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Plasma content of polyunsaturated fatty acids and its relationship with fatigue among college students
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[Abstract] Objective To explore the relationship between plasma content of polyunsaturated fatty acids (PUFAs) and
fatigue among college students. Methods A total of 65 healthy voluntary subjects were recruited from a university in
Guangzhou. Plasma samples were collected and PUFAs levels were determined by gas chromatography (GC). The temperature
program ramped from 170°C to 210°C at 3°C per minute for 6 minutes, then from 210°C to 230°C at 10°C per minute for 46
minutes. The examination items included: linoleic acid (LA ), arachidonic acid ( AA), o-linolenic acid (o-LNA),
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). Acid catalysis method was used for catalyzing methyl
esterification of fatty acid, and an internal standard method using heptadecanoic acid was adopted for direct and quick
determination of PUFAs in plasma. Fatigue sub-scale of brief profile of mood states (BPOMS) was used for fatigue evaluation.
Results  Significant gender difference was found in AA levels among the subjects (P<C0. 01) and no gender difference was found
for fatigue score (P>>0.05). Levels of a-LNA were negatively correlated with the fatigue score among males, females and all
the subjects (r=—0.454 3, r=—0.342 2, and r=—0. 367 4, all P<C0.05). The subjects were divided into a high-score group
(n=33) and a low-score group (n=232) according to fatigue scores. And we found that the o-LNA levels and intake frequencies
of eggs and nuts were significantly different between the high-score group and the low-score group( P<C0. 01 or P<C0. 05).
Multiple linear regression analysis for the factors of fatigue (Y) showed that only «-LNA (X) entered the model after adjusting,

with the regression equation being: Y=10.256 1—0.029 35 X (:=2.59, P=0.090 8). Conclusion Fatigue is common among
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college students, and it is negatively correlated with the «-LLNA level. Students should develop a scientific diet and take more

food rich in w-3 fatty acid, especially in «-LNA so as to effectively prevent and alleviate fatigue.
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Fig 1 Methyl ester gas chromatograph
chart of plasma polyunsaturated fatty acid
1. C17 : 0 methyl ester; 2: C18 : 2 methyl ester; 3: C18 : 3 methyl
ester; 4: C20 : 4 methyl ester; 5: C20 : 5 methyl ester; 6. C22 : 6

methyl ester
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Tab 1 Comparison of plasma polyunsaturated fatty acid

levels and fatigue score between male and female students
Tt

Male Female

(n=30) (n=135) P

Cluster

LA pp/(pg « ml ) 325.28+75.32 327.40+£68.56 0.572 4
o LNA pp/(pg + ml 1) 33.03415.45 39.82+18.66 0.147 2
AA op/(pg * ml™1) 157.57425.76 143.50+32.04 0.006 1
EPA pop/(pg * ml ™) 23.36429.88 20.72+24.13 0.718 6
DHA pp/(pg » ml™") 94, 64435.49 95.464+33.75 0.350 3
Fatigue score 8.98+2.48 9.63+3.53 0.661 3

LA: Linoleic acid; «~LNA: o-Linolenic acid; AA: Arachidonic

acid; EPA: Eicosapentaenoic acid; DHA: Docosahexaenoic acid

2.4 3 XA R AZTLSE T OME XA RS
Ao SRR VBA LA AR EEN R
A MK o LNA & 5 5 9 55 W 56 15 7 52 b 55 40 ¢
(r=—0.454 3,r=—0. 342 2, r= — 0. 367 4,
P ¥1<0.05,%% 2),
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Tab 2 Correlation analysis between plasma polyunsaturated fatty acid levels and fatigue score

Cluster Male (n=30) Female (n=35) Total(N=65)
r P P r P

LA —0.142 6 0.452 2 —0.248 4 0.150 2 —0.185 4 0.139 1
a-LNA —0.454 3 0.0117 —0.342 2 0.044 2 —0.367 4 0.002 6
AA —0.2538 0.176 0 —0.0259 0.882 4 —0.147 5 0.241 0
EPA —0.123 4 0.515 8 —0.165 7 0.341 5 —0.146 3 0.244 8
DHA —0.070 4 0.711 6 —0.048 5 0.782 0 —0.001 4 0.991 2
o 6/w3 0.085 6 0.653 0 0.0219 0.900 8 0.027 0 0.8311

LA: Linoleic acid; o-LNA: o-Linolenic acid; AA: Arachidonic acid; EPA: Eicosapentaenoic acid; DHA: Docosahexaenoic acid. w-6=LA+

AA; w3=oLNA+EPA+DHA

2.5 S3FRNAMEMHREZT . FRERCHENSRF
0 Ak Fe i B AT HRIE 5T NG A6 AT o AL ECHE I A X
B RNWAHE AR E 32 N mArd 33 A, 45
AR HATEM K o LNA 5 & NIt EI M
RARREMIM R & TR 2H, ZR AR E
M (P<0.01 8{ P<C0.05,% 3),
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SERTEREMERMBAME

Tab 3 Plasma polyunsaturated fatty acid levels

and intake frequency of fatty foods in high-score

fatigue and low-score fatigue groups

Tts
Low-scoring High-scoring
Cluster group group P
(n=32) (n=33)

LA pp/(pg s ml™h) 337.68+£77.01 315.51469.77 0.397 4
o« LNA pp/(pg s ml™!) 41.40£25.66  32.11£27.62 0.006 7
AA pp/(pg = ml™1) 150. 75457. 44 149.26£64.04 0.604 2
EPA pp/(pg » ml™1) 25.491+36.49  18.49410.07 0.660 2
DHA pp/(pg » ml™1) 95.35432. 41 94.82434.22 0.973 8

w6/w3 3.25+1.05 3.30+0.88 0.679 4

Intake frequency
Western fast food 0.56=0. 35 0.5340.12  0.594 0
Meat, birds 9.00+4. 10 9.27+3.79 0.767 3
Fishes, shrimp, crabs 1.38+1.63 0.934+0.64 0.617 7
Milk, dairy products 2.50+2.51 3.26+2.95 0.397 2
Eggs 3.82+2.53 2.27+£1.99 0.007 1
Nuts 1.244+1.62 0.59+0.20 0.0318
Fried foods 0.8040.73 0.8040.73 0.549 1

LA: Linoleic acid; o-LNA: o-Linolenic acid; AA: Arachidonic
acid; EPA: Eicosapentaenoic acid; DHA: Docosahexaenoic acid;

w6=LA+AA;03=o LNA+EPA+DHA
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