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Fatty acid composition of the
plasma lipids in Greenland Eskimos1’2

J. Dyerberg,3 M.D., Ph.D., H. 0. Bang,4 M.D., Ph.D. and N. Hj#{216}rne6

ABSTRACT Gas-liquid chromatography analyses have been carried out to investigate the

composition of esterified fatty acids in the plasma lipids in 130 Greenland Eskimos, compared with

those of 32 Greenland Eskimos living in Denmark and of 31 Caucasian Danes in Denmark. While

the Eskimos living in Denmark did not differ substantially from other persons living in Denmark

and, from what is found in other studies in Western communities, the Greenland Eskimos showed a

completely different pattern. They demonstrated a much higher proportion of palmitic, palmitoleic,

and timnodonic acids, while they had a markedly lower concentration of linoleic acid. The total

concentration of polyunsaturated fatty acids was lower in Greenland Eskimos than in the other

groups. These findings are discussed in the light of the get�erally accepted opinion of the beneficial

effect on plasma lipid levels and on the morbidity of coronary atherosclerosis of a high dietary intake

of polyunsaturated fatty acids. As plasma lipid and lipoprotein levels in Greeland Eskimos in a

previous study were found markedly lower than those found in Western populations, and as

coronary atherosclerosis seems to occur far less commonly among Eskimos in Greenland than

among peoples in industrialized countries, it was found difficult to combine these observations with

the results from the present study. If dietary differences are the main reason for the differences in

plasma lipid concentrations, the results from the present study point more toward qualitative than

toward quantitative differences in respect of fatty acid composition of the food. Am. J. C/in.

Nutr. 28: 958-966, 1975.

An intimate relationship between the oc-

currence of coronary atherosclerosis and the

plasma lipid level has been demonstrated for

cholesterol as well as for triglycerides. This
relationship is especially obvious in certain

ethnic groups where there is a combination of
a low incidence of coronary atherosclerosis

and a low concentration of plasma lipids
(1-3).

The Greenland Eskimos are no exception

from this rule. Coronary atherosclerosis is

almost unknown among these people when
living in their original cultural environment.

In an investigation of their plasma lipids we
were able to demonstrate significantly lower

plasma concentrations of cholesterol, tri-

glycerides, fi-lipoproteins, and pre-fi-lipo-
proteins, as compared to a Danish reference

population (4, 5). This difference could not

be demonstrated if Eskimos living in Den-
mark were compared to other Danish citi-

zens living in Denmark. The results from
these studies are briefly summarized in
Table 1.

Much interest has been focused on the
influence of dietary habits, especially the

intake of saturated and unsaturated fats, on
the plasma lipids, and secondarily on the

morbidity of ischemic heart disease. A high
intake of saturated fat relative to a low
proportion of polyunsaturated fat has been
claimed as one of the main reasons for the

growing incidence of coronary atherosclerosis

in industrialized communities.

Even if the pattern of esterified fatty acids

is characteristic for each plasma lipid class,

this pattern can be modified by prolonged al-
terations in the composition of the fatty acids

of the diet (6). In this way the fatty acid pat-

tern in the plasma lipids to some degree

reflects the dietary intake of these compo-
nents.

The differences in dietary habits between
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Randon sample (5).
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Eskimos living in Greenland and inhabitants

of Western communities (e.g., Danes) are
principally in the consumption of meat. In

Eskimos the meat is the main source of

calories, giving rise to a high intake of
proteins, and a relatively low intake of car-
bohydrates. As the meat originates from ani-

mals living in the sea, the composition of the
dietary fats is characterized by their maritime
origin. In the daily Eskimo food in Greenland

the relative amount of protein calories is

approximately two and a half times that of

the daily Danish food, whereas the relative
amount of carbohydrates is only two-thirds

(Table 2).

One of the main reasons for the low plasma
concentration of triglycerides and cholesterol

in Eskimos could be their highly specialized

dietary habits. From this hypothesis it was

found of interest to investigate if the pattern
of esterified fatty acids in plasma differed

from that found in Western populations. In
the present paper the results from such an
investigation are given.

Material and methods

The study comprises 130 West Greenland Eskimos: 61

males and 69 females, all over 30 years of age, mean age

51.8 years, range 30-83 years, and examined in the

autumn of 1970 (4, 5). The results were compared with

two groups of persons, namely 32 Eskimos, 7 males and

25 females, mean age 38.3 years, range 27-51 years,

living in Denmark, also included in the previous studies,

and of 31 Caucasian Danes, 20 males and I I females,

mean age 50.6 years, range 23-69 years, in whom the

fatty acid pattern had also been investigated in a previous

study (7). All blood samples were drawn after 10-12

hours of complete fasting. None of the persons were over-

TABLE I
Mean values for plasma lipid and lipoprotein

concentrations in Greenland Eskimos, Eskimos living

in Denmark and Caucasian Danes in Denmark

Greenland
Greenland

Eskimos
Eskimos
living in

D
ailes

Denmark

Total lipids, g/liter 5.93 7.32 6.55

Cholesterol, mmol/liter 5.58 7.30 6.77
Triglycerides, mmol/liter 0.43 1.12 0.98

Phospholipids, mmol/Iiter 2.92 3.18 2.91

Chylomicrons, g/liter 0.27 0.24 0.15

�-Lipoproteins, g/liter 4.27 5.00 4.58

Pre-$-lipoproteins, g/liter 0.44 1.10 1.05

a-Lipoproteins, g/liter 3.64 4.24 3.64

TABLE 2
Composition of the Eskimo diet and

average Danish food

Eskimos4 Danesb

Carbohydrate,c calorie percent 37 49

Protein, calorie percent 26 1 I

Fat, calorie percent 37 40

Cholesterol, mg/I ,000 kcal 245 139

Saturated fatty acids, percent 34 53

of total

Polyunsaturated fatty acids,

percent of total 10 13

Essential fatty acids (18:2 + 20:4)

percent of total 4.8 10.0

P/S Ratio 0.29 0.25

a Detailed food analyses will be published in near

future. bResults from The Danish Statistical Dept. of

Public Health. clncluding alcohol.

weight.6 The plasma lipids from the Eskimos were kept

frozen at -20 C, extracted from plasma, and stored un-

der nitrogen until the analyses were carried out. The

plasma lipids were separated in three fractions: choles-

terol esters, triglycerides (including unesterified choles-

terol and free fatty acids), and phospholipids, by silica

gel column chromatography (8). After methylation of the

fatty acids (9) the fatty acid mixtures were analyzed by

gas-liquid chromatography using a Beckman GCM gas

chromatograph, equipped with a 2-rn glass column of 3-

mm internal diameter. Supporting medium was chromo-

sorb W AW mesh 80-100, and stationary phase 10%
w/w diethylene glycol succinate. Analyses were carried

out at an injection temperature of 250 C, a column tem-

perature of 180 C, and a column flow of 30 mI/mm of ni-

trogen. A hydrogen flame ionization detector was used

at a temperature of 250 C. The signal was analyzed by a

disc integrator and compared with those of assays on

mixtures of fatty acids supplied by Nu-Check Prep,

Elysian, Minnesota, U.S.A.

Statistics

In statistical comparisons of medians the Mann-

Whitney rank-sum test was used, in that Gaussian dis-

tributed rank-sums were assumed.

Results

The results from the three groups of indi-
viduals-Eskimos, Eskimos living in Den-

mark, and Danes-are tabulated in detail in

Tables 3-5, along with the statistical com-
parisons.

6 i.e., The Danes had a body weight that differed

less than 15% from the ideal body weight (Natvig, H.

Landsforeningen for kosthold og helse. Oslo: Kristian-

sen & W#{216}jen,1959). The Eskimos were by clinical in-

spection of “normal weight,” but as no epidemiological

examination of “ideal weight” in Greenlandic Eskimos

exists, no comparison to tabulated weight data could be

performed.
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TABLE 3
Fatty acid composition of cholesterol esters

Compo- G 129#{176}CG32#{176} R29#{176}
nent

Z-test�
- -

G/CG G/R CG/R
Compo- G 129#{176}CG32#{176} R29#{176}

nent

Z_testc
- -

G/CG G/R CG/R

*6*

*6

12:0”
M”

-

x

0.0
0.03

0.0
0.00

0.0
0.00

13:0
M
x

0.0
0.01

0.0
0.00

0.0
0.00

14:0
M

x

1.3

1.22

0.0

0.56

0.4

0.43

14:1
M

x

0.0

0.00

0.0

0.07

0.0

0.04

15:0 M
x

0.0

0.01

0.0

0.06

0.0

0.00

16:0
M

x

18.9

19.27

12.2

12.98

11.7

12.41

16:1
M

x

9.0

9.23

4.2

4.37

3.8

4.06

17:0 M
x

0.0
0.00

0.0
0.06

0.0
0.04

17:1
M

x

0.0
0.00

0.0
0.00

0.2
0.20

18:0 M
x

0.0

1.05

1.1

1.50

0.8

0.96

18:1
M

x

25.0

25.34

19.6

20.56

20.6

22.78

18:2
M

x

20.3

20.35

54.8

52.78

48.2

47.81

18:3
M

x

0.0

0.02

0.0

0.56

0.5

0.47

19:0 M
x

0.0

0.03

0.0

0.00

0.0

0.00

20:0
M

x

0.0

0.06

0.0

0.00

0.5

0.50

***

*6*

*6*

*6*

6*

*6*

S6*

*5*

*5*

5*

*5*

*5*

20:1
M

x

0.0

0.05

0.0

0.18

0.0

0.00

20:2 M
x

0.0
0.01

0.0
0.00

0.0
0.00

20:3
M

x

3.7

3.37

3.2

3.07

0.0

0.61

20:4
M
x

0.0
1.02

0.0
0.72

4.4

4.02

20:5
M

x

15.4

15.79

0.0

1.00

0.0

0.08

22:0
x

0.00.01
0.0
0.04

0.0
0.00

22 2:

M
7

0.0
0.02

0.0
0.00

0.0
0.00

22:3
M
x

0.0
0.12

0.0
0.05

0.0
0.00

22:4
M

x

0.0

0.00

0.0

0.09

0.0

0.00

22:5
M
x

0.0
0.01

0.0
0.15

0.0
0.00

22:6
M

x

0.0

0.96

0.0

0.38

3.3

5.55

24:0
M

x

0.0

0.36

0.0

0.58

0.0

0.00

24:1
M

x

0.0

0.88

0.0

0.11

0.0

0.00

24:2
M
x

0.0

0.88

0.0

0.29

0.0

0.00

26:0
M
x

0.0
0.00

0.0
0.04

0.0
0.00

5*5

*5*

*5* *5*

*5

Relative values, percent. “Fatty acids are indicated by the number of carbon atoms in the molecule, followed by

a “:“ and a figure indicating numbers of double bonds. #{176}Person groups are indicated as follows: G = Greenland

Eskimos living in Greenland. CG = Control group of Greenland Eskimos living in Denmark. R = Reference group of

Caucasian Danes. Every signature is followed by a number indicating the total number in the group. Due to occurrence

of samples lost in the analytical procedure, the number is not coincident in all lipid groups. C Statistical

comparisons of rank sums with Z-test. The outfall of the test is indicated by asterisks. *�P � 0.05, 55P � 0.01 ***�P

� 0.001. d M = median. x = mean.
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Sex differences

A rather extensive pattern of significant sex
differences was observed. These differences
were especially obvious in the Greenland

Eskimo group, in which the greater sample
size allowed rather small numerical differ-

ences to be realized as not due to chance. As
the differences generally were of a magnitude

of less than 1-2%, it was found justified to

ignore them and to poo1 the results from both

sexes. This was further justified as the statisti-

cal comparisons were performed with a distri-

bution free test, except for the assumption of
Gaussian distributed rank sums.

Differences between person groups

As for the sex differences, extensive signifi-

cant differences were observed between the
person groups. However, many of these dif-
ferences were of a rather small magnitude,

and consequently, they will not be referred to
in the text.
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See footnote to Table 3.

Comparisons between Greenland Eskimos docosahexaenoic acid (22:6), in which the

living in Denmark and the Danish reference differences were reversed. In the fatty acids of
group the triglyceride fraction the same difference

was found for linoleic acid (18:2), with the

As shown in Tables 3-5 and in the more reverse in palmitic acid (16:0). Inphospholip-
concentrated Tables 6-8 in which the results ids a rather great difference was found for

are compared with those from other studies, arachidonic acid (20:4) with larger amounts

the two person groups exposed a parallel in the reference group. The same difference,
distribution of esterified fatty acids in all but to a lesser extent was found for docosa-

three plasma lipid classes. Differences of a hexaenoic acid (22:6), compensated by

certain magnitude were found in cholesterol smaller amounts of palmitic (16:0), oleic
esters for linoleic acid (18:2) and eicosa- (18: 1), and linoleic acid (18:2). The three last

trienoic acid (20:3) with larger amounts in mentioned differences, however, were not

Eskimos, and for arachidonic acid (20:4) and statistically significant. In conclusion: gener-

TABLE 4

Fatty acid composition of triglycerides, including free fatty acids

Compo- G 128 CG 32 R30
nent

Z-test
- - -

G/CG G/R CG/R

Compo- G 128 CG 32 R 30
nent

Z.test
- - -

G/CG G/R CG/R

12:0 M 0.0 0.0 0.0 20:1 M 3.6 0.0 0.0
x 0.18 0.04 0.00 x 3.35 0.20 0.00 �

14:0 M 2.1 1.8 1.4 202 M 0.0 0.0 0.0
x 2.13 1.86 1.51 5* *5* *5 . 7 0.02 0.09 0.00

M 1.7 0.0 0.0
14:1 M 0.0 0.0 0.2 *** *** 20:3 * �

x 0.04 0.0 0.21 7 1.70 1.03 0.27

15:0 � 0.0 0.0 0.0 20:4 N� 0.0 0.0 0.0 * *
x 0.01 0.00 0.00 X 0.60 0.83 0.20

16:0 M 24.7 26.3 28.7 *5* *5* 20:5 M 4.0 0.0 0.0
x 25.07 25.72 28.79 7 4.21 1.52 0.00

16:1 M 9.3 5.6 5.3 22:0 M 0.0 0.0 0.0 *5* *5*
x 9.47 6.04 5.18 7 1.09 0.09 0.02

16:2 M 0.0 0.0 0.0 22:1 M 0.0 0.0 0.0
x 0.05 0.00 0.00 7 0.01 0.00 0.00

17:0 M 0.0 0.0 0.6 *5* *5* 22:2 M 0.0 0.0 0.0
x 0.01 0.00 0.64 7 0.01 0.13 0.00

17:1 M 0.0 0.0 0.4 � *** 22:3 M 0.0 0.0 0.0
x 0.00 0.06 0.43 7 0.24 0.00 0.00

17:2 NI 0.0 0.0 0.0 22:4 M 0.0 0.0 0.0
x 0.04 0.00 0.00 7 0.15 0.00 0.00

18:0 M 6.7 6.0 5.6 * 22:5 M 0.0 0.0 0.0
x 5.89 4.57 5.84 7 0.28 0.30 0.00

18:1 M 35.1 38.0 38.3 M 2.0 0.0 0.022:6 s**
x 35.05 38.57 40.07 � 7 2.35 0.38 3.34

18:2 M 5.7 16.0 12.0 240 M 0.0 0.0 0.0
x 6.19 17.30 12.53 � � 555 7 0.64 0.13 0.00

18:3 M 0.0 0.0 0.8 * � � 24:1 M 0.0 0.0 0.0
x 0.08 0.54 0.83 7 0.15 0.00 0.00

18:4 M 0.0 0.0 0.0 24:2 M 0.0 0.0 0.0
x 0.07 0.27 0.00 7 0.55 0.29 0.00

20:0 M 0.0 0.0 0.0
x 0.49 0.00 0.14
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TABLE S
Fatty acid composition of phospholipids

Compo-
G129 CG32 R31nent

Ztest
- - -

G/CG G/R CG/R

Compo- G 129 CG 32 R 31
nent

Z-test
- -

G/CG G/R CG/R

12:0
M
x

0.0
0.01

0.0
0.00

0.0
0.00

14:0
M

x

0.0

0.08

0.0
0.08

0.2

0.18

14:1
M
x

0.0
0.00

0.0
0.00

0.0
0.08

16:0
M

x

33.4

34.87

32.6

34.30

30.9

30.56

16:1
M

x

2.5

2.68

1.1

1.49

0.6

0.77

17:0
M

x

0.0

0.00

0.0

0.00

0.4

0.47

17:1
M
x

0.0
0.00

0.0
0.00

0.0
0.16

17:2
M
x

0.0
0.01

0.0
0.00

0.0
0.00

18:0
M

x

18.8

19.56

16.3

16.29

16.8

17.21

18:1 M
x

15.7

15.94

16.1

16.08

14.9

15.39

18:2 M
x

5.7
6.58

23.3
22.55

21.3
20.95

18:3
M

x

0.0

0.00

0.0

0.00

0.5

0.50

18:4
M
x

0.0
0.00

0.0
0.05

0.0
0.00

20:0
M

x

0.0

0.26

0.0

0.08

0.0

0.01

*5*

*5*

5*

*5*

5* *

5* *

5*

*5*

*5*

*5*

*5

*5*

5*

*5*

*5*

*

*5

*5*

*5*

*5*

*5*

*5*

20:1 M
x

2.8
2.73

0.0
0.10

0.0
0.00

20:2 .!�
x

0.0

0.00

0.0

0.50

0.0

0.00

20:3 M
x

2.2

2.30

3.9

3.75

1.6
1.96

20:4 M
x

0.0
0.81

0.0
1.27

8.2
7.99

20:5 M
x

6.1
7.11

0.0
0.74

0.0
0.16

22:0 M
x

0.0
0.69

0.0
0.57

0.0
0.00

22:3 M
x

0.0
0.01

0.0
0.07

0.0
0.00

22:4 M
x

0.0
0.04

0.0
0.13

0.0
0.00

22:5 M
x

0.0
0.16

0.0
0.00

0.0
0.00

22:6 M
x

3.4

3.92

0.0

1.01

3.0

3.04

24:0 �t�1
x

0.0
2.12

0.0
0.99

0.0
0.00

24:1 M
x

0.0
0.13

0.0
0.00

0.0
0.00

24:2 M
x

0.0
0.04

0.0
0.00

0.0
0.00

*5*

*5

*5* *6*

*5*

*

*5*

*5*
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See footnote to Table 3.

ally rather small differences in the pattern of
esterified fatty acids in plasma lipids were

observed when comparing Eskimos living in
Denmark with a Danish reference group. This
is especially obvious when compared with the
differences found between Eskimos living in

Greenland and the two other groups, summa-

rized below.

Comparisons of Eskimos living in Greenland
with Eskimos living in Denmark and with the
Danish reference group

Very marked differences were observed
when Eskimos in Greenland were compared

with persons living in Denmark. These differ-

ences were, due to the small differences

between the two groups living in Denmark,
generally the same, whether the Eskimos in

Greenland were compared with Eskimos liv-
ing in Denmark or with the Danish reference
group. In the following the most pronounced

differences will be summarized, while the

minor differences in spite of their statistical
significance will not be referred to in the text.

Cholesterol esters. Significantly larger pro-

portion of palmitic (16:0), palmitoleic (16:1),
oleic (18:1), and eicosapentaenoic acid (20:5),
with markedly smaller proportion of linoleic

acid (18:2) in the Eskimos residing in Green-

land.
Triglycerides. Significantly larger propor-

tion of palm itoleic (16: 1), eicosaenoic (20:1),
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TABLE 6
Fatty acid composition of cholesterol esters compared with the

results from other studies

12:0- 16:0 16:1 18:0 18:1 18:2 18:3 � 20:3 20:4 20:5

1.3 19.3 9.2 0.0 1.1 25.3 20.3 0.0 0.2 3.4 1.0 15.8 3.2

0.7 13.0 4.4 0.1 1.5 20.6 52.8 0.6 0.2 3.1 0.7 1.0 1.7
0.4 12.4 4.1 0.2 1.0 22.8 47.8 0.5 0.5 0.6 4.0 0.1 5.6

2.0 11.0 4.8 1.1 0.8 23.2 46.2 2.1 5.9 1.8 0.6

1.0 11.9 7.2 2.8 19.7 46.7 1.1 4.5 1.4 1.9

3.0 10.0 3.2 1.1 1.2 17.8 55.3 1-2.1 15.6 I-0.6--1

1.7 15.6 3.7 1.6 2.4 21.8 47.5 0.5 0.3 0.4 5.9

4.4 10.4 3.4 1.7 1.3 18.8 50.4 I-3.0 16.1 I-0.6----I

9.2 3.3 1.0 19.6 54.9 4.9 1.8

12:0-
5:0

2.4

1.9

1.7

3.9

1.6

3.5

3.6

4.2

2.2

Own investigations:
Greenland Eskimos

Danish Eskimos

Danes (7)

Hallgren, Stenhagen, Swanborg

and Svennerholm (II)

Schrade, Biegler and

B#{246}hle(12)

Lindgren, Nichols and
Wills(13)

Swell, Schools and

Treadwell (10)

Freemann, Lindgren and Nichols

(14)

Kirkeby, Ingvaldsen and Bjerkedal

(15)

Values in percent of total.

16:0 16:1 18:0 18:1 18:2 18:3 20:3 20:4 20:5

25.1 9.5 0.1 5.9 35.1 6.2 0.1 3.9 1.7 0.6 4.2 5.5

25.7 6.0 0.1 4.6 38.6 17.3 0.5 0.6 1.0 0.8 1.5 1.3

28.8 5.2 1.1 5.8 40.1 12.5 0.8 0.1 0.3 0.2 00 3.4

24.9 6.2 1.8 4.0 41.4 10.9 1.4 0.8 0.6 1.7

28.4 7.7 4.0 36.2 12.0 1.0 2.7 1.3 1.9

29.8 3.7 1.1 4.6 39.1 15.7 I - 1.2 11.3

31.2 3.1 6.8 41.1 13.0 0.4 0.8

27.9 3.9 1.1 4.4 40.7 14.8 �- 1.8 11.2

22.1 5.2 5.5 39.6 14.5 1.2 1.1 1.1
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Own investigations:

Greenland Eskimos

Danish Eskimos

Danes(7)

Hallgren, Stenhagen, Svanborg

and Svennerholm (II)

Schrade, Biegler and

B#{246}hle(12)

Lindgren, Nichols and
Wills (13)

Swell, Schools and

Treadwell (10)

Freeman, Lindgren and Nichols

(14)

Kirkeby, Ingvaldsen and Bjerkedal
(15)

Values in percent of total.

TABLE 7
Fatty acid composition of triglycerides, compared with the

results from other studies
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TABLE 8
Fatty acid composition of phospholipids, compared with the

results from other studies

12:0
16:0 16:1 II� 18:0 18:1 18:2 18:3 � 20:3 20:4 20:5

Own investigations:

Greenland Eskimos

Danish Eskimos

Danes(7)

0.1

0.1

0.3

34.9 2.7

34.3 1.5

30.6 0.7

0.0

0.0

0.6

19.6

16.3

17.2

15.9

16.1

15.4

6.6

22.6

21.0

0.0 3.0 2.3

0.0 0.7 3.8

0.5 0.0 2.0

0.8
1.3

8.0

7.0 7.1

0.7 2.8

0.2 3.0

Hallgren,Stenhagen,Svanborg

and Svennerholm (II)

1.1 l---27.7’--l 1.6 11.9 14.3 20.4 2.4 8.8 1.8 6.0

Schrade, Biegler and

B#{246}hle(12)

0.6 30.9 3.6 12.3 15.0 21.0 1.1 8.4 2.2 2.9

Lindgren, Nichols and

Wills (13)

2.0 33.2 1.1 0.9 14.3 11.9 21.9 I-3.3------I 9.3 �-2.0---�

Swell,Schoolsand

Treadwell (10)
2.3 32.6 2.0 0.6 13.5 17.8 18.2 0.3 0.5 1.1 6.6 I-4.5----I

Freemann, Lindgren and Nichols

(14)

3.3 30.5 1.3 1.0 13.9 12.1 20.7 I-4.31 9.9 F 3.01

Phillipsand Dodge(l6) 26.0 0.6 13.5 11.4 19.7 F 7.1’ 1 10.7 0.7 9.4

Kirkeby, Ingvaldsen and Bjerkedal

(IS)

24.7 1.7 13.5 12.3 22.4 2.4 6.4 2.6 6.1

Values in percent of total.

and eicosapentaenoic acid (20:5), with
smaller proportion of oleic (18:1) and linoleic
acid (18:2).

Phospholipids. Somewhat larger propor-
tion of palmitic (16:0) and stearic acid (18:0),

and markedly larger proportion of eicosa-

enoic (20: 1) and eicosaepentaenoic acid (20:5)
with very much smaller proportions of lin-

oleic acid (18:2), and moderately smaller

amounts of arachidonic acid (20:4).

Discussion

As mentioned in the introduction it has
been shown that prolonged dietary alterations

in the fatty acid composition of the food
leads to changes in the composition of the
fatty acid pattern in the plasma lipids. The

three major lipid groups, cholesterol esters,
triglycerides and phospholipids, are not al-

tered in the same manner, keeping their own
characteristics (6). Eskimos living in Den-
mark adapt the pattern of plasma lipid con-

centrations as shown in a previous study (4)
as well as the distribution of esterified fatty

acids which is summarized in Tables 6-8.
As also shown in these tables this pattern does

not differ substantially from that of other
populations in Western communities, prob-
ably due to similarities in dietary habits.

The esterified fatty acid pattern in the
plasma lipids of Eskimos living in Greenland
differed dramatically from that of the two
other reference populations. Most markedly

this was found for linoleic acid, the propor-

tion of which in Eskimos was only one-third
to one-half of that in the other groups.
Another notable difference was in the occur-
rence of eicosapentaenoic acid (timnodonic

acid). This acid, of which only very small
amounts are normally found in Western
populations, was one of the major compo-
nents of the esterified fatty acids in plasma in

Eskimos, consisting of up to 16% of the total.
As also stressed in the beginning of this

paper, it is very tempting to correlate the
documented observations to the low plasma

lipid and lipoprotein concentrations in Eski-

mos and to the low incidence of atherosclero-
tic heart disease among these peoples.

Coming to this point, it is very difficult to
combine the generally accepted concept of

the advantage of a high intake of polyun-
saturated fatty acids in prevention of ische-
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TABLE 9
Distribution of esterified fatty acids in the plasma lipids expressed as
saturated, monoenes, and polyunsaturated

Fatty acids
Chol

G

esterole

CG

sters

R G

Triglycerides

CG R

Ph

G

ospholip

CG

ids

R G

Total

CG R

Saturated 22 16 14 36 32 37 58 52 49 39 33 33

Monoenes 36 25 27 45 45 46 21 18 17 34 29 30

Polyunsaturated 42 59 59 19 23 17 21 30 34 27 37 37

Values in percent of total. Abbreviations: G = Greenland Eskimos; CG = Control group of Greenland Eskimos

living in Denmark; R = Danish reference group

mic heart disease with the present results.
The discrepancy is that a generally higher
proportion of polyunsaturated fatty acids
was not found in the plasma lipids of Green-

landic Eskimos. In fact, when combining the
fatty acids into only three groups: saturated,
monoenes, and polyunsaturated as shown in

Table 9, the saturated group was found to be
higher and the polyunsaturated lower in the

Greenlandic Eskimos, while no marked dif-
ference was found in the monoenes. This is
true as well in the cholesterol esters and in

the phospholipids as in total, while the fatty
acids of the triglycerides compiled in this

manner did not differ between the three
groups. In this connection it must be held in

mind that it is not the absolute concentra-
tions that are dealt with, but amounts, not

directly convertible to absolute values due
to differences in the concentrations of plasma

lipids between the groups.
In a study of the composition of Eskimo

food (to be published) the present observa-
tions were confirmed, in that a lower propor-
tion of polyunsaturated fatty acids were
found as compared to that of average Danish

food (Table 2).
The difficulties in combining these observa-

tions could be overcome by indicating other

explanatory reasons than dietary, for the
differences in plasma lipid and lipoprotein
concentrations and coronary atherosclerosis
when comparing Greenland Eskimos with

Western populations. However, the evidence

of an intimate relationship between these

observations is so strong, and the implica-
tions pointing at dietary differences to be the
cause of the differences in plasma lipid con-
centrations so convincing, that they cannot be
neglected. This is especially obvious when
remembering the differences between Eski-
mos living in Greenland and in Denmark.

When still accepting dietary differences as

one of the major variables in the chain of

causality, our observations indicate strongly a
focusing on qualitative rather than on quanti-
tative differences in the diet.

One of the most remarkable differences is

the high amount of certain long-chained
fatty acids in the Greenland Eskimos, not

occurring to that extent in the other groups.
This is valid especially for timnodonic acid
(20:5), richly represented in the Eskimo

maritime food and in their plasma lipids.

Only extensive dietary studies, which are in
progress in our laboratory, combined with
primary prevention studies starting with ani-

mals, may give answers to the questions
arising from the present studies. We feel

strongly that the last word in the problem:
dietary habits-especially related to the in-

take of polyunsaturated fatty acids-plasma
lipid and lipoprotein concentrations, and

coronary atherosclerosis has not yet been

spoken. a
Grateful appreciation is rendered to Mrs. J. Ellits-

g&ard, Mrs. J. Heimburger, and Mrs. J. Borg for their

technical assistance.
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