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HE. BA #Hi o3 SRR (0-3PUFA) XX} 2 B &L B ( APAP) 75 510 /8 BRUSU: JF 36 405 B AR 3 1
FARMU . ik PEEUERE CSTBL/6 itk BFAE BN (WT 41) Fi Fat-1 %356 R /N B (Fat-1 24) 4% 24 1 RAIE B
TS APAP 357/ RS PEIF B EETY , 2300 F APAP JE R 545 0.2.6 .24 h jij F CO, IERFAALIE 6 HUNR, SREE/N
SR VR ik L o o7 PRI P 2 R 2 2 it ( ALT) A I35 8 T 7 /N BRI ALT 7KSF-, SR AKS -0 21 (HE ) J £ 005/ B
JFHLIE 277224k, Western blot A6 /) BUHF2H 28 v i IR 1S Ak 25 11 B ( AMPK) FIE R b AMPK (p-AMPK) 7KF-,
B HepaRG #ii g, i JT] APAP §%F 6 h 153 HepaRG AMMIIH =, #eRE IR WS K 40 M 43y APAP + — - Z ik /N2 (DHA)
20 F1 APAP + — 1 ZLF AR ( DMSO) £, APAP + DHA #H7E 3555 55 3 A DHA , APAP + DMSO 4 7E 5% 35 & 4 hin A DMSO;
AR FALFE 0 3.6 h Bk 4E HepaRG 4iiJifi, 5% F Western blot 3441l HepaRG 41 ffi f* AMPK 1 p-AMPK 22357k, H
HepaRG 21 i 3 Bifi AL 23 > 1 % £ 2% wh i (PBS) + DHA #1 . PBS + DMSO #{ . APAP + DHA #{ I APAP + DMSO 41,
APAP + DHA i Fil APAP + DMSO 4141 }a /3 F] APAP %% 6 h i755: HepaRG 211y 7=, PBS + DHA Z{ fil PBS + DMSO 41
ML A PBS; 0t 35 Wi J5 , APAP + DHA 20 il PBS + DHA 21 /£ 35 32 3 f i A DHA , APAP + DMSO 411 PBS + DMSO
ATEREFRHEE PN DMSO; % 4 41 M AR SR ARIE T 6 h, WA A1 , SR T It =X 40 B ARG ) 2% 20 HepaRG 48 i i T 1% 100 o
R 2 H/NEMERETS APAP 5 2.6 .24 h 115 ALT K-8 T 0 h [ (P <0.05) ; JEETEST APAP J52.6.24 h
B, Fat-1 Z1/NRIMTE ALT 7P BT WT 41(P <0.05) . HE Qo255 R I8 s APAP J5 24 h WT 21/
2 0 22 A [ 2 B A8 P X UR B, At A, Vs i s B 400, T A MR T8 TR S SR A W 0 A 8 PE 4 ¥R 31 5 17 Fat-1
20/ BUFIEL SU A 5% . B YRS APAP J5 2.6 h B Fat-1 41/ ERUFZ140h p-AMPK AH% 3255 8 B2 & T WT 41
(P <0.05) ; WT 2H/N U JETE ST APAP J5 2.6 h I IFHZ v p-AMPK AHXT ik 5 B 1K T 0 h I (P <0.05) ,Fat-1 2§
/NS I T APAP Ji5 0.2.6 h B FZH 4 p-AMPK AHX) 223k i LU 22 S RG24 L (P >0.05) , JE 4 APAP
J50.2.6 h i 2 /T L AMPK AN K5 & b 22 e TEGE 43 L (P >0.05) . APAP + DHA 2] HepaRG 4
JUAbFE 3 6 h i} p-AMPK Af %] 25 1% &t 5. E 55 F APAP + DMSO 41 (P <0.05) , APAP + DHA 4] fil APAP + DMSO 4
HepaRG ZHiE4L B 3 .6 h B} p-AMPK AHXf 323k &8 B 25 F 0 h B} (P <0.05) ; APAP + DHA 41 APAP + DMSO 4|
HepaRG AAifEAL L 0.3 .6 h I AMPK A X 3k & W 2% S+ L4122 L (P >0.05) , APAP + DMSO £ \APAP +
DHA 4{ HepaRG 2l il 8 T- %5 | 2 & F PBS + DMSO 411 PBS + DHA 4{( P <0.05) , APAP + DHA 4{ HepaRG 4l Jfid &
T-REF(KT APAP + DMSO #4H (P <0.05) ,PBS + DMSO #H 5 PBS + DHA #H HepaRG 404 1= R L & R TG 1 2#
BX(P>0.05), & w-3PUFA X} APAP /N R ST B A (R 7E R, HALHI W] #8 5 w-3PUFA {23 AMPK
PRI AL A .
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Protective effects of w-3 polyunsaturated fatty acids on acute liver injury induced by acetaminophen
in mice

TAO Tao' ,ZHOU Quan',ZHOU Jia®

(1. Department of Anesthesiology , Central People's Hospital of Zhanjiang , Zhanjiang 524045 , Guangdong Province , China ;2.
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Abstract: Objective To investigate the protective effect and mechanism of w-3 polyunsaturated fatty acid ( w-3
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PUFA) on acute liver injury induced by acetaminophen ( APAP) in mice. Methods Twenty-four healthy C57BL/6 female
wild-type mice (WT group) and 24 Fat-1 transgenic female mice ( Fat-1 group) were selected as subjects. The acute liver
injury model of mice was established by intraperitoneal injection of APAP. At 0,2 ,6 and 24 hours after intraperitoneal injection
of APAP,six mice in each group were executed by CO, method, and the liver tissues and venous blood were collected for
subsequent experiments. The level of serum alanine aminotransferase ( ALT) of the mice was detected by ALT kit, The
morphological change of liver tissues of the mice was observed by hematoxylin-eosin ( HE) staining, and the expression of
adenosine monophosphate activated protein kinase( AMPK) and phosphorylated AMPK ( p-AMPK) in liver tissues of the mice
was detected by Western blot method. HepaRG cells were incubated with APAP for 6 hours to induce apoptosis. The HepaRG
cells were divided into APAP + docosahexenoic acid (DHA) group and APAP + dimethyl sulfoxide (DMSO) group. DHA was
added into nutrient medium in APAP + DHA group and DMSO was added into nutrient medium in APAP + DMSO group.
HepaRG cells were collected at 0,3 and 6 h of treatment,and the expressions of AMPK and p-AMPK in HepaRG cells were
detected by Western blot method. HepaRG cells were randomly divided into phosphate buffered saline (PBS) + DHA group,
PBS + DMSO group, APAP + DHA group and APAP + DMSO group. The HepaRG cells in APAP + DHA group and APAP +
DMSO group were incubated with APAP for 6 hours to induce apoptosis,and PBS was added in PBS + DHA group and PBS +
DMSO group. After changing the medium, DHA was added into nutrient medium in APAP + DHA group and PBS + DHA
group, DMSO was added into nutrient medium in APAP + DMSO group and PBS + DMSO group. The cells in each group were
collected after incubation in incubator for 6 hours,and the apoptosis of HepaRG cells was detected by flow cytometry. Results
The level of serum ALT of mice at 2,6 and 24 hours after intraperitoneal injection of APAP was significantly higher than that
at 0 hour in the two groups (P <0.05). The level of serum ALT of mice in the Fat-1 group was significantly lower than that in
the WT group at 2,6 and 24 hours after intraperitoneal injection of APAP( P <0.05). Twenty-four hours after APAP injection,
the HE staining showed that the hepatocytes of mice in the WT group showed varying degrees of degeneration or necrosis,
nucleus dissolution or pyknosis ;normal morphology of liver cell cord was destroyed with obvious inflammatory cell infiltration;
while the liver tissue lesions of mice in the Fat-1 group were milder. The relative expression of p-AMPK in liver tissues of mice
in the Fat-1 group was significantly higher than that in the WT group at 2 and 6 hours after intraperitoneal injection of APAP
(P <0.05). The relative expression of p-AMPK in liver tissues of mice at 2 and 6 hours after intraperitoneal injection of APAP
was significantly lower than that at 0 hour in WT group (P <0.05). There was no significant difference in the relative
expression of p-AMPK in liver tissues of mice at 0,2 and 6 hours after intraperitoneal injection of APAP in the Fat-1 group
(P>0.05). There was no significant difference in the relative expression of AMPK between the two groups at 0,2 and 6 hours
after intraperitoneal injection of APAP (P >0.05). The relative expression of p-AMPK in HepaRG cells of the APAP + DHA
group was significantly higher than that of the APAP + DMSO group at 3 and 6 hours of intervention (P <0.05) ,the relative
expression of p-AMPK in HepaRG cells at 3 and 6 hours was significantly lower than that at 0 hour in the two groups (P <
0.05) ,but there was no significant difference in the relative expression of AMPK between the two groups at 0,3 and 6 hours
(P >0.05). The apoptotic rate of HepaRG cells in the APAP + DMSO group and the APAP + DHA group was significantly
higher than that in the PBS + DMSO group and the PBS + DHA group (P <0.05). The apoptotic rate of HepaRG cells in the
APAP + DHA group was significantly lower than that in the APAP + DMSO group (P <0.05). There was no significant
difference in apoptotic rate of HepaRG cells between the PBS + DMSO group and the PBS + DHA group (P > 0.05).
Conclusion »-3PUFA has protective effect on acute liver injury induced by APAP in mice,and its mechanism may be related
to w-3PUFA promoting the activation of AMPK pathway.
Key words: polyunsaturated fatty acid; acetaminophen;acute liver injury; adenosine monophosphate activated protein
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@-3PUFA [ Fat-1 % 3 /N EL, 381 0-3PUFA %)
APAP 175 S 1 SR 403 1 DR AP B X AMPK
SN iE AT

1 w57

1.1 SRIEZh  JoHFE i s R g g B CSTBL/6 M
PERFET (wide type, WT) /ML 24 5L (WT 41) fh 7
T BER R SR S Y O S, 8 R, 1A mT
22 ~25(23.47 £1.01) g; Fat-1 5 FL D MEM: /N 24
H (Fat-1 20) i pg J7 BERF I BLal B2 2 e J 5 2
8 JEIWA IR & 20 ~25(23.13 +1.45) g;2 2H /N AA]
7 8 Jul W FRIE (23 £2) °C, AR X, WG 4 11
12 h/12 h, [ R ROK

1.2 #lpa ik 5428 HepaRG 4 fi ( p &}
B L2 ) , APAP( 3£ [E Santa Cruz A H]) ,1640
AN B SR L R A4 . W BRI R ( dimethyl
sulfoxide , DMSO ) [ ZE 3R /R BH L (P ) AR 2
A ], NAMZ L5 0 (alanine transarninase , ALT)
R a0 & (R e @ A ) ARSI ) |, 2 2
AN sk B R ( bicinchoninic acid,, BCA ) £ H £
ERE (B R RAEYHEARGRAF) , 56w
YR PR IC IR R B V/ 8L Y BE (annexin V-
fluorescein isothiocyanate/ propidium iodide, Annexin
V-FITC/PT) 4 e 5 T A6 0 12 50) & i VLI B A M £
RAMRAF]) . Western blot FIEE B KR K (£ E
Bio-Rad 24 &) ) , X6 Ui =0 4 Mg 4% (6 & BD 24
a]) A A S KL E IR HERE R AL A D B
(TEEBRRAF), BB LEMBRSE (HA
Olympus 23] ) o

1.3 2FRGIRERSEE ZSHIGIRIS]
A I /N BUBERL, WT 20 Fat-1 41/)
BRI IS IS T 5 APAP 400 mg + kg™ 4331 T I8 S T
)5 0.2.6.24 h i ] CO, BRRAHALSE 6 HUNER, R
/NP LR ZURIER DK M., T 5 22585

1.4 UNRINGE ALT KFEHTI ] ALT A6 i
FGATI /N BRI ALT 7K, 7™ 4 e BEOAR) G 100
BATEAE,

1.5 ZAKRTE-1R 4 ( hematoxylin-eosin, HE ) 3 & X
ZNRAAREEFEN  BUERETNG 24 h 4
FE/NEIFAIZ,40 ¢ - L' Z I HEE[E 52 48 h, &
B K, — ORI, A 83,5 wm PR, i %
RS KA, R A G4 5 min, ZE 18K R
1 min, FRLLGE 1 min, SR 5 K & B A, B4
B TSR,

1.6 Western blot %4 M| fF4H 22 s AMPK FOE S
1£ AMPK ( phosphorylated AMPK , p-AMPK ) 7k 3¢
PRI 2 2H/N BB IS 1255 APAP J5 02,6 h R
BT 100 mg, T3 FH R 7870 R G 25
IR, 2R P o5 2 R D 5 8 2 AR o i) A
JoT B A 2 UK GE, HL UK IS R R SR R S0 T
200 mA PK¥# 120 min;50 g - L™" 4= L7 12 F1 %
BH1 60 min J5 & TKFHE IR, A AMPK  p-AMPK
Wk ER H v BE B A % ( reduced glyceraldehyde-
phosphate dehydrogenase, GAPDH ) —#i,4 CH¢ & i
BGIMAZIUEE 45 min; IR GHRTE RS 2 B8O,
S W5 8 fE K B A 2 K, T Tmage) %K
PERRIBCRAT WO B T 28 B30T o
1.7 Western blot ;£ il HepaRG ZHpish AMPK
0 p-AMPK 3RiZx X HepaRG 4fiifd, {5 1] & (4 F1 53
B10% Jin A4 ML Y 1640 58 @ 15 FR FE B 5R B T
37 C ST EL 5% CO, (1% 1 % J32 1 Yk 40 i 15
FEFE . Wi 20 mmol APAP J%F 6 h 55 HepaRG
ARRLE T, % 57 IS R 4B AL 43 4 APAP + DHA 4
1 APAP + DMSO #H ,APAP + DHA 2HAE 5552 5
A 50 wmol DHA | APAP + DMSO 4 7E 8553 £t fin A
DMSO, i HoAe ZAR R BN 1%0; IR ERAF I L 7
BITFAEF0.3.6 h IR T 1 x 10° 4> HepaRG 4
i 224 % ] £ B RE A, SR T Western blot 25 46 I
HepaRG 4 fig f* AMPK Fl p-AMPK ik | #8120 B
) 1. 67 3 ; SEEH A 3 IR
1.8 RNXAMEAEN HepaRG HAFTIHER
HepaRG 4Hfiu 3B PBS + DHA 20 . PBS + DMSO
ZH APAP + DHA ZH 1 APAP + DMSO 4, APAP + DHA
ZHF1 APAP + DMSO ZH 41 fifd il A 20 mmol APAP i 75
6 h %5 HepaRG 485 7=, PBS + DHA 4{ il PBS +
DMSO ZH4NAEANA PBS, #ek% 77 5L /5 , APAP + DHA 2
FIPBS + DHA £ 76 5 2 3t il A 50 wmol DHA,
APAP + DMSO 41 F1 PBS + DMSO ZH7ER; F2 &b A
DMSO, fifi HA ZARFR MO0 1%0; 45 2H 41 AR SR A
WFE 6 h, UMY, i ] Annexin V-FITC/PI 1=,
FIEAI HepaRG ZHMIJH T2 , F™ 4% 4% BRI & i W]
PIATHRAE SCR R 3
1.9 Zit=4bs8 )i A SPSS 17. 0 #7581t
I3HT, TR GORH LR + AR ZE (x £ 5) R, T L
BRI ¢ k5, P <0.05 N 2EmAgiilvm Lo

2 #R

2.1 24A/NMNRIME ALT KELE ZRWHE 1,
& s 5 APAP Ji5 0 h B 2 20/ BT ALT ZKSF- B
BESTEIFE (P >0.05) ;2 41/ BUE
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APAP J52.6.24 h B iy ALT KPR & F 0 h
F, 26 A Geit 23 L (P <0.05) ; I7 i 5 APAP
J52.6.24 h B}, Fat-1 41/ BUALTE ALT 7K 55 2%
T WIdl, ZRH5iT2#EX(P<0.05),

®1 2 HA/NRIME ALT KT LB

Tab.1 Comparison of the level of serum ALT of mice

between the two groups (xxs)
ALT/(U-L7!
0 S
0h 2h 6h 2%h
WI4l 6  65.866.19 313.30£26.12% 943.00£37.67° 424.20 + 14.64°
Fa-1 4] 6  71.86+2.53  247.40£25.25%" 431.80£6.10*° 244.80 % 12.60%"

50 h P <0.05; 5 WT 41 PP <0.05,
2.2 24HNMNBRIARESESTN 4RILKE 1L,
HE Je @25 50 o, WT 21/ B2 it 52 90AS [ A2 32
A PEBRIRAE , 40 A VA e o 1 4, 200 28 A E e
WA TF A A B 0 %
LU

PEA MBI 5 10 Fat-1 2
/N IR

A:WT 24 ;B.Fat-1 24,
E1 2ANRAFARKRSFEL(HE LE, x100)
Fig.1 Morphological changes of liver tissues of mice in the

two groups( HE staining, x100)
£2 2HNRFAAH AMPK ¥ p-AMPK Rkt

2.3 2 H/NMNRFFAHELR S AMPK ¥ p-AMPK 7§ 3¢
RIZEUE FRIE 2 Mk 2, BEIETES APAP
J& 0 h i) 2 H/NRFZH S p-AMPK AHXS 35 L
BESIGFE L (P >0.05) ; @ 5355 APAP
J5 2.6 h B} Fat-1 2H/N T L H p-AMPK #3%} 3
KEEEST WIH, ZERA5ITFEL(P<
0.05) . WT Z/NEUEIEFESS APAP 5 2.6 h I /40
21 p-AMPK AHX A5 B EMLT 0 h BF, 274
it L (P <0.05); Fat-1 41/ B EET
APAP J5 0.2.6 h B} JIF41 28 p-AMPK AH X ik

A E R TG @ L (P >0.05), @ﬁrﬁf%ﬂ“
APAP J50.2.6 h B 2 41/ RF4L 2 AMPK A X}

KRR IR ZEFH TR E XL (P>0.05),
WTH Fat-141
Oh 2h 6h Oh 2h 6h

- —
p-AMPK P— pu—

APK qus amip GHD @O0 eun o,

cApDH (D GNND G Sah aul o

B2 24A/NRIFELS R AMPK #1 p-AMPK 3k iX
blot)

< ( Western

Fig.2 Expression of AMPK and p-AMPK in liver tissues

of mice in the two groups ( Western blot)

Tab.2 Comparison of the expression of AMPK and p-AMPK in liver tissues of mice between the two groups (x x5)

g3 AMPK p-AMPK

A " 0h 2h 6 h 0h 2h 6 h

WT 41 6 1.20 £0. 14 1.14 £0.06 1.14 £0.06 0.76 £0.07 0.38 £0.06" 0.12 £0.04*

Fat-1 2 6 1.18 £0.10 1.18 £0.04 1.16 £0.07 0.72 +£0.12 0.88 +0.05" 0.80 +0.12"
5 0 h I HAZ P <0.05; 5 WT 41 Hg" P <0.05,

2.4 DHA % APAP i S i HepaRG BB 0.05), APAP +DHA 417 APAP + DMSO 4] HepaRG

AMPK BEERIL B0 2R IL 3 MK 3, AbF ZAfALRE 3.6 h I p-AMPK AHXS Rk WET 0 h

0 h B} 2 4 HepaRG QEH@EP p-AMPK HX} Feik & L
PSR L T X (P >0.05); AT 3.6 h I,
APAP + DHA 2H HepaRG Ui p-AMPK AH X} A3

W T APAP + DMSO 4, Z R A Gt L (P <
=3 2 46 HepaRG #lfash AMPK #1 p-AMPK ik Lb#

B, 225G 5142 X (P <0.05) ; APAP + DHA 4 fil
APAP +DMSO 2H HepaRG Ziififa4b 30,3 6 h [} AMPK

XS ik i 22 S eI i (P >0.05) ¢

Tab.3 Comparison of the expression of AMPK and p-AMPK in HepaRG cells between the two groups (xxs)
AMPK p-AMPK
2151 n
0h 3h 6 h 0h 3h 6 h
APAP + DMSO #H 3 1.94 +0.07 2.03 +0.09 1.96 +0.15 1.05 +0.07 0.31 £0.07* 0.08 +0.03"
APAP + DHA 4 3 1.97 £0.16 2.06 £0.16 2.03 £0.08 1.02 +0.09 0.56 £0.05® 0.27 £0.06™

.50 h BF AP <0.05; 5 APAP + DMSO 41 4" P <0.05,
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APAP+DMSOZH APAP+DHAZH

0h 3h 6h 0h 3h 6 h

p-AMPK iy ——— - e
AMPK D D D D G e=n

CAPDH gy wilis wile @NED Wy Suap

B 3 2 ZH HepaRG #H fa 1 AMPK #1 p-AMPK X% i&
( Western blot)

Fig.3 Expression of AMPK and p-AMPK in HepaRG cells
of the two groups( Western blot)

2.5 DHA 3 APAP 55 HepaRG 4B )E 1= BI S50
ZE L2 4 APAP + DMSO 41, APAP + DHA %]
HepaRG i g8 7= % 15 I 2 & F PBS + DMSO 41 1
PBS+ DHA 4, 25 A Hit# B X (P <0.05);
APAP + DHA 4 HepaRG 4 Jii 8 1= % g Z [ F
APAP + DMSO 4, Z R A G it L (P <0.05);
PBS + DMSO 415 PBS + DHA 4 HepaRG 4 i )i T
RILEEF LRI FEX(P>0.05),
%4 48 HepaRG ZHHAE TR EL &

Tab. 4  Comparison of apoptotic rate of HepaRG cells
among the four groups (¥ xs)
205 n AL T2 %

PBS + DMSO 24 3 1.91 £0.11
PBS + DHA 21 3 1.89 +0.08
APAP + DMSO 41 3 6.91=0.11%

APAP + DHA 4 3 4.03 +0.09"

£ : 5 PBS + DMSO 41 Hi %" P <0.05; 5 PBS + DHA 4 H 4P <
0.05;5 APAP + DMSO 41 H.3:"P <0.05 .,

3 g

JHF I 25 AT i £ 35 7, 25 W 1k FE A 2
& BT 259 B AR 9 i 7 A 2 el S
PRAE IR . APAP 53 B R I R & AR 2
YA 0 005 1 LR N, TR SR iR APAP 71
BT B B w-3PUFA 245 1 S ASHh Fil g i
PRAERRAE B 56 3 7 19 PUFA | 3255405 DHA A
EPA, o-3PUFA HAG S8 I8 35 FIHT 28 (0 451k, AT LA
T I 38 I S AR B R S AT s/ D ok R A A e Y
o BIFFTIER , w-3PUFA 75 FFAE 4K, O I 48 5 5 FH b
ZABATIE B I T B B i )T o B A
Fat-1 FER RS F= 1002 -3 B8 7 IR d S0, HoAE 0%
fdi w-6PUFA JIit % %% k. w-3PUFA, KANG ' )
C5TBL/6 /N RS SR EE S, T Fat-1 FEEF/NR,
Fat-1 #3LK/NR H F B A B 0-3PUFA, AL, A%
WFSERFH Fat-1 %52 K /N BURLECEF 24 %1 CSTBL/6 /)
SUWE ISR sh %, #] ] Western blot \HE % & F1yi =X
AR 2 7 v ¥R 5T 0-3PUFA X APAP i S (1) 2k

G RSP E R SRT eI

ARWFFREER B, /N BUE S APAP J5 24 h
WT 21 /)N B 200 i 222 0 AS [ B8 199 A T sl IR 3K T
Fat-1 20 /)N 5 IR0 28 8825 H 2 20 /0N BRI I 10 5
APAP J52.6.24 h B IMLiE ALT KFE B & F 0 h
BF, [A] A Fat-1 /0N BRI ALT 7K 8 3K T WT
45 750, RS0 M AE 5% 7%, APAP + DMSO 4 F1I
APAP + DHA 41 HepaRG 40 Jfi J8 1=K I % &5 F
PBS + DMSO 41 il PBS + DHA 41, APAP + DHA 4
HepaRG 2 it i T- % &} 2 (K F APAP + DMSO 4,
PBS + DMSO 415 PBS + DHA 4] HepaRG 41l g J8 1=
RILEF TG 247 5 #E78 APAP 18 18 14 5 g
15 S/ N AEIFBU , T w-3PUFA GBS 2% fH /N R
i APAP T ) 2 bE 5 493

AMPK 3 B 5 AL BN M 7E APAP 35 2R 2k
JHA 5 R R R VR T, L S AR R ML A A e i
S ) A AR TS HL A6 2 1 kR T 15 D A R 2
TRINAES™ | HEHT 21T 40 0 P9 40 i €2 3% PASO 5 i
51 CYP2EL .CYP1A2 J CYP3A4 ftift APAP F=4= 11
PR PR B AL R 1 . AR
7, 0-3PUFA R]fig E9E /)N i fili 9 40 e -h AMPK
FR AL, DTS 2500 98 40 i 98 1=, H. AMPK 3 5% 1) 76
AT A i g 5 28 HKPTAO 1E FH, 8 A P9 Jo D) oz 38
B ARG . BTV, 0-3PUFA fER IR
5% LPS Jr SR #5110 9 A= R B 5 2 4 b g SR AR
AR A b (2 E = i ) N 5 A (o
I w-3PUFA X} APAP 3 ji (1) JH45 93 ) R 40 7
JEIE AT AMPK {5 53 B 38006 1 SE B0 . ASBF Y 45
KR WEE ST APAP J5 2.6 h B} Fat-1 21/ fUH
U4 p-AMPK AR #5525 WT 41, WT 4]
/NIRRT APAP J5 2.6 h B JIF 241+ p-AMPK
AEXT IR 0 KT O h B, 177 Fat-1 25 /)8 BROIE s v
$F APAP j5 0.2 .6 h B} 4141 p-AMPK A X} 315
W ZER G 3 A, RS A B A 5T
75 Ab 3 6 h Bf, APAP + DHA 4] HepaRG 4iljitg
p-AMPK A% 23k 1 i 375 T APAP + DMSO 41 ; £
7~ w-3PUFA A figid i {2 if AMPK 15 538 i 1 1k 1
FR47 APAP 5531 St T 497

2% FJFR , 0-3PUFA X APAP 5 S 1y 2 i 41
AR ER, HALH AT 685 o-3PUFA £ #f AMPK
WEETEALA ¢, w-3PUFA [ 322 54 DHA £ 1] fig
VERIG IR E F2 70T T APAP i I I BT A o

S 3k
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