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Abstract
Background: The study of the content of polyunsaturated fatty acids (PUFAs) in permanent residents of the Arctic territories, 

characterized by high activity of lipid metabolism, is of undoubted interest. The aim of this study was to assess the composition 
of omega-3 and omega-6 PUFAs in blood serum by gas-liquid chromatography and individual PUFA ratios in clinically healthy 
adults living in the Russian Arctic and Sub-Arctic regions. 

Materials and Methods: A total of 1,556 healthy adult residents (the age groups of 22-35, 36-45 and 46-60 years) of the 
northern territories were examined. Of these, 661 people were living in the Sub-Arctic region (SAR) and 895 people in the Arctic 
region (AR). Analysis of PUFA composition in blood serum was  determined by gas-liquid chromatography  after transesterification 
to volatile fatty acid methyl esters (FAME). We determined the content of ω-3 PUIFAs: α-linolenic acid (ALA), eicosatrienoic 
acid (ETE), eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), docosapentaenoic acid (DPA); and ω-6 PUFAs: dihomo-γ-
linolenic acid (DGLA), linoleic acid (LA), arachidonic acid (AA), docosatetraenoic acid with the common name adrenic acid (AdA).

Results: In the clinically healthy individuals born and permanently living in SAR and AR, there was an age-related increase 
in LA level combined with an increase in the levels of AA, AdA and DGLA, as well as an increase in ALA level combined with 
an increase in the levels of EPA, DPA and DHA, the content of which was higher in AR individuals. In all age groups of adult 
residents of SAR, an increase in the AA/EPA ratio and a decrease in the EPA/DPA and (DGLA EPA)/DHA values were observed 
relative to similar age groups of AR, which indicates disorders in the PUFA metabolism and intensification of pro-inflammatory 
eicosanoid synthesis. In AR, a statistically significant increase in both ω-3 and ω-6 PUFAs can be a compensatory-adaptive 
reaction aimed at preserving the lipid component of cell membranes and reducing the risk of their destruction. An increase in the 
AA/DGLA ratio can be considered as a hidden risk criterion for the synthesis of pro-inflammatory eicosanoids.(International 
Journal of Biomedicine. 2019;9(4):338-344.)
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Introduction
The lifestyle modification in recent years associated 

with the restriction of physical activity, an increase in the 
calorie content of food products and a steady increase in 

emotional stress provokes adaptive changes in the content of 
serum lipids and in the redistribution of the composition of 
fatty acids in lipids of cell membranes. All this potentiates the 
main risk factors for dyslipidemia, diabetes and obesity.(1-3)

A chain of consecutive disorders, starting with the 
pathology of the fatty acid transporter protein, leads to a 
cell deficiency of essential fatty acids. Depletion of essential 
PUFAs in the cell membrane pool is a negative factor for 
the synthesis of oxylipins (eicosanoids)—bioactive lipid 
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metabolites of PUFAs.(4-6) It has been shown that an imbalance 
of oxylipins in the body causes chronic inflammation, 
arterial hypertension, coronary heart disease, atherosclerosis, 
and diabetes mellitus.(7-9) Disturbances in the synthesis of 
eicosanoids lead to metabolic syndrome. At the same time, the 
transformation of the FA profile in membrane lipids not only 
changes the synthesis of oxylipins, but also causes a violation 
of their physicochemical properties with a decrease in fluidity, 
receptor sensitivity and membrane permeability.(10,11) At the 
same time, the composition of essential blood serum PUFAs, 
reflecting the structural and functional changes in cells and the 
organism as a whole, significantly depends on the nature of 
nutrition.(12-14)

Although early studies have shown associations between 
PUFA imbalances and a number of diseases,(3,15,16) there is 
insufficient information on the content of PUFAs in clinically 
healthy individuals living in the Arctic and Arctic regions.(17,18) 
Polar human physiology merits intensified study because such 
a study would increase our knowledge of basic principles of 
biomedicine.

The aim of this study was to assess the composition of 
omega-3 and omega-6 PUFAs in blood serum by gas-liquid 
chromatography and individual PUFA ratios in clinically healthy 
adults living in the Russian Arctic and Sub-Arctic regions. 

Materials and Methods
A total of 1,556 healthy (I and II health groups) adult 

residents (the age groups of 22-35, 36-45 and 46-60 years) of 
the northern territories were examined. Of these, 661 people 
(206 people in the age group of 22-35 years, 144 people – 
in the age group of 36-45 years, and 311 people in the age 
group of 46-60 years old) were living in the Sub-Arctic region 
(SAR) (Primorsky, Konoshsky and Pinezhsky districts of the 
Arkhangelsk oblast) and 895 people (259 people – the age 
group of 22-35 years, 244 people in the age group of 36-45 
years and 392 people in the age group of 46-60 years) in 
the Arctic region (AR) (Nenets and Yamalo-Nenets okrugs, 
Mezensky district of the Arkhangelsk oblast). As you know, 
the territories of AR are less comfortable for living than SAR 
due to climatic factors. In particular, AR is characterized by 
widespread permafrost, severe and prolonged winters with 
low temperatures, intense wind conditions and sharp changes 
in atmospheric pressure. Among the people surveyed in AR, 
78% were indigenous northern peoples (Nenets, Komi, etc.) 
and 22% were the local Caucasoid population. Exclusion 
criteria were the presence of cardiovascular diseases and 
their complications, diabetes mellitus, thyroid diseases, acute 
pathological conditions and exacerbations of chronic diseases.

The study was conducted in accordance with ethical 
principles of the WMA Declaration of Helsinki (1964, ed. 
2013) and approved by the FCIARctic Ethics Committee. 
Written informed consent was obtained from all participants.

Blood samples (5 ml) were obtained from the ulnar 
vein on an empty stomach between 8:00 and 10.00 a.m. in 
IMPROVACUTER’ Evacuated Blood Collection Tubes. The 
composition of PUFAs in the blood serum was determined 
by gas-liquid chromatography on an Agilent 7890A 

chromatographic system (Agilent Technologies, Santa Clara, 
California, USA) equipped with a flame ionization detector. 
SGE Analytical Science™ BPX90 GC Capillary Columns 
were used for fast separation of isomers of Fatty Acid Methyl 
Esters.(19) We determined the content of ω-3 PUIFAs: α-linolenic 
acid (C18:3 n-3, ALA), eicosatrienoic acid (20:3 n-3, ETE), 
eicosapentaenoic acid (C20:5 n-3, EPA), docosahexaenoic acid 
(C22:6 n-3, DHA), docosapentaenoic acid (C22:5 n-3, DPA); 
and ω-6 PUFAs: dihomo-γ-linolenic acid (C20:3 n-6, DGLA), 
linoleic acid (C18:2 n-6, LA), arachidonic acid (C20:4 n-6, 
AA), docosatetraenoic acid (C22:4 n-6), with the common 
name adrenic acid (AdA).

Chromatograms were integrated manually using 
ChemStation software (version B.03.01, Agilent Technologies). 
Fatty acid concentrations (μg/ml) were calculated by comparing 
the peak area of a fatty acid of interest with the internal standard 
(decanoic acid). The ratios of individual PUFAs were also 
calculated: AA/DHA, AA/EPA, AA/DGLA, AA/AdA, EPA/
DPA, DHA/DPA, LA/AdA, ETE+EPA/DHA.

Statistical analysis was performed using the statistical 
software SPSS version 22.0 (SPSS Inc, Chicago, IL). The 
normality of distribution of continuous variables was tested 
by one-sample Kolmogorov-Smirnov test. Variables were 
presented as median (Me) and interquartile ranges (IQR; 
25th to 75th percentiles). Mann-Whitney U test was used 
to compare means of 2 groups of variables not normally 
distributed. A probability value of P<0.05 was considered 
statistically significant. 

Results
Comparison of the median values (Me) of LA, which is 

a substrate for the formation of other ω-6 PUFAs, showed that 
in both regions its content increased with age. Moreover, the LA 
content in the age group of 46-60 years in SAR was  significantly 
higher than in the same age group in AR. The marked age-related 
increase in the LA level was accompanied by a decrease in the 
proportion of people with an LA deficit (in SAR from 11.2 to 
6.1%, P=0.038; in AR from 12.0 to 4.8%, P=0.001) and an 
increase in the proportion of people with an excess (in SAR from 
10.2 to 22.2%, P<0.001; in AR from 9.7% to 10.5%, P=0.42).

The proportion of AA, the main substrate for the 
synthesis of pro-inflammatory eicosanoids, also increased 
with age in both regions. Moreover, in the age groups of 22-
35, 36-45 and 46-60 years in AR, its content was significantly 
higher compared with similar age groups in SAR. It should 
be noted that the AA level in the age group of 22-35 years 
in SAR was shifted toward lower normative levels (below 
the  norm - 21.4% and above the norm - 9.7%; P=0.22); in 
AR, we noted equal percentages: below the norm (15.5%) 
and above the norm (15.9%). In the age groups of 36-45 and 
46-60, there were fewer AA deficient conditions, and more 
excess AA values (13.9% and 12.5%; 16.2% and 19.5% in 
SAR; 9.1% and 25.1%; 7.9% and 25.8 in AR). However, in 
all age groups in AR, compared with SAR, AdA levels were 
significantly higher, which, together with high AA levels, 
is an unfavorable factor in enhancing the synthesis of pro-
inflammatory eicosanoids (Table 1).



340                                      F. A. Bichkaeva et al. / International Journal of Biomedicine 9(4) (2019) 338-344

Table 1.
Levels of omega-3 and omega-6 PUFAs in blood serum in clinically healthy adults living in the Russian Arctic and 
Sub-Arctic regions

PUFA (Norm)
μg/ml 

Age group P-value

Region
22-35 years

(1)
36-45 years

(2)
46-60 years

(3)
P

(between the
 age groups)

P
(between the

 same age groups
for SAR and AR)

Мe (25; 75) Мe (25; 75) Мe (25; 75)

n 
SAR 206 144 311

AR 259 244 392

LA (C18:2 n-6)
371.97-1041.0

SAR 642.57
(453.5; 806.7)

672.44
(444.7; 936.8)

766.21
(555.1; 960.7)

P1-2=0.428
P1-3<0.001
P2-3=0.013 P1-1=0.777

P2-2=0.577
P3-3=0.002

AR 643.42
(470.3; 824.4)

692.98
(521.9; 887.7)

686.68
(524.7; 858.4)

P1-2=0.031
P1-3=0.010
P2-3=0.976

AA (C20:4 n-6)
26.33-139.53

SAR 59.07
(27.71; 104.01)

62.93
(35.44; 110.9)

78.46
(32.8; 123.6)

P1-2=0.241
P1-3=0.005
P2-3=0.182 P1-1=0.002

P2-2<0.001
P3-3<0.001

AR 81.56
(41.5;118.2)

96.22
(56.56;139.5)

91.26
(58.95;141.3)

P1-2=0.001
P1-3 <0.001
P2-3=0.880

AdA (C22:4 n-6)
1.09-6.15

SAR 1.94
(1.35; 2.95)

1.32
(1.02;2.11)

1.56
(1.06; 2.27)

P1-2=0.066
P1-3=0.203
P2-3=0.461 P1-1=0.012

P2-2<0.001
P3-3<0.001

AR 3.15
(1.77; 5.41)

3.52
(1.95; 5.01)

3.19
(2.08; 5.01)

P1-2=0.866
P1-3=0.947
P2-3=0.651

ALA (C18:3 n-3)
1.51-9.57

SAR 3.54
(1.86; 5.72)

4.258
(2.50; 6.36)

4.68
(3.08; 6.92)

P1-2=0.011
P1-3<0.001
P2-3=0.084 P1-1=0.000

P2-2=0.001
P3-3<0.001

AR 4.64
(2.98; 6.62)

5.38
(3.53; 7.17)

5.80
(4.056; 8.72)

P1-2=0.009
P1-3<0.001
P2-3=0.014

EPA(C20:5 n-3)
3.36-71.38

SAR 7.11
(3.26; 12.31)

8.91
(3.97; 16.11)

9.98
(4.67; 19.39)

P1-2=0.019
 P1-3 <0.001
P2-3=0.224 P1-1<0.001

P2-2<0.001
P3-3<0.001

AR 13.80
(6.48; 27.12)

20.24
(10.69; 38.42)

23.07
(10.4; 45.99)

P1-2 <0.001
P1-3<0.001
P2-3=0.350

DHA (C22:6 n-3)
8.84-138.9

SAR 20.56
(9.39; 50.81)

27.38
(12.33; 59.93)

37.01
(12.49; 71.57)

P1-2=0.095
P1-3<0.001
P2-3=0.122 P1-1=0.048

P2-2<0.001
P3-3<0.001

AR 29.297
(13.89; 53.05)

44.23
(22.10; 74.75)

45.64
(21.11; 85.08)

P1-2 <0.001
P1-3<0.001
P2-3=0.247

ETE (20:3 n-3)
3.72-44.32

SAR 15.04
(6.01; 24.23)

15.74
(7.92; 27.72)

19.45
(7.62; 32.11)

P1-2=0.126
P1-3=0.001
P2-3=0.166 P1-1=0.245

P2-2=0.075
P3-3=0.258

AR 15.13
(7.89; 25.79)

19.314
(10.61; 30.21)

20.52
(11.0; 31.1)

P1-2=0.009
P1-3<0.001
P2-3=0.409

DPA (C22:5 n-3)
3.23-19.93

SAR 4.03
(2.11; 6.56)

3.15
(2.42; 5.78)

3.34
(2.31; 4.85)

P1-2=0.505
P1-3=0.407
P2-3=0.809 P1-1<0.001

P2-2<0.001
P3-3<0.001

AR 8.26
(5.16; 13.46)

8.64
(5.05; 14.61)

9.43
(6.02; 13.37)

P1-2=0.522
P1-3=0.120
P2-3=0.563
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In both regions, the content of EPA, the main antagonist 
of AA and AdA, was significantly higher in the age groups of 
36-45 and 46-60 compared with the age group of 22-35 years. 
However, among the inhabitants of SAR, the EPA level in all 
age groups was significantly lower compared to similar age 
groups in AR. In addition, in SAR we found an age-related, 
statistically significant decrease in the percentage of people 
with EPA deficiency from 23.2% to 15.6% (P=0.031) (in AR 
from 11.2% to 9.5%; P=0.83). In AR, on the contrary, we noted 
a statistically significant increase in the percentage of people 
with EPA excess from 5.0% to 12.3% (P=0.002) (in SAR from 
1.5% to 2.9%; P=0.86). A decrease in the proportion of EPA in 
the blood was associated with a decrease in the proportion of 
DPA, especially in SAR.

With regard to DHA, a dynamics similar to EPA was 
found. Moreover, the level of DHA was significantly higher 
in AR compared to SAR. In both regions with age, we found 
a decrease in the percentage of people with DHA deficiency 
from 20.3% to 15.8% (P=0.062) in SAR and from 18.1% 
to 9.2% (P=0.001) in AR, and an increase in the percentage 
of people with DHA excess from 0.5% to 8.1% (P<0.001) 
in SAR and from 3.1% to 13.0% (P<0.001) in AR. That is, 
in SAR, the proportion of people with DHA deficiency was 
greater but the proportion with excess was less. Consequently, 
DHA deficiency in residents of both regions increases the 
likelihood of synthesis of pro-inflammatory eicosanoids, 
especially in SAR.

The content of the essential ALA, which is the precursor 
of EPA and DHA, was significantly increased in the age 
groups of 36-45 and 46-60 in both regions relative to the age 
group of 22-35 years. Moreover, in the age group of 22-35 
years, the limits of its fluctuations were multidirectional. In 
SAR, they were shifted mainly toward lower than normative 
values (below the norm - 17.5% and above the norm - 6.6%, 
P<0.001), and in AR, on the contrary, higher than normative 
values (above the norm - 7.3% and above the norm -14.3%, 
P=0.017). In the age groups of 36-45 and 46-60, in both 
regions, ALA content was shifted only toward higher than 
normative values, but the proportion of people with an excess 
of it in SAR was less than in AR (10.40% and 15.80% versus 
14, 80% and 26.40%; P=0.216  and P<0.001).

Thus, in the clinically healthy individuals born and 
permanently living in SAR and AR, there was an age-related 
increase in LA level combined with an increase in the levels 
of AA, AdA and DGLA, as well as an increase in ALA level 
combined with an increase in the levels of EPA, DPA and 
DHA, the content of which was higher in AR individuals.

Thus, in clinically healthy residents of SAR and AR, we 
revealed a statistically significant, age-related increase in the 
level of ω-3 and ω-6 PUFAs, which may be a compensatory-
adaptive reaction of the body to constantly acting  the extreme 
factors of the North. At the same time, a statistically significant 
increase in the level of AA and AdA among residents of AR of 
all age groups, relative to similar age groups of SAR, occurred 
against the background of a statistically significant increase in 
the main inhibitors and competitors for cyclooxygenase and 
lipoxygenase metabolic pathways of EPA and DHA. All of the 
above, in our opinion, may indicate an increase in the synthesis 

of anti-inflammatory eicosanoids and an improvement in the 
fluidity of the phospholipid liquid crystal structure of cell 
membranes, and may indirectly indicate a slight decrease in 
the risk of developing metabolically caused diseases in people 
of AR. One of the reasons for the age-related changes in the 
content of PUFAs found in the blood of northerners (especially 
in SAR) that we have identified may be both disorders in PUFA 
active transport and an unbalanced diet, in particular, the 
consumption of easily digestible carbohydrates and trans fats.
(12,14) Since PUFAs are the main substrate of lipid peroxidation, 
their low content in the blood of residents of SAR indicates 
an increase in oxidative processes and the formation of 
atherogenic lipid fractions.(20,21) At the same time, the revealed 
changes in the level of AA, namely in residents of AR, were 
combined with a higher frequency of occurrence of excess 
states of LA. This, in our opinion, happens because the set of 
climatic factors of the North stimulates the release of stress 
hormones and enhances lipolysis. In addition, an increase in 
the level of AA and its age-related excess in residents of AR 
occurred with a significant deficiency of its main inhibitor 
and competitor for cyclooxygenase and lipoxygenase 
metabolic pathways, EPA, the level of which also increased, 
but the deficit remained high. This, in our opinion, can lead 
to a change in the physicochemical properties of plasma 
membranes and activation of the synthesis of eicosanoids with 
pro-inflammatory activity.

During the analysis, we also studied the ratio of PUFAs, 
taking into account the age and region of residence (Table 2). 
Traditionally, the availability of PUFAs comes down to their 
qualitative and quantitative determination, analysis of the 
ratios of ω-3 and ω-6 acids between themselves and their total 
content (∑ω-6/∑ω-3). However, the results of studies in recent 
years indicate that these coefficients do not always correctly 
reflect the functional properties of ω-3 and ω-6 PUFAs.(22-25)

Considering that one of the real reasons for the transformation 
of PUFA composition is the change in their role in metabolism, 
we analyzed some indicators of this process: the AA/ETE ratio 
indirectly reflects the activity of D5-desaturase; the DHA/
DPA ratio shows the activity of enzymes in the last stage 
of FA biosynthesis; the AA/AdA ratio and EPA/DPA ratio 
are indicators of the activity of FA elongases. In addition, 
the ratios of AA/DHA and (ETE+EPA)/DHA reflected the 
metabolic state in the eicosanoid cycle, and the AA/EPA ratio 
allowed us to assess the level of cellular inflammation. The 
informative significance of the presented criteria has been 
proved for patients with cardiovascular pathology,(1,3) but there 
are no data on clinically healthy individuals.

The analysis of the values   we obtained did not reveal 
significant changes in the value of AA/DGLA in people of both 
regions with increasing age, but when comparing similar age 
groups, the value of this ratio in people of AR was significantly 
higher compared to SAR. This indirectly indicates an increase in 
the activity of D5-desaturase catalyzing the reaction of substrate 
synthesis for eicosanoids of the second and fourth series. At the 
same time, in both regions, we found an age-related decrease in 
the AA/EPA ratio and an increase in the AA/AdA ratio, which 
characterize the relationship between the precursor of eicosanoid 
synthesis and the inhibitor of their formation. A comparison of 
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similar age groups of SAR and AR showed that the inhabitants 
of SAR, on the one hand, had a significantly higher AA/
EPA ratio, but on the other hand, the values of EPA/DPA and 

(DGLA+EPA)/DHA were significantly lower, which indicates 
disorders in the metabolism of PUFAs and intensification of pro-
inflammatory eicosanoid synthesis (Table 2).

Table 2.

The ratio of PUFAs in blood serum in clinically healthy adults living in the Russian Arctic and Sub-Arctic regions

The ratio of PUFAs, 
conv. units 

Age group P-value

Region
22-35 years 

(1)
36-45 years

(2)
46-60 years

(3)
P

(between the
 age groups)

P
(between the

 same age groups
for SAR and AR)

Мe (25; 75) Мe (25; 75) Мe (25; 75)

n 
SAR 206 144 311

AR 259 244 392

AA/DHA
SAR 2.55

(1.78; 3.86)
2.27

(1.58; 3.54)
2.19

(1.52; 3.24)

P1-2=0.068
P1-3=0.001
P2-3=0.286 P1-1=0.623

P2-2=0.519
P3-3=0.050

AR 2.63
(1.90; 3.79)

2.30
(1.67; 3.0)

2.06
(1.38; 2.96)

P1-2<0.001
P1-3<0.001
P2-3=0.014

AA/EPA
SAR 8.97

(4.79; 15.40)
6.43

(3.8; 13.27)
6.80

(3.9; 13.06)

P1-2=0.896
P1-3=0.006
P2-3=0.985 P1-1<0.001

P2-2<0.001
P3-3<0.001

AR 5.45
(2.81; 9.33)

4.05
(2.36; 7.59)

3.85
(2.25; 7.85)

P1-2=0.013
P1-3=0.001
P2-3=0.484

AA/ DGLA
SAR 4.34

(3.35; 5.93)
4.28

(3.14; 5.89)
4.22

(3.24; 5.66)

P1-2=0.280
P1-3=0.198
P2-3=0.981 P1-1=0.014

P2-2=0.001
P3-3=0.009

AR 4.81
(3.52; 7.71)

5.10
(3.69; 6.98)

4.52
(3.36; 6.69)

P1-2=0.925
P1-3=0.100
P2-3=0.073

DHA/DPA
SAR 4.82

(3.86; 7.08)
4.15

(3.0; 4.99)
4.61

(3.82; 5.23)

P1-2=0.050
P1-3=0.235
P2-3=0.270 P1-1=0.404

P2-2=0.042
P3-3=0.178

AR 4.60
(3.58; 6.01)

4.78
(3.53; 6.33)

4.88
(3.66; 6.54)

P1-2=0.468
P1-3=0.223
P2-3=0.697

AA/AdA
SAR 24.19

(20.68; 33.53)
27.83

(23.14; 33.72)
23.33

(18.62; 30.38)

P1-2=0.352
P1-3=0.354
P2-3=0.044 P1-1=0.408

P2-2=0.259
P3-3<0.001

AR 26.19
(20.30; 41.31)

28.88
(23.07; 43.0)

29.63
(22.64; 46.28)

P1-2=0.085
P1-3=0.020
P2-3=0.511

EPA/DPA
SAR 1.997

(1.56; 2.45)
1.97

(1.24; 2.68)
1.89

(1.19; 2.41)

P1-2=0.747
P1-3=0.500
P2-3=0.726 P1-1=0.05

  P2-2=0.011
  P3-3<0.001

AR 2.38
(1.39; 3.93)

2.698
(1.60; 4.68)

2.84
(1.65; 4.22)

P1-2=0.104
P1-3=0.031
P2-3=0.761

DGLA+EPA/DHA

SAR 0.92
(0.68; 1.43)

0.94
(0.65; 1.51)

0.832
(0.65; 1.27)

P1-2=0.760
P1-3=0.328
P2-3=0.250 P1-1<0.001

P2-2=0.134
P3-3=0.005

AR 1.121
(0.87; 1.61)

1.03
(0.78; 1.43)

0.96
(0.73; 1.33)

P1-2=0.021
P1-3<0.001
P2-3=0.150
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Thus, in clinically healthy northerners, especially those 
living in SAR, pronounced changes were found in PUFA 
metabolism and eicosanoid biosynthesis due to inhibition 
of the activity of enzymes in the initial and last stages of 
the essential PUFA metabolism with reciprocal inhibition 
of synthesis of the cyclooxygenase and lipoxygenase 
metabolites of ω-3 PUFAs. Obviously, an increase in the 
AA/EPA ratio in residents of SAR and in the AA/DGLA 
ratio in residents of AR may be a significant factor in the 
increased risk for the development of metabolic syndrome in 
the examined adults.

The results obtained indicate a transformation of the 
PUFA composition in the blood serum of clinically healthy 
adults, due to a change in their metabolism, competitive 
inhibition of the biosynthesis of ω-3 PUFAs, and the 
marked increase in the formation of ω-6 PUFAs and pro-
inflammatory eicosanoids. It can be concluded that residents 
of the Arctic, especially living in SAR, starting from 22-35 
years old, develop changes in lipid metabolism at the cellular 
level. 

Conclusions
In all age groups of adult residents of the Sub-Arctic 

region, an increase in the AA/EPA ratio and a decrease in the 
EPA/DPA and (DGLA+EPA)/DHA values   were observed 
relative to similar age groups of the Arctic region, which 
indicates disorders in the PUFA metabolism and intensification 
of pro-inflammatory eicosanoid synthesis. 

In the Arctic region, a statistically significant increase 
in both ω-3 and ω-6 PUFAs can be a compensatory-adaptive 
reaction aimed at preserving the lipid component of cell 
membranes and reducing the risk of their destruction. An 
increase in the AA/DGLA ratio can be considered as a 
hidden risk criterion for the synthesis of pro-inflammatory 
eicosanoids.
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