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Improvement of emodin on acute fatty liver in mice
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Abstract To observe the effects of emodin ( Emo) on acute fatty liver in mice induced by DL-ethionine ( DL-
Eth) or tetracyclin ( Tetra) and its potential mechanism, ICR mice of acute fatty liver model induced by DL-Eth
were orally administered with Emo or positive control, ursodeoxycholic acid ( UDCA) for 7 days. On day 7, except
that the control and Emo groups were treated with vehicle control, animals were orally administered with DL-Eth
to induce acute fatty liver model. ICR mice of acute fatty liver model induced by Tetra were orally administered
with Emo or positive control, Dong Bao Gan Tai (DB) or total flavonoid C-glycosides from Abrus mollis extract
(AME) for 7 days. From day 4, except that the control group was treated with vehicle control, animals were injec-
ted with Tetra intraperitoneally for 4 days to induce acute fatty liver model. Liver histopathological analyses were
determined by HE staining. Serum aspartate transaminase ( AST) , alanine transaminase ( ALT) , serum triglyceride
(TG) , hepatic TG and hepatic total cholesteol (TC) were detected. The expression of phosphorylated AMP-activa-
ted kinase ( p-AMPK) , phosphorylated acetyl-CoA carboxylase (p-ACC), SREBPI and fatty acid synthase ( FAS)
were determined by Western blot. The expression of fatty acid translocase (CD36) , peroxisome proliferator activa-

ted receptor alpha (PPARa) and microsomal triglyceride transfer protein ( MTTP) in liver were determined by
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RT-PCR. Compared with model groups, Emo could improve hepatocyte swelling and hepatic steatosis induced by
DL-Eth or Tetra. Serum AST, ALT, serum TG, hepatic TG and hepatic TC were decreased by Emo significantly.

DL-Eth-induced increase of fatty acid synthetase-associated protein was down-regulated by Emo. Fatty acid

uptake was down-regulated by Emo; fatty acid oxidation and secretion were increased by Emo. Emo might be

effective in preventing acute fatty liver in mice induced by DL-Eth or Tetra.
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Table 1 Sequences of real time PCR primers

Gene Primer sequence (5'—3")
GADPH Forward ; GTCTTCACCACCATGGAGAAGGC
Reverse ; ATTCATTGTCATACCAGGAAA

PPAR« Forward ; AGGCAGATGACCTGGAAAGTC
Reverse ; ATGCGTGAACTCCGTAGTGG

CD36 Forward ;: CCATTCCTCAGTTTGGTTCC
Reverse ; TGCATTTGCCAATGTCTAGC

MTTP Forward ; CTCTTGGCAGTGCTTTTTCTCT

Reverse;: GAGCTTGTATAGCCGCTCATT

2.7 %itF o

iR GraphPad S8 1 8 {4 47 AL B, 55 5%
RPN v x5 RN, 4110 HEECR ] One-way ANOVA
figw, P <0.05 A ESAHGIFE L,

3 8 B

3.1 Ksgp &b RUE AT A4 09 BLEAE R
3.1.1 k3 ZF DL- LAABR P 80 RAT W45 64
BEMRN WER2 PN, SIEWAML, EE AT
DL- 2, i 2R Je FF A Fie oA L 3 B RS0 AR ¥ € BiE
HMLEE B SR R B 1 (P <0.001) , Emo
LN HFIE R B0 A BB . 5 DL-Eth #ER1ZH A
Eb , #5 25 2 20T ITF IR A LS8 250 AN [R) R B P el o
I HLAE 1 2 PR A JIE & %%, DL-Eth #5521 1l 35
AST ALT & 2548 (P <0.001,P <0.01) ,Emo 4
M3 AST  ALT 545 A [a) F2 B [ /% , DL-Eth + Emo
fe A At 2 BEAIR MY AST Al ALT (P <0.001,
P <0.05) , /8 K E T LI4% DL- O i 2 R 3 50
() RS 15

FEREGFRSE A& 1 s, 1FH % B4 A1 Emo
2 ¥ J0E TG BH J 955 4% , DL-Eth 455 78U 20 n] Ul B 5 1 1T
24 it e SR b /N B i 5 73 1, X — i A2 7E DL-
Eth + Emo 535411 DL-Eth + UDCA 41153 i %
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Table 2 Changes on the serum and hepatic biochemical parameters in DL-ethionine-induced fatty liver in mice(x +s,n=10)

Group Dose/ Liver index/ Serum AST/ Serum ALT/ Serum TG/ Hepatic TG/ Hepatic TC/
(mg/kg) % (U/L) (U/L) (mmol/L) (mmol/g pro) (mmol/g pro)
Control 4.02£0.127"" 90.20£1.92° " 25.81+1.64"" 1.32£0.16° "~ 40.44£4.127 101.80 £4.38 " "~
Emo 240 4.18£0.20" " 109.12+4, 15" 24.98+1.58"" 1.43£0.26" " 40.23£2.79" " 107.30 £4.69 "~
DL-Eth 250 5.20 £0. 10" 145.20 £7. 00" 344522 2.32:0.33" 69.61 £4.04™ 169. 52 £6. 46"
DL-Eth + Emo 250 +60 4.96 0. 11" 143.20 +7.46 33.5+3.78 1.02£0.15° " 59.40£2.32 111.21 £6.67"
250 +120 4.86+0.15" " 137.40 +£5.73 32.4£2.60 1.13£0.21° "7 38.38+3.427 " 112.89 £6.86
250 +240 4.70£0.16" " 98.42+£4.40" " " 26.6+2.61" 1.02£0.15°"" 37623137 114.32:6.83"
DL-Eth +UDCA 250 +150 4.93+0.15" 138.10 £4.85 30.12+3.54 1.13£0.21""" 38.12£2.74" " 85.08+3.80" "

Emo: Emodin ; DL-Eth ; DL-ethionine ; UDCA ; Ursodeoxycholic acid

*P<0.05,"*P<0.01,"* *P<0.001 vs DL-Eth group;*P <0

Figure 1 Emodin prevented hepatic steatosis caused by DL-Eth in mice( HE, x200)

. 01,"#P <0.001 s control group

A: Control ; B: Emo (240 mg/kg) ;C:DL-Eth(250 mg/kg) ;D:DL-Eth + Emo (250 mg/kg +240 mg/kg) ; E:DL-Eth + UDCA (250 mg/kg + 150

mg/kg)

3.1.2 KEEarw iR A s RAF 45 o9 B4
A3 R, SIEE 4AH L, 8RS U R
S P AL B0, T R R (P <
0.001), 5 Tetra 5EHBIZIAH L1, £5 25 24 41 % k41
WL 44 AN R AR BE R s, A [ B I S A1
R RE, S5I1E 5 4140 e, Tetra 41 1M1L7E ALT  AST
WETE (P <0.001) ;5 1M K 2 2% 57 5 20 A B

252 ALT F1 AST W2 BRAIG, 4278 K8 & AT Lg%
VU RSB REA3

Gl 2 JF R BRSSO TE R BRI T
W1 A8 , Tetra #5574 25 AT UL BT S8 1 JHF 2480 A ok O K
JEERR A2 1, TTX — 3 2 7E Tetra + Emo 5 7] &2 2H |
Tetra + DB ZH il Tetra + AME 24453 3 & 03

Table 3 Changes on the serum and hepatic biochemical parameters in tetracycline-induced fatty liver in mice(x +s,n =10)

Group Dose/ Liver index/ Serum AST/ Serum ALT/ Serum TG/ Hepatic TG/ Hepatic TC/
(mg/kg) % (U/L) (U/L) (mmol/L) (mmol/g pro) (mmol/g pro)
Control 4,40 £0.40" " " 95.12+5.09°" " 40.12+5.87" " 1.2420.23""" 35. 714127 20.60 £3.05° "~
Tetra 200 5.90 £0.36™ 302.10£20. 14" 150.34 £10.97"" 0.20 0. 03" 170. 12 £17. 68" 69.05 +4.31"
Tetra + Emo 200 +60 5.00£0.30" " 200.23+£20.91°  100.34£23.12"" 0.35+0.04" 151.20 +13. 87 60.43 +4.56
200 + 120 4.93:0.17""" 190.51£20.55° " 93.54+24.71"" 0.41£0.06" " " 145.03£12.75" " 55.60£8.30"
200 +240 4.83:0.15""" 180.43+9.98" " 80.43+14.327"" 0.49£0.09" " " 100.24 +6.50 " "~ 41.20£2.59 """
Tetra + DB 200 +600 4.70£0.21" " 181.76 £9.07" " 90.33+11.98 " 0.33 +0.05 120.30 £7.91" " 49.43£3.65° " "
Tetra + AME 200 +200 4.50£0.25""" 186.32+7. 64" 84.67+4.98" " 0.40+0.06" " " 144.40 +11. 89 54.43£4.16"

Tetra ; Tetracycline ; DB : Compound Dong Bao Gan Tai; AME : Total flavonoid C-glycosides from Abrus mollis extract
*P<0.05,**P<0.01,"**P<0.001 vs Tetra group; ™ P <0. 001 vs control group
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Figure 2 Emodin prevented hepatic steatosis caused by tetracycline in mice (HE, x200)
A ; Control ; B Tetra (200 mg/kg) ;C:Tetra + Emo (200 mg/kg + 240 mg/kg) ; D: Tetra + DB (200 mg/kg +600 mg/kg) ; E: Tetra + AME (200

mg/kg +200 mg/kg)
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DL-Eth + UDCA 41 fif ik TC 1) % & ¥ &8 3 B K
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fractin S—
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i TG % FRE(P <0.001) , Tetra + Emo H1 . 25 5
WYL Tetra + AME 41 [fiL %5 TG /K- 8 % 7 =
(P <0.001 fil P <0.001) , Tetra 5B 41 fF i TG F1
TC i 2 Ft 75 (P <0.001 Fl P <0.001), Tetra +
Emo 455 5 41 IE TG Al TC /K- R AR 52 77 4K
Pk

3.3 REZEE RSN AT 69 4 A AL
3.3.1 k&5 DL-LAABRF F 09 I8 By BR A %,
MEEOGKREGATFTAHEM  Western blot 25 3%
H, DL-Eth B2 /N ERAFAEH SREBPL (FAS ik
I, KRB BE B T W H 3R 5K ; DL-Z i 2 IR 40 1
AMPK F1 ACC R AL , B3R BRI P & (1 W IR
fL(#3) .

2.5 1 @ Control
& DL-Eth i
2.0 | BDL-Eth+Emo #
1.5
1.0
0.5
p-AMPK  p-ACC SREBP1 FAS

Figure 3 Effect of Emo(240 mg/kg) on AMPK,ACC phosphorylation and lipogenic-related protein expression induced by DL-Eth in mice (x %,

n=10)

*P<0.05,"* P <0.01 vs DL-Eth group;*P <0.05,*P <0.01 vs control group
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3.3.2 RHFZXNWEHREHFOMHREIR, AL
Fair Bt MR L 69AFAER  RT-PCR 45 R BR,
Tetra FHYZH A 17 1R %% (31 1 (CD36) F i, KB HR I
F T4 CD36 H)3%3k , Tetra f5 AV ik SR AL 1) Bl 43

A
o 25T ° 201
= =
S 20 S st
(] o
Z 5] =
< <
0

B 52 I o (PPARo) (ARORL IR = I H il 4% 38
HH(MTTP) 2 T8, KE R L ¥ L PPARa,
MTTP {335 (K 4) .

B C

Hkok 15 -
Q:)S

| = sk
>
210 '
£ ]
=4 =
< 05
&
=)

Tetra TetratEmo

Control Control

Tetra TetratEmo

Tetra  TetratEmo

Control

Figure 4 Regulation of Emo (240 mg/kg) on fatty acid uptake,oxidation and secretion-related genes in mice hepatocytes measured by RT-PCR

(x+s,n=10)
A:CD36;B:PPARa;C: MTTP

**P<0.01,*** P<0.001 vs Tetra group;*P <0. 05, P <0.001 vs control group
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