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high fat intakes that have excited interest. It is, however, worth noting that accord-
ing to the customary convention (Woodyatt, 1921 ; Shaffer, 1921) this diet is not
ketogenic since the ratio of ketogenic (FA)to ketolytic (G) aliments is 1-09. Indeed,
the content of fat would have to be exactly doubled (324 g daily) to make the diet
ketogenic (FA/G>1-3).

The Eskimo is apparently able to digest and absorb very large amounts of pro-
tein and fat at a single meal. In times of plenty, 4 kg of meat daily is a common
amount and much is taken at a single meal : they do not usually take food in the
morning. Consumption of larger amounts such as 15 kg has been observed on
occasion, and Ross (1835) considered that an Eskimo ‘ perhaps eats twenty pounds
of flesh and oil daily’, which I suppose is possibly 46,000 Cal. Parry(1824)thought
he would test the capacity of an adolescent Eskimo ; the food was weighed and,
apart from fluids, he ate in 20 h 8} Ib. meat and 1% lb. bread (about 15,700 Cal.)
and ‘ did not consider the quantity extraordinary’. But this is trivial compared
with the feats of the Siberian Yakuti who eat 25-30 lb. meat daily, and there is no
record approaching the 35 Ib. of beef and 18 Ib. of butter (providing about 112,000
Cal. and occupying a volume of the order of 5} gal.) alleged to have been eaten in
less than 3 h by each of two Yakuti (Simpson, 1847.)

Eskimo metabolism, nutriture and health

(cf. Alexander, 1949 ; Barnett, Fields, Milles, Silverstein & Bernstein, 1947 ;
Bermudez, 1950 ; Brown, Sinclair, Cronk & Clark, 1948 ; Brown, Sinclair, Cronk
& deSinner, 19494 ; Crile & Quiring, 1939 ; Ehrstrém, 19504, ¢ ; Hatcher, Page
& Brown, 1950 ; Heinbecker, 1928, 1932-3 ; Higgins, Peabody & Fitz, 1916 ;
Levine, 1942 ; Lieb, 1926 ; Lockhart, 1945 ; McCann, 1950 ; McClellan &
Du Bois, 1930 ; Mould, 1940 ; Payne & Sexton, 1949 ; Pedersen, 1947 ; Roberts,
1943 ; Rodahl & Edwards, 1952 ; Sinclair, Brown, Cronk & Clark, 1948 ; Sinclair,
Brown, Cronk & deSinner, 1949 ; Stefansson, 1918, 1939a¢ ; Thomas, 1927 ;
Urquhart, 1935 ; Waagstein, 1951 ; Waugh,1933 ; Wells, 1933 ; Wells &
Heinbecker, 1932 ; Wilson, 1945.)

The high ingestion of protein alters blood and urinary composition : non-
protein nitrogen and amino-acids are raised in plasma, and urinary nitrogen is in-
creased (Rabinowitch & Smith, 1936), even during fasting (Heinbecker, 1931) ;
plasma protein has been found to be normal by all observers. The fairly high
ingestion of fat appears to raise somewhat the lipid constituents of the blood (Sinclair,
Brown & Cronk, 1949), although the results are not consistent : Corcoran &
Rabinowitch (1937) made claims that do not appear to be supported by a statistical
analysis of the figures they give (which is not assisted by errors in their table of means
if the individual figures they give are correct) ; Wilber & Levine (1950) claimed
higher values than normal but did not state the age of their subjects ; Brown (1951)
found normal values. The main interest of these lies in the cholesterol. Keys and
others have shown that increased fat in the diet tends to increase cholesterol in
serum (Keys, 1952 ; Keys, Mickelsen, Miller & Chapman, 1950 ; Hildreth, Mel-
linkoff, Blair & Hildreth, 1951), and therefore probably to increase the incidence
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of arteriosclerosis ; Tolstoi (1929) claimed lipaemia and increased cholestrol in
two men who lived for 1 year on lean and fat meat, but an inspection of his figures
shows that there was in fact no increase in cholesterol in one of the two. From
the scanty data available, it appears that the true Eskimos consume an unusually
high quantity of fat but that their serum total cholesterol is normal (cf. Garn &
Gertler, 1951) ; the matter requires further investigation. Corcoran & Rabino-
witch (1937) concluded that meat-eating Eskimos had a very active and unusual
mechanism for utilization of fats ; part of their evidence was that the ratio of
phospholipids to total cholesterol rose in two subjects after ingestion of 200 ml. of
soya-bean oil, but this is not in accord with the figures they give. To the unusual
mechanism they attributed the absence of ketosis in the Eskimo. Tolstoi’s (1929)
two men had ketonuria over the entire period of the experiment, despite the CO,-
combining power of plasma remaining within normal limits ; these men of course
were not Eskimos. The serum lipids increased in four Eskimos in Southampton
Island who subsisted for 6 days exclusively on pemmican (75% of calories from
fat), and increased further when they fasted ; ketonuria developed during the fast
only (Sinclair, Brown & Cronk, 1949). The ketonuria of U.S. soldiers in the
Arctic on normal rations has been attributed to the general adaptation syndrome
(Kark, Johnson, Bly & Consolazio, 1949 ; Sargent & Consolazio, 1951).

We may conclude from the above that, provided the Eskimo can catch his normal
sources of food, his diet is adequate ; when the animals are scarce or conditions
such as fog prevent hunting he often starves. It is generally agreed that rickets
and scurvy are unknown, the former despite the meagre sunlight and pigmentation
of the skin. Brown (1951) states that ‘ the most frequently occurring clinical signs
in the Eskimo population as a whole were ascorbic acid deficiency and riboflavin
deficiency’, but these signs are not specific and strong exception can be taken to the
statement as it stands ; the full publication of his interesting observations is eagerly
awaited. There is no evidence that the high-protein diet causes any ill-heaith. The
subjects are plethoric, often with epistaxis ; this was found unexpectedly by Rabino-
witch (1936) who however had not read Krogh & Krogh (1914) ; Rabinowitch (1936)
noted polycythaemia ; Peacock (1947) mentions the frequency of haemoptysis with-
out evidence of tuberculosis : but it is not proved that these signs are caused by the
high-protein diet. Krogh & Krogh (1914) found that there was a considerable
storage of protein when much meat was ingested after a diet poor in nitrogen. This
storage in the liver might cause enlargement ; Brown (1951) and Brown, Sinclair,
Cronk & deSinner (19495), however, found that the common hepatomegaly appeared
to be caused by increased carbohydrate, most probably glycogen, and the enlarged
livers were decreased in size by something in milk other than casein, five vitamins
of the B complex or lactose.

The problem of cholesterol and atherosclerosis has been mentioned above.
Wilber & Levine (1950) concluded that ‘ In the Alaskan Eskimos ... thereisa
consistently high serum cholesterol on the one hand ; repeated clinical surveys, on
the other, indicate an almost total absence of cardiovascular-renal diseases in the
population’ [their means are, however, 203 mg/100 ml. serum for males and 234 for
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females which, despite the ages not being stated, would hardly appear high from the
data of Keys(1949)]. Others have commented on this absence in the Eskimo on his
customary diet, but Rabinowitch (1936) believed he had ‘definitely disproved the
alleged incidence of arteriosclerosis in the Eskimo, at least in the Eastern Arctic’;
his data seem to show that it was common in those Eskimos consuming our diet but
there was no evidence of arteriosclerosis in the most northerly parts he visited where
the true Eskimo dietary was practised. 'The same seems to be true of tuberculosis,
diabetes mellitus, appendicitis, cancer and dental caries, although tuberculosis is
becoming a severe problem (Lewis & Wherrett, 1947). Parasitism, including
trichinosis, is extremely common (Brown, Green, Boag & Kuitunen-Ekbaum, 1950 ;
Brown, Sinclair, Cronk & Clark with Kuitunen-Ekbaum, 1948 ; Brown, Cronk,
deSinner, Green, Gibbons & Kuitunen-Ekbaum, 19494 ; Brown, Cronk, deSinner,
Green, Gibbons & Kuitunen-Ekbaum, 19494; Hitchcock, 1950; Roth, 1949).

We may picture the true Eskimo, then, as a person who has adapted with extra-
ordinary efficiency to subsisting in the Arctic as a typical carnivorous animal, and
who is peaceful, extremely happy and healthy (except for occasional periods of
starvation). But contact with white traders, trappers and missionaries is causing
malnutriture and ill-health, as has happened extensively in the Indians. The
contamination of these may now be considered.

The foodstuffs of the Indians (cf. Jenness, 1932)

The Indians extend, or extended, over a wide area. Some, for instance the
Iroquois and Hurons, were agricultural ; some, for instance the Ojibwa, lived in
the central forest area on deer, berries and nuts ; the Athabascans lived mainly
on caribou and the Blackfoot of the Plains on bison (‘ buffalo’) until these were
exterminated 7o years ago. The Cree lived partly in the Plains on bison and
antelope, partly in the bush on caribou, moose, beaver, bear and hares. As soon
as they obtained firearms they expanded west and north, and became very power-
ful. A disastrous epidemic of smallpox in 1784 reduced them, and the introduction
of alcohol demoralized them ; they were frequently attacked by the Blackfoot, and
finally decimated by a second epidemic of smallpox in 1838. Their downfall has
been completed by introductions from the dietary of our proud Western civilisation :
flour, sodium bicarbonate, lard, sugar and tea. The former three ingredients are
mixed in haphazard proportions and baked into bannock.

Indian nutriture

(cf. Duncan, 1947 ; Fritz & Thygeson, 1951 ; Fritz, Thygeson & Durham, 19571 ;
Thygeson & Fritz, 1951.)

In 1943 I had the privilege, at the invitation of the Canadian Government and
the R.C.A.F., of joining Dr Tisdall and Dr Kruse to investigate conditions amongst
the Bush Cree at Norway House ; the Acting Superintendent of the Medical Ser-
vice of the Indian Affairs Branch (Dr P. E. Moore) organized the expedition which
was joined by the Medical Superintendent at Norway House (Dr Corrigan) and the
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consultant in ophthalmology to the R.C.A.F. (Dr Nicholls). The Indians investi-
gated used to subsist on caribou, moose, beaver, musk-rat, hare and fish, with a
few berries. The food was cooked and the viscera were eaten. A survey the pre-
vious year (Moore, Kruse, Tisdall & Corrigan, 1946) had suggested that about
859%, of the calories in the food purchased came from white flour, lard, sugar and
jam ; ‘every Indian observed had some abnormality of the conjunctivae, ocular

limbic blood vessels, tongue or gums . . . These changes have been attributed
by one of the authors (H.D.K.) to a lack of vitamin A, vitamin B, and vitamin C
respectively ’.

In the later survey, I had the opportunity of examining clinically 138 males and
102 females, mainly in the age-groups 7-14 years and 20-44 years ; 162 Indians
were examined with a slit-lamp microscope. On the basis of the clinical examin-
ation the nutriture was rated markedly poor in 8%, ; two persons were considered
to show mild deficiencies of riboflavin, and one other person was considered to show
mild deficiency of nicotinic acid. The skin was frequently dry (23%) and thickened
(15%), and folliculosis was fairly common (239,) ; half the boys in the age-groups
7-14 and 15-19 years had folliculosis—a condition which is common at these ages
particularly if hygiene is neglected. There was no reason to attribute these changes
to nutritional deficiency. The most interesting changes were in the eyes. In
subjects examined with the slit-lamp microscope, conjunctival opacity was common
at all ages after infancy (249%,), pingueculae were extremely common (76%), no
Bitot’s spots were seen, and pterygia occurred in 309, and were even found in two
persons of 19 years ; they were twice as common in males. Mild active super-
ficial keratitis occurred in 9-39% and marked in 1-29, ; phlyctenular keratocon-
junctivitis occurred in about 29,. These changes in the eyes were attributed by
me mainly to exposure, injury (including smoke) and (with phlyctenules) tuber-
culosis rather than vitamin deficiency ; some persons gave clear histories of lime
burns years earlier and the superficial keratitis was often only in the eye known to
have been affected. The pterygia could reasonably be attributed to exposure to
the cold wind and glare. Full details will be published in due course.

Discussion

The Eskimos used to subsist on a carnivorous diet, eating meat raw or lightly
cooked with sea water, and consuming heads, skin, viscera, marrow, blood and
stomach contents. This was an excellent dietary adequate in all respects and only
failing when the hunting of seals or other animals was prevented. Despite almost
complete lack of hygiene they enjoyed a healthy happy life. The Bush Indians
fared similarly upon cooked meat with some berries and nuts. The introduction
of the white man’s diet in return for his exploitation of the furs and extermination
of the buffalo changed matters. The Indian has so far been most affected, but
wherever the white man contaminates the Eskimos, the diseases of civilization fol-
low. The expectation of life amongst the Eskimos in north Greenland is only
25 years in men and 27 years in women (Ehrstrém, 19508). Tuberculosis is respon-
sible for nearly half the deaths of Eskimos and Indians in Alaska (Haldeman, 1951)
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and is very prevalent elsewhere ; if it produces phlyctenular keratitis, efficiency
as a hunter or trapper is seriously reduced and so are the chances of obtaining a
meagre existence. Other diseases that are common amongst civilized persons appear
despite the inadequacy of the diet of bannock and our association of these diseases
with a high standard of living : arteriosclerosis, diabetes mellitus and malignant
disease.

Fortunately the Danish, Canadian and U.S. Governments have taken active
and most praiseworthy steps to study and to protect these peoples. There remains
much to be learnt from the investigation of their nutrition.

SUMMARY

1. The Eskimo is a typical carnivorous animal subsisting largely on raw meat
and fat.

2. A rough calculation of the nutritional value of the supposed dietary of a
typical adult Eskimo a century ago indicates that it was adequate in all known
respects.

3. The typical dietary is very high in protein. It is high in fat and low in
carbohydrate, but would not be expected to be ketogenic. The nutriture and
health of the Eskimo subsisting on it are briefly discussed.

4. 'The Bush Indians lived on cooked meat with some berries and nuts. But
their dietary is now mainly bannock (white flour, lard and sodium bicarbonate).

5. A brief description is given of the nutriture of Bush Indians as observed
in March 1943.

6. The sad fate of the Eskimos and Indians when contaminated by white
men is mentioned.

I am grateful to the Canadian Government and to the late Dr F. F. Tisdall (then
Nutritional Consultant to the R.C.A.F.) for inviting me to Canada in 1943. I thank
Surg. Lt. Cmdr. B. Geoghegan, R.N., for much help with the bibliography.
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