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[ E] BT OB IR BHHE IR (gestational diabetes mellitus , GDM ) Z2 3 FH AL LR K BE ISR (long-chain
fatty acid, LCFA) S8 FIM RIS . J735% : PEER 2018 4F 8 H—20204F 8 A R Lt EERI K7 B o MM 14 e /0 ki 224 127 461,
W E #2240 (N 21, 32 49 AT A 3 A9 GDM 2243 (G 1 4, 32 )/ A X R, 4555 25903697 (1) GDM Z2 {5 EAILIT 11 J
JE 00 53 S0 A9 A FRUNRYA 7 20 (G2 41, 33 ) Rl 5 ZRIBYT 4 (G321, 30 1)) o PO 4% 20 43 e i M | i Al B 5 3R HIK i 4L
(homeostasis model assessment- insulin resistance index, HOMA-IR) , X} Hb4% 2 22 fif K243 W i AR B 48 4L (body mass index, BMI) | i
YRGS IR, A3 AT A AL BE I RBE I A LCFA A ORI . S5 3R : G2 12 A I IR T N 20 .G LA R G341, G2 .G3 A =5 IE M bl v T
NZH,G1.G2 G345 2 h b = T N4, G2 2H HOMA-IR /% T N2 .G1 A G3 4 (P < 0.05) s 4 ZH BE i SO [T 3l =T 30
BIRRITR A LR LA, 25 5 oG24 2 SL(P > 0.05) % B IURAG il 11 3228 LCFA #EA T8O G5 437 , 3 31 — -k
— TR (eicosenoic acid, EA) . 1 ik 1L K R (docosapentaenoic acid, DPA) Vi1 7& (linolenic acid, LA) .-V JFR & (a-linolenic
acid, ALA) AE4 DU T2 (arochidonic acid, AA) . —+ =k 7S M2 (docosahexaenoic acid, DHA) B IE & (phosphatidic acid, PA) |
YR (oleic acid, OA) \:ﬂ“ﬁﬁﬂ‘ﬁﬁﬁfi(eicosapentenoic acid, EPA) \w-6-:+:ﬁi}%ﬂ%ﬁ§(w-6-docosapentaen0ic acid, DPA6) Y-
JBEMR (gamma linolenic acid,GLA) . G2.G3 41 EA R T G140, G241 DPA & T N4 .G1 FI G3 4H(P < 0.05) , 4 i 1l EA \DPA
LA ALA PA OA EPA .DPA6 GLA & & B T REIfL & 4 (P < 0.05) . BRIl EA (LA ALA AA DHA \PA OA EPA .GLA ¥ 5
23 18 W 52 I B8 AR DG (P < 0.05) o 518 : — HOSUI S 19 5 FHF GDMUAYT , Ak JLARER | uws | i AR 4 il 8 R AR R], — FOBUIR
2SN A TR0 T 2R, O BRE LA 10 LA F0ALA 55 5 2R 7R 2 1 JC W 52, ELXHB 1l AA F1 DHA JCH e 520,
X B R 2 el 4 71 BE 7, — HOBUNIAE GDM A P 22 421 o
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Effects of metformin on long-chain fatty acids in maternal blood and umbilical cord blood

of pregnant women with gestational diabetes

PAN Zhaoping', SHE Guangtong', WANG Huiyan'", WANG Wenli',ZHOU Wenbo’, ZHANG Ming’, YU Bin®, SUN
Caifeng', YANG Liping'

'Department of Obstetrics ,’Laboratory ,’Depatrment of Clinical Laboratory , Changzhou Woman and Children Health-
Care Hospital Affiliated to Nanjing Medical University , Changzhou 213016, China

[Abstract] Objective: This study aims to investigate the effects of metformin on the content and composition of long-chain fatty acids
(LCFA) in pregnant women with gestational diabetes mellitus (GDM) and their newborns. Methods: A total of 127 pregnant women
who delivered in Changzhou Maternal and Child Health Hospital Affiliated to Nanjing Medical University from August 2018 to August
2020 were selected, 32 pregnant women with normal glucose tolerance (N Group)and 32 pregnant women with GDM who only needed
diet control (G1 Group)were selected as control. According to the principle of randomization and voluntariness , the pregnant women
with GDM who needed drug treatment were randomly divided into metformin treatment group (G2 group, 33 cases) and insulin

treatment group (G3 group, 30 cases). Blood glucose, blood lipids and insulin resistance index (HOMA -IR) were compared before
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delivery in each group. Body mass index (BMI) before pregnancy and delivery, and pregnancy outcome were compared. The
composition and content of long LCFA in maternal blood and umbilical cord blood were analyzed. Results: The weight gain during
pregnancy in G2 group was lower than that in N group, G1 group and G3 group. Fasting blood glucose (FBG)in G2 and G3 group was
higher than that in N group. The 2-hour postprandial glucose (2hPG)in G1,G2 and G3 group was higher than that in N group. HOMA-
IR in G2 group was higher than that in N group, G1 group and G3 group (P < 0.05). There were no statistically significant differences
in total cholesterol, triglyceride, free fatty acid in maternal blood and neonatal weight among the four groups (P > 0.05). The main 11
kinds of LCFA in maternal blood and cord blood were analyzed by liquid chromatography, which were eicosenoic acid (EA) ,
docosapentaenoic acid (DPA) , linolenic acid (LA) , a-linolenic acid (ALA) , arochidonic acid (AA) , docosahexaenoic acid (DHA) ,
phosphatidic acid (PA) , oleic acid (OA) , eicosapentenoic acid (EPA) , w-6-docosapentaenoic acid (DPA6) , gamma linolenic acid
(GLA). EA in G2 and G3 groups was higher than that in G1 group,while DPA in G2 group was higher than that in N group,G1 and G3
groups (P < 0.05). The contents of EA,DPA,LA,ALA,PA,OA,EPA,DPA6 and GLA in umbilical cord blood were lower than those in
maternal blood (P < 0.05). The levels of EA, LA, ALA, AA, DHA, PA, OA, EPA and GLA in maternal blood were significantly
negatively correlated with FBG (P < 0.05). Conclusion: Metformin and insulin have the same effect in the control of neonatal weight,
blood glucose and blood lipid in the treatment of GDM, and metformin is better than insulin in the control of pregnancy weight. It has
no significant effect on the contents of important fatty acids such as LA and ALA in maternal blood and umbilical cord blood , and has

no significant effect on the contents of AA and DHA in umbilical cord blood. From the perspective of effect on essential fatty acids , the

use of metformin in GDM is safe.

[Key words | metformin;insulin;gestational diabetes mellitus ; long-chain fatty acid ; maternal blood ; umbilical cord blood

UE 4% 199 0% JR 75 (gestational diabetes mellitus,
GDM) $5 SR UR AR AL IR 5, 4R JR I A Hh BLABE IR
i, ITAFER GDM A E52E T, IR Rl 5 R ™ B
P B RIL K ZE SRR R RS R —H
XUIRAE GDM 2724 v 107 A 2 4 M LA RICHE A I8
TESE o FHOSUICEE I8 77 I AR F [ s ] D AR il v
JIg 107 R 7K 72, K 22 S 1R AR I R (long chain
polyunsaturated fatty acid, LC-PUFA) %} T i LI K
WA 2 B U B, —HRUIR] [ f
Jifs B B B e A S LG RR, S A5 2 52 0 Jits )L I 7
JEHTE LC-PUFA JKF- , FE AR 20 (AT R A
FEo AWFFER IO €% - FR R B R D 2 1
Il - FOOBUIR R e &2 2R 3697 #9 GDM 2231 if 8 F 6T A=
JUBF I A% BB T2 (long-chain fatty acid , LCFA ) ¥4
BRSO L L AR AR AR AR, BR T — HOBUIR
XA e i JLAAS oA e R U TR 1 52 il , AT Bk —
FHOSUIR R 22 41 o

1 X&FMFE

1.1 *t%
JPEEL 2018 4F 1 A —20204F 12 A 7Erg st EER K
27 BN T B N A A B B0 7 A A e 4 06k 1)
5 GDM 22 W WF SR 52, 1% 22~39 % G AbRif: :
OF M E A R QINFRAK T 57 5 T4 24~

[J Nanjing Med Univ,2021,41(11):1592-1599]

28 JE 17 75 o 4 5 BH M B X5 (oral glucose tolerance
test, OGTT) FH ¥ ; @242 1A K 5 s % & s Rl 2 45 .
75g OGTT 1E % #5 #E : 25 I8 1l % (fasting blood glu-
cose, FBG) M IR B J5 1 h 1l % (1-hour postprandial
glucose, 1hPG) .2 h il (2-hour postprandial glucose,
2hPG) 43 5T 5.1.10.0..8.5 mmol/L, T4 — s ifiLh
{8 3% 3 S i B R AR v, 5]  FBG<7.0 mmol/L,
2hPG<11.1 mmol/L B2 KTl GDM™ o HEERARHE : (D
2R PRI | R I H e B s @A HAB T IR & I AE
HMIERIE . WFFER G2 GDM J5 Bl EATIRE i
Sl T, W I A 0, ISR 2~4 J&] , e oA 42 il
K434 32 61 G141, B FBG < 5.3 mmol/L, & J&
1hPG < 7.8 mmol/L, % J& 2hPG < 6.7 mmol/L"™ . Ifil
BRI 2, B FBG>S5.3 mmol/L Fl/s{# ) 2hPG>
6.7 mmol/L 1Y [ 35, W55 I 245 Wy 4 il il b o 4 IR
2015 4 FIGO 2543/ 97 GDM (AR, i B4 LT
Az — A 1 AR A 24 O IR R A vy, IO LA 1
FH B 22 Rl : ORTEUR 20 R HT2 W i bR s @4r ik
30 JH] J i 25 W4 A s %5 I LM >6.1 mmol/L;
@%F 1hPG>7.8 mmol/L; XA T kBt 12 kg,
FHBFAFEE LA B HOSUCAHRY T RS
— R S FEALEE I A A RO, e HOBUNGA
JPEMA G241, 335 ], J5 IR ZE0C F e & 3R 7
BT AR, EEEIR D IR T EMA G341, 330141,
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VEPE AR IS 22 K DT HC Y 32 491 1 5 240 A 1 6t
TR (NAL) o AW HAS B ot R B o A
AR B B 2F R BEZE 51 2 1A IE (CZFY20181012-
01),

12 F#%

1.2.1 ¥R %

B &) 8 AT AR B R AR R R A
DA I A K R 5 2R M G A, W 4R R 0.3~
0.8 U/(kg~d) , M55 . 28 300 32 e K i b LA
# o T HOBUNRZE HEBR 6 = HOBUN A 2% SuE CFF
TfEms BG4 ) , IR HOBUIGAYT i
LhFIEEEH 500 mg, 7 18, #5700 BAGE , rTAR Y
AR FH 5 500 me/Yk, A5 H IR, 35 500 mg/IK, B
H 3 UK, 2 J8 3 IR LA 22 48 H 5 KR B A
12 500~3 000 mg'” . 2~4 J&JEPEAY AN
i T IO P 2 o AR , %P R % 255 W e S
B, e G2 4 33 491, G3 £H 30 3]

122 MEHRFFTE

ZHHA Wl GDM Ji, B3 351112 i E 3R
AT AR IR & 18 T AR A2 0 0 B R
il AR D155 g B R R R BRe i . B R )55
Bl 3 20 vp g 3 L RE = B AR R FE 30 keal/ (kg d) +
200 keal , iR AL PIHERE R A 2N 33%~40% , 35
1 20% S IR W 40% , LA IR LB 7R 2. IRE
P 3 d 5 W s R O O B SR A2 1R, A
FEARE 7 58 2 I W 3, Bk 2 A g ik B
ML SR, 2 IR DT , B R HA R R
123 #HAKE

WL A5 7 4 43 B T 2 M K UL 6 oL, ) B 53
U I USCEE T AR LR I 6 mLL, £ DU £ B2 (EDTA)
PUEE, UL 3 000 r/min B0 10 min BHUMIE , 34 R PR
8 F-80 CHAFH , — M T A AL prAm , —
By TR TR E o BT MR ATE TS 2 h KA 12y
0.1 mL FF4&J5 2 h IR &

124 FHi*

AL B NI 22 00 By R YR 22T
& B B 2R R 5 45 5l (body mass index, BMI) Fl
2 R, SR FH A 28 0 AT T 0 2 2 I il v,
FC MBS 52 48 )5 2 h IR , 4 A 3l A= A A i i
M8 A A2 45 137 5 IH [ B (total cholesterol , TC)
Hih =8 (triglyceride , TG ) 7K, Hi Ak 27 & S0 i
T8 B 1% 2 (fasting insulin, FINS ) 7K, i L (63220 52
MLYE I B AR T IR (free fatty acid, FFA) K-, Fa 2545
Wi 12 R AL PL 5 B (homeostasis model assessment-

insulin resistance index, HOMA -1R) =(FPG X FINS)/
22.50"  ffi FH} AB Sciex 2w A= 7 (Y VRORH 65,335 53 X BT
TR R 58, {# FH C18 Column VA (035 43, 4% A+
140 °C, A SRR 4 °C, BTG Rl R FH H g
B IR (ESD) , 51 B 1 MRM 3 A, X 1 o
11 Fh = 2K A% VTR (long-chain fatty acids, LCFA)
J 53 BEAT AR €T 3BT o B4 AN 0 g 117 7R
ZAMFNE TR , 5399 R — A+ ik — & 2 (eicosenoic
acid, EA) \:+:ﬁﬁ£‘ﬁﬁ@§(docosapentaenoic acid,
DPA) . Wi (linolenic acid, LA) . o=V JBR R (t-lino-
lenic acid, ALA) . f£ 4= VU % % (arochidonic acid,
AA) .t oK R (docosahexaenoic acid, DHA) |
% B8 MR (phosphatidic acid, PA) | #H iR (oleic acid,
0A) \:+ﬁi)%ﬂ‘k%@§(eicosapentenoic acid, EPA) .w-6-
:‘l“:ﬁi‘fzﬂ%?ﬁfi(W—6—docosapentaenoic acid, DPA6) .
Y-JFRR (gamma linolenic acid,GLA)
1.3 “%itE sk

K H SPSS 19.0 B PFHEATGE A0 o TR
BRI FHBE AR EZ (3 £ 5) TR FEAR R LR
One way ANOVA K55, 41 [8] 73 >R T LSD Fe& . it
BTN ATk IRMIEZS 3 A1 478 1]
FHICNER HH Pearson MHICHMIT , LIFHIC R 5 r F/R P B¢
RHEI AN, AP <0.05 N ERA G2 E L,

2 &% R

2.1 —fEslik

LLE 4 2R AR ARRS 22K IR SRR 22
SIG I E X (P>0.05), G2 4= 42/ BMI .43
YT BMIAN G3 2H ™= {322 §if BMI, 43 i iy BMI Y 55 F
NI G140 (P<0.05),G2 415 G3 417 Hij BMI, 43
W BMI 22 5 B4 it 4B X (P> 0.05) ; G241 T
P2 L G3 YT T2 JA e T G1 4H (P<0.05) 6
75g OGTT 4% £ G2 41 FBG. 2hPG & T G1 4 (P<
0.05),G3 4 FBG &5 T G140 (P<0.05),G1.G2.G3
2 FBG . 1hPG 2hPCHIE T N4 (P<0.05,% 1),
2.2 R4 B LA

FLA 4 o3 A8 AR LR B LB KL
KA ZERTGI2EE (P> 0.05) 4 HAA G E L
BESAEGH X (P <0.05), R HAL, G2 4H 2400
ZEI AT NAL G14G341(P < 0.05,72).
2.3 AT AR AR LA

42 BEIL TC TG\ FFA H A8 22 55 gt 2# 2 X
(P>0.05),G1.G2.G3 41 FBG .2hPG L5 2 7 L5
P2 X (P>0.05) ,/H G240 .G3 4 FBG & TN
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41,G14] G241 .G3412hPG & FN4L(P<0.05),G2
ZH HOMA-IR & F N G1 4H(P<0.05) ,N4 .G1
ZHHG3 4L HOMA-IR %%, 25 g it24m L (P>

0.05,%3),
2.4 LCFA M| Z 4R B b

A ST A5 1L AET A= LT I LCFA 311 Ffr
A5 EA . DPA LA . ALA .AA .DHA .PA .OA .EPA .

DPA6.GLA, 440}l LCFA A, G2 4 EA (1.83+
0.75) mmol/L, G3 41 EA (1.93+0.95) mmol/L & T G1
2H(1.35+0.47)mmol/L, G241 DPA(0.85+0.29)mmol/L
S E T N4 (0.71£0.30) mmol/L . G1 4H (0.67 +
0.29) mmol/L A1 G3 £ (0.70+0.20) mmol/L(P < 0.05) ,
G1.G2.G34 EA.DPA & 5 N4 LK, =7 LS
AR (P >0.05), 4 81 H A 9 LCFA H 4

x1 4HAZA—RBERILE

Table 1 Comparison of general data of pregnant women in four groups

a5 gRits 2 FEIR 22T BMI ST BMI
- (%) (K) () (kg/m*) (kg/m*)
N (n=32) 30.28 +4.44 238 +1.29 1.66 + 0.55 22.48 +3.08 27.94 +3.32
G114 (n=32) 31.69 + 3.58 2.50 £ 1.19 1.63 £ 0.55 22.19 £2.74 27.77 £2.94
G24(n=33) 31.58 +3.62 221 +1.36 1.55+£0.71 26.60 + 4.33™ 30.56 + 4.54"
G34(n=30) 31.23 +4.02 2.47 £ 1.20 1.60 + 0.62 25.88 £2.21" 30.76 £ 2.20™
FAE 0.850 0.337 0.183 16.044 7.298
P 0.469 0.799 0.908 <0.001 <0.00
s W2 JH T JH 75¢ OGTT (mmol/L)
B ) (&) FBG 1hPG 2hPG
N (n=32) — — 4.31+0.34 7.71 £ 1.31 6.49 + 1.07
Gl (n=32) 26.26 + 1.00 27.27 +0.76 5.00 = 0.60" 10.64 = 1.11° 8.82 £1.32
G241 (n=33) 26.09 £ 0.96 28.65 £ 1.15" 5.63 £0.92" 11.06 = 1.79" 9.71 £ 1.73"
G341 (n=30) 26.01 £ 0.86 28.45 £ 1.03" 5.52 +0.92" 11.10 £ 0.76 9.11 £0.89
FAH 0.579 18.002 21.341 49.083 37.956
Pia 0.562 <0.001 <0.001 <0.001 <0.001
HNHHE, P <0.05;5GLAE,"P<0.05,
R2 AAFRERLER
Table 2 Comparison of pregnancy outcomes in four groups
4151 S35 2w () AN (kg) B JLIAHE (g) ERILEER (%) ]
N (n=32) 38.82 £ 0.56 13.82 +4.82 3456.56 +399.80 2(6.25)
G141 (n=32) 38.92+£0.72 14.51 £5.53 3379.69 + 389.78 2(6.25)
G221 (n=33) 38.89 £0.97 10.29 + 3.57** 3611.82 +560.78 8(24.24)
G341 (n=30) 38.76 £ 0.55 12.83 +4.43 3590.00 + 525.71 7(23.33)
F/fd 0.306 6.417 1.727 7.430
P1H 0.821 <0.001 0.165 0.052
5 NAIIEL, P <0.05; 5 GLALILEL, P <0.05; 5 G341 L4, “P < 0.05,
R3 ABEDBERTENIEIRIER
Table 3 Comparison of biochemical indexes before delivery in four groups
205 FBG(mmol/L.)  2hPG(mmol/L) HOMA-IR TC(mmol/L)  TG(mmol/L)  FFA(mmol/L)
N4 (n=32) 4.01 +£0.53 5.84 +0.39 1.86 £ 1.11 6.06 + 1.01 3.88 +1.63 0.61 £0.29
G114 (n=32) 4.14 £ 0.67 6.23 £0.97 1.80 £ 1.10 6.12+£1.26 3.68 +1.71 0.60 + 0.25
G221 (n=33) 442 +0.71 6.33 £ 0.84 2.70 £ 1.86™ 5.86 + 1.31 3.66 + 1.04 0.69 £ 0.24
G321 (n=30) 4.38 +0.63 6.28 + 0.68" 2.22+0.72 6.12 +0.87 3.73+£0.75 0.66 +0.20
F1H 2.922 2.769 3.364 0.378 0.177 0.918
PE 0.037 0.045 0.021 0.769 0.912 0.435

SNAHIE, P<0.05; 5 GLH L, "P<0.05,
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E R TG FE XL (P>0.05) ., 4 4 Wil 11 Fh
LCFA W22 R TGt L (P>0.05) . 44105
I LCFA %5 £ 511t A b , EA \DPA \LA | ALA \PA
OA .EPA .DPA6.GLA & L TEE il & 1 (P <
0.05) ,4 ZHfF 1L AA .DHA 5:1i [ 42% B 503t
R (P>0.05,F1),
2.5 AARMELSHT

1. EA. LA, ALA, AA . DHA . PA, OA . EPA.

=
=]

4~ O FFHIfL 1.5 13 Ekf
=130 “ o |
= 34 g
:
4o «
= 17 =
= a
0_

N G114 G2 G341

D E
251 COHE L 81 I HEfiL
=, | S| mmjEm
= 204 = 64
é (=]
£ 151 g
E En
I 1o g
<« &
=EER =]
=z <
0.

0_

N4l G141 G241 G341

N# G114 G2 G341

N4l G141 G241 G341

GLA ¥ 5 FBG BB . A5 (P <0.05) , BF ML 11 Ff
LCFA 5 FBG #)K W B AR (P> 0.05,%4)

304 i

3.1 =W T GDM & 77 49 ILIK

I AR Bl A B OBUIICAE G B S5 FH RN 5 1)
W2 201443 [H GDM i2iA 48 B &, 22 10— B gk
W2k GDM, B Je ATk & Jedzs shifyr , a2 Ak

C 2004k

3 0

HA

mmol/L)
o
S

— 1004

LA & H
W
(=)
1

O_

N# G114 G2 G341

F Rk
i

DHA % (mmol/L)
S TR s

N4l G141 G241 G341

A4 EA SR HEGBAZ DPA SRHA; C 44 LA S FUBG D 44 ALA S G B4 41 AA SR L4 41 DHA S s, 5 N4
L, P <0.05; 5 G1ZHHL#L,'P < 0.05; 5 G3 4 [ 4%, “P < 0.05, 5Bk I, AP < 0.05,
E1 4B MmFAFMLCFA &£

Figure 1 Comparison of LCFA content between maternal blood and umbilical cord blood of four groups

&4 LCFA 5FBG XM
Table 4 Correlation analysis between LCFA and FBG

M LCFA EA DPA LA ALA AA DHA PA OA EPA DPA6 GLA
r{H -0.198 -0.142 -0.187 -0.206 -0.286 -0.190 -0.317 -0.251 -0.189 -0.123 -0.177
PIE 0.025 0.112 0.036 0.020 0.001 0.033 <0.001 0.004 0.033 0.170 0.047
Ji% 1L LCFA EA DPA LA ALA AA DHA PA OA EPA DPA6 GLA
r{H 0.174 -0.039 -0.051 -0.074 -0.070 -0.123  -0.107 -0.071 -0.052 -0.109 -0.124
P{E 0.051 0.660 0.571 0.407 0.432 0.168 0.229  0.429 0.560 0.221 0.166

ANREIER , BRI ZVG YT, 7R A [R] R A R A L
873 GDM 2] i — HSUIA ST o 2015 45 [ Br
11 7= Bl BX % (International Federation of Gynecology
and Obstetrics, FIGO) . 2018 43¢ [F £} ify Bz 2% 2= (So-
ciety for Maternal-Fetal Medicine , SMFM ) # AHZkK: —
HSUIS 1) Sl GDM —Zk 1251, fH 3 S PR 2 2%
(ADA) 2019 4Fdp AR N — 225 RN 3=
BT Rowan 55 JF J'é 1 — B AUIKIR ¥7 GDM i 5
(MIGIR5%) ', 3 SEAC 4 A 1R D I e R R R 11
BEHLS BRI RIS, BED7 — HOSUIREH 1R 9 48, &I

TR T KA B AR AR T R
BT R M R Aok Jo 8y R A A (H 2 RS AIE S
GDM ZE A 1 FOSUNC Mo il 15 0 A £ JL4G
Jry 55 5 IR % AR, ] Bk — FR BSOS P o £
2 S0 8 R A ) LAER AW ) R A 23, BRI K
PLF s DRI T R 2 H R B el 268 10 ]
By 2 GDM 284, £ 787335 XU A5 L T n] LA
I = HXUIRTT
3.2 W RUIRATEE e Fe e LCFA 89 %@
RSO g 25 R AL ] e e — Tl R it
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TG ) H P (adenosine monophosphate-activated
protein kinase , AMPK) 32 2 11 il JFF W S5 A RO Ji
fift, (e LA JE 20 ZURT 3 4 B B BORI A T, 3 oxss
i 5 22 A BBURRAE [ B SE Ao B0 AMPK, 2 4 i
0 TR S , 90t i 017 40 L 53 e, e A i 5% i 9 B A
FREIKF2 o BRI IR — KBk S5, R
PERR T BENE FOBERR 89 2Ry o Horh LA FIALA
e NELT LCFA, A B ARBES WL, 641 24 it
24, LC-PUFA H HARANE AR LA Fl ALA 724K A 1
b — FR YA A il AN 2510 RN 5 B LC-PUFA X
i AR AR R R T AR L, TG o R A L A
AT 545 T PRI I8 A ORI SRR BV R 5 el 4k
MIEHR " 7ELC-PUFA ', AA . DHATER T
4 Jie LA AL P9 B 2 2 b 5 AR =, DHA 847 7E
TR, Z 5 4ERF R S | sl A 46 58 i A%
8, AR AR BRSSP 1 2 5 A Rk
HHSFIEER FRIR ;AL EBAETART, 25
20 3G FE AN AN AR S, R Lk = AA DU AT REXS
il R IO 2 %) e B B LAS W27 2T R T AT A FA R
R AN R

ABIESE S B 4 4B A LI ML AGI A4 11 F LCFA
T HAT AA DHA & SRR LG 8 22 57, Hor
O ol i 05 PR A8 JB 1ML o B 5 B SR T RE I, SR BE iR

ST R TR e im A A ke iz AA . DHA I HLI . 1
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