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Protective Effect of Acanthopanax trifoliatus Extract on Rats with
Alcoholic Liver Injury

LI Dongmei, LI Zhiyang, YANG Jun, HAO Zhiming, YANG Jie, LIN Chunhua’

(Institute of Tropical Agriculture and Forestry, Guangdong AIB Polytechnic College, Guangzhou 510503, China)

Abstract: Objective: To explore the hepatoprotective effects of different extracts of Acanthopanax trifoliatu, and provide a
basis for the research and development of Acanthopanax trifoliatus anti-alcohol and liver-protecting functional foods.
Method: Rats were fed by liquor (56% ethanol) to induce acute liver injury models, to study the effects of alcohol extract
and water extract of Acanthopanax trifoliatus on the alcohol tolerance, sleep and sober time of rats. The concentration of
ethanol in blood and the activites of ALT & AST in serum, activites of ADH, ALDH, SOD and contents of GSH and MDA
in rat liver tissue were measured, and the changes of liver cell morphology by slice microscopic examination was observed.
Results: Compared with the alcohol model group, except for the low-dose water extract group, there was no significant
change in the drunken time (P>0.05), the various doses extract significantly prolonged the alcohol tolerance time and
shortened the sleep and sober time (P<0.05, P<0.01); the various doses extract significantly reduced the ethanol mass
concentration (P<0.01); except for the low-dose water extract group, there was no significant change in AST activity
(P>0.05), all dose groups of extract could significantly inhibit the increase in rat serum ALT and AST activities caused by
alcohol (P<0.05); all extracts significantly increased the activity of ADH, ALDH, SOD and GSH content in liver tissues
(P<0.01), and reduced the content of MDA in liver tissues (P<0.01). The results of hepatocyte microscopy showed that all
extracts could reduce the degree of liver cell degeneration caused by alcohol to a certain extent. Conclusion: Both the
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alcoholic and water extracts had good anti-alcoholic and liver-protective effects, in comparison, the alcohol extract was

slightly better than the water extract.

Key words: Acanthopanax trifoliatus; alcohol extract; water extract; alcoholic liver injury; rat; anti-alcohol and liver-

protecting
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Merr.) XFRPTHICEEBA L Alisk) © =z (AR . g |
THE) L S ROINCETE . HAS) | RS, S FOmE
TINE EESEREAR, 24 ARG REM SN . 858
FES A TIREERT . PO FET AR IX, RSk PY
SV FTINYE . EDEE . H ARSEHABAFAEN . EhSEANAE
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NTFE, 2015 4F, “ RSP A5 BB A8 i 2
bridie HoMHLE RIS, B HESEAT i A e
JH, AR H R A B EAH GG -

AT ST EE ST, PP B BRSPS R R B2 T
KIS, BT SR mE e . KSR g b i
FEFT, PABIFFASPY . s ks A QA i iny . ST
EALRE S FVRZ T LH L A6 153 A B2, SR8 Stk
ERIAPE P IR, LA Rt — 25 R g S i g
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BESE FRAR
1 MR5RE%

1.1 MRS

BhRzEnt 2020 45 7 ASRTTMNTTHEIRIX o
FFUARE DX AR T 0, AR FH ) AR RSP s as) Jik
HOBRAE, SRR R S6o4T A sk dbater Iy
A FRZNF]; SPF et SD KE ) AR BE2EsL e
O, R 8 R . 1A EE 200+£20 g 2547, VF AT IESR 5
SCXK( #)2018-0002; 75 AK¥§  Solarbio 22 Al ; /=
T BEE TR SO A AR ES, s
FEIRHE A RO B M TR RV AR
BB &R R H], L5 20191205; 457 T8 5% 2 i
(ALT) . BHEE B (AST) . S (ADH) | 2,
U (ALDH) | G S b AL (T-SOD) | %

IR FE RIS BEH AR (GSH) . PN I (MDA #3551
& FREAEY T AR
JI-2 HEUENL N 4t R AR A FRAAN 75

723 AT WLARGOGREETE B ERANEE —) s HWS-
24 KR Mg — AR ER A FR S F]; DLSB-
SLAO fRIEEHBAGHR R P THEUAS A R TT
R4S W) RV3 IEFEZE KA RO HAER RS A
FRAF]; DHG-9123A W HVERSOXUTR4E  HIEAS
HAYZSA PR T HI650R SR E R E.OHL
RS AL BR S 7] BPC-250F 1HIRIEFR4H

g —TE R 22 AR A BR 2 F] 5 Tecan Infinite 200
PRO £ YIBEEFRIL  Hi 1 Tecan 2\ #]; JB-P5 filifl
BL.IB-L5 it IR ASH FAH R F; RM2016
RERIRHL IR RIS BRAF]; KD-P 2083t
Pl # A SRR A B2 F]; Donatello
KA. Giotto el  ZSF| DIAPATH 43F]; GFL-
230 ¥54H ORI TTSEBEIR AR A BRA A5 ckx53
Wi HA OLUMPUS A4H],
1.2 LWHE
1.2.1 = EB il
1.2.1.1 FEEREPHIAS  FREUZE 60 °C Ha #AVIH 1R 57 K
TR 10 h, ZHLUBPENLB I S 3 100 H i a0 8 25525
K 30 g, B FREURESM T, A 270 mL 80% Z.H%,
80 °C /Kl HEHL 2 h, sy sk, A HEHL 1 1K,
BT U, VSRR, Fr e A v T H AR TR S XU
P AT, AR SRR TR Y . SR S)E
RPN, LIS T VEARE S, AR5 S B4y b R i Ay
470.91 mg/100 g; KA@M, DI & F IR bniE
ff, ARG SRR ) b S 2k 9.253 g/100 g5 LASF
BUIRMR b i, DS S By S e 1 (LA
Z AT Re TH & 2 910 mg/100 g.
1.2.1.2 K¥EPiil4s  FREE TS 100 Hif
P EHSEZENT AT 30 g, B FRRLSR S, ITA 270 mL
ZEIBIK, 80 °C /KA MIFHEHL 2 h, i ks, HE
B 1R, B I U, VU4, e dm i T i A E TR
KA RRFE vh 3R T, A58 SRR TR Y . SR
W3- Bl 125, PAIC/K AR A AR TE S, IS8 oK 32
YR ZBE R 105.2 mg/g.
1.2.2  JBRIEDRS T 52 | R IS RN RIS i 1) f ) 58 B
56 HK R, SConind MR o7 1 8, BEPLST B 8 4H,
BEZH 7 Ho 8 ANZH Ay R TG A B2 | BH X iR
2H (g E4:4%) (0.27 g/kg), %R HEHE T =41
(0.4 g/kg) . HFHIFELH(0.8 g/kg) FIEFIELH (1.6 g/kg),
KR (0.4 g/kg) . H57E(0.8 g/kg) i
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FIEH (1.6 g/kg) . TE B Xof B 20 3 B SRR FRZE IR K A1, HoAx 4540 3hi s
P KRB EAEEIK 12 h, M 4R | Eiside 7 13 mL/kg F S E 56° HIE™, T4 8 d AMFEK

BU2H 43 313 0.1 mL/10 g #E 5 45 T 259 Fi A [F) ik
JEERSEPREY), WA $22 18 0.1 mL/10 g BEH 45
TZEWE/K . 30 min J&, WIASHIRIZE | FHMXT RELZH | %55
T THFE 13 mL/kg AREH 56° FIERES . 105R4h
WY g2 EstTa), LA I BRBH IE 2 51 < i Ta] (AR B
JEFREA L, BT, IR BRI AR R IRAS>30 s,
i BA R SR A4 T E S S O, BV ) R0 B9 16 S Sk 2
Bef1a) (i —Bersta], K BLRBAE B0 B ), 11O TE i i 52
A 1] (78 I B2 55 ¥ S B [a] — AP sk 1a] ) | B AR st 1] (6
TE SR S Bt 1] — 0 1 S S R B Ta] ) | RS s ] (7
TE RS s (] — 25T B ] )3
1.2.3 REUMH H S EEHREEFT ALT. AST 765
R HIE 56 NI, 43 K gh sz iR < 1.2.27 T,
&HJH S AXTREZH, W B T AR, 4353107E 0.5,
V204 h X OR ERBEATHR MEER M, A: MAEE 500 ulL
F 10 mL Z.0%8 0, A 500 uL 20% — 4 MRERE
4, 6000 r/min B5.[> 5 min, BX 1S U, SRR E &
R AR ALY R IR P R R . 4 h HR
ﬂl:lﬂlﬂl 3000 r/min 4 °C B.0» 5 min, B IEW, $&208
Al G Ui FMRE ALT Fil AST 76,
1.2.4 KREUFHLUPSITHERME  53H 56 HK
B, 202 B 453218 R “1.2.27 TR, B R 4525 1 IR, &
L2 7 d, NERZHEE 1 d i, BIREAZ)5 30 min, BR

B, BCHS I, A8 TP 2H 2057 2K, 5000 r/min #5600, B
IE R, Fe FREGR & Ui W] 50 ADH. ALDH F11 SOD
WM GSH. MDA &, £ R BUTFAHZ U 1 4y
FEAS A HE #6210
1.3 #IEAIE

K SPSS 26.0 i, sCueE 45 Rk
(Rx8)HR/R, [Al—FRHRLH 1A Eb R FH SR 28 7 2257
T, P<0.05 hZERBGITEE X,
2 GBRE5SH
2.1 EEREWIR KBRS
Al

AR 1 7] DL, SRS RILE He gz, 57K SR
2 XGRS T A7 B ) J6 . 35 284k (P>0.05) 1, FEPHEXT
REZH | 855l A5 9 B 2 A Sk B b L v
ZH AT h i 2 A TN i 52 B[], -4 Je R RIS . PRy
A E] (P<0.05, P<0.01) . {EEERRY 5o S5l
FK R T . & a2 X IS BIPDARS i 52 . FEEAIR
TP B [E] I RE MR ANATAE BEROR Fr, HLS S gy By e
?Eﬁ’ﬁﬁﬁﬁt?%ﬁﬂakﬁ%ﬁx%, HIF N AT §E 5 88 R
TEA SR, B2l SRS T T RR
A K
2.2 HFEEEWIRT KRR ZESE85M

e 2 pion, SRR L, BHPEXT BELE | #i38

REERR FNBEE A (8] A

T BB A BRI RS TR 527 | B AR R RV Fsf (B A 52 (R =5, n=7)

Table 1 Effects of Acanthopanax trifoliatus extract on the drunkenness, sleep and sobering times of SD rats (x +s, n=7)
21 5] F & (g/kg) KT 32 B 1] (min) B A ] (min) PP Fof ] (min )

PRI - 19.13+1.74 168.87+4.74 188.00+5.89

FEH A XoF R 2 0.27 32.59+2.29% 122.70+7.97" 155.29+6.78"

piEd ity Sl 0.4 20.86+1.64" 147.46+5.40" 168.29+6.32™
fiE ity kbl 0.8 29.03+2.12% 131.03:8.34" 159.29+6.99™
fiEd ity Pl 1.6 28.50+2.01% 132.36+5.11" 160.86+5.37"
SRR 2] 0.4 20.06+1.77 151.94+5.32" 172.00+5.63™
KPR 0.8 28.63+2.08" 130.94:+4.61" 159.57+5.00™
KIS 1.6 20.53+1.63" 143.47+3.97" 164.00+3.06™

T SRR, "R %R B, P<0.05, "FR2E R B, P<0.01; 2.

=2

SRR B LB

TSI (x5, n=7)

Table 2  Effects of Acanthopanax trifoliatus extract on the ethanol content in rat blood (x +s, n=7)

) CEE(g/L)
0.5h 1h 2h 4h

RS RIZ 4.58+0.08 4.55+0.12 4.52+0.07 4.39+0.21

PR R R 20 3.05+0.03" 2.94+0.08" 2.79+0.09 2.57+0.06"
SRR M R 2 3.70+0.12% 3.63+0.15% 3.68+0.08" 3.59+0.07%
B RER Y bR 3.40+0.06™ 3.36+0.07" 3.40+0.10™ 3.27+0.07"
WY R 3.07+0.08% 2.97+0.11%* 2.91+0.10* 2.82+0.06™
K SRR 2 3.87+0.07% 4.05+0.21% 3.8240.21% 3.75+0.07%
BRI Y bR R 3.45+0.06" 3.4140.11% 3.36+0.06" 3.3040.13%
KSR ¥ 2 3.17+0.13% 3.14+0.13% 3.03+0.10% 2.96+0.08%
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R, . Sl A NS KRR, . =
EZHATE 0.5, 1. 2. 4 h BBy m] A i 25 BRI BRI =
CIETTEAEE (P<0.01) o Wi HR B 4570 S gH Y4 hE
AT BRI B 5 da, HAILH S5 R BUHFIE A i
ERGACIH Y ALD #1 ALDH B35 4 T e A 6 (4%
L 2.4),

2.3 SRS KRILE ALT F1 AST 5E 8920

F#E 3 I, 5725 I Hegse, ARORUZH KRR ALT
il AST ¥ J1k 8 25 FH155 (P<0.01) 5 2R AS S 56GR
FPE 7 B A RS T A R vy sy, B 21
THE B AR O 3 K BT 4l e Zopr AR it i 35 0, A8
HUZH b, /KRR 4H R BRUM s AST ¥& 16 i
FAR(P>0.05), KP4 R L I ) R ARG
(P<0.05), FHMHXT FE2H A T AR B gl P 5 TE 71
Bt 2RI (P<0.01) .

TEIE R AR T, EH ALT. AST BYNG P4
AN, (H YR IHE S8 LU AT AR a5 M i IR, ALT .
AST 4 AL B A ML, S8l & 5T,
B B BRI PR _LRE LTS A ALT. AST 7KSFAE
SR FIW IR R BE 0 “ 38R 7728, 3R 3 g5 Rk
AH, S B e E— e AR LA o AR BR UM v
B ALT., AST 7% /1, Ui/ bTERS X AT 4 iyt 43, A2
BT VR, 880 st O T oK 524,
R A AT BESE A SR Ee ) S T By
AR T T RELH TR O

24 EHFREBINKRATHELBERENKHE ADH 0
ALDH &4 RS20

2% 4 "] UL, 575 4 b, BRI ZH R U4 2T
ADH. ALDH 7E M i 2 FEIN(P<0.01) 5 SA5HIZH Lk,
B, PHAXT RELH | A5 8042 By T T4 5 m] A i 542
e P ETEPE(P<0.01)

NIEN B LT 90% S AE AT PY 43 it
i, SESTERFIEPN AT LAWE ADH . CAT 25 R S84
bk 2B, SR TELebi iR him it ALDH 4 2 i1k
NN, ZIRLL 2T CoA FEA =IRIRIEFM IS, 40
A AR AR AR PO R e, R TR RS A B ADH
Il ALDH JE PPN 259l DIse B2 )i, LI
ZHE LG, TS IR K SR FA 8 2 R e PR R
BRI P ks Qi i ADH . ALDH 175 4=, {2 #E77
HE AR
2.5 EFREBUIN KEATLELR GSH. MDA 2 €
SOD &I

22 5 R, 5255 1A R, BEIZHRRTLHZY GSH
T EL . SOD Wik ) W EFEIR(P<0.01), 1l MDA &%
HA R 2 T (P<0.01), FREHVERE 5 S aui =4 T
— R . SRR g, PHPEXT BEL | 455
SFEEREUY) T P AT4H S GSH &4 il B 25 1 n
(P<0.01), MDA & Huil w2k (P<0.01)

TEH HEPA74E SOD . GSH AEASIH R 1 B35
FUPTEACAIVE, TWoRs A R A S fae s

3 WSRO K BTG T ALT Fl AST 3 77 (950 (x £5, n=7)
Table 3  Effects of Acanthopanax trifoliatus extract on the activities of ALT and AST in rat serum (X +s, n=7)

2151 e (gkg ") ALT(U/L) AST(U/L)
FHHA - 12.99+2.84 95.84+4.76

TR ALZH - 103.58+7.78™ 160.27+7.73™

[HE X B2 0.27 13.57+2.32"# 94.24+5.17"*
B SR B A5 A 0.4 50.02+2.85"# 99.38+8.14*
Em Y R R 0.8 40.85+3.05" 79.53+4.40"
[EEd ALy et 1.6 24.50+2.83" 71.80+2.36"#
K AR AL 0.4 84.25+2.66"% 154.0043.19™
(B &ty Libi et 0.8 44.90+3.26"" 134.62+7.73"
S K B e R AL 1.6 17.2144.47"# 84.97+5.07" %

WSS AR, SRR E R B, P<0.05, "ERE W RE, P<0.01;, 5B S, #3R 255 3, P<0.05, "FIR2ZE 5 3, P<0.01; 24~3K5HH,

T4 BRI R BUFZ] ADH, ALDH {& P52 (< +5, n=7)
Table 4 Effects of Acanthopanax trifoliatus extract on the activity of ADH, ALDH in rat liver tissue (X +s, n=7)

205 g (gkg™) ADH(U/mg prot) ALDH(U/mg prot)
ZHA - 6.54+0.11 20.05+0.41

RG] - 4.98+0.08" 15.0740.48"

FF X B2 0.27 10.00£0.44 " 29.05+0.45"*
EiiEdiet byl wlbaed] 0.4 6.53+0.10* 21.17+0.69"
AR PR R 0.8 6.94+0.14"" 21.40+0.46""
AR ) e R 1.6 7.05£0.19"% 21.97+0.38"
KL A 0.4 6.63+0.12% 21.5240.52"
KR R A 0.8 7.13£0.317% 22.8140.437

K 1.6

7.85+0.157" 25.79+0.39"%
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x5 EESEIRERTR T4 GSH, MDA &1 SOD {8 (x +5, n=7)
Table 5 Effect of Acanthopanax trifoliatus extract on the contents of GSH,
MDA and the activity of SOD in rats liver tissue (X +s, n=7)
2151 Flm(gkg ™) GSH(pmol/g prot) MDA (umol/g prot) SOD(U/mg prot)
25 4l - 13.24+0.29 3.96+0.04 312.1644.37

PRI - 8.77+0.42" 5.69+0.04"™ 281.33+4.20™
el oy ckcl 0.27 21.08+0.54" 3.73+0.02°% 357.66+11.85"
SRBHR Y IRA =2H 0.4 13.52+0.40 4.37£0.05™" 330.17+3.38""
[iE ity il heil 0.8 15.35+0.53" 4.07£0.04" 336.07+£2.53""
Ay R 1.6 14.77£0.20™ 3.95+0.03" 323.79+3.00"
SRS P IR 2 0.4 13.95+0.45™" 4.23+0.04”" 320.37+2.137
iKY R 0.8 15.22+0.227 4.27+0.03"* 316.25+2.79"%

KA Y R 1.6 15.13+0.23™ 4.18+0.05"* 311.15+1.69*

AF4mite, MEAFERE M SOD ., GSH, [Alit&s =4 g i
E ey, Hodh MDA AR e e, Aok s o A ik
MIr=4 MDAPOL, L) 255601, WS mde o) Aok $
Yy RESG R O BRI LA AL RE Jo, M
SR EH .
2.6 SHSHREIFT KR AT RIRE LR F T AIR
tH HE G g5 SR n] LA ), 25 ot BRZH R BT 4
MOTERSIEH, A% L5F 1 0T, FFMaHES 3L 57, FnpsR
TEIT, A/ INHSE TS 2E (] 1A ; TEPRS AR IR 2H R B4
R/ E S EREAS, MuSRsRAAL, ANk 45, F4na
KRIRZE (] 1B) 5 BHAH: X BEZH K B4 it 2= HES ) 4%
5%, FFSEIE S, R W AFAUEIRFEX (F] 1C); Fhemeds
PG, . a2 O BRI AN i T A i 2R HED i 3
5%, AU ARIFAE R B 35542 (8] 1D, E. F); #izkok
WL, H . E IR I BT A2 HES 4 255, T

SEIEH, FFAMARISERR R (& 1G.H. D, LA
R, Vg A SRR YRR e —
SR P YRR X AR 3 153, L it 2 A v )
EEEEEEERY) . A KR SRS PRI A5 i 22
fiEAE A
3 g

WS 45 SR, St Y K S 2 nT i 2
f 1158 S Nl S Wil T o T S 1 O L el s R
(P<0.05), X 2K I BRIPEAG T 32 1 8] 7 T, Bsdd i
R 7K D)5 =B FK S 5 T B B
I 2L BT e B, i v R BUIF 2R 2 2 e Rt
fiff ADH F1 ALDHPW T PIFFREUIA 6 W25 1
PSS SRR BUMLTE ALT Al AST & 1MET S (P<0.05),
XTREAR AST 1EMEIT &, BRI sCRAE Tk 325 7
FhEBC AT U AEZHZY GSH & 715, MDA

BT SR B0t S M P SO BT 25222 AR 20 (HE, 400%)

Fig.1 Effects of Acanthopanax trifoliatus extract on the pathological changes of liver in rats with acute alcoholism (HE, 400x)

TE: A3 14 BAAS AL ZH ; C. B XS BRZH s DA S B IR 5 B SR M vp ) e 2 s A SRS 55 70 e 205 G Sk A A1)

20 HA SRS iR B LA Sk St ) R
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T PR, SOD Tl ML 3, PRI 7T 7E— e 2
B USRS S R AR AR PR . BN, 8
SEBESE A T E O TR 324, i S 1 g )
PIBFTE A AR, AR A SRR, X
VA 5l B 4 Zhae it a2 e i T 5 A 280k
W pilly sy 1L TR 2 NS R SN S S & S o
Fh E RN, 5SmSR 0O MR PP A E O TR B2 4,
A RESE SRR Y S A R S R R N S
SRR DR ST, iX e S AR RIE T, TS K2
W S EERORS AR 22  I ER FITa

25 bR, BB IO A S 2 e R
Y | HESEALARST AL RE T R8T 2H 2R 248 4t 405 45
J7 T, TS BN AF r T E ] . AT i85
TR -G BT R A e T RS . S5, TTXT
BB | KPR BE— 2R, X A I A
LR HEATIRANTSY, W AT RN BE ST, T R #5E
RS I EIRE R A o

SE K
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