfe;
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these findings thus suggest that carcinogenic nitrosamines found in foods or produced in

the digestive tract may play an important role in the induction of many brain cancers.
Nonetheless, the curreavidence indicting cured meats as a major risk factor for brain

cancer is by no means airtighinore definitive studies will be required to firm up this

association before it can be generally accefittd.n any case, you donot
about this if you avoid meat altogether!

My point in taking you through this possibly rather tediousithy list of the most
prominent human cancers is to stress the facelhadst all cancers are substantially
preventable by a prudent diet and lifestyle.You can achieve this protection

- by keeping key growth factor activities relatively low with a vedaat that is low
in fat and emphasizes lowglycemicindex whole foods complemented by
regular exercise that promotes insulin sensitivity and leanness;

- by increasing your intake of protective canfighting phytochemicals with a high
intake of fruitsand vegetables;

- by minimizing exposure to mutagens or mutagenic infectious agents by practicing
sound hygiene and safe sex, making appropriate use of refrigeration for food
preservation, avoiding foods that are heavily salted or nitited, avoiding
chared flesh foods that contain heterocyclic amines and fatty animal products that
may harbor environmental mutagens, avoiding sudden excessive sun exposure,
keeping alcohol intake moderate, and of course not smoking;

- by using nutritional supplements tten boost your daily intake of nutrients and
phytochemicals likely to decrease cancer fiskch as vitamin D, selenium, fish oil

omega3 f ats, green tea polyphenols, and soy
supplementation in the final chapter);
- andbyavailing yourself of your doctoros abil

cancerous tissues when they are still in an early, surgicatbble stage. Pap
smears and colonoscopy (or sigmoidoscopy) are emerging as of particular value for
early detection.

Takeanother look at Figure 1. Those marked disparities is cancer mortality correspond
to a tremendous amount of potentially preventable human suffering. In my first year of
medical school, my classmates and | were allowed to interview patients in the nearby
V.A. hospital. Just by chance, the first three patients | worked with were all wasting
away with terminal colon cancémen who were not yet elderly, down to skin and

bones, and without any realistic hope for a cure. | was so traumatized by this
experence that | spent hours in the library studying this disease, and ran across the
recently published studies suggesting a link between dietary fat and colon cancer risk. |
was astounded to learn that many Third World cultures enjoyed a comparatively very
low risk for this cancer. In other words, the suffering | had just seen was probably
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unnecessary and inadvertently selfflictedi really not much different from the lung

cancer afflicting smokers. If you have seen a friend or loved one cope with tamcer
experienced cancer yourself wondét need to tell you how cr
disease or, failing that, to snuff it out at an early curable stage. The good news is that

we dondét have to wait for someugmoproeectul ous nc¢
ourselved it seems more and more likely that, with a prudent diet and lifestyle, we can

decrease our risk for cancer dramaticaliynt now. All that we need are knowledge

and the will to apply it.

A Role in Cancer Therapy?

Many though nball types of cancer are still responsive to the grepvtimoting actions

of IGF-I and of sex hormonée$® moreover, IGH supports the growth of new blood

vessels (angiogenesis) that is critically important to the expaos&wolid tumors and
development of metastas@s’®° It is thus logical to expect that dietary measures

which decrease the blood levels of these hormones, or that increase the level of proteins
that block their activities, will have utility for slowing the growth and spread of certain
cancers. In other wosdit is logical to inquire whether a lefat, wholefood vegan

diet can have a palliative role in cancer treatment.

As we have noted, the macrobiotic vegan diet is low in fat and relatively low in

glycemic index (owing to the fact that it bans wheatiflproducts and emphasizes

whole foods); thus, it very likely would decrease {=hd sex hormone activities in

the blood. The founder of macrobiotics, Michio Kushi, encouraged the use of his diet

for managing cancer. For this reason, the powetbein the cancer establishment

have been at pains to stigmatize macrobi oti ¢
quackery’® ! Yet Dr. James Carter, who is quite interested in the health impacts of
vegetarianism, decided that it would be of interest to quantify thévaliof patients

with pancreatic or metastatic prostate cancer who had decided to adopt a macrobiotic

vegan diet as part of their therapy; he then compared their survival statistics with those

of HAhi st oriicaneel patientsrronT theelsessné ardese cancers were in

comparable stages of development, but who had not elected to become vegans. He

found that, with respect to both pancreatic and prostate cancer, the patients who became

vegan were surviving significantly long€f Even though historicalkgontrolled

studies of this sort aredsthand e f i ni t i ve medi cal evidence, Cz¢
both provocative and credible, and merit replication in studies that are more rigorously

designed (prospective controlled studies).

Back in the 1960s, two clinical groups reported favorabljheir experience with a
low-protein vegan diets in the treatment of childhood leukemias. Although this diet was
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not curative, it did seem to prolong remissi6ifs®®® Presumaly, these observations
were forgotten as more effective chemotherapeutic regimens for childhood leukemias
became available. These reports accord well with more recent evidence that increased
IGF-I activity represents a risk factor for this canE&r’**which is more common in

children who are tall and had a high birthweight.

The Pritikin Clinic has provided striking evidence of related intérést! Dr. James
Barnard of UCLA obtained serum samples from 13 overweight men enrolling in the
Pritikin program, both prior to their entering the program, and again after they had been
on the diet/exercise regimen fanlg 11 days. He also obtained serum from 8 Pritikin
Aveteranso who had been following the Pritil
years. He then used this serum as the growth medium for a cell line derived from a
human prostate cancer, LNCaP;g&eells are known to be responsive to both-IGF

and testosterone. Barnard measured the growth rate of the LNCaP cells in the various
sera; as compared to cells grown with sera obtained prior to the Pritikin program, the
cells grown in the sera obtainafter 11 days of the Pritikin progragnew 30% less

rapidly. Furthermore, cell growth was depressed by 45% when sera from thetong
Pritikin veterans was used. Conversely, the rate of spontaneous cell death (apoptosis)
was markedly higher when cellgere incubated with the iday Pritikin serum or the

serum from Pritikin veterans.

Clearly, a lowfat, wholefood vegan diet, coupled with daily exercise, can have a
marked effect on the growth factor activity of the blood. Direct measurements showed
that the Pritikin regimen lowered IGHevels while boosting that of IGFBP1 thereby
decreasing effective IGFactivity; in addition, free testosterone declined owing to an
increase in sex hormottending globulin. These findings nicely rationalize thgpact

of the sera on the growth of the LNCaP cells. Furthermore, in conjunction with
previous reports from the Pritikin Institut€’® "*%these findings confirm that lowfat
wholefood neatvegan diet, complemented by insuiansitizing exercise, can decrease
blood levels of insulin, free IGFand free sex hormonésas suggested above.

In light of the fact that insulin is a major determinant of the effectiveitieswf IGFI

and of sex hormones, and can function directly as a growth factor for some cells, a

recent study correlating fasting insulin levels with cancer recurrence and survival in

early-stage breast cancer patients is of great interest. When dagalesrs compared

those women whose insulin levels were in the bottom 25% with those whose insulin

was in the top 25%, the latter group was twice as likely to experience a cancer

recurrence, anthree times as likelio die from theircancet’®* Thi s doesnodt

necessarily mean that high insulin makes breast cancer moriei lettgaably, high

insulin levels might just be an indicator of some other factor which is responsible for
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the pooreroutcomebut it és a reasonably safe bet that

direct role in this regard. Since we have just mentione@tii&in Institute, it is worth
recalling that, in cardiac patients whose serum insulin levels were initially relatively
high, these insulin levels dropped by an average of 40% after only 3 weeks of the
Pritikin dietexercise regimen.

Dr. Dean Ornish is currently conducting a controlled studyeterthine whether a

strictly vegan version of his regimen, originally developed for heart patients, can
favorably influence the clinical course of patients with eathge prostate cancer; the
patients recruited were inthe-soa | | ed fiwat cibdinwhichwlaeitumorisgo per
confined to the prostate and it is initially unclear whether surgical treatment or radiation
therapy will be warranted. His preliminary results indicate that, after one year, the
prognostic marker PSA fell by an average of 49%atients using this lifestyle program,
whereas it rose by an average of 6% in the control fHufs? After two years, 13 of

the 49 control patients had decided to go forward with definitive therapy (surgery or
radiation), while only 2 of the 43 patients in the lifestyle group had made this éfbice.
Since prostate cancer therapy itself can have undesirable complications, any strategy
which can decrease the need for such therapy is quite worthwhile. Hopefully this and
other future studies will furtherarify the role of optimal diet in cancer management.

So as not to raise false hopes, it should be noted that nutritional measures are extremely
unlikely to have a curative impact on cancer, or to markedly reduce tumor size
(objective remission). Thexeent to which feasible dietary measures can modulate

blood growth factor activities is limited, and moreover many cancers are no longer
dependent (or can be expected to eventually achieve independence) frorhdrtoed

growth factors. A more realistic p&ctation is that an appropriate diet could slow the
spread of many tumors to a useful degree, such that patients could look forward to extra
months or perhaps even years of useful life. (The remarkable experience of Dr.
Anthony Satillaro, recounted indhhbookRecalled by Lifemay represent one of those

very rare incidences in which a macrobiotic diet does indeed achieve marked sustained
tumor regression.)

Perhaps a vegan diet might have a more definitive impact on survival when it is used in
conjuncton with potentially curative measures such as surgery, radiation, or effective
chemotherapy; if these latter strategies succeed in eradicating visible tumors, it is
reasonable to hope that instituting a vegan diet might reduce the chance that small
remainng nests of cancer cells will survive to induce a recurrence of the cancer.

Furthermore, it is reasonable to expect that a vegan diet will prove to be a useful
complement to novel aréingiogenic strategies as these become clinically available.
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There & good reason to hope that the advent of measures for slowing or stopping the
tumorevoked growth of new blood vessels will make metastatic cancer susceptible to
long-term control. (By way of analogy, the development of insulin injections turned
type 1 dabetes into a chronic treatahle disorder, rather than the rapid death sentence it
had previously been.) Harvard scientists have recently reported that, in
immunodeficient mice injected with the LNCaP human prostate cancer, a soy protein
diet resulted in auppression of angiogenesis (and of tumor growth) associated with
and possibly mediated bya reduction of circulating IGFlevels®* These same

scientists had previously shown that caloric restrictiovhich markedly suppresses

IGF-1 activity i likewise inhibits angiogenesis in this tumor mb¥& Whether IGFI
suppression can impede canregoked angiogenesis in only some tumors, or rather has
broad general efficacy in this regard, remains to be seernl &5 on some tumors to
boost their produatin of VEGF (vascular endothelial growth factor), a potent stimulus
to angiogenesi&® "®%and it also makes endothelial cells more responsive to this growth
factor;®’ thus, some tumors which rely on production of VEGF to promote
development of the new blood vessels required for sustained tumor growth may be
particularly dependent on IGFactivity.
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VI. Preventing and Treating Autoimmune Disorders

Aut oi mmune disorders are diseases in which
Aconfusedod and cause inflammatory damage to
prominent examples are rheumatoid arthritis, ulcerative colitis, lupus erythematosus,

multiple sclerosis, and type 1 diabetes (in which the inquridlucing beta cells are

destroyel by immune cells). Although these disorders are rarely thought of as

Awesterno di seases or diseases of civilizat:i
number of reports indicating that most of these disorders used to be remarkably rare

among sufSeaharan black Africans, but are now becoming more common among

urbanized Africans who have adopted a more westernized lif&tyfeirthermore, it is

pertinent to note that the incidence of these diseases in Aficemicans is generally

no lower than that in American whitéshe incidence of lupus is actually higher; thus,

genetic faadrs cannot account for the remarkable rarity of autoimmune syndromes

among black Africans during the first half of the twentieth century. With respect to

rheumatoid arthritis, it was noted that, not only was this disorder rare among Africans,

but that wha it occurred, it was generally much less severe than the disorder

encountered in the We¥Y. Working on the opposite side of the contineBritish

physician Dr. B.M. Greenwood made very similar observations regarding the rarity of

the whole range of autoimmune disorders in Nigerians, and the mildness of clinical

rheumatoid arthriti§® 8%°

As might be expected, the urbanization and westernization of segments of the black
African population over the last few decades has been associated with a substantial
increase in autoimmune disorders. A report on ulcerative colitis illustrasggdint

nicely. Up until 1975, only 18 cases of this disorder had been diagnosed among blacks
in all of subSaharan Africa. In the next four years, 13 cases were diagnosed in a single
large hospital serving blacks near Soweto, South Africa. Notdbly3 af the victims

were educated, urbanized, and ate a westernized diet rich in animal pf&ducts.

. There is also considerable evidence that rheumatoid arthritis, multiple sclerosis,
ulcerative colitis, and type 1 diabetes were abarsibly less common in East Asian
societies than in the West during the middle decades of the last ceamulthat these
disorders are now increasing in frequency as these societies adopt diets richer in animal
products and calories, and obesity becomese commori*+828

Of related interest are international epidemiological studies correlating typical diets
with risk for type 1 diabetes and multiple sclerosis. The incidence of type 1 diabetes in
a country tends to correlate with the extent to wiaicimal products are included in the
typical diet?®® with respect to multiple sclerosis, international studies suggest a link to
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saturated fat or animal fat consumptf3f**? Shanghai is noted for a remarkably low
rate of type 1 diabetésabout only 2% as high as the incidence in Finland;
unforturately, since there are no available data on the incidence of type 1 diabetes in
ChineseAmericans, it is not clear to what extent environmental factors are responsible
for this low incidence. As of 1960, not a single case of multiple sclerosis had been
diagnosed in a black stffaharan African, and as of 1975 no cases had been identified
in the Bantu population of 15 milliofi’" %2 From 1932 to 1952Trowell worked in

busy pediatric wards in East Africa without diagnosing or observing a single case of
type 1 diabetes; a handful of cases appeared during the late 1950s prior to his
retirement®* Yet black Americans are by no means immune to these disorders.

An American stwudy, wutilizing data from the I
link between saturatefdt intake and subsequent risk for multiple sclerdSisAs we

have notedsince almost all Americans consume substantial amounts of animal products

during all or most of their live even American vegetarians, who typically are quite

fond of dairy products and eggshis study cannot invalidate the thesis that lifelong

consumpion of a vegan diet tend to prevent multiple sclerosis and other autoimmune

disorders.

Vegan diets may also have a role in the treatment of autoimmune disorders.
Scandinavian clinics have demonstiated that
precededy a oneweek juice fast are genuinely beneficial in the management of
various autoimmune or inflammatory disorders, most notably rheumatoid aftfriti&;

the arthritis does not go into complete remission, but the symptoms and related
laboratory indices are substantially improved in a high proportion of patients. (These
findings are a bit hard to interpret owing to the fact that, after the fast, vegan foods are
introduced gradually, and any food that appears to provoke auflaresymptoms is
thenceforth excluded from the diet; in other words, the regimen incorpefédds to

deal with specific food sensitivities. Nonetheless, since most authorities believe that
food hypersensitivity plays a role in, at best, only a small percentage of cases of
rheumatoid arthrititi§>’ it is unlikely that food exclusion is primarily responsible for

the clinical benefitechieved by these protocols.) The utility of a {atvegan diet for
controlling symptoms in rheumatoid arthritis has also been confirmed by an American

study®*® Another comma disorder which appears to respond to these techniques is

fibromyalgia®® 84

These results are paralleled by the experience of Dr. Roy Swank, who for half a century

has been treating multiple sclerosis with a that minimizes animal fat and saturated

fat, while increasing polyunsaturate intak&€* He reports that, in his experience,

patients who adopt this regimen within two years of first appearance of symptoms have
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a very favorable responsealthough the diseastoes not remit entirely, it generally

fails to progress, so that 20 or 30 years later they are alive and functioning at a relatively

high level. In the great majority of cases, MS follows a relapsing but inexorable

downward course which eventually leatils patients severely crippled and

precipitates their premature deaths. Swank claims that this slow downward spiral can

be prevented altogether in patients who are treated promptly, and considerably slowed

in patients who adopt his diet at a more advarstage of the disease. It is unfortunate

t hat other neurologists havendét taken up t he
until this happens, Swank will no doubt be
neurological community. (Perhaps after his deladly will erect the requisite

monuments!) It will be of great importance to determine whether it is avoidance of

saturated fat per se, or rather of the animal products which supply this fat, that is

responsible for the claimed benefit.

One other report migs mention. A young lady in Japan, afflicted with the potentially
lethal disorder systemic lupus erythematosus (SLE), detiagdinst the advice of her
physicians, but egged on by her parénts discontinue her steroid therapy and instead
adopt a lowcalorie fully vegan diet. Her disorder rapidly improved, and, at the time her
case was reported by her fiated physicians, had been in total remission for 5

years*? Perhaps this was merely a coincideiicand perhaps not!

In Search of a Mechanism

t is well accepted that fasting leads to rapid symptomatic improvement in patients with
rheumatoid arthriti&® Thi s i snét necessarily of much pr a
sooner or later a person needs to go back to eating normal amounts of ¢aories
which point symptoms usually return with a vengeance (assumingitheipe nt doesnot
adopt a vegan diet). Butntaybe of practical importance to understamualy fasting has
this anttinflammatory effect. The fact that fasting very markedly decreases bloed IGF
| activity may be an important clue. Blood white cell (neutifpevels drop
dramatically during a fast, and it is known that ¥GB a crucial growth factor for the
bodyos pr oduc %% Whese fvhitevdells are mediatdrsl okinflammation
in many inflammatory disorders. Less dramatic reductions in circulating white cells are
seen when people adopt whé@®d vegan diet&*® 24° Trowell commented on the fact
that, in the African populations in which autoimmunity was so rare, blood white cell
levels typically were much lower than in Europeans (though Africans could respond
appropriately to infections with a rise in white celléés)®®” These findings encourage
the hypothesis that a wheleod vegan diet helps to control inflammation by decreasing
the levels and pathly the activity of white cells that mediate inflammatioawing in
part to a suppression of IdRctivity.
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However, this is not an adequate explanation for the former vahsancef most

autoimmune disorders in st8aharan black Africans. Thissdnce seems to imply that

the crucial mechani sms which prevent the booc¢
Aconfusedodo and recognizing the bodybés own ti
effectively in the context of a wheleod vegan diet. These mechanisans highly

dependent on the process of apoptosis: during their early development in the thymus

gland, juvenile immune cells which are capal
identified and then Ainstr®ctedod to commit ¢

Guess what can protect the bodyés i mmune cel
s ay é -7 GFact, there is suggestive, though not yet definitxédlence that high

IGF-I activity can interfere with the process whereby-a¢dcking immune cells are

istrangl ed i n t hé&% Indeedasdneeesearchera haee gxpressanls i s .

concern thatherapeutic administrationof IdF mi ght i ncrease fAdAthe pot
development of autoimmune disease or lymphoid malignancy by allowingesetive
or transformed | ymphocyt es®™These mrsideaaioas pr ogr at

might provide at least paof the explanation for the apparent rarity of autoimmunity in
certain quasvegan populations relatively low IGFI activity may aid the efficiency of
the process that eliminates rogue immune &&li€onversely, high rates of both cancer
and autoimmunity in Western society may reflect the fact that high growth factor
activities evoked by rich diets impair the efficiency of protective apopitosis simply

do a poor job of eliminating the deranged cells that can give rise to chronic
inflammaory damage or cancer.

An alternative possibility is that IGFand growth factor activities might influence the
induction of Treg cell$ so-called suppressor cells which function to suppress the
activation of autoreactive immune cells and ward off amtoune syndromes.

Of course, additional or adjunctive explanations can be entertained. Some scientists
believe that exposure to partially absorbable antigens derived from animal proteins (like
milk protein) play a role in triggering certain autoimmunectieans®>® %’ However, it

is not immediately obvious why animal proteins, and not plant proteins, would be
offenders in this regard. It is reasonable to imagine that a specific food protein might
help to induce a specific autoimmune diseasedeed, this phenomenon has been
demonstrated in animalf3> #°and the thesis that milk protein pslto trigger type 1
diabetes has generated a great deal of contrd%t8} but it would seem

unreasonable to suggest that animal proteins are uniquely nefarious in this respect and
thus are responsible for the full range of autoimmune disorders in omnivore societies.
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Taking anotherdck entirely, Dr. Greenwood suggested that chronic parasitic infections
were primarily responsible for low African rates of autoimmuffifywhile this is an
intriguing suggestion, | would be more likely to suspect that the antigenic exposures
entailed by chromi infection wouldincreaserisk for autoimmunity. Moreover, | doubt
that the prevalence of parasitic infections was so uniform throughout black Africa as to
make this a tenable explanation for the virtual absence of autoimmunity there.
Nonetheless, thigiew merits further exploration.

In any case, there is reason to suspect that autoimmune disorders are substantially
preventable, and that a whelsod vegan diet can make a worthwhile contribution in
this regard. There is less doubt that suelisdnave antinflammatory properties that
are useful for the management of rheumatoid arthritis, fiboromyalgia, and possibly
multiple sclerosis.

A role for growth factor activities in autoimmune syndromes is also supported by
reports that chronic caloriestriction has a favorable impact on several autoimmune
conditions in geneticalbgusceptible rodenf§*®*” Although this strategy may not be
clinically practical, fasting or restricting calories on alternative days is now being
studiedin humans as a healfiromoting regimen; compliance is reported to be good in
well motivated overweight subjects, and is said to be beneficial in rheumatoid

arthritis 88

Controlling Asthma

Allergy is a type of immune hypersensitivity that is fundamentally different from the
autoimmune disorders considered above, in that it reflects an excessive response to
foreign proteing proteins not rade by your body. Thus, it does not result from a

failure to eliminate autoreactive immune cells. Allergy occurs in people who, for
unknown reasons, make high amounts of IgE antibodies. This particular type of
antibody is bound to the surface of inflamory cells known as mast cells; when this

IgE binds to its target foreign protein, the mast cells are stimulated to release histamine
and other inflammatory substances that can lead to the sneezing, wheezing, and itching
characteristic of an allergic rempse. | know of no evidence that a vegan diet

influences your risk for allergies one way or anotheith one qualification.

One of the most serious manifestations of allergy is asthma, which results from spasm
and inflammatory congestion of the narrovedithing tubes of the lung (bronchioles); a
serious attack can be life threatening if not promptly controlled. Allergy attacks are
often triggered by allergic reactions in the lungs, but exercise can also trigger or
exacerbate attacks in some people. Jdrae Swedish doctors who report success with
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wholefood vegan diets in rheumatoid arthritis, report that their regimen is also often

successful for alleviating chronic asthffté.If this is true (more study is obviously

needed, as no controlled clini¢aals have been published on this), my best guess is

that the diet is not influencing the allergi
response to this chronic inflammatory insult. Repeated bouts of asthma often cause the
linings of the brachioles to thickeia phenomenon known as fAairwa
this narrows the air passages, much like atherosclerosis constricts blood flow by

narrowing the lumen of arteries. It is now known that-IG$an important growth

factor for the bronchiatells whose multiplication leads to this remodellingpithelial

cells, smooth muscle cells, and fibrobld§t€”® One the the main inflammatory

mediators involved in asthma, leukotriene D4, is now known to boost #&tvity in

the bronchioles by inducing smooth muscle cells to release an enzyme that breaks down

an inhibitory IGFI binding protein made in the luff§” 8" It is reasonable texpect

that a decrease in blodmbrne IGFI activity, achieved with a lovat, wholefood

vegan diet, could reducethe IGF act i vity in the |l ungds bronc
prevent or reverse airway remodelling. While there is currently no expeament

evidence supporting this view, | think that it deserves consideration. In any case, it

would be worthwhile for asthma researchers to evaluate the impact of vegan diets on

chronic asthma.

Alternateday caloric restriction has recently been reporteceteeht patients with

moderate asthmfd? Since thiswould be expected to induce an episodic reduction in
growth factor activities, the benefit observed here may be mechanistically related to that
achieved with vegan diets.

A low-salt diet may also be useful for controlling asthma. Doctors had noted/tiest,
African children migrated from their villages to cities, their susceptibility to
asthma.seemed to increase rapidly and dramatically. Yet this migration did not
influence their reactivity on allergy skin tests, suggesting that urbanization was making
their airways more sensitive to the inflammatory compounds released during an asthma
attack. Dr. Peter Burney may have been the first to propose that salt was at the root of
this phenomenof’>®"® Subsequent investigations have shown that, in asthmatic
subjects particularly male$ a highsalt diet does indeed make the airways more
sensitive to bronchoconstrictive agents, and worsens the clinical course; conversely, a
low-salt diet is protectivén this regard’ “®’° More recenevidence indicates that

dietary salt also influences the severity of exeriseiced asthm&? 58

My suspicion is that the sodium pump inhibitors evoked by salted diets, that make

blood vessels more sensitive @soconstrictors, likewise can make the bronchioles

more sensitive to bronchoconstrictors; indeed, other researchers have recently raised
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this possibility®®* There is conflicting evidence as to whether inhalation of the drug
ouabaini a drug that inhibits the sodium pumpensitizes humans to
bronchoconstrictor&*#® however, this drug may conceivably be an inefficient

inhibitor of the type of sodium pump expressed in the lungs. One intriguing recent
study assessed blood levels of the circulating sodium pump inhibitor, and showed that
these levels correlated directlyth lung responsiveness to a bronchoconstrictar

finding quite consistent with my propog4f.

Finally, it should be noted that supplemental fish oil may have some utility for
controlling asthmé presumably because it can inhibit production of the most active
forms of certain inflammatory mediators (the aforementioned leukes)ahat

promote bronchoconstriction and airway remodelling in astfffh¥’ A number of
studies examining this application have had negative outcSthas, this may simply
reflect thefact that the supplementation regimen used did not achieve an adequate
enrichment of omega fats in body membranes. To achieve the besttdmmatory
benefits of fish oil, you need to take an ample dose of the fish oil cBe@H least 4
grams da¥) for a long period of time, in the context of a diet that is relatively low in
total fat and especially ome@afats. This has been illustrated nicely with respect to
psoriasis: many investigators have concluded that fish oil is of minimal or no benefit
this disorder, but a study which administered an ample dose of eBnelgde asking

the subjects to minimize dietary fat found a very nice respdn&mne insightful study
has shown that supplemental fish oil benefits asthma only in those subjects whose
leukotriene metabolism is significantly influenc®d.Since | recommend a vetgw-

fat diet anyway, supplemental fish oil could be expected to bevedlaeffective within
the context of that recommendati on. (I shot
inflammatory activity of fish oil is useful for treating rheumatoid arthritis and various
other autoimmune disordet¥ #*'and thus would make a useful complement to a low
fat wholefood vegan diet in the treatment of these syndromes.)

In summary, there is reason to expect that afldwow-salt vegan diet supplemented
with ample amounts of fish ome@afats could have a very favorable clinical impact on
asthma, attacking the problem from several angles simultaneously. Given tirafact
asthma seems to be reaching epidemic proportions, especially amongityner
children, this possibility merits clinical evaluation.
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VI. Bones and Jointg Staying Intact

I f you are planning and impopantriogkeep yourl i v e
bones reasonably strong, and your joints functional. How would the diet that | suggest
influence the health of these connective tissues? With respect to maintenance of bone
density, the diet that | recommend has some definite aalyes, but also potentially

some drawbacks.

Vegan diets tend to be lower in protein than omnivore diets. Protein is a source of
sulfur amino acid$ methionine and cysteiriethat are eventually metabolized by the
body to yield sulfuric acid (ouch!). THeody can buffer this acidity by drawing on the
phosphate in bone mineral, breaking down the bone mineral in the process; some of the
calcium released in this process ends up in the urine rather than back in bone. On the
other hand, the acid generateddogtein metabolism can be buffered by the carbonate
generated when certain negativelyarged organic compounds are metabolized
compounds like citrate, for example. Generally, foods that are rich in potassium are a
good source of such compounds. Tlaudjet high in naturaflood potassium tends to
protect your bones from the calcideaching potential of dietary proteinand a
potassiurrrich diet of moderate protein content seems to be optimal for bone health, at
least from the standpoint of adicsebalance®®#8%

(Vegetarian advocates are fond of stating that the sulfur content of animal protein has a
boneleaching acidifying effect on the body. What they usually fail to state is that the
sulfur content oplant protein is virtually as high as that of ard@hproteins: plant

proteins tend to be lower in the sulfur amino acid methionine, but higher in the sulfur
amino acid cysteine. Thus, any inherent advantage of vegan diets in this regard stems
from the fact that they usually are lowertatal protein tha@ omnivore diets.)

It is ironic that the calciunnich foods most recommended for preservation of bone
healthi dairy products$ are high in protein, and thus have a countervailing acidifying
metabolic effect that promotes bone breakdown. This is edlgd¢nie for cheesé a

real disaster for bone health, regardless of propaganda to the c8f{tr@rythe other

hand, milk contains compounds that can be metabolized to carbonate, and thus has a
somewhat less unfavorable effectimstregard. But if your intent is to protect your

bones by increasing your calcium intake, it makes much better sense to take a
supplemensuch as calcium carbonate or calcium citrate, that not only provides
calcium, but also generates alkaline buffefiogver to protect your bones. (No, every
body doesiothneed mi | k! ) I n fact, the Nursesb®o
ate the most dairy products had the highest subsequent risk for fracture. For example,
risk for hip fracture was increased by 45% in women who drank two or more glasses of
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mikaday’*®* Si nce this wasndt a randomigented trial,
evidence that high dairy consumption is bad for your borimg these results are

consistent with this possibility, and in any case they hardly support the heavily financed
propaganda of the dairy industry.

A salty diet also has an adverse effecbone health, owing to the fact that, for reasons
that remain obscure, salt promotes loss of calcium in the Hfi#8? On the other hand,

a high intake of potassium helps to offset this adverse effect of salt, possibly because it
promotes urinary excretion of sodium chloride *** So a lowsalt, potassiurnich diet
should help you to maintain your bone dénsi

However, there are several respects in which a vegan diet might not be absolutely ideal
for maintaining dense bones. For one thing,-IGBs an anabolic effect on boté;

dietary protein supplements have been shown to promote better fracture healing in the
elderly, possibly because they boost circulating levels ofll&8& Some studies report

that circulating IGH levels are relatively low in fracture patieit§°°® Furthermore,

the fact that free estrogen levels tend tdoleer in vegans (both prand post
menopausally), while beneficial in regard to cancer risk, would not be expected to
promote optimal bone density.

Anot her problem is that vegan diets, | ackinq
optimal intakes otalcium and vitamin D. (Vitamin D is an artificial additive to dairy
products the only natural foods truly rich in this vitamin are fish liver and fish liver

oils.) When children are raised on a vegan diet without supplementation, | suspect that
relatively low intakes of calcium and vitamin D, in conjunction with reducedIGF
acitivity, will conspire to blunt the increase in bone density that children normally
achieve. There are some reports regarding children raised on macrobiotic diets which
supportthis suppositior?®” °®®0n the other hand, once people reach adulthood, |
suspect that a lowalt, potassiuanich vegan diet will tend to slow the gradual loss of

bone density that is a natural feature of aging. If vegan children are given
calcium/vitamin D supplements, it seems likely that this will enable them to achieve a
higher bone mass in their youth, and ifytlmeaintain their vegan diet throughout
adulthood, this bone mass might decline more gradually. Thus, a suppkssaested

diet of the sort recommended here seems quite consistent with maintaining adequate
bone density into old age.

An additional potentishazard of a vegan diet for bone health is the fact that a diet
exceptionally low in protein can somehow impair the efficiency of calcium
absorptior®® *1°So if you choose the vegan approach, make sure that your regular diet
features some beans and/or soy products; any adverse impact of this protein on acid
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base balance can be offset by a high potassium infakerided that your total protein
intakeremais moderate (dondét make a fetish of
seen, increaseudaliintywk em| ardt Aproavt ei #h s eem
levels or cancer risk; lentils, which are very low in methionine, may be a smart choice

for boosthg the protein content of a vegan dfet.There isgrowing evidence t that soy
isoflavones may be beneficial to bone heélffresumably owing to activation of beta

type estrogen receptors in botig™*>.

Finally, the fact that vegans tend to be quite lean evident advantage \witespect to
many health risk$ will actually work against optimal bone density. People who are fat
tend to have denser bones, in part because weegring exercise will put a greater
mechanical stress on bones; this stress acts as a signal fordormsdse their

density. If you are a lean, light persowhether or not you are a veganyou can
compensate for your lack of heft by simply domgreweightbearing exercise brisk
walking or stair climbing, for example.

What does epidemiology ggest about vegan diets and bone health? Two studies have
attempted to correlate the agdjusted risk for hip fracture in various nations which

their characteristic food intakes; they each conclude that, the higher the intake of animal
products, the higér the risk of hip fracturg"® *“Ironically, quasivegan societies with
relatively low calcium intakes are thus seen to have much lower risk for fractures than
countries such as ours which make a fetish of dairy calcium! Critics will be quick to
cast doubts on the significance of these findings by claiming that people irvggasi
cultures do more physical labor, or may have distinctive genetic inheritantetatha

an important role in their lower fracture risk. While such criticisms are not without
merit (Chinese, for example, appear to be at lower risk for hip fracture owing to a
genetic difference in hip structure), it is of interest that fracture ragesoav climbing

in Hong Kong and other parts of the Orient as diets become more westétized.

In any case, | believe that an overall survey of relevant findings is consistent with the
view that a lowsalt, potassiunnich vegan diet, complemented by calcium/vitamin D
supplementatioin particularly during youth, when bone mass is being buaid

adequate in protein content, is likely to increase your chances for maintaining adequate
bone density into old age. Regular exercise will further increase this protection.

| should comment briefly on the current controversy regarding the possible impact of
dietary calcium on prostate cancer risk. Haglicium diets tend to decrease your
bodybés production of aareflectiom boféhd factthatyaumi n D

S 0 )
unil
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dondt need to absorb calcium as efficiently

Pharmacological doses of calcitriol have been shown to retard the growth of many
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prostate cancers, and some epidemiology suggests that good sun ekpdsicre

improves vitamirD status is associated with lower prostate cancer H&k?* These
considerations have given rise to the suspicion thatdadtium diets might increase

risk for prostate cancer by suppressing production of dgalcit?* Several

epidemiological studies support this vié¥¥ 2> but others do ndt®**?i or only do so

after drastic statistical manipulations of the d&ta(One of these studies reported
significant protection associated with high calcium intaké!) am somewhat skeptical

of this thesis primarily because, in most studies that have examined serum calcitriol
levels in large numbers of men, a relatively low calcitriol leveli@$¥een associated

with a subsequénncrease in prostate cancerrise f i ndi ng t hat doesnadt
support the proposition thhtood-bornecalcitriol plays a physiological role in prostate
cancer preventioft**** However, the prostate cells which can give rise to cancer are
capable of manufacturingeir own calcitriol, and this production is not influenced by
dietary calciunt>’ Perhaps the calcitriol circulating in the blood only becomes truly
relevant to prostate cancer prevention when
calcitriol is compromised by poor vitamin D stafd.If this is the case, then any

impact of calcium nutrition on prostate cancer risk should be minimized by taking

ample but safe doses of supplemental vitamin D. Furthermore, good vitamin D status
replicates the beneficial impact of dietary calcium oneblbealth, since both vitamin D

and calcium support bone density by suppressing production of thedlssoé/ing

parathyroid hormone. So perhaps the smartest approach when supplementing is to take
ample doses of vitamin D (e.g. 2,66@00 IU daily) and raderate doses of calcium
(500-1,000 mg). In the Physicians Health Study, greatest risk for aggressive cancer was
seen in men with estimated daily calcium intakes in excess of 1,50¢ mgerate

calcium supplementation in the context of a vegan (i.e. diag) diet is unlikely to

yield a daily calcium intake in excegbthis limit. Those tempted to minimize calcium
intakes in an effort to reduce their prostate cancer risk should bear in mind that good
calcium status not only aids bone health, but may also reduce risk for colorectal
cancer’® 940

Many vegan advocates tend to oveact to the propaganda of the dairy interests by
trying to minimize the importance of dietary calcium for bone health. In particular, they
point to the low risk of fractures in quaggansocieties where calcium intakes are low.

| would counter by noting that, whereas, at least under certain circumstances, a low
calcium diet can beompatiblewith the maintenance of good bone health, this is not
inconsistent with the possibility that imsug an ample calcium intake will promote
evenbetterbone health especially if the calcium is provided as a nutritional
supplement (rather than in proteich dairy products) and is accompanied by vitamin

D, another nutrient with great potential fooproting maintenance of bone densf.
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%2 However, | will agree with the calcium critics that the importance of dietary calcium

has been somewhat overemphasized weldt other protective factors such as an

appropriate acid/base balance and a low salt intake. Furthermore, vitamin D and

calcium arenodt the only supplemental nutri et
there is evidence that supplemental vitamjra well as other minerals such as

magnesium, zinc, manganese, and copgl of which play important roles in bone

metabolism can aid maintenance of bone den&ff>! In particular, Japanese clinical

studies suggest that high doses of vitamin K may markedly reduce fracture risk, even

though only a modest impact on bone density is obsérgefeor this reason, | believe

that a wel |l designed fAnutritional l nsurance
particularly hepful for keeping your bones healthy. Supplemental calcium alone, at

least postmenopausally, provides rather modest béngdithaps a 2% increase in bone

density in the first year or so of supplementation, after which steady loss of bone

mineral resumesThis modest benefit may be enough to postpone your date with a

serious fracturée but dondét | et the advertising hype o
thinking that calcium supplements alone will provide definitive protection for your

bones.

A more effecive option that has emerged in recent years is strontium supplementation.
The mineral strontium gravitates to bone, and works both to promote new bone
formation, while suppressing bone breakddWhA pharmaceutical form of strontium,
strontium ranelate, has received extensive clinical evaluation in Europe, and is now
considered a safe and highly effective option for managing osteopSto3is.

Strontium per se appears to mediate this benefit, and other strontium coniplexes
strontium citrate and strontium lactate, for exanipége available as nutraceuticals in

the U.S., and appear likely to confer analogous benefionsumed in amounts that
provide 340 mg of strontium, twice daily.

However, supplementation is not always favorable to bone health. Recent evidence
suggests that dietary intakes of ffoemed vitamin A (retinol, retinyl palmitaté)

whether from foodsmsupplement$ may promote loss of bone density and increase
fracture risk>°®*® Even relatively modest intakésbarely higher than the amount long
regarded as the Arecommendediakassdciptedi nt aked |
with increagd risk of fracture. Apparently, this reflects the ability of retinol (or rather

its metabolic product retinoic acid) to increase the activity of osteoclasts, the bone cells
that dissolve bone miner&? °®° Thegoodnews is that betaarotene, which the body

can convert to retinol to provide adequate vitamircvaty, hasnotbeen linked to loss

of bone density; evidently, the amount of vitamin A activity derived from dietary beta
carotene is sufficiently high to promote adequate nutrition, but sufficiently low that it
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represents no threat to bones. Food ssiaf preformed vitamin A include fish, fish

oils, liver, eggs, and certain dairy producHt
fortifiedo; retinol does not occur naturall)
retinol altogetherifyoueat&avgan di et , avoid fAenrichedo bre

supplements in which the vitamin A activity is provided entirely by beta carotene.
Once manufacturers have revised their products to excludernpned retinol, vitamin
mineral supplements shoub@ exceptionally beneficial for bone health.

A Comment on Kidney Stones

Although kidney stones are rarely hfiereatening these days (thanks to the availability

of good surgeons), they can be excruciatingly painful. Most such stones consist of

calcium salts (e.g. calcium oxalate), so an effective way to prevent them is to minimize

the amount of calcium that the kidneys allow to pass into the urine. We have already

noted that a salty diet, as well as a diet high in protein, promotes lossiofrcaidhe

urinei whereas the alkalinizing effect of a potassitian diet is protective in this

regard”®*°® In other words, a lovsalt wholefood vegan diet of moderate protein

content (i.e. that isndot high in soy protei:!
preventing kidney stones.

The other key ways to reduce your risk for kidney stones is to moderate your intake of
vegetables (such as spom that are rich in the compound oxalic acid, and to increase
your intake of fluids®" °®* In susceptible individuals, very high supplemental intakes

of vitamin C may cause the body to make significant amounts of oxali¢®cid;

however, in most people this is not a significant coné®ri°® (Earlier studies

suggesting a more general effect of vitamin C on urinary oxalate levels proved to be
technically flawed.) Conversely, supplemental vitamin B6 tends to decrease oxalic acid
production in people who make excessive amounts of this compound, and thus may be
useful for reducing kidney stone risk in such individU’a78/* Ample intakes of

magnesium from whole grains, beans, or suppleméngso appear to reduce kidney
stone risk’?

Surprisingly, unless your diet is exceptionally high in calcium (say, over 2,000 mg per
day), dietary calcium seems to have relativitle influence on the amount of calcium
that is excreted in the urine. An increase in dietary calcium acts to suppress the
production of certain hormones that induce calcium absorptiba net effect being

that net calcium absorption does not rigmi$icantly; this protective mechanism is
overridden only when calcium intake becomes exceedingly high. lronically,
supplemental calcium has actually been foune:tlucekidney stone risk in some
individuals, owing to the fact that dietary calcium tet@lform an insoluble precipitate
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with dietary oxalic acid, such that the oxalic acid cannot be absdtbafkt the
conventional medical wisdom for years has been to have kidney stone paitdrask
on calciumi which doesittle to prevent these stones, while putting bone health at risk!

In one recent Italian clinical study, patients who previously had experienced kidney
stones were randomly assigned to either adalgium diet or a diet with a reduced
intake of salt and amal protein. During the next five years, recurrent kidney stones
were onlyhalf as common in those patients restricting salt and animal protein, as in
those restricting calciurtl;' Hopefully this highly publicized study will help to change
medical practice for the better.

Keeping Your Joints Healthy

If you want to enjoy the healtpromoting advantages of regular aerobic exercise into a
vigorous old age, is it also of great importance to keep your wbgdring joints in

good shape. Staying lean and choosing aerobic exercises that are lowi ippaet
walking, stair climbing, elliptical gliding, or cycling in preference to running or
bouncing aerobick will be beneficial in this regard. The weight loss achievable with a
low-fat, wholefood vegan diet accompanied by exercise may be of particular benefit t
overweight people who are starting to experience hip or knee probfeidswever,

how such a diet will influence cartilage health in other respects is not clear. There do
not appear to be any evidence that qwagian societies enjoy special protection from
osteoarthritis.

There is recent evidence from twey8ar controlled studies that the natural supplement
glucosaminé a biosynthetic precursor of the mucopolysacdesithat constitute a

high proportion of the dry weight of cartilage, and of the hyaluronic acid that lubricates
your jointsi can slow or halt the loss of cartilage in people suffering from osteoarthritis
of the kne€”® ¥ Moreover, when the participants in this study were followed up five
years later, those who had received glucosamine during the study were found to be 57%
less likely to have undergone a surgical knee replacefffenthere is considerable
evidence albeit not entirely consistetit - that glucosamine supplementation can
provide symptomatic benefit in osteoarthritis of the knee, easing pain and improving
joint mobility i without the potential toxicity associated with many anfiammatory
drugs?® %! These considerations suggest that, in people who still enjoy healthful joint
function, glucosamine supplementation might have utility for preventing the onset of
osteoarthritis and keéqg your joints structurally intact. It will probably be many years
before this supposition is adequately evaluated in clinical studies, but | am following
my instinct and incorporating glucosamine into my supplementation program while my
joints are stillin good shape.
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Another interesting point on glucosamiine a recent epidemiological study which
attempted to assess the impact of supplementation withiteonin-mineral

nutraceuticals on total mortality, the only supplement whose use was associatad wi
significant reduction in mortality wasglucosamine®? % Subsequent analysis also
pinpointed a reduction in lung cancer risk in glucosamine d&&his association was
completely unexpected, and may turn out to be just an irreproducible fluke. But since
the proective impact of glucosamine on the joints appear to reflect an anti
inflammatory effect on chondrocyte> *®the cells which build cartilage, it is not
inconceivable that therapeutic doses of glucosamine could exert anfiamimatory
effeccon ot her tissues that is favorable t
can confirm this protective association.
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VIIl. Coda i A Few Odds and Ends

To wrap up, | will address a fewmothel evant t
preceding discussions:

Prostates and Periods

Prostatic hyperplasiaas distinct from prostate cancer, which usually arises in a
different part of the prostaier ar el y ki I I s men, but 1t can ma
more annoying than they oudbtbe. | have a strong suspicion that the reduction of
growth factor and sekormone activity associated with whdteod vegan diets may

slow the onset of this disord&. It is intriguing to note that symptomatic prostatic
hyperplasia used to be considered quite rare in Ghina has become increasingly

more common in recent ye°2°% The fact that it is now more common in urban

China than in rural China is consistent with the possibility that epesgan diets are
indeed protective in this regard\ study in 1997, focusing on the vicinity of Beijing,
found that urban men were four times as likely to report prostate symptoms as rural
men, and that estimated prostate size was 50% greater in the former*gichm.

authors perceptively noted that, a decade prior to this survey, intake of animal protein
had been over-told greater in the urban men than in the rural ment wioshom had
eaten a quasiegan diet throughout their lives. Furthermore, there are recent reports
that increased serum levels of free {G&nd of insulin may be associated with

increased risk for clinically significant BPH, whereas the IGF antagd@§i8P-1 and
IGFBP-3 may be protective in this regattd*®* Regular exercise, as well as moderate
alcohol consumptioi both of which promote improved insulin sensitivity, and thus
tend to lower blood levels of insulinhave also been linked to reduced risk for this
disorder?® °%® Thus, an overview of the admittedly limited relevant evidence that is
currently available encourages the view that the relatively low growth factor activity
(low blood levels of free IGHFand of insilin) associated with loviat wholefood

vegan diets would tend to prevent or postpone symptomatic overgrowth of the prostate.

Women have their own set of probleinmcluding the premenstrual tension

syndrome, menstrual cramping, and the side effastscaated with onset of

menopause. Since free estrogen levels are lower onsidadevegan diets, the

hormonal shifts which precipitate these syndromes are less dramatic in the context of
such a diet. A recent controlled study by Dr. Neal Barnard alfehgoes has

demonstrated that the annoying symptoms often experienced premenstrually, as well as
menstrual cramping, are less severe when women are eatingfat, loviholefood

vegan dief? (In fact, the symptomatic benefit was so substantial that it interfered with
the experimental designthe women who were supposed to switch back to an ordinary
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omnvore diet refused to do so!) There is also an impression that inegpgesn

societies like China, the hot flashes and other symptoms associated with onset of
menopause are less troubling; whether vegan diets might have preventive or therapeutic
benefitin this regard has not been assessed in clinical studies.

Health Benefits of Fiber

Although the idea that dietary fiber lowers colon cancer risk may not hold water after

all, there are plenty of other respects in which an ample intake of dietary fidech

you will surely achieve with a lovat, wholefood vegan diet can aid your health.

Aside from the obvious fact that you will avoid constipation, the incidences of
appendicitis, diverticulitis, hemorrhoids, varicose veins, hiatal hernia, and gaision
anomalously low in cultures whose traditional diets are high in fiber. Dr. Hugh Trowell
and his eminent colleague Dr. Denis Burkitt did much to document this point in their
insightful writings promoting fiberich wholefood diets**> 2% 833 They popularized

t he mott o: fAihneeanthgthat f g o@fut e@wdithdobdds, yod will f i ber
have a soft stool that will protect you from the many potential health problems
associated with hard stools. Hard stool can lead to impactions that promote both
appendicitis and diverticulitis; and the straipi@ssociated with the need to evacuate

hard stools is a suspected to be a factor in the origin of hemorrhoids, varicose veins, and
hiatal hernia.

The impact of dietary fiber on risk for appendicitis is now however a bit less clear than
we formerly suspecte Studies in South Africa indicate that risk of appendicitis in

black South Africans is remaining quite low despite the fact that dietary fiber
consumption has declined quite substantially and is now not much higher than that of
whites?” 98 However, dietary fat intakié and thus presumably intake of animal
productsi remains low in most black South Africals. So perhaps it is a lofat or
guasivegan diet that mediates the protection from appendicitis. There is evidence that
a vegan diet can have an impact on the types of bacteria that populate the lower
intestinal tract®® *°°* Furthermore, as we have seen, a vegan diet influences the rate of
cell multiplication in the colon lining. Conceivably, such factors could influence risk

for appendicitis. Epidemiology in Britain suggests that British vegetarians have only
about half a high a risk for this disorder as do omnivol&8.

An association of high fiber intake with reduced risk fimediculitis and hemorrhoids
appears to be more solid, inasmuch as-filggr diets have shown utility for treating
these syndrome§®310%
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The rarity of varicose veins in rural Africa was once quite extraordinary. | can quote
Dr . Denis Burkitt on this: ADuUrmewmegstein958 i n
culture had little impact, | specifically looked for varicose veins in over 4,000 adults
during an inspection of an entire community for trypanosomiasis. Only five cases were
found, an incidence of 0.12%, which is about-bnedredth of the indence in Britain

or t h e® " ThisSarit of Garicose veins goes hainéhand with a rarity of deep
venous thrombosis, a frequent cdiogtion of surgery that can lead to fatal pulmonary
embolism. (This is what killed Andy Warhol, for example.) Several British surgeons
have claimed that the incidence of deep venous thrombosis has plummeted in their
practices after they started to giwean supplements to their patiem%‘ unfortunately, |

am not aware of any controlled clinical studies that have attempted to validate these
observations.

With respect to gallstones, dietary fiber, by speeding the transit of food thiloeig
intestines, decreases the ability of gut bacteria to transform bile acids into less soluble
metabolites that are linked to increased gallstone risk, such as deoxyc¢H81ate&

These metabolites, @&ftr bei ng reabsorbed, inhibit the 11
(7-alphahydroxylase) that converts cholesterol to bile ad?d$;'***as a result, bile

tends to have an excess of cholesterol that may crystallize out to form gallstones. This
key liver enzyme is also suppressed by insfiin'**% implying that good insulin
sensitivity and lowinsulin-response diets should be protective. Hatwholefood

vegan diets are typically rich in fiber, tend to promote leanness and insulin sensitivity,
and prowoke relatively low insulin secretidanso they are ideal for preventing

gallstones.

To show how effective this protection can be, | will quote gallstone expert Dr. Kenneth
Heaton: fADenis Burkitt recalls that in 17 vyc¢
operated on only two patients with gallstones, one of whom was a queen. At the time of

writing, figures from replies to questionnaires received by D.B. amply confirm personal
impressions. Twelve hospitals in Uganda have supplied 109 monthly retdrhaan

not reported a single case of gallstones. The same is true for Malawi after 102 hospital

months. In Tanzania, 207 hospital months have yielded only two cases and in Kenya 67

hospital months have turned up just one case. In West Africa, 13 Midespitals

have seen only two patients ¥Wth gallstones

Contrast these figures with the estimate that, as of 1970, abcthiohmillion
gallbladders were removeahnuallyin the U.SI'®® And lest there be any be any
suspicion that blacks are at low genetic risk for gallstones, Heaton cites a survey in
Philadelphia noting that AfricaAmericans accounted for 42% of all admissions for
treatment of cholesterol gallstones.
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Native American womein and women with significant Native American genetic
heritage, such as mestizo Mexicans and Mexisarericans are at greatly increased
genetic risk for gallstones, and their risk for this disorder is extremely high if they grow
up eatinghe fatty, oveirefined omnivore foods popular in the U.S. Although having
symptomatic gallstones usually only entails physical discomfort and the inconvenience
of undergoing surgery, it can also have a more sinister outcome; in aB&ubPcases,

a sugically-removed gall bladder is found to harbor a gallbladder canadaich is

almost invariably rapidly fatal if not completely removed by the initial surgery.
Presumably, the inflammation often induced by gallstones markedly increases the
chance thaa cancer will arise in the gallbladder; gallbladder cancer is associated with
gallstones in about 800% of cases. A survey of the records of the New Mexico
Tumor Registry during the 1970s indicated that gall bladder cancer was the third most
common canaediagnosed in Native American women, trailing only cancers of the
breast and uterine cerviX™® To the extent that proper diet can minimize gallstone risk
in Native Americans, adopting such a diet may thus be expected to proportionately
lower risk for one of their most prominent killer cancers.

Evidently, if you want to minimize ya need for the services of a surgeon and stay out
of the hospital (which is where the really bad antibiogéisistant germs are!), a high
fiber wholefood diet is a really smart idea.

Whi |l e | am on the topic of fiber, I shoul dni
epi demi ol ogical studies, making use of the |
indicating that a relatively high consumptionvdfolegrains (not grains per se) is

asssoiated with significantly decreased risk for heart attack, stroke, and didBgtes.

1919 The authors of these studies used sophisticated statistidpses to try to pin

down the components of whole grains that were primarily responsible for this

protection, but the protection appeared to be largely independent of fiber per se, or of

specific nutrients such as B vitamins, vitamin E, or magnesium.isNeduced

glycemic index a likely explanation: in an American population, whole wheat flour is

the predominant whole grainand this has virtually as high a glycemic index as white

flour. Thus, there appears tmovidee a fAmyster
important and versatile health protection. | would like to see the neglected trace

mineral silicon examined in this regdf ***i but t hat i s a mere hunch
home | essonodo is that at every oppfoedt uni ty vy

grains if at all possiblé consistent with the advice to eat a whided diet. Whole

wheat pasta is a great way to get your whole wheat, as is bulgur wheat (a dish popular

in the Mediterranean) ; Afl our | @lpistaet br eads f ¢
grain kernels are a better choice than breads made from-§raiynd flour.
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Macrobiotic vegans place great emphasis on brown rice, which in any case is more
flavorsome than white rice. Health food stores usually offer a wide range of rather
exotic whole grains.

Adverse Effects of Veganism?

It is common sense to suspect that the reduction inl i&f&vity associated with a

vegan diet will not be favorable to optimally efficient wound healfig°** As noted

above, there is evidence that protein supplements can boost circulatiridd@ts and

accelerate the healing of fractures in the elderly. Theoretically, a reduction-in IGF

|l evel s might also compromise the ability of
aggressively in response to invasion by pathogenic microorganféfidowever, there

currently is little evidence that vegansve a compromised immune status or are at

increased risk for infectiotf?® If you are faced with a severe trauma or a persistent

infection and would like to boost your I@Ractivity temporarily, adding some lofat

dairy products to your diet would be a rational strategy.

In regard to risk of infection, inadequately cookedlHi@roducts are the most common

source of staphyl oc oc c alboriefinfectidus ifnesses.oni ngo at
Presumably, this is because the infectious organisms that thrive in aninGilsling

humans are fundamentally different that thosatlnfest plants. The harm that arises

from eating microbially contaminated plant products generally results, not from

infection, but from ingestion of carcinogens or other toxins produced by the

contaminating organisms. (The recent episode of Exconteminated spinach

stemmed from water polluted by I|Iivestock wa:
seem to deter transmission of fAmad cow di se:
broccoli diseaseo is unlikely ttemake an apj]

European fimad cowo0 epidemic and-botnelE. occasi ot
coli infections in children have motivated many people to take a more serious look at

vegetarianism or vegani sm ( tHeartuigeasel 6 m a mi t ¢
diabetesorcancerhasndét al ready provided sufficient

There is some evidence that, in people who are hypertensive, a low intake of saturated
fat and of animal protein as well as low blood cholesterol levelsay increase risk

for hemorrtagic stroke; this has been reported in Jdpaf%% %% 1%24nd, more

recently, in the U.$°?® Conceivably, the cerebral vasculature may be thinner and more
prone to rupture when growth factor activities are low; smooth muscle cells of the artery
wall are protected from apoptosis by I&Rvhich also promotes production of the

protein elastif®?® °*° This is a very minimal risk if your blood presstis on the low

sidei hemorrhagic stroke is quite rare even in Japanese when their systolic blood
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pressure is under 1¥8i and it should be noted that-salled ischemic stroke (the type
resulting from blood clots) is much more commonhie U.S. Nonetheless, if your

blood pressure is very high (despite your best effort to control it with diet and drugs)
and your doctor thinks that hemorrhagic stroke may be a major risk for you, cutting the
animal protein out of your diet may not be a widea. Theoretically, fish oil, which |

have often recommended for a wide range of hgalbtective benefits, has the

potential to increase risk for hemorrhagic stroke owing to the fact that, much like
aspirin, it can stabilize the blood clotting celidagelets); however, there is currently

little direct evidence in support of this concern, whereas there is good reason to believe
that fish oil provides protection from the much more common thrombotic type of
stroke!%!

The epidemiological correlations between low serum cholesterol and hemorrhagic
stroke risk are just one aspect of a bevgthenomenon that has led many to question

the wisdom of striving for low cholesterol levels. Epidemiological studies have often
found that people with relatively low serum cholesterol are at increased risk for death
from a number of nowascular disords, including many types of cancer, respiratory
diseases, digestive diseases, cirrhosis, trauma, and sUféitlé® It is important to

note that, when people in Western society have a low cholesterol level, this is hardly
ever attributable to a consumption of a quasgan diet their cholesterol is usually

low despiteconsuning a fatty, overefined diet. Low cholesterol under these
circumstances implies a peculiarity of metabolism or lifestyle that in many cases may
be harmful to health, or that reflects an ongoing disease process. Thus, a low
cholesterol may be a refleati of a low food calorie intake in people who are

depressed, demented, feeble, or addicted to drugs or alcohol; such people are evidently
at increased risk for death from a number of causesl serum cholesterol clearly has
nothing to do with it. The dction in calorie intake may itself pose a risk by
compromising the intake of protective vitamins, minerals, and phytochemicals. Chronic
inflammation also typically lowers cholestef8f>and it has been shown that

cholesterol tends to decline in th&4ears prior to death from candea phenomenon

that, in the opinion of many experts, largely accounts for correfabetween low
cholesterol and cancer risk> %% 1%3’Some cancer cells remove cholesteich LDL
particles from the bloodstream, whereas others can lower cholesterol through
inflammatory mechanisms. No one has ever proposed a credible methdrescby

low serum cholesterol could increase cancer risk, or demonstrated that low cholesterol
increases cancer yields in rodent studfas.

Analyses that take these factors into account have concluded that, with the likely
exception of the low cholesterol/hemorrhagic stroke connection (which still lacks a
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clear explanation, but emerges quite consistently in epidemiological studies), low
cholegerol itself is unlikely to be the cause of the increasedvasgular mortality
associated with low cholesterol levéfa® 1°** The most dfinitive analysis in this

regardi by British epidemiologist Dr. M.R. Law and colleagueBvided

epidemiological studies into two kinds: those in which the enrollees were employees of
a large company, and-salled communitybased studies that enrolladarge cross
section of the general public. Law reasoned that, in the empbagssl surveys, the
subjects were very likely to be healthy at baseline (when blood samples were taken),
whereas in communitipased surveys a far higher proportion of the suibjeould have
pre-existing medical conditions that could lower cholesterol. Sure enough, Law found
thatnoneof the employedased studies linked low cholesterol to increased mortality
from anycause, whereaal of the communitybased studies correlatemv cholesterol

with increased noworonary mortality. Law concluded that this was definitive evidence

that low cholesterol was the result, rather than the cause, of lethal diseases or of medical

conditions that promote lethal disedS&. (The studies in question did ngexifically

note the incidence of hemorrhagic stroke, so they did not provide insight into its link to
low cholesterol but on other grounds Law concluded that the link between low
cholesterol and hemorrhagic stroke was genuine.) Another insightfulstodsed that
increased risk was seen only in people whose cholestecbhedsubstantially; people
whose cholesterol was steadily low for a number of years met@ increased risk>®

The authors of this study concluded that t he

causality proposition that <catabolic di
other words, the redttion in cholesterol is usuallymarkerof a dangerous health
problemi rather than anediatorof it.

This is borne out by studies looking at mortality risk in people who use cholesterol
lowering drugg these studies show that cholesterol reductiorat@gramatically

protective impact on vascular risk, without increasing risk of mortality from cancer or
any other major caugé*® With respect to dietary impacts on cholesterol, it is
comforting to note that in the Oxford Vegetarian Studylongterm follow-up of the

health status of 6,000 British vegetarians (a significant proportion of whom are vegans)
T the vegetarians were at substantially and significantly lower risk foaetle

mortality, as well as for death from heart disease or cancer specitféallyou will

also recall that, in the China Health Project, the provinces in China that had the lowest
cholesterol levels were also those that had the lowest risk for dapoesumably

owing tothe fact that, in China, a low cholesterol is a marker for low animal product
consumptiort*® 1% Thus, there is little reason to suspect that either low cholesterol, or
a reduction in cholestel, acts to increase cancer risk. It bears repeating that the
correlationsnoted in epidemiological studies very frequently do not reflect causation;
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for example, the fact that heart disease is more common in societies that have safe
drinking water doegot imply that safe drinking water causes heart disease! Similar
logic may apply to the association between low cholesterol andasmular mortality.

A major problem with the hypothesis that low cholesterol tends to increase mortality is
that, by and laege, no one has offered any credible mechanism whereby moderately low
cholesterol levels could exert dire effects. However, some scientists still suspect that a
correlation between impulsive or violent behavior and low cholesterol may in fact
reflect somémpact of circulating cholesterol levels on brain functt8H; ***a limited
amount of animal data appears to support this possibility, whereas other animal studies
do not. Law did not find any associatibatween suicide or other violent death and low
cholesterol in the employd®sed studies. Furthermore, he cites evidence that
depression can lower cholesterol levielga anorexia or inflammatory mechanisins
whereas successful treatment of depressidypically followed by an increase in

serum cholesterdf*® Suffice it to say that there is presently no evidence that vegan
diets render people more violent or impulsive, nor has the world yet been terrorized by
roving bands of hoppedp vegans! Indeed, the relativelydantake of branchedhain

amino acids and high intake of carbohydrates that characterizes most vegan diets would
be expected to promote brain synthesis of the neurotransmitter seiiotodaficit of

which is often a factor in violent behavior or depiess®*® Nonetheless, it should be
noted that many vegan diets are poor sources of ofi\&a#y acids, and a low intake

of these has recently been linked to increased risk for depré8&idfi’ This once

again argues that vegans would be well advised to supplement withi fistihough

plant sources of omegasuch as flax oil are also likely to be useful with respect to
optimizing brain function.

Vegans are usually lean and thin. You should be aware that, if you want your son to
become a star linebacker, a vegan diayy make it harder for him to acquire the large
muscle mass required. Itis a common belief among body builders that, no matter how
much soy protein a person consumes, a vegan diet is not consistent with achieving
maximal lean mass. This is probablytjtiee flip side of the reduction of growth factor
activity that is so protective from a health standpoint. For vegans attempting to build a
larger muscle mass, supplemental creatine (about 3 grams daily) as an adjunct to
vigorous resistance training mag particularly helpful, as vegan diets contain no
creatine at all, and vegetarians typically have a slightly lower body pool of cré4fine.
1049 Supplements of the essiahamino acid leuciné as well as of its natural

metabolite betdnydroxy-betamethylbutyrate (HMB) have also demonstrated some
potential for increasing muscle protein synthesis and/or slowing the rate of muscle
protein breakdownh?°01052 10521062 3 nharently without adverse effec¢t&there is no
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evidence that supplemental leucine or HMB influence-1@Etivity. A simple way to

look at this is that skeletal muedries to maintain a relatively constant level of free
leucine; when this level is low (as it often is immediately after strenuous exercise or in
certain diseases associated with loss of lean mass) muscle fibers attempt to normalize
this level by incredng the rate of protein breakdown and slowing the rate of protein
synthesis. Conversely, an increase in muscle levels of free leucine has the opposite
effect, inducing an increase in protein synthesis coupled with a reduction in protein
breakdowri preciely what you would want if you are trying to increase your lean
mass. Muscle may also monitor the level of the leucine metabolite HMB as an index of
free leucine levels, and the utility of HMB supplements (3 grams daily) for slowing
muscle breakdown andiliding lean mass is now well documented; remarkably, there

is also preliminary evidence that such supplementation may even slightly lower serum
cholesterol and blood pressdf&® Thus, for vegans who would like t@éf up their

muscle mass without having to resort to androgenic hormones (anabolic steroids) or
measures that increase bleoakne IGFI activity, supplements of creatine, leucine, and
HMB, complemented by resistance training, may offer a safe and effetternative.

A further provisa if you wish to raise an infant on a vegan diet, by all means make

sure that he/she gets human breast milk (if at all possible) during the first months of life;
there is more and more evidence that breast feeding promgestant health

advantages. (In other words, human milk should not be viewed as adhesthictive

animal product-at | east in infantsl!) Once the infa
overboard on restricting fatgrowing infants require a fair amnt of fat for proper

formation of their central nervous systems. And of course make sure that your child
takes a supplement providing vitamin Bilthis nutrient plays an important role in

supporting tissue growth. Supplements of calcium and vitamiapaiso be

advisable, albeit less crucial. It may interest you to learn that, in the final edition of his
classic book on child rearing, Dr. Benjamin Spock advised that all children over the age
of 2 be raised on a lofat vegan diet (much to the constation of his publisher, |

might add!). A vegan diet had saved Dr. Spock from a severe health problem in his
eighties; he went on to live another decade, and became a staunch advocate of veganism
in his later years.

The Paleolithic Persuasion

| would be remiss not to take at least a little time to address the increasingly popular
notion that humans are evolutionarily adapted to a high meat diet such as that which
they practiced in pragricultural times. Whatever the merits of this view, it has great
appeal to people who want to be told that the flesh products they like to eat are actually
good for them!
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After the invention of stone tools and weapons, which made hunting much more
effective, and prior to the invention of agriculture, humans did indeed high
proportion of their calories from game animals. Foliage, fruit, wild tubers, and nuts
supplied the remainder of their caloriegrain products and beans were not dietary
staples prior to agricultur@®*

Many aspects of this diet doubtless were laudatory. The plant foods were whole, rich in
potassium, fiber, and phytochemicals, and low in both glycemic iadéxcaloric

density. Refined salt was not available. The meat of game animals was usually quite
leani not at all like the marbled steaks that modern man eiijges was

comparatively rich in protective ome@afats. Dairy products were unknown, ange

were only an occasional treat. Quite a lot of energy was expended in the pursuit of not
that many calories implying that obesity was probably a rare problem (as is certainly
the case with the few remaining hunggatherer cultures).

However, | refise to buy into the argument that the thousands of years that our
paleolithic ancestors spent as hungatherers implies that we are adaptecetpuirea

high intake of flesh products to maintain good health. Although certain useful nutrients
such as cauitine, creatine, and taurine are supplied primarily by flesh foods, humans
did not lose their capacity to synthesize these compounds during their paleolithic years
(in stark contrast to the fact that cats have become obligately dependent on flesh as a
souce of taurine). Very small dietary intakes of animal products can meet the need for
vitamin B12 (which these days can be readily provided in supplements). There is no
reason to believe that high protein intakes are vitally important to health and, as we
have seen, relatively low protein vegan diets can protect us from a wide range of
disorders.

Vegan advocates could counter (and often do) by claiming that, in the millions of years
prior to the development of stone weapons, our hominid ancestors wereegmas)
like the current great apésand that we thus are adapted to requivegandiet; they
note that our dentition and digestive tracts are much more akin to those of herbivores
than carnivores. Or they could claim that thousands of years of eelanagriculture
have made us dependent on grains for good health. Frankly, | think that these views are
just as specious as the contrary view that we are adapted to require lean meat.
Throughout their evolution, noalchgetshelmancest or
hands on to stave off starvation. There is no compelling reason to believe that any
particular premodern dietary pattern guarantees an Edenic state of lifelong good health.
The sober fact is that, rather than falling back on a comfontajtle about an ideal
bygone diet, we need to resort to scientific analysis of a broad range of evidence in
order to define the diets and lifestyles that can best protect us from the degenerative
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disorders of aging. | applaud the anthropologists who dpénigeus to better
understand the dietary patterns of our ancesttueir work serves to expand our
awareness of the wide range of dietary choices openitduisl categorically reject the
notion that their findings constitute a blueprint for an idetlre diet.

Furthermore, trying to i mpl eméddi rag Aiprad &0 | i t
Ahunting and gatheringo i isofguediianable super mar ke
practicality. Flesh foods that are truly low in fat have a very lowcalorie yield, with

the result that, lacking grain products, you will need to eat huge amounts of flesh just to
avoid starvation. Consider that, during the Lewis and Clark expedition, the men
consumed an average of 8 pounds of meat a day! If you badsaio a lot of fruit and

nuts, your dependence on massive amounts of flesh foods would be alleviated
somewhat, but most paleolithic peoday e p
people pretending to be paleolithic get by on much lesser amodnts me at , i t 0
undoubtedly because the meat they are eating is a lot higher in fat tharsisuhedil

wild game- or they are eating a lot more fruit and nuts than most paleolithic people had
access to. (In this regard, it is interesting to note thatnviains Indians killed a
buffalo, 1 f the animal was quite ltw®man, tthey
much trouble for too few calories!)

robal
S

Advocates of the paleolithic diet are fond of recounting the remarkable study by Dr.
Ker i n OOodreiaced 1 diabetic Australian aborigines to return to their
traditional huntegatherer lifestyle for a period of 7 week®> Not surprisingly, their
diabetic control improved to a remarkallegree, and, on average, they lost 8

kilograms of weight. What is often left unsaid is the fact that these people were
consuming an average of 1200 calories (kcals) per dapther words, they were

virtually starving. As long has they had storedt@aburn, | presume that this was
reasonably tolerablie but if the study had gone on much longer, the participants would
have started to lose lean mass and would not have been happy campers! Despite the
fact that they were getting 64% of their caloriesi animal products, the wild game

they were eating was so low in fat that their total diet derived only 13% of its calories
from fati even Pritikin would have been impressed! They were eating over a pound of
flesh dailyi and yet starving.

Good luck inding any farm flesh even approximately that lean in a supermiatket

grainf ed farm ani mals youoll find there have s
Al eanest o beef is about 29% fat calories, art
Theonlyfleh youél |l find that is paleolithically

pescovegetarianism, high flesh diets will be high fat dietsat least higher in fat than
is optimal for insulin sensitivity.
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There are also important political and ecatadjissues to address. Hunting and

gathering made a fair amount of sense as a lifestyle when there were no more than a few
million humans on the entire earth to share the wild game. It makes no sense whatever
when the human populatiénthanks to agriciiure 1 has swollen to multiple billions.

As matters stand now, humans devote substantially more arable land to grazing
livestock, and to growing the feed for livestock, than they do to raising crops for human
consumptiorr in a world where millions of dldren starve to death every year!

Furthermore, the demand for land to graze cattle and other livestock is one of the chief
factors driving the progressive destruction
imagine the consequences if Americans dectdegive up grain products and increase

their flesh consumption severalfold!

Thus, while many aspects of the diets practiced by our paleolithic forebears may have
favorable health consequences and are worthy of emulation, the notion that modern man
shouldgive up grains and get a high proportion of his daily calories frordadfesh

foodsi not as a temporary strategy to achieve weight loss, but as a continuing lifestyle

T is impractical and, moreover, socially irresponsible. Furthermore, what wothé be
consequences for lostgrm bone health of a diet so high in protein? Eskimos, whose
traditional diets are quite high in protein (and only rendered practical by the fact that
they consume large amounts of blubber), are noted for a very high incufezendy

onset osteoporost§®

Paleolithic Vegans

A very differenti and, to my mind , much more commendableay of emulating our
Paleolithic forebears is to eat a vegan diet that features fruits, vegetables, tubers, and
nuts, and omits grains and legumes (which became part of our diet during the
agricultural era). A popular variant of this is the fi@d vegan dietthis likewise
excludes grains and | egumes, which arendot er
exceptionally rich in micronutrients and phytochemicals. They tend to be rather high in
fat (as nuts are the only really concentrated sources of calorgich diets), but any
negative effects in this regard on insulin sensitivity or body fat would likely be

mitigated by the fact that such diets tend to be of low caloric density overall. Indeed,
overweight people typically lose large amounts of wedghsuch dietd?®” Not

surprisingly, IGFI levels tend to be low in rafood vegans, as they are in other
vegans ®® A potential disadvantage of raw food diets to people who are highly
physicdly activei and thus have high caloric requiremeints that an inordinate

amount of time would have to be spent in eating! So | am not likely to abandon my
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whole grains and beans any time sodyut | will acknowledge that the Paleolithic
vegan strategis likely to have a very favorable impact on health (assuming that B12 is
supplemented), and is compatible with a healthy planet and desléluman species.

A Word on Alcohol

Al 't hough | didndédt include a mention of al col
begin this essay, | was tempted to do so. It seems that every other week there is another

story about a new health benefit relatedntmderatealcohol consumption. (By

moderate | mean, in women, 1 drink daily and maximally 2; in m&rdiinks daily,

maximally 3. Note that women are more sensitive both to the beneficial and harmful

effects of alcohol, owing to the fact that they usually have lower body mass, and

moreover ¢nd to absorb alcohol more efficiently; in men, a significant proportion of

ingested alcohol is metabolized by the stomach lining before it can reach the

bloodstream.)

Studies suggest that regular moderate use of alcohol reduces risk for heart attack,
strake, diabetes, osteoporosis, aniech women, though not meénweight gain and
obesity!0% 1070. 107072 Mg derate drinkers tend to be much more insulin sensitive than
nontdrinkers, suggesting that alcohol somehow promotes the insulin siysitiv
muscle!®’217> The ability of alcohol to in@ase protective HDL cholesterol has long
been known. More recent studies show that transient exposure of vascular endothelial
cells to physiological levels of alcohol greatly improves their ability to break down
blood clots!?®®®®f acut e phased r-ieactive gfradentacelowerinsuch as
moderate drinker®’® The ability of alcohol to prevent heart attack appears to be
especially dramatic in diabetics: in a couple of recent repasksof heart attack was
60-80% lower in diabetics who drank moderatEff*?%

An insulin-sensitizing effecof alcohol may perhaps explain another intriguing and

surprisingly little known impact of moderate alcohol consumpitipneventing weight
gaininwomer’Anal ysis of data from the Nursesd He
given height, women who drank moderately were, on average, 15% lighter than

teetotalers despite the fact that they consumed slightly moreris!®® Similar, in a

large British study, women who drank regljavere only half as likely to be obese as
nondrinkers!®®* One recent study suggests that moderate alcohol consumption is at

least as effective as regular exercise in preventing weight gain in wdfnéame

analogous observation in men is that men drinkers consume substantially more calories,

and yet are no heavi®}Thesqistrangemleservatiomsare d on 6t d 1
known as fAthe alcohol paradoxo, and have not
suspect that decreased daily insulin secretion in drinkers may play a role in mediating
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this effect'®’? This ph@omenon is of much more than just cosmetic intérésto

doubt contributes to the marked reduction of diabetes risk in women drifikdtss

ironic that the impact of alcohol on weight gain in women appears to be considerably
greaterthan than of smokir§®i and yet many teenage girls now take up lsmpto

keep their weight down! Fortunately21drinks daily appear to optimize this impact of
alcohol, so there is no need to resort to alcoholism.

There of course are some drawbacks. Even moderate alcohol use appears to be
associated with a verpodest increase in risk for both breast and colon caf{tef®®

More recent careful analyses suggest that this increased risk is seen only in people
whose folic acid nutrition is mediocre, givingeito the hypothesis that alcohol

increases the risk of these cancers by interfering with folic acid metabolism; if this is

the case, then supplemental folate should eliminate this risk in moderate dfffikers.

1994 1n one study, théowestrate of breast cancer was seen in regular moderate drinkers
who had excellent folic acid stattf° At more abusive levels of intake, alcofiol

especially in the high concentrations found in hard liquisrassociated with increased

risk for esophageal cancer, arah@otentiate the ability of smoking to induce head and
neck cancer. Frank alcoholics are of course at high risk for liver failure and disorders of
the pancreas, heart, and other tissues. Thus, the relationship between alcohol intake and
mortality is a Ushaped curvé for best health, you need just enough, but not too much.

We shouldndét | ose sight of the fact that bec
nutrients and well as protective phytochemicals. Although resveratrol and other
polyphenols in wie come in for special attentiof°the phytochemical content of beer

is not negligible, as it reflects the flavonoid content of the whole grains from which it is
manufactured®® | have a less charitable attitude toward distilled hard liquors, which |
consider refined foods analogous to refined sugars. Furthermoreicuands Imake it

easier to grossly overconsume ethanol (the kids who occasionally die of acute ethanol
poisoning at frat parties were not drinking beer!), and the high concentration of ethanol
in these products has greater potential to damage the uppdiveigesct and promote
cancer. Nonetheless, the chief protective component of alcoholic beverages (in
moderation) is clearly ethanol per se.

Most physicians and health experts appear to be loath to recommend alcohol; they
obvi ousl y duengwcasesohalcohblism, bual have a suspicion that they
are also often are afflicted by an excessive puritanism or a fear of lawsuits. The fact of
the matter is, most adults already have enough experience with alcohol to know whether
theycancontiatior whet her it controls them. I f vyo
have one drink without having sixdrinkor i f youbve never used al
family history of alcoholism then you had better stay away from alcohol altogether.
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Butfyou know that you can handl e alcohol,

opportunity to protect your health if you

regular basis. The health benefits are too great and too versatile to pass up!

| have a prsonal anecdote that may be of interest. Back in the 1950s, my grandmother,
then in her fifties, had a serious heart attack. Her doctors were of the opinion that she
would be lucky to live another year. But her folksy Texas family physician had one

simpl e prescription: A Mr s . Mc Carty, every

alcohol . Al cohol i s a bhhnd exgerignde ithat she was 0
faithful to this prescriptiofi and she lived another 30 years! (And the latestrekeon
alcohol and endothelial cells shows thaticohol is a blood thinner. Never
underestimate the wisdom of folksy Texas physicians.)

Health Benefits of Coffee

Anot her common drink worthy of comment i
of thisbeverage reflects the fact that, in physiological concentrations, caffeine can

inhibit brain receptors for the hormaofike compound adenosine. However, adenosine
receptors influence the function of cells throughout the body. In particular, they appear
to have a pranflammatory impact in various neurodegenerative disortét5:%and

also play a mediating role in the fibrotic response (leading to cirrhosis, liverefagnd
increased risk for liver cancer) that often complicates chronic hepatic disorders such as
hepatitis, fatty liver, or alcoholisit®" % This probably explains why recent studies

show that people who make heavy use of (caffeinated) coffee are at decidedly lower

S

ri sk for Parkinsonds disease, Al Z2H%i mer os

In particular, a Finnish study found that people who drabkc8ps of coffe@aily

during midlife were over 60% less likely to develop dementia in later life than coffee
nondrinkers™*? Given the high prevalence and devastating ihpdementia among
the elderly, this finding which is roughly consistent with that of previous smaller
studied'®® 1% is of extraordinary practical importaniféorne out in future research.

Moreover, heavy users of coffeeaffeinated or decaffeinateenjoy a much lower

risk for type 2 diabetes; men who drink about 6 cups a day appear to decrease their risk
by about 50%1***> Obviously, something in coffee beans other than caffeine is
responsible for this benefit. Suspicion now centers on chlorogenic acid; there is
fragmentary evidence that this compound can slow the absorption of ingested
carbohydrate and also boost intestinal production of a hormone that promotes the proper
function ofpancreatic beta celf$!*'**® Regardless of the mechanism involved, there is

no serious doubt that heavy use of coffee lowers diabetes risk.
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Like beer and wine, coffee is rich in phytochemicals, some of which may have
protective potential. In padilar, the compounds cafestol and kahweol can act as phase
2 inducers, promoting the detoxification of certain carcinod€rs:*?° Perhaps this
explains the trend toward a modest reduction in risk for colorectal cancer observed in
coffee drinkerg?*

I n people who havendét ingested caffeine
heart rate and the blood pressure. This has@waged the common presumption that
caffeine usage should increase risk for heart attack or vascular disorders. But, in fact,
the acute cardiovascular response to caffeine tends to wear off over time in people who
ingest it regularly; in fact, after seral weeks of steady use, caffeine usually fails to

raise heart rate or blood presstié. That presumably explains why loiterm use of

caffeinated beverages has been found to have little impact on cardiovascuf&r risk.
1124

There is also concern that coffee and other caffeinated beverages may hawersa adv
effect on calcium absorption and bone density. In fact, the negative impact of caffeine
on calcium absorption appears to be quite modest, and unlikely to be of physiological
significance in people who achieve the recommended intake of caititmdany

studies fail to observe any impact of coffee drinking habits on bone density or fracture
risk, 12613 and some studies which do find an effect conclude that it is only significant
in those whose calcium intakes are [B#: 13 So including calcium in your daily
supplementation programwhich in any case is appropriate if you are concerned about
your bone healtih would likely alleviate any potential adverse impact of coffee intake
onyour bone density.

So heavy regular use of coffee can be expected to decrease our risk for type 2 diabetes,
hepatic fibrosis or cancer, and some common devastating neurodegenerative disorders
without however increasing cardiovascular risk. And its falvle impact on alertness

may modestly improve intellectual performance. Unless caffeinated coffee unduly
impairs your capacity to get restful sleep, or makes you too anxious, enjoying it
regularly and frequently 3 cups or more dailymay be a smart &h.

Speaking in favor of this conclusion is a recent massive epidemiological survey which
examined total and causpecific mortality in relation to regular coffee usagg.

After making satistical corrections for the fact that coffee drinkers are more likely to be
smokers, the researchers found that the heaviest coffee drinkers (in comparisen to non
drinkers) enjoyed about a 10% (men) or 15% (women) lower mortality over all. Deaths
due b heart disease, respiratory disease, stroke, diabetes, infections, and injuries and
accidents were significantly lower in coffee users. Such findings do not conclusively
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provethat coffee drinking lowers mortalitythis is an epidemiological survey, rept
controlled clinical triali but nonetheless are highly encouraging. At the very least,
concerns that coffee drinking may be harmful are decisively put to rest.

Tea, although not as potent a source as coffee, also supplies caffeine. Green tea has
occasoned particular interest owing to its high content of catechin polyphémotsst
notably EGCQ that can act as phase Il inducers and prevent carciningeced

cancers in rodents3**1% Epidemiological studies suggest that regular drinkers of
green tea may be at lower risk fagrtain cancers, notably those of the breast, lung, and
prostatel.l37'll41

The epidemiology on green tea suggests that it may also help to prevent stroke and
preserve cognitive function in the eldetfy**'*® In a Japanese study treataluated 1

,000 people over 70, those who drank at least 2 cups of green teaalaliess than

half a likely to be cognitively impairddan those who drank no more than 3 cups a
week."**” The Ohsaki Cohort 2006 Study enrolled nearly 1@ D@panese subjects 65
years old or older, and determined their characteristic consumption of green tea at the
time of enroliment™*® The researchers then followed these subjects over the next 3
years to determine which tfem became functionally disablegrimarily owing to

stroke, onset of dementia, or fractureliring this time, and correlated this information
with their green tea drinking habits. As compared to those drinking less than one cup of
green tea dailyhose drinking 42 cups daily were 10% less likely, those drinking 3

cups daily were 25% less likely, and those drinking 5 or more cups daily were 33% less
likely to become functionally disabled. Green tea consumption, particularly the elderly,
appearsd be very smart. I f youdd preifer not to
perhaps because you are too busy drinking coeffieding several capsules daily of a
supplement rich in green tea catechins may provide comparable benefit.

These consideratigrthus suggest that ample intakes of coffee and green tea, coupled

with moderate regular use of wine or beer, can confer a diverse array of health benefits.

Also recommendable are (unsalted or lighghlted) fruit or vegetable juices, as these

are exceltnt sources of potassium and antioxidant phytochemit&l$**° one

intriguing recent study reports a markedly |
Japanesémericans who drink juices regularty?* Although it may be preferable to eat

fruits and vegetables in their whdiber-rich form, juicing makes it more convenient to

achieve a high volume of fruit/vegetable consumption. We have also cited the vascular

protection afforded by raw cocdaalbeit the commercial cocoa preparations currently

available tend to be low in prextive flavanols.
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Ancillary Strategies: Exercise/Supplementation/Early Detection

Choosing the proper foods certainly isndot ¢t
preserve your health. Regular exergidmth aerobic and resistanicés asbnishingly

versatile in the health protection it affords. In fact, almost all of the prominent

pathologies we have discussed are susceptible to prevention or control, at least to some

degree, by regular exercise. That includes coronary disease, obthesigtes,

hypertension, stroke, dementia, osteoporosis, and many prominent types of-tancer.
Preferentially, your aerobic exercise should be done in a way that selectively burns

body fat (as discussed abdveee the Appendix on the NutriGudrdarn to Burn

Leanness Program) so that you will get the best benefits with respect to weight control

and insulin sensitivity. And lowmpact exercise is highly advisable if you plaas

you should to still be exercising in your nineties. With respect to resistance training,

there is growing evidence that this can promote glucose tolerance and insulin

sensitivity, just as aerobic activity cAl>***’ In the elderly, resistance exercise can

have a really outstanding impact both on strength and muscle"id8: (The elderly

often lose substantiamounts of leanmas$st hi s i s known as fAsarcope
impairs insulin sensitivity, control of body fat, and of course physical capatify'}°®

Arguably, resistance training is much more important feygé@olds than for 2-year

olds-t hough vy o-présskd tb gueshk this vehen you visit your local gym! Dr.

William Evans, a pioneer in this field, apt]l
intervention that holds a greater promise of improving health and promoting
independence in the " derly than does exerci

With respect to supplementation, | maintain that it is rather ridiculous for us to expect
that any natural diet, no matter how carefully and insightfully planned, can provide the
optimally healthprotective amounts dll essential and neessential nutriets,
phytochemicals, and food factors. For a few nutrients, optimal intakes simply cannot be
feasibly or reliably achieved from natural diétgitamin D, for an example. For others,
while it may bepossibleto obtain an appropriate intake from natucads, it may be a

bit rash to assume that your dietary choices invariably supply this ainpanticularly

since the content and availability of soil minerals varies widely, and since our foods are
not always prepared in a way that best preserves nutoeignt. And, as Dr. Roger
Williams liked to stress, biochemical individuality implies that, owing to genetic quirks
influencing absorption or transport, you may need a bit more of a certain nutrient than
other people might. With respect to protectileypt oc hemi cal s, it really
expect that we will eat enough broccoli, tomatoes, spinach, green tea, etc. to insure a
consistenthhigh intake of the key phytochemicals they providaipplementation can
insure this consistency while increagiyour total intake of these protective factors.
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For all of these reasons, | maintain that a rational supplementation program should be a
key component of a healffrotective lifestyle. If you want to maximize your chances

for a long, vigorous, healthyfé, you need t@at right, exercise righti and

supplement right!

The foundation of your supplementation progil
formul ao, which provides at | east adequate ¢
minerals:*® (A proviso is that, since excess iron stores ma gokealth risk, it may

be wise to choose an irdree supplement unless you are at risk for iron deficiency.)

The common ongerday vitamirmineral pill which many Americans take is an

example of such a formula. More elaborate mulitplget formulatbns can provide

higher intakes of certain crucial vitamins and minerals. It is appropriate to complement

such a formula with additional supplements providing protective nutrients and

phytochemicals not standardly provided in insurance formulas

Arguably, alow-fat, wholefood vegan diet gives you an excellent chance to achieve
ample intakes of most micronutriefite much better chance than you would have with
the fatty, oveirefined foods consumed by most Americans. Nonetheless, as we have
noted, a veganiek is devoid of vitamin B12 and vitamin D, and possibly-spbimal in
calciumi nutrients which are readily supplied by an insurance formula. Since such a
diet lacks the longhain omegd fats found in fish, an enriched fish oil supplement is
advisablefor vegans. In regions of the world where soil selenium is low (such as in
many parts of Europe), a vegan diet tends to be a poorer source of this crucial nutrient
than omnivore diets al¥°i so vegans would be wise to obtain selenium from
supplements. A further consideration is that diets high in fiber and low in fat often do
not promote optimal absorption of certain minerals anddaible nutriatsi

nutritional supplementation can compensate for this probRut the most crucial

thing to remember is thisegans absolutely must take a vitamin B12 supplertiast!
rather distressing that probably half of the medical literature dealing witnigeg
focuses, not on its versatile health benefits, but on the B12 deficiency which
uninformed ethical vegans not uncommonly experience.

(Lest | be accused of hypocrisy for questioning the ecological practicality ofleilh
diets while recommendindat everyone use fish oil omega, | will note that it should
be technically feasible to derive these protective oils from unicellular sousedfes all,
the omegeB fats in fish derive ultimately from marine alga& In fact, a commercial
source of unicellular DHA is currently availablelthough it is more gensive than
fish oil omega3; perhaps further technical advances will make unicellular ofBega
practical alternative. Terrestrial sources of or@ghould also be considered,;
although the alphtinolenic acid found bountifully in flaxseed has limitedalth
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benefit compared to the longehain omege8s found in fish oil, its metabolite

stearidonic acid appears to share many of the protective properties of f$hofP

and is produced by a wild weed known as Echitfh Theoretically, flax itself could

produce ample amounts of stearidonic acid if it were genetically raddidi express the

enzyme delt#®-desaturase, the catalyst for the conversion of dipbé&nic acid to

stearidonic acid. And scientists have now bioengineered soy to express stearidonic

acid; stearidonic acignriched soy oil may be commercially avaikbkbon-'"?

Unfortunately, soy oil isrichinomegas, so this product wonodt be
increase your tissue omegfmegab ratio.)

Certain nutrients, supplied by many anirdatived foods but not plant products, play
physiologicallyessential vitamitike cofactor roles in metabolism, but are not

considered nutritionally essential since our own bodies can make them. Nonetheless,

tissue levels of these nutrients tend to bééign omnivores than in vegetarians.

These nutrients, which have been dubbed fAcat
and tauriné'”® Suboptimal taurine status may be responsible for the fact that the

platelets (clotting cells) of vegetarians tend to aggregate (clot) more readily tkan tho
ofomnivores one of the few respects in which vege
comes to vascular health’® Since creatine promotes strength and neuroprotection,

carnitine is a catalyst for fat burning, and taurine hasiafidmmatory/antioxidant

effects, carninutrient supplementatioray be appropriate for vegans who wish to

optimize their health and physiological capacities.

Oxidative stress either exacerbates or mediates a wide range of pathologies. Although

clinical trials with vitamins E and C have had rather disappointing owspthere is

reason to suspect that supplementation with other antioxidant agents may have much
greater potential for health pispeetront i on. Ap |
antioxidanto strategy that merits consider at

Finally, you should be aave that, no matter how carefully you plan your lifestyle, there
is nothing that you can do (short of dying!) that will provide you with absolute
protection from cancer. We are all graduall
cells, and, if we live longnough, sooner or later an errant cell will survive to generate a
cancer. (In this respect, cancer can be differentiated from certain other di$asdehs
as coronary disease and type 2 diabietgkich, except perhaps in a few individuals
with really horrible genes, are truly unnecessary in a properly fed population.)
Fortunately, some of the most common types of cancer are often susceptible to early
detection, and, if caught early enough, can often be cured surgically. So follow your
doct or 6esinrggard td egular screening programs that can detect colon,
prostate, breast, and uterine cancer, and any other screening measures that might be
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warranted in your case. Although mammography and PSA screening remain somewhat
controversial, owing to lgh risk for false positive readings, there is no doubt that Pap
smears and colonoscopy (or sigmoidoscopy) are real lifesavers.

Occasional monitoring of vascular or other risk factors is also advisable, just in case
your healthful lifestyle fails to cope aduately with an unfavorable genetic inheritance

T or you are less than completely compliant with your own best intentions. Your doctor
can keep you apprised of your blood pressure, blood sugar, and standard blood fat risk
factors.

Slowing the Aging Praess

So far, |l have had very |little to say about
about the diseases that can make old age miserable and short. But rodent studies show

that it is at least theoretically feasible to slow the aging process i¥&éién rats are fed

30-40% fewer calories than they ordinarily would eat by choice, both their average and
maximallongevity increases. And ongoing research at the Wisconsin National Primate
Research Center suggests that calorie restriction can alsasadrealthful lifespan in

primates, at least modestfy/*

An increase in average longevity is not necessarily a major achievéerpenenting or

slowing the onset of certain diseases can achieve that. But if humans had a magic pill

thati sayi prevented all vascular disease and cancer, the chances of their living beyond

120 years of age would still be negligible; in effect, 120 is thgimal lifespan of

humans. As we pass the century mark, we simply become too physiologically frail in

too many ways to | ast much | omngessvefindo we wor
a wayto slow the agingprocess itself which is what caloric resction does in rodents.

At any given advanced age, calorically restricted rats are simply more physiologically

youthfuli smarter, leaner, more active, more capable of fending off infedtitren

rats of comparabl e age thehlwveshTheagingpoeess, fipi ggi I
in which the maxi mal physi ol ogical <capacity
inexorably declines, is literally in slow motion in rats that are underfed.

The catch is that underfed rats are hungryiratsd few humang/ould conciously

choose to go hungry all their lives, or would be capable of abstaining when ample food
is available. So caloric restriction is not likely to have much practical utility for slowing
human aging.

However, certain genetic mutations have &lsen shown to increase lifespan in niice
by up to 60% and these mutant mice may help us both to better understand how
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caloric restriction promotes longevitgnd how humans might practically prolong their
lifespans.

These longdived mutant mice are aflharacterized by reduced growth hormone (GH)
activity. I n some of these strains, the pi!
diminished*”*’i n anot her strain, the BH" eceptor ¢
The result, in all cases, is that the liver makes very subnormal amounts of our old friend

IGF-I. And you will recall that IGH activity is also diminished bgaloric

restriction**°

There is another dietary trick that you can play on rodents teasertheir lifesparis

feed them diets that are low in one specific essential amino acids. Feeding rats diets

that are low in either methionine or tryptophan, while allowing them as many calories

as they want, increases their maximal lifespdh*®* Of course, a diet that is low in

one or more essentialaminod@d can mar kedly decrease the |
.°92 Vegan diets of moderate prateontent tend to be rather low in methionine;

perhaps a methionir@stricted vegan diet may represent a practical strategy for modest

life prolongation in humans®

Another strategy which delays aging in rodéngnd protects the brain from

neurotoxing is alternateday fasting, which has proved protige even when total

calorie intake doesné6t fall owing % compen:
U871t has been sugfgestt ewi tthh aex e rhcei siemi nstr at eg
weight @ntrol 2> ?*might represent a practical avenue for achieving such protection in

humans-**® Modified alternateday caloric restriction is also being studied as a

potentially feasible lifeextension techiue*8#119*

Could IGFI be a crucial pacesetter for the aging process? Breeds of dogs and strains of
rats have characteristic longevities that differ a good deal. In gernerddrger the

breed of dog, the shorter its lifespan; the same thing holds for rat $tramg> Not
surprisingly, the IGH levels of dog breeds or or rat strains tend to correlate directly

with their adult weight**® %7 In other words, the lower the IGHevel, the longer the

lifespani precisely what one would expect if IGFegulates the pace of aging.

Al t hough comparable findings ar eandlysesyet avai
do suggest that, barring malnutrition, people who are shorter and lighter tend to outlive

people who are taller and heavtéf' *° And people who are taller and heavier tend to

have higher levels and/or activity of I8Ft hat 6 s why they are tall &
hearing that the averagéekpan of massive NFL players is about 55 yédrsd m n o t
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sure how accurate this i s,-hdmalessanisthid:oesnoét s
while the large hunks may get the balstsnny little wimps live longér

A growing number of scientistsh@ specialize in aging gerontologists are coming

around to the view that IGFactivity may indeed be a determinant of the rate of the

aging proces¥®*?*® | ndeed, @l ower o organisms such as
often studied by gerontologists have signaling pathways functionally analogous to the

IGF-I pathway in mammals, and mutations which suppress the activity of this pathway

quite often increaséé average and maximal lifespans of these organisms.

In the section on breast cancer, we saw thatll{SR key signal for the onset of sexual
maturity in teenageiswhi ch expl ains why girls wusually d
age 17 in rural quasiegan societies, while the overfed young ladies in this country

often reach that milestone by age 12! In effect,-I@&-signaling that enough calories,

and protein and stored fat are available to support a healthy pregnancy-I haGF

suchacruciat ol e i n regulating this important deve
reasonable to suspect that it could play a comparable role later in life?

We have already discussed how a{@at low-glycemic index vegan diet can lower
your risk for cancer and inflammatory disorders by keeping I@Rctivity relatively
low. It may well be that this strateg@ywhich is far more practical than calorie
restriction for frediving humans- also modestly retards the aging process.

Elderly people in Okinawa today are chagized by the fact that both their average

and maximal longevity is about 5 years longer than that of people in other advanced
societies. This reflects the fact that, prior to the 1970s, their diets were characterized by
a moderate degree of calorietregion i they ate about 10% fewer calories than they
would be expected to as a function of both weight. But it is less well known that the
Okinawans at this time were one of the most vegan societie$ &wey got only about

4% d calories from animabroducts, primarily fish. Only 6% of their calories came
from fat, and about 9% from proteirtheir diets were 85% carbohydrate! (This little

fact can come in handy when you cross swords withdamy advocates.However, it

is pertinent to note thaheir dietary staple was tropical yaing/hich are low in

glycemic index and high in potassium; recall that yams are also the staple of the
amazingly healthy Kitavans. Owing to modest calorie restriction, leanness with good
insulin sensitivity, a quasiegan diet of modest protein content, and a carb intake with a
moderate glycemic index, both IGRevel and daily insulin secretion would have been
low for the Kitavans so long as they practiced their traditional dieé increase in
average and maximafdispan they are enjoying now is particularly impressive in light

153



of the fact that over the last several decades the Okinawan diet has been transformed to
the point that Okinawan children are now the fattest in Japan!

To better explain what | mean by slogin agi ng, | et d6s pretend that
t win. Let 6s further as-aywhelefdodivadgan diepfar el ect |
most or all of your life, and to avail yourself of exercise and other healthful measures

that keep IGH activity rdatively low, whereas your twin becomes a slothful omnivore
whohasarealpreégd t i on f or doubl e cheeseburgers. An
your twinds questionable health habits, you
experiencing any major sktases. At that time, | predict that you would be leaner, more

mentally agile, more physically spry, and possibly even younger looking than your twin

T even though you were both putatively healthy. Of course, the greater likelihood is

that, byage 80,yor t wi nés physical status would have
the aging process, but also by vascular disease or possibly ¢ahgeur twin were

still alive at all!

So, if you want to be able to really enjoy life at 80, or 90, or even 100, a IBw 1G
lifestyle may be just what the doctor ordered!

Practical Alternatives to Calorie Restriction

|l tds easy to subject a caged rat or monkey t
then animal would eat on @ libitumdieti but few freeliving humans could keep up

such a regimen voluntarily. The fact that alterrddg fasting slows aging in mide

even if the mice ingest as many calories overall dgafgd mice dd has suggested

the possibility of developing feeding regimens that minimizalindevels and IGH

bioactivity episodically for protracted periods, but that are easier to stick with than daily
calorie restriction. Wty fasang, imaevhich cabonee d mo d i f i
intake is minimized on alternate days (ZR0 kcalgdaily), and food intake iad-

libitum on feeding days. This strategy has been used successfully by overweight people

for months at a time to control chronic inflammation, and if used chronically might be

expected to confer some life extension benefithe@ such as longevity expert Dr.

Mark Mattsonhave suggested the possibility of confining all daily caldries all

carbohydrate caloriéisto one extended meal daily. This approach has been

recommended both for weight control and for life extensaoil is demonstrably easier

to stick to than daily calorie restrictioifhe Fast5 Dietof Dr. Bert Herring, and’he

Car bohydr at eof DksdRichardtaddsRachaeldHeliemore recently

generalized by Jeremy Stone in his Carbohydrate CondentEiet proposal
(http://catalyticlongevity.org/- fall into this category. There is considerable anecdotal

evidence that this approach can aid weight control in many people; whether it could
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lower net IGFI activity enough to boost longevity is more speculative. It would be of
interest to train mice to consume all of their daily food within a brief périb@ hours

T and then see whether such mice, fed this way throughout life, achieved an increase in
longevity. Evidently, any lifeextension benefits of such regimens would be optimized

if food choices are vegan, as this would minimize blood levels oflIGF

Compressing Morbidity

There is not, and will never be, a diet that can repeal mortality. Whaotposdthingi
we have a mor al obligation to Ashuffle off
will have room.

In the preceding discussion, | have attempted to show that it should be theoretically
feasible, by lifelong use of an optimally heaftfotective diet, assisted at times by

various ancillary strategies, to virtually totally prevent coronary disease, obesity,
diabetes, hypertension, stroke, and possibly even senile dementia, and to substantially
postpone the onset of (if not outright preventst of the prominent types of cancer.
Under these circumstances, infection and trauma would likely become the chief causes
of death.

Such is the case in Kitava, where there is essentially no vascular disease or diabetes,
and apparently very little canceinfection and trauma cause most deaths; in some
extremely elderly people, death comes for no apparent reason (an arrhythmia iR a worn
out heart?) While Dr. Lindeberg was visiting Kitava, the only fatality wasygea@old

man who fell out of a palmee! (Takehome lesson: do not climb trees after age 70. In
further illustration of which: noted vegan George Bernard Shaw died at agea2dr

sharp until the endafter falling out of an apple tree he had climbed in pursuit of

apples.)

If an aged peson dies of infection or trauma (or dies in his sleep for no discernible

reason), he will probably do so fairly quickly. In other words, unless there are other

il Il nesses that precipitated the infection ot
elaboraé therapies for months or years prior to his death. If he has avoided vascular

disease and dementia, and kept his bones and joints in reasonably decent shape, chances

are that he will remain reasonably independent and mentally and physically active up

unt | his death. I n other words, old age won
often proves to be for less fortunate people. This strategy of remaining reasonably
healthy to a ripe old age and themws dying qui
known as fAcompression of inanddeaththat sare. Thi s |
people should wish for. | maintain that by eating right, exercising right, supplementing
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right, and taking advantage ofesaganearly doct or 6 :
curable stage, you have a reasonably good chance to achieve this outcome, using foods,
nutrients, and other resources that are availatbe

Consider the alternatives: Being a cardiac cripple for years, unable to function normally,
repes¢ dl'y requiring surgery, and in constant f
that leave you physically or mentally impairie@gerhaps barely able to talkduring

your last sad years of life. Becoming demented and spending years totally dependent,

while your loved ones suffer emotional havoc and ruinous expense, or have to devote

their lives to your care. Developing cancer and fighting it for years with the trauma of
chemotherapy, surgery, or radiation, until the cancer progresses and your body waste

away while you cope with chronic pain. Becoming diabetic and eventually going blind,

or needing regular kidney dialysis, or suffering constant nerve pain, or requiring a

belowkneea mput ati on because your | eg circulati ol
devdoped gangrené all as a prelude to your premature and ultimately fatal heart

disease.

Have | convinced you that staying healthy is very, very smart?!

Striving to compress your morbidity is also patriotic. With medical costs continuing to
sky-rocket, paticularly in the U.S., the growing number of elderly Americans who
require several decades of medical care for chronic metabolic ailments are imposing a
nearintolerable financial burden on our sociétg burden that is likely only to get

larger and large Arguably, doing whatever you can to stay healthy for as long as you

can is a | ot more meaningfully patriotic th:
di scuss below, choosing a vegan diet can al
conserve finite esour ces, and help alleviate worl d h

patriotol!)
An Overview of Dietary Options

Of course, people who are attempting to ldaswto stay healthy may be hapilessed

to retain their sanity amid the welter of mutuadlgntradictory dietary advice that the

media dish out. One day we are told that a{oigtbohydraate, loviat diet is the key

to cardiovascular healththe next, we are told that monounsaturated fat is the real key,
and that carbohydrates can be bad for. ydben the advocates of higinotein diets

weigh in with their advicé which is promptly denounced by both the olive oil

advocates and the Pritikinists. Meanwhile, the conventional wisdom that people should
cut back on salt is confounded by breathlesslimreports that lowsalt diets may
increaserisk for heart attack which are swept back under the rug when the latest
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DASH study confirms the utility of salt restriction for controlling blood pressure. What
next? Is it any wonder that a high propantimf Americans now state that they are sick
of all this dietary advice, and plan to eat whatever they like?

Part of the purpose of this essay has been to put these contending views in perspective.
By and large, the scientific advocates of these seemimmgtoncilable views are

honorable, intelligent scientists who can cite some rational arguments in support of their
positions. And, as contrasted to the sk$tructive diets currently being practiced by

most American$ or even the halbright recommenations of American Heart

Association- the lowfat wholefood vegan, the higlmonounsaturate, and the high

protein approaches all can produce demonstrable benefits. And a large part of the
reason for this is thatll of these regimens lower daily insulisecretion Which

suggests to me that keeping insulin secretion low must have major merit as a health
strategy.

If you can keep insulin secretion low while simultaneously minimizing fat intake, you
are likely to achieve greater leanness and better inisits/ity. If you can keep

insulin secretion low while avoiding animal protein, you are likely to reduce your
cancer risk. Il n a nut-lswhfat vegan apprbaal. 6 s why
Furthermore, the fact that much of the Third World has besrieast until lately

following a diet of this sort gives us some very direct insight into its likely health
consequences. In these cultures, coronary disease, obesity, and diabetes are virtually

absent, while the i nci dwamyadgoimniine disoreesstiser n o

substantially reduced. In those cultures that, in addition, avoid salt, hypertension,
stroke, and possibly even dementia are rare. Whiletigmounsaturate and high
protein approaches may indeed have some health advargtge®to current
American diets, there is simply no reason to believe that they could confel ttaage
of health benefits enjoyed by quasigan cultures.

Thus, although | respect the many scientists who advocate alternative views,-tae low
whole-food vegan strategy seems the most protective overall and is my current choice.
The burden of proof is on those who advocate high protein or high monounsaturate
intakes to demonstrate that their approaches have comparably versatile protective
activity. Nonetheless, | intend to keep an open mind on this issue and take careful note
of future relevant research. One thing that should be quite clear is that the impact of
dietary choices on health can be incredibly complex, and no one yet has all the answers!

All the same, | 6m confident that your heal

recommendations offered above, even if future research proves them to be less than
ideal in some respects. As compared to the salty, fatty;diygiemicindex omnivore

157

cal

t |



diet that most Americans now ingest, the diet which | recommend will doubtless give
you a far better chance to achieve a ripe old age in vigorous good health.

The Ecological and Ethical Consequences of Omnivore Diets

The intent of this book has been to defilietary patterns that are most conducive to
yourownlongt er m heal t h. I n other words, |l 6ve fo
self-i nterest | ies; whether you choose to accerg
protect your own health, isand by rghts should be entirely your own decision.

However, now that there are 6 billion other people inhabiting the planet, your food
choices also have ecological and ethical ramifications that are potentially prefound

your own health is by no means the oobnsideration at stake. The Western practice

of including animal products in nearly every méaow being emulated by the

emerging middle classes throughout Asia and elsewhisrancredibly wasteful of our

limited resources of fossil fuels, fresh wat@nd arable land. It is the chief factor

behi nd the progressive destruction of the
diverse species which they shelter. It is directly responsible for the rape of our oceans,
now being overfished to the point @fological devastation. The high energy cost of
producing farm animals contributes importantly to the carbon dioxide pollution that
drives global warming and the methane produced by ruminant livestock (most notably
cattle) also makes a significant cabution in this regard. The massive quantities of

waste generated by modern factory farms represent a continual threat to the health and
purity of our rivers and water supplies. Overgrazing by ruminant livestock is stripping
bare much of slandseandvle wildldeGnsligegausatsthese areas are

often purposely slaughtered, as they are viewed as threats to cattle (or, more bluntly, the
profits of cattlemen). But, perhaps most importantly, a progressively higher percentage
of t he weelant id llemg devotadiio growing crops intended to feed farm
animalsi at a time when hungeelated disease kills approximately 25,000 children per
day worldwide. This situation is now being exacerbated by the fact that newly

emerging middle classes China and India are choosing to emulate Westerners in their
high consumption of flesh foodsand by growing use of arable land for biofuels
production. This situation recently has triggered major jumps in grain prices that have
led to food riots and reased starvation throughout the Third World. In effect,

livestock breeders are now outbidding poor humans for the available grain supply. The
dollars that you elect to spend on hamburgers, steaks, fried chicken, eggs, and dairy
products set in motion eaomic forces which effectively insure that a higher and

hi gher proportion of the worl ddaeroyirighdr wi | |
starvation.
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|l f youdd | i ke to read a devastating critiaque
ouroomi vore diet, you cané6ét do better than to
new book,The Food RevolutionLet me cite just a few of the egpening statistics

which the author has compiled: According to specialists at the University of California

Agriculture Extension, it takes 25 gallons of water to raise a pound of wheat, 49 gallons

to raise a pound of apples, @14 gallondo raise a pound of beef; Robbins drives

this point home further by cal cudaating t hat
pound of California beef than you would by 1
the water required, directly or indirectly, for livestock production derives from non

renewable aquifers that are now in danger of deplétimost notably the crual

Ogallala aquifer in the central U.S.

The livestock industry is also immensely inefficient with respect to fuel consumption.

Producing 1 calorie of protein from soybeans or wheat requires the expenditt8e of 2

calories of fossil fuel whereas produng a calorie of beef protein requires the use of

54 calories of fuel. The energytensity of livestock production entails not only a

wastage of limited energy resources, but also a considerable increase in carbon dioxide
production. The UnionofConcesrd Sci enti sts has concluded t
damaging things residents of this country do to our climate are drive vehicles that get

poor gas mileage and eat beef . 0

It takesabout12 6 pounds of grain to produce a poun
70%of the grain grown in the U.S. is fed to livestdc&n amount that would be

sufficient to feed 1.4 billion people. In Russia, 75% of the grain consumed is now

devoted to livestock; in BraZil where about twahirds of the population is said to

suffer rom malnutritioni the figure is 50%. Over the last couple of decades, the

proportion of domestic grain fed to farm animals has risen from 8% to 26% in China,

from 1% to 30% in Thailand, and from 10% to 36% in Egypt. Many countries which

formerly were sk-sufficient or grain exporters, are now perilously dependent on grain

imports; if U.S. grain production fell suddenly owing to climactic conditions or aquifer

depletion, devastating worldwide famine could result. Throughout the Third World, the

desire b reap greater profits is motivating landowners to expel peasants from

subsistence farms, so that the land can be devoted to growing crops intended for

livestock. Largely as a result, the number of landless peasants in Central America has
risenfourfolds nce 1960. |l 6m not so napve as to be
arable land for human food production would automatically end hunger in the Third

World i social justice and control of explosive polulation growth would also be

requiredi but adeqate land availability is aine quanonif there is to be any hope of

attaining this goal.
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Meanwhile, total grain production per capita has fallen worldwide since 1984, owing to

soil depletion and the exhaustion of aquifietsends markedly acceleratey the

massive demands on crop production imposed by the livestock indwsryell as

continuing human population growth. Increasingly, push is coming to $hioe

estimated that over 1 billion humans are now chronically malnourished. Indulgence in
animalproduct i ch di ets by the worl dbés expanding m
that humans can afford at this juncture in history.

Unfortunately, we candét turn to the oceans f
esti mat ed t h aaoroceahidfiston grauhds had gonenmto jserious decline

as a r esul tilangkly acesudtoffsaplsisticatadghnéw trawling methods

which literally strip the oceans bare. Worldwide annually, 16 kg of fish are caught per

personi whereas 200 kg afther marine life netted along with the edible fish are

simply discarded. Hal f of the worl dds fish ¢
and fish farms are also consuming a growing proportion of this catch.

There are also ethical issues relatethe care of farm animals. In the interests of

economic efficiency, a high proportion of t|
raised in fAifactory farmso. These entail thi
holding pens throughout their entireds. You can forget about carefree livestock

frolicking inverdantgladesmoder n fAfarmoé animals often eff¢
in fetid straightjackets. John Robbins devotes Part Il of his book to this grini dtory

franklyd on 6t h a v etoread . Whetheroanotlyou have moral qualms about

the slaughter of animals for foédoear in mind that most farm animals would never

have existed at all i fiiiigceraeymonalgt f or human
indefensible to raise animalsgnossly inhumane circumstances just so that a pork chop

will be a bit cheaper.

So think about these issues next time you hear some pundit holding forth on the alleged

health benefitsof higbp r ot ei n or fApal eolithico diets. A
chomse to indulge in a diet rich in ani mal pr
decision that affects your healttyou effectively are voting to starve children, to

deplete our | imited water and energy resour
gras$ands, to accelerate global warming, and to subject farm animals to unspeakable

cruel ty. Of course,ijdthng Wwoulvenédt dbedyoumnt:
victims1 but that would be the consequence of your actions.
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But | et 6 positivesidéd i stndt het astonishingl-y fortun
based diet that is most suited to preserving your-tenm health, is also the type of diet

that is most consistent with a healthy environment, preservation of biodiversity,

conservéon of our limited resources, prevention of global warming, and food
sufficiency for the earthds whole popul ati ol

|l f you want to be ecologically and ethicall\
go al the way to veganism, then try cutting wagkban animal product usagenake

must greater use of beans and soy produatsd choose poultry (preferably fregnge)

or wild fish rather than beef or other large livestock. Although the raising of chickens

places a far greater burden on limited reses than does growing crops for direct

human consumption, it is a lot less offensive in this regard than the beef industry. And

the poultry industry, while it poses some Ww:
for the destruction of the ecology much of the American West, or the ongoing loss of

Amazonian rain forests. Above all, try to avoid beef and dairy products. There are

about 1 billion cattle on the earth now, and they tend to be better fed than large

segments of the human population!

| should however point out that some ecologicallyare farmers are raising cattle on

natural grasslands, in much the way that bison once grazed and thrived without human
intervention. I f these farmers ldbeehdt usi n;
produced in this way should have minimal adverse ecological impact. Also, from an

ethical standpoint, raising cattle in a natural grassland envirorineendpposed to

Af act orijpastode mushdess stressful on the cattle. So if yost msihaving

the occasional beef dinner, the responsible thing to do is to seek outagsasisbeef.

This will have the further benefit of providing economic reward to farmers who are

trying to act responsibly.

Herebds anot her t hasofveganismnPeople ahoare bnwillingto a s p e
promote the death or abusive treatment of animals, are also unlikely to accept war or
terrorism as instruments of political policy. It is no accident that the one avowed vegan
member of the U.S. Congress, DenKucinich, has proposed the formation of a
Department of Peace dedicated to the resolution of disputes, nationally and worldwide,
in a nonviolent manner. The great Emperor Ashoka of India, who converted to
Buddhism after experiencing the carnage trigdeby his own war of conquest, was
noted not only for espousing vegetarianism and establishing animal hospitals
throughout his kingdom, but al s eviolénoe)y pr omot i
banning the needless killing of any living being, eliating slavery, preaching
universal religious tolerance and conversion by rational argument only, working in
many ways to promote the welfare of his subjects and of people in neighboring lands,
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encouraging the development of herbal medicine, planting tinemsghout his empire,

and turning former enemies into wedispected allies. His era was remembered as a

Gol den Age in Indiads history, and H.G. Well
maj estieso0o Ahave shone for ar éed é A h onkoanesnh i, n &
and shines brightly Iike a bright star, everl
the potential not only to promote the welfare of animals, but of all humans as well. (All

the more reason why the world needs a bountiful glentved source of stearidonic

acidi so that humans can enjoy optimal om&gstatus without exploiting fish.)

For Further Reading

There are a number of waellritten, informative books currently available that can give
you further information on the hellbenefits of diets that are vegan, low in glycemic
index, and/or low in salt. Many of these books provide recipes that, to a greater or
lesser degree, are compatible with the dietary advice | have offered; you can use your
own creativity to modify them ten warranted.

There is a growing literature on the health impacts of veganism; | must confess that |
certainly havenét | ooked at all of it. [
is both credible andompellingt he best b o @hkydDr. NéahMBarnafdomnan d ar

is the President of the Physicians Committee for Responsible Medicine (PCRM), and a

highly articulate advocate for vegan diets and the ethical treatment of animals.

Although he has written a number of fine books, my personatitavMsEat Right, Live

Longer, a more concise and more recent book along similar lirfesad for Life: How

the New Four Food Groups Can Save Your.Lifs latest work i©r. Neal Barnard's

Program for Reversing Diabetes: The Scientifically Provete8y$or Reversing
Diabetes without DrugdJnder Dr . Barnardodés | eadership, t|
itself by promulgating theewfour food groups: fruits, vegetables, legumes, and whole

grains.

If you would like to explore the ethical and ecologicgda&sct s of veganism, yo
do better than the writings of John Robbins. His first b@o&t for a New Americas,

by common consent, the classic work of the American vegan movement; he has

followed that up withThe Food Revolutigrwhich provides evedeeper insight into the

devastating global consequences of omnivore diets. His latestteakhy at 100

focuses on centenarian cultures to explain how a vegan diet, complemented by regular

physical activity and a positive emotional outlook fostergddspect for the elderly,

can optimize healthspan. Robbins is a fascinating character; heir to the-Babkims

ice cream fortune, his growing intellectual and ethical conviction that a#iasad

diets entail the needless suffering of our fellow aresd and are disastrous for both the
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ecology and our health, led him to turn his back on his heritage and become an ardent

and poetic champion of wvegani sm. Al t hough I
biomedical training that some vegan advocates do, hissiigmn of pertinent scientific

evidence is usually surprisingly credible and scholarly. (However, | must confess that |

dondét share his fashionably negative view of

I f weight |l oss is of part iEWoreWeighéser est t o
and Dr . B a r n aTurd d@ffshe FabGereesan give your further insight into

the weight loss benefits of lefat, wholefood vegan diets. The Pritikin Clinics now

stress the advantages of loaloric-density whole foods for achieving weight loss, as

outl i ned i n TRePwitkin RrinciBleiiTheiChkloria @easity Solution

If your interest is more focused on heart diseBse,., Dean Orni shdés Progr a
Reversing Heart Disease an excellent choice. The amazing story of Dr. Caldwell

E s s e | s-yearclinisal stu@y with dietreatedheart patients is described in his

Prevent andReverse Heart DiseaséOn the diabetes front, Dr. Julian Whitaker,

formerly chief clinician at the Pritikin Clinics, and now director of the Whitaker

Wellness Institute, offers good adviceReversing Diabtes

If you would like to learn more about the health impacts of dietary glycemic index and
have access to extensive tabular information about the glycemic indices of specific
foods, your best bet iBhe Glucose Revolutipby Dr. Thomas Wolever and colpees.
The authors of this book are highly credible health scientists who have done much of
the formal scientific work establishing the importance of the glycemic index concept.
(Note that many of the recipes in this book are not vegan and are a bitihi¢gteor

salt than | would approve.)

There are only a couple of recent books on health implications of dietarpsitlt.

Diet, and Health by British hypertension experts Drs. Graham MacGregor and Hugh

DeWardener, provides the deepest insight inéocttnnection between salted diets and

high bl ood pressure, and al sThe$altSoltiodes a hi
by Herb Boynton and colleagues, examines the broader health implications of salted

diets while placing more emphasis on the imigiace of potassiusrich foods.

(Anothermea culpal am a ceauthor of this volume.)

Dr. John McDougall is a vegan practicing physician whose writings reflect the

considerable success he has had in treating heart disease and obesity withsediet

app oach for over two decades. Al t hough | <ca
on alcohol and caffeine, or his negative attitude toward supplementation, in other

respects his practical recommendations are very concordant with mine. He has
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authoredseveral worthy books outlining the rationale and results of his vegan health
program. His most recent contributidije Starch Solutigriakes the lowcarb

advocates head on with its provocative thesis thatstigith diets made the

development of civiiation possible, and are supportive of excellent lifelong health and
leanness as long as fatty animal products are excluded. But his greatest contribution
may be the cookbooks he hasautthored with his wife Mary in particular,The New
McDougall Cookbok, currently available through amazon.com. The recipes have been
honed over years of practical experience, and many are delicious. All of them are
vegan, virtually all are quite low in fat (except for a few sauces to be used sparingly),
and salt per sis never added. Higbkalt condiments are occasionally calledif@uch

as soy sauce; you can use redusaitl soy sauce and, if the total salt intake would still

be higher than desirable, you can cut back the amount or try doing without it.
(Remember tbugh that even the Kitavans getmesalt in their diets.) Almost all
ingredients used qualify as whole foods, al:t
T for example whole wheat flour, a highsulin-response food, is used in a few recipes
(albeitflours are called for far less frequently than in the typical American diet). All in
all, this is a masterful piece of work of great practical value, and it is easy to modify
some recipes slightly if you want to be more stringent about salt.

Dr. ColinCa mp b e | |7idaticuladyrhis China Health Projechas had a major
impact on my thinking and on that of the vegan movement. He describes this project
and its provocative practical conclusioria his outstanding booK;he China Study:
Startling Implications for Diet, Weight Loss, and Letegm Health.

Dr. Campbell, Dr. Esselstyn, and other vegan advocates mentioned here are

prominently featured in the documentary firorks over Kniveswhich presents a

cogent case for whol®od plantbased dietsvhile following several patients as they

markedly improve their health, risk factors and body weight by adopting this approach.

Viewing this film can be a lifehanging experiendel 6 m per sonal |l y acquain
two families who became vegan after wantchit. One reason why this film is so

powerful is that its mantrafi w h dobdeplantb a s &id 9b simple and so erget.

As we have seen, the content of dietary fat (at least monounsaturated fat) or salt that is

optimal is a matter of continuing soversy; not everyone may benefit from salt

restriction (begnin middle age)and the health impact of monounsaturates requires

further clarification, and may vary depending on the person. But few responsible

nutrition experts would deny that a diehgoosed primarily of planderived foods that

retain their full native nutrition is a wise choice (even if they might question its
practicality). Anddemphapes| gnadwholwkedges
low-carb advocates that added sugadlagh-glycemicindex refined starches play a
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role in our epidemic of Sodhemessageybrisover fi We st er i

Kniveswill lose none of its cogency over tinighis is a film that has true classic
potential.

Dr. Ornish has also madesignal contribution to our understanding of the central role
which emotions play in healthsee his boolSurvival and Lovéor a survey of the

relevant scientific literature on this often neglected topic. Negative emotions appear to
increase risk, in@me cases quite markedly, for a wide range of adverse health
outcomes. Dr. Ornish has pioneered the inclusion of stress management techniques in
the treatment of heart disease and cancer.

Finally, a couple ofwvebsites that provide thoughtful advocacy efan dietare
www.vegsource.corandwww.plantpositive.org

| apologize to other worthy authors whose relevant works may have escaped my fallible
attention.
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