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SUMMARY

Until a few decades ago, certain 'new-world' populations that kept to traditional dietary habits were virtually free
from diabetes; then, after they began eating some foods that are common in Europe, the disease reached epidemic
proportions. Europeans, by contrast, have a low rate of diabetes. To account for this paradox, it has been suggested
that those new-world populations have a thrifty genotype, which would have conferred a selective advantage during
the frequent famines of the past, while today it would be detrimental because the recently adopted foods are
constantly available. Here it is proposed that thrifty genes are unlikely to exist. Both the diabetes epidemics that
occur in newly westernized populations and the low rate of diabetes in Europeans can be explained by the
hypothesis that Europeans, through millenary natural selection, have become adapted, albeit incompletely, to some
diabetogenic foods for which humankind is genetically unequipped.

INTRODUCTION

In 1978, Zimmet and colleagues1 reported that the
prevalence of non-insulin-dependent diabetes mellitus
(NIDDM) in Nauru, a Central Pacific island, was 44% in
people aged 20 years and over, and pointed out that in a
1933 medical survey in Nauru no cases of diabetes had been
reported. Similarly, Knowler and colleagues2 found that the
prevalence rate of NIDDM in Pima Indians, who live in
Arizona, was 50% in people aged at least 35 years, and
commented that Hrdlicka, when making physical and
medical observations in Pima Indians, had noted only one
case of diabetes in 1908. It is not only in Nauruans and Pima
Indians that there has been an explosion of NIDDM. In
many other 'new-world' populations the disease, virtually
non-existent until a few decades ago, has reached epidemic
proportions3-5. Invariably, this phenomenon is associated
with the drastic change in dietary habits that accompanies
either the westernization of these traditional societies1-5 or
migration to developed countries5 where diets are of
western type.

Why should NIDDM so ravage traditional populations
after a switch to western diets when Europeans themselves
have a low rate of NIDDM? The medical community
welcomed an explanation advanced by Neel6 in 1962. His
hypothesis 'envisions diabetes mellitus as an untoward aspect
of a "thriftiness" genotype which is less of an asset now than
in the feast-or-famine days of hunting and gathering
cultures'6. The hypothesis proposes that populations highly
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prone to NIDDM have genes7-9 that would have been
selectively advantageous in the past, during frequent periods
of prolonged starvation (because such genes allowed their
carriers to utilize and conserve food energy most
efficiently), whereas they would be detrimental now,
because the newly adopted western diets are steadily
abundant. The thrifty genotype hypothesis, however, has
lately been challenged10'11 on several grounds. One
objection is that Pacific populations would in many cases
have avoided frequent and prolonged starvation: their
tropical-equatorial islands had luxuriant vegetation all year
round and were surrounded by lukewarm waters full of
fish. Rather we might expect thrifty genes to be more
common in Europe, with its less abundant vegetation due to
long harsh winters and its almost continuous devastation by
wars (a notorious cause of famine and starvation).
Nevertheless, Europeans have a low rate of NIDDM8-'0.
Thus, the search for a second hypothesis seems justifiable.

Cues for a new hypothesis come from Eaton and
colleaguesl2-15. Their underpinning concept suggests that
'the range of diets available to preagricultural human beings
determines the range that still exists for men and women
living in the 20th century the nutrition for which human
beings are in essence genetically programmed'"5. Accord-
ingly, it can be said that humankind is still genetically
unequipped for some foods that were unavailable to
hunter-gatherers. Those foods, therefore, are genetically
unknown and, as such, they may be responsible for chronic
degenerative diseases such as atherosclerosis, hypertension,
and diabetes'4. Here I propose that some genetically
unknown foods, commonly available in western diets,
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account for the epidemic of NIDDM in newly westernized
populations. I also postulate that the low rate of NIDDM in
Europeans reflects their moderate, albeit insufficient,
adaptation to those foods, which has been achieved through
millenary natural selection.

DIETARY SUCROSE IN GENETICALLY UNKNOWN
FORMS

There is evidence suggesting that sucrose is genetically
known, and therefore innocuous, only if it is consumed in
solutions containing 4.18MJ/L and about 40mmol/L
potassium16, because this form mimics the solutions
present in fresh fruit, which largely moulded our metabolic
physiology (our ancestors lived mainly on fresh fruit for
millions of years16). Potassium is essential in carbohydrate
metabolism16'17. The importance of taking into account the
form in which sucrose is consumed is demonstrated by the
observation that diabetes was absent in cane cutters who
ate large amounts of sucrose by chewing cane (which
provides a juice containing <4.18MJ/L and potassium)
but common in their employers who ate large amounts as

refined sucrose18. Unfortunately, the researchers' failure to

realize that the mode of consumption is important in
determining its metabolic effects19 has led, for many

decades, to conflicting findings16"18"19 that have diverted
attention from sucrose as a possible cause of NIDDM. As a

consequence, current dietary recommendations, based on

the results of misleading research19 performed essentially
on western volunteers, claim that diabetics can safely
consume sucrose20. While this advice may harm only
moderately diabetic westerners, because they have some

adaptation to sucrose and their disease is far less severe

than that seen in recently modernized countries2'3, it may
be highly detrimental in newly westernized populations
who lack even the slightest adaptation to concentrated
sucrose.

Concentrated sucrose consumed by healthy Americans,
who have some adaptation through their European ancestry,
produces undesirable changes in several of the indices
associated with glucose tolerance16. In view of this, we

should not be surprised if concentrated sucrose triggers
NIDDM in populations for which it is a novelty. In fact, as

West4 emphasized, 'sugar consumption has been increasing
in most, if not all, of the United States tribes in whom
diabetes rates have recently increased precipitously. This
same association has been observed in Eskimos of Alaska,
Canada, and Greenland as well as in Polynesians'. Unlike in
the past21, cakes, sweet rolls, gelatine desserts, and soft
drinks make now large energy contributions to the Pima
diet22. In Nauru, biscuits, tea sweetened with both sucrose

and sweetened condensed milk, lemonade, and coke are

tea (estimated to contain 20-30% added sugar24), sweet
biscuits, and sweetened condensed milk24. Additionally, ice
creams, cold desserts, soft drinks, and confectioneries are
popular among Australian Aborigines25.

One could object that in Europe large consumption of
sucrose began rather abruptly in the early 1700s26 and,
despite this, no epidemic of diabetes was recorded.
Europeans, however, had already achieved some indirect
adaptation to concentrated sucrose because they previously
consumed large quantities of honey26, which nutritionally is
little different from sucrose, being basically a concentrated
solution of fructose and glucose26. Among Europeans'
ancestors there were the Romans whose consumption of
honey was prodigious. In fact, half of the 468-odd recipes in
a Roman cookery book call for honey as an ingredient26. It
is not surprising, therefore, that diabetes was described
2000 years ago'4. With reference to Eaton and colleagues'
concept1S, it should be observed that, despite the possible
availability of honey to preagricultural human beings, its
actual consumption was not abundant, frequent, regular,
and common enough to modify the genetic moulding
produced by fresh fruit27.

DIETARY FAT IN GENETICALLY UNKNOWN
QUANTITIES

Before the diabetes epidemic, the traditional Pima diet
provided 8-12% fat and --70-80% carbohydrate21. Dietary
fat then reached 50% with the shift to western diet28. The
adverse effects of increased dietary fat upon carbohydrate
metabolism have been repeatedly demonstrated29'30. The
lipid metabolism of preagricultural humans was shaped by a
low-fat nutritional environment, because the meat from
wild game was very lean, and oils, butter, and dairy
products did not exist3l. No wonder, therefore, that dietary
fat consumed in genetically unknown quantities causes
harmful metabolic consequences32, including obesity33 and
NIDDM28-30. Both of these conditions improved dramati-
cally in a group of Australian Aborigines in just 5 weeks,
after reversion to their traditional low-fat diet34. Likewise,
in just three weeks a group of obese Hawaiians lost on
average 7.8kg thanks to the ad libitum feeding of their
traditional low-fat diet35. These findings, besides lending
support to the evolutionary view that human beings are
genetically unsuited to high-fat diets32, clearly show that
even unlimited quantities of traditional foods are unlikely to
cause obesity. Thus, to explain both the epidemic of
NIDDMI-5 and the widespread obesity",2 seen in recently
westernized people, we should not focus on the quantity of
foods (contrary to the feast-or-famine tenet that underlies
Neel's hypothesis6) but rather on their energy density,
which is substantially greater in the western foods than in

the traditional ones.popular23. Australian Aborigines consume extremely sweet 623
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NATURAL SELECTION

The epidemic of NIDDM in newly westernized countries
provokes lethal effects because, unlike in Europe, natural
selection is at the beginning of its action. As a consequence,
the disease is not only far more frequent3 but also more
serious (accompanied by retinopathy, nephropathy, and
coronary heart disease2). Additionally, unlike in Europe,
where NIDDM occurs in post-reproductive ages3'10, in
recently westernized people it affects even teenagers1 3.
This clearly indicates, as stressed earlier, that current
dietary recommendations20 may be dangerously inadequate
for affected individuals of newly modernized countries. The
remarkable differences in both prevalence and severity of
NIDDM between Europe and 'new-world' countries mirror
differences in the length of natural selection. In fact, as
Diamond36 pointed out '[b]efore modern medicine made
NIDDM more manageable, genetically susceptible Eur-
opeans would have been gradually eliminated, bringing
NIDDM to its present low frequency'. An incipient process
of elimination through natural selection can already be
observed in Nauru, where there has been a decline in
incidence of epidemic glucose intolerance, despite little
evidence for beneficial dietary changes37.

IMPLICATIONS OF THE 'GENETICALLY
UNKNOWN FOODS' HYPOTHESIS

While evolutionary concepts largely underpin all biological
science, they are still paradoxically overlooked by most
nutritionists32. This is a pity, because evolutionary thoughts
explain otherwise puzzling findings16'38, rectify misleading
study designs19, and can even foresee the results of clinical
investigations39: 'nothing in medicine makes sense except in
the light of evolution'40. The time is ripe, therefore, not
only for a theoretical evolutionary approach to diseases, but
also for a practical one.

The 'genetically unknown foods' hypothesis has eminently
practical implications. It suggests that diabetic individuals
from newly westernized populations can safely consume even
western quantities of sucrose, as long as it is ingested only in
the form of solutions not exceeding the physiological limit
imposed by evolution, i.e., 4.18 MJ/L1618"19. Those
solutions should also contain about 40 mmol/L potas-
sium16-18, the addition of which in soft drinks may be far
more important for the health of newly westernized people
than for the westerners' one, because the latter populations
are part protected by some adaptation to sucrose solutions
without potassium. Those who sell sweetened beverages such
as Coca-Cola and Sprite41 in newly westernized countries
should consider adding that metabolically essential
mineral1618 to those drinks; luckily their energy content
does not exceed 4.18 MJ/L41. Evolutionary thoughts,
moreover-in view of the fact that any sugared beverages

should mimic as much as possible the sugar solutions present
in fruit16, which contains potassium in non-chloride salts42-
suggest that this potassium should be added as citrate, not
chloride. It is also noteworthy that potassium citrate is more
effective than potassium chloride in protecting against
nephron loss from nephrosclerosis during severe sodium-
chloride-induced hypertension43; this reduced effectiveness
of potassium chloride is probably due to the hypertensive
effect of chloride44. Alternatively, and perhaps more cheaply,
the manufacturers could simply replace the refined sucrose
with wholly unrefined sucrose, which will obviously contain
adequate potassium.

Both scientific evidence45 and evolutionary thoughts27
also suggest that the fruit-mimicking sucrose solutions
should not be ingested shortly after starch intake, to lessen
the hazard that the fructose moiety of sucrose will cause
hypertriglyceridaemia45. Furthermore, diabetic individuals
from newly westernized countries should revert to the habit
of low fat intake, which was typical of both preagricultural
human beings31 and pre-westernized societies21'31'34'35

CONCLUSION

As lately emphasized by Sharma, 'most investigators are
attempting to find the "mutations" or genetic defects
responsible for obesity, hypertension, or NIDDM'46.
However, 'the genetic basis for these diseases is not to be
found in recent mutations or genetic defects but rather lies
in the conservation of the ancestral version of the relevant
genes'46. This means that the extensive yet inconsistent
research aimed at identifying the genetic 'defects'
responsible for the epidemic of NIDDM47, besides
unavoidably stigmatizing populations with the label of
genetic predisposition48, is meaningless because those
populations simply have the original version of man's
genotype. In conclusion, therefore, to paraphrase Sharma's
enlightening message46, rather than continuing to look for
putative disease-causing 'mutations' common to the
majority of individuals with NIDDM in newly westernized
populations, it might be more rewarding to look for
mutations that cause 'resistance' to NIDDM in westerners
despite exposure to the same detrimental environment
represented by foods that are unknown to the original
genotype of humankind.
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