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Abstract ; In order to determine the effect of y — linolenic acid ( GLA) on the conversion efficiency of o —
linolenic acid (ALA) to docosahexaenoic acid (DHA) , female ICR mice with SPF grade were fed with
n —3 PUFA deficient diet for 8 weeks to establish a n =3 PUFA deficient mouse model. The mice were
divided into three groups: control group, ALA group and ALA + GLA group. The mice in the three
groups were given a single gavage of normal saline, 300 mg/kg ALA, 300 mg/kg ALA +30 mg/kg GLA,
respectively. After 24 h of gavage, the lipids in the serum, liver, small intestine wall and brain of mice
in each group were extracted. The contents of triglyceride (TG ) in serum and liver, fatty acid
composition and DHA content in serum, liver, small intestinal wall and brain of mice were determined.
The results showed that compared with the control group, the TG content in serum of mice in ALA group
and ALA + GLA group decreased, the TG content in liver of mice in ALA group increased, and the TG
content in liver of mice in ALA + GLA group decreased. There was no significant difference in fatty acid

composition in serum, liver, small intestinal wall and brain of mice in the three groups. Compared with
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the DHA content in liver significantly decreased mainly reflected in the decrease of TG —type DHA, but

the DHA content in brain of mice and the DHA concentration in serum of mice in the two groups was not

significantly different. In conclusion, ALA supplementation can increase the content of DHA in

peripheral tissues of mice, and GLA can inhibit the conversion of ALA to DHA.
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BT 141/ (g/kg) NG Wit/ %

ThEE EVE R 397.5 C8:0 4.00
Tk 200 C10:0 4.66
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The same as in the picture below
El1 #S 24 h5/NRME TG KE

Fig.1 TG concentration in serum of mice after 24 h of gavage

R2 MiERRRASAAEREM KA S8 (n =6)

Table 2 Fatty acid composition and relative

content of serum lipids (n =6) %
Jg 15 CON 41 ALAZ  ALA +GLA 4
C14:0 1.03 £0.01" 0.78 +0.05"  0.83 +0.07"
C16:0 29.90 £0.20" 27.70 +0.40" 26.50 +0. 40"
C16:1 2.77£0.02° 1.81+0.02" 2.29£0.10"
C17:0 3.52+0.04" 3.22+0.06™ 3.00£0.04"
C18:0 18.60 0. 10" 18.90 +0.20" 18.80 +0.60"
C18:1 14.80 £0.40" 14.00 +0.30" 13.40 £0.20°

C18:2n-6  9.67 +0.23" 8.80+0.25" 9.03 £0.23"
C20:4n -6 13.50 £0.20" 14.40 +0.50" 14.40 +0.40"

(22:0 2.32+0.03*  2.44+£0.03* 2.52+0.02°
€22:1 2.31+0.04" 6.25+0.06" 7.53 +0.07°
DHA 1.53£0.02* 1.83+0.03" 1.84+0.03"

b AT AR E R R ERE 25 (p <0.05) , T3
Note : Different letters in the same line indicate significant

differences(p <0.05). The same in the following table
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Fig.2 DHA concentration in serum of mice

after 24 h of gavage
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Fig.3 TG content in liver of mice after 24 h of gavage

®3 NRITESEREHBRARREXNSE(n=6)

Table 3 Fatty acid composition and relative content of

total lipids in liver of mice(n =6) %
iz CON % ALA 4 ALA + GLA 4
C14:0 0.78 +0.09" 0.53 +0.04* 0.54 £0.04"
C16:0 21.60 £0.80" 20.90 £0.60™ 19.90 +1.00"
Cl6:1 3.01 £0.13°  2.33+0.06" 1.93 +0.05°
C17:0 0.29+0.01* 0.32+0.03" 0.43 +0.06"
C18:0 11.20 £0.50" 12.10 £0.30™ 13.70 +1.00"
C18:1 31.20 +1.30" 30.20 +1.10" 27.80 +1.20°

C18:2n -6 12.50 +0.80" 11.20+0.60* 12.10 +0.70"
C20:1n -9  0.60 +0.03" 0.45+0.04" 0.42 +0.04"
C20:4n -6 16.10+0.70" 17.60 +1.10" 19.00 +1.20"
DHA 2.79 £0.04" 4.33+£0.05" 4.26+0.07"

JHF I B I3 SRR Ak o3 A A S 2R
HABE AR T ARG 2R A 300 1 3 i v IR 7K
SRR A QIR A S DA e i 3 AT L
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XFHRZA TG T 10.5% ,ALA + GLA 4/ BUIFIE TG &
L FRT ALA 4(p <0.05) , HAR T X4, HY
XA OB 2 5

M3 3 AIE 3 41/ B IIE S06 A 195 2 4 1t
TS, 5 ALA 4UME, ALA + GLA 41/ BUITF I 4
g C16:1 .C18: 1 4 B E /K (p <0.05) ,C17:0
R ERE(p <0.05),
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B4 #B24hE/NREFE+H DHA S8

Fig.4 DHA content in liver of mice after 24 h of gavage

HIE 4 ATLLE H, 5XFEZIAH EE, ALA g1/ B
JIFE T DHA 2 & FF 5, ALA + GLA 20 /)N BRUIF I h
DHA 48 %%, 5 ALA 4141, ALA + GLA 41/)h
U DHA 5 5 1 I (p <0.05) , W] GLA fE
A ALA ZEFFIE R34k DHA, Valenzuela 252"
FEHESE 64 d #MFE 3.0% ~6. 4% ALA, < U
DHA 7KV 2500, 3% S5 A SO 58 45 01— 34
2.2.2  JFNE TG A5 iR 4 A

TG J& MW it iy 2 AEAF B . BRRVEE
24 h 5 , ASFEAEFR AN R FE T TG 59 5 105 R 45 B%
k4 7R, TG & DHA & & UL 5,

F4 NRATBE TG BIRSRRER AR R AT &8 (n =6)

Table 4 Fatty acid composition and relative

content of TG in liver of mice (n =6) %

Re itk CON 4 ALA 4 ALA + GLA 4
C14:0 0.88 £0.02° 0.65£0.02* 0.76 £0.02"
C16:0 21.60 £0.50" 20.40 +0.80* 20.00 +0.03"
C16:1 3.23+0.03"  2.69 £0.03* 2.21 +0.04"
C17:0 0.27 £0.02"  0.34 £0.02" 0.50 £0.02°
C18:0 10.30 £0.70* 10.50 £0.90* 12.10 +0. 60"
C18:1 33.80 £2.10° 34.70 +1.80* 32.60 = 1.50*
C18:2n -6 12.30 £0.90° 10.20 +0.50* 11.00 0. 80"
C20:1n-9  0.65+0.01° 0.50+0.04" 0.47 £0.05"
C20:4n -6 14.50 £0.50* 15.80 +0.40™ 16.60 +0.50"
DHA 2.47 £0.07"  4.18+0.03° 3.78 +0.04"
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h 1 1 J

CON#H ALAZH ALA+GLA4

5 #% 24 hj3/EEFHES TG 2 DHA &8
Fig.5 TG -type DHA content in liver of

mice after 24 h of gavage
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X4 FEH, S5 ALA 44, ALA + GLA 44
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W] GLA A il S AL RIS 7 R A= iR . 53
HEAIE TR ALA Fl GLA X/NEUFIE TG A8 2
HRICH

Hil 5 w7, ALA 4/ RUTFIE TG & DHA &
SR IR L IC 5 25 5%, T ALA + GLA 41/ BRUTF
JiErh TG %1 DHA & 4 B 3% T (p <0.05), ALA +
GLA ZH/NEUIFIEHT TG 24 DHA S AH T ALA 21
FRWET 32% (p <0.05), 2 b, GLA &% T ALA 7£
PR TG 24 DHA BURCR,

2.2.3  FFHE PL BERTBR ALK

FARHEE 24 h )5, AR AL BN BUSFIE PLAY

NEWTERALS ILZE S , PL 7 DHA &8 WL 6,
x5 NEBFRES PL ASAAERER RIEXT &2 (n =6)
Table 5 Fatty acid composition and relative

content of phospholipids in liver of mice(n =6) %

iz CON 4 ALA 4 ALA + GLA 4
C14:0 0.34+0.03"  0.29£0.02° 0.26 £0.02°
C16:0 21.40 £0.70" 21.90 +1.50" 19.80 +1.00"
Cl16:1 2.04£0.07" 1.63+0.11" 1.57 £0.04"
C17:0 0.38 £0.05" 0.27 £0.02° 0.34 £0.04"
C18:0 15.10 £0.70* 15.40 £0.80" 15.90 +1.50*
C18:1 20.40 £0.50" 21.20 +1.40* 21.50 +1.70*

C18:2n -6 13.40 £1.00° 13.10+1.00* 13.50 =0.90"
C20:1n -9  0.37 +0.04" 0.34+0.04" 0.37 £0.07"
C20:4n -6 22.50 £1.40° 21.20 +£0.90* 22.00 =1.40"
DHA 4.13 £0.07" 4.62+0.10" 4.87 +0.36"

1.5

CONZ ALAZl ALA+GLA#
6 #E24h5/NRATEES PLE DHA 28
Fig.6 PL - type DHA content in liver of

mice after 24 h of gavage
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HIZE 5 A& i, B b 58 ALA Fi[R] F b 58
ALA 1 GLA XJ /I BB HE PL IS 17 R 21 BTG 2 2%
R

HilE 6 Al Y, X IR AR L, ALA 410 ALA +
GLA ZH/)N BRI b PL B DHA & & 73 ) 92 & 1
34% 61% iK% T WEMZEFKF . 5 ALA 41
5, ALA + GLA /N ATHE PL % DHA &+ 8 3 7+
= (p<0.05),

2.3 R BB RE By B4R R A DHA &%

/N 2 SO o R LA A S R I TR ) B B2 47
T, WEE 24 h 5, ASEIALERLL/N BN RE RS SRR
PR ILF 6, EPA \DHA &5 WLIE 7,

®6 INER/NAEASRIEER
HR KRB EE(n=6)
Table 6 Fatty acid composition and relative content of

lipids in small intestine wall of mice(n =6) %

Hg 15 1% CON 41 ALAZ]  ALA+GLA#
C12:0 0.28 £0.07" 0.20+0.04" 0.07 +0.02°
C14:0 0.52+0.11" 0.44+0.08" 0.31+0.03"
C15:1 0.18 £0.03" 0.18+0.03" 0.15+0.01°
C16:0 17.40 £1.10° 17.90 +0.50" 17.10 +1.00"
Cl16:1 1.49 £0.05" 1.24+0.04* 1.15%0.09"
C17:0 0.48 +0.04* 0.48 £0.03" 0.54 =0.03"
C18:0 20.40 £1.00* 19.60 +0.30* 20.40 = 1. 00"
C18:1 13.60 =0.80" 14.40 +0.70" 13.50 +0. 40"

C18:2n -6 16.90 +0.26" 15.80 +1.00" 16.10 =0.40"
C18:3n-6  0.87+0.05" 0.80+0.05" 0.76 £0.09"
C18:3n -3 - 0.43+0.02" 0.12+0.01°
€20:3 2.69 +0.03"

C20:4n -6 22.40 £1.30" 22.90 +1.40" 24.00 +0.50"

2.50 £0.05* 2.66 +0.03"

EPA 0.30 £0.06* 0.44 £0.03" 0.41 £0.03"
(22:0 0.51 £0.03* 0.51 £0.04* 0.55 £0.03"
DHA 2.06+0.09" 2.12+£0.04° 2.20 £0.16"
o1 b

= — 2

on

g 04r

o

&

<o02f

jan)

A

CONZ ALA4] ALA+GLA4

7 #% 24 h 5/NR/N7EE EPA.DHA & &
Fig.7 Contents of EPA and DHA in the small intestine wall of mice after 24 h of gavage
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SNz BEH EPA Al DHA &5 ALA 4UM1EL R R,
H DHA R TRHEA R EM(p <0.05), % L,
GLA mI4ifi] ALA 7E/MizBE b 45 1 DHA
2.4 KR B BR 20 Ae DHA A&

DHA 2 g B i) EZ R R Z —. n -3
PUFA X AR e BRI % & HoA R, 52
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SR DHA FV B, T X 28k & i A vl g 4
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Table 7 Fatty acid composition and relative

content of lipids in brain of mice (n =6) %
S CON 2 ALA 4 ALA + GLA H
C16:0 21.80 +£1.20* 22.00 +1.20* 20.70 £1.30°
Cl6:1 0.79 £0.08* 0.75+0.02* 0.76 £0.06"
C17:0 0.69 £0.04* 0.72 £0.06* 0.78 £0.05°
C17:1 0.28 £0.03* 0.28 £0.03* 0.26 £0.06"
C18:0 22.90 £0.80" 23.90 +0.90" 23.10 =1.60"
C18:1 19.40 £0.80* 19.30 +£0.80* 19.10 +0. 40"

C18:2n -6 0.39 +£0.03* 0.36£0.05* 0.37 £0.07°
C20:1n -9 1.89£0.15* 1.79 +£0.15* 1.88 £0. 12"
C20:4n -6 10.70 £1.10" 10.10 £0.30" 10.60 +0.20°

EPA 0.99 £0.05* 1.07 £0.05* 1.01+0.03"
€22:0 0.52 £0. 04" 0.58 £0.06" 0.60 +£0.06"
€22:1 2.09 £0.15*  2.12+£0.12* 2.11 £0.70°
DHA 17.80 £0.80* 17.60 +£0.70" 18.20 =0. 60"
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Fig.8 DHA content in brain of mice after 24 h of gavage
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