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ABSTRACT: Objective To study the anti-alcoholic effect and hepatoprotective function of the compound solid
beverage of Ampelopsis grossedentata and Puerariae fos on acute alcoholism mice. Methods After gavaged of the
corresponding test substances in each experimental group, an acute intoxication model was established in mice,
recorded the behavioral changes in the anti-intoxication test of mice, measured serum ethanol concentration, serum
alanine aminotransferase (ALT), aspartate aminotransferase (AST) and triglyceride (TG) levels, and determined the
body quality and liver index, liver alcohol metabolism enzyme activity, antioxidant index levels, tumor necrosis
factor-a (TNF-a) and anti-inflammatory factor interleukin-6 (IL-6) levels, and the pathological changes of the liver
were observed by microscopy. Results Compared with the model group, both the low and high dose groups of the
compound solid beverage of Ampelopsis grossedentata and Puerariae fos could significantly prolong the alcohol
tolerance time (P<0.05, P<0.01), shorten the sleep time (P<0.01) and sober up time (P<0.05, P<0.01); both low-dose
and high-dose groups could significantly reduce the blood ethanol concentration, ALT, AST and TG levels of mice
(P<0.01); the high-dose group significantly increased the body weight of mice (P<0.05) and relieved the liver index
of mice (P<0.01); the high-dose group could significantly increase alcohol dehydrogenase (ADH), acetaldehyde
dehydrogenase (ALDH), superoxide dismutase (SOD), catalase (CAT) activity, glutathione peroxidase (GSH-Px) and
glutathione (GSH) content (P<0.01), reduced liver malondialdehyde (MDA) content (P<0.01). The low and high-dose
group could significantly improve the pathological conditions of liver tissue, inhibite the levels of TNF-a and IL-6 in
the liver (P<0.01). Conclusion The compound solid beverage of Ampelopsis grossedentata and Puerariae fos has
better anti-alcoholic and hepatoprotective effects on acute alcoholism mice, which may be related to accelerate
ethanol metabolism, enhance the mice’s antioxidant capacity, and inhibite the transduction of inflammatory signals.
KEY WORDS: dihydromyricetin from Ampelopsis grossedentata; isoflavonoids from Puerariae fos; acute

alcoholism; anti-alcoholic effect; hepatoprotective function
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ST (B EHR) , HEEIRRMS AR EIEEY,
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FW I vh 2 2 — 150 B2 1) R T R TR M B Ry — Ut
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1.1 #HE5F

B A R OR (S0 % B ) o A SRR
DMY (B2 /KEEEL, 407 96%, L A Hl); &AL
OKARY), 46 10%, PHZECMAYIRHA R D), 56941
Bk AU 2L B R G BRA WD), i a8 (RYITT
T E AR R A R A ).
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of cancer research, ICRY/) (RGBT SRS SN A
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FRAF], AT 18~22 g, PP iES 5 SCXK(H)2019-0004)

SR, MALRFEA T HRA R, &
W ¥ 4 B (alanine aminotransferase, ALT) if #] &
(N0.20211211) . 4¥ BL %% 4 Jif (aspartate aminotransferase,
AST)IAFI £ (No.20211210) . ADH {3 £ (No0.20211210)
Z T It & i (acetaldehyde dehydrogenase, ALDH)iR 7 £
(No0.20211210) . H i = Bg (triglyceride, TG) ik fl &
(No.20211211) . & 4 fk & W (catalase, CAT) i 7] &
(No.20211211) . # % 1k ¥ & 1k i (superoxide dismutase,
SOD)IR I £ (No0.20211208) , # J5 5 25 bt H Jik (glutathione,
GSH) I £ (N0.20211211) . & B T Bk 3ot S AL Wy g 0% )
(glutathione peroxidase, GSH-Px)i{7f £ (No.20211208), N
¥ (malondialdehyde, MDA )® 5| £ (No.20211211)(Fd 5L 2
WA Y TR S ), MR RFE A F - (tumor necrosis
factor-a, TNF-a) #ll i & (N0.20211206) . 14 44 g /i % -6
(interleukin-6, IL-6)Mi & (No.20211209)(VL# e S2l A
FRZN]); I AR - 41 (Hematoxylin-Eosin, HE)Y {4 (3%
HeIR AR A BRA Ao
12 UBEE5EF

BSA124S BIHL 74 IOV REE 0.1 mg, FEZFIHTRH
EAUER AL O A FRA F ], JC-FW-100 BUBBEHLGE 5 R IR
PREEAE BRATD); YG-2L BUREHAHEFEHLOR MRS LI
WA PR D), DGF-4BS R PVIE IR 55 X140 (B
JRAL BRI A R H]); TGL-16E A4 3 7 3 B v 5 O AL
(B EMET R ARAF), HWS-24 BIKIFH |
LRH-150 #5775 4 (b il — R4 AU BRZA F]); QB-9001
Ui 5 i (1 T AR DUJR A 3 A5 BRZA 71); Multiskan
#H Mk3Thermo % 2 Tf R Bl An A (35 B 28 3R €A FD);
EG-1160 BUGSSAIIHAL . HI-1210 B A HL, RM-2235 A4
W) R HL(EE E Leica 23 7]); Donatello B i /KAl . Giotto 4
@HLOERH] DIAPATH 22 #)); BX51 ZU R34 . DP71 #44A
8 245 (H A Olympus A7),
L3 WA
1.3.1 BE A4 BRpAe H &

Seea [, peARE T BESREUY DMY B
T 38.50%, EACTEIMIR NG 10.00%, F75F R Vs &
16.00%, HEER “H7INE 4.00%, £ ZEHH 31.5%, %
H2 g%, RIS IR I —E R . Bk
SETAR Y . AP . ORI TR A IR it
0.180 mm (80 H)¥fi ¥, MiPEHLIEAI5], 60°CTF T4 12 h,
ZK5/INT 5%, 80°CF A 5~8 min, [ 50433 £ 11 RIS
AR TRORY
132 o RAHEAT T R

I ICR /B 40 H, KT 18~22 g, FHMLAK 5 4,
18 Ko i TiE N HERSE 18, 2REAEK 12 h s, £41

A3 M 56041 S ARk 45 0.10 mL/10 g (A),0.12 mL/10 g
(B). 0.14 mL/10 g (C). 0.16 mL/10 g (D)#1 0.18 mL/10 g (E)
P EL B A THE B, 10 SRS BB 56 S ARG R AR R AR, A/
SRR T 5 i i T A T 3 B I, %) VG 7] A ol VR v
Pl LA/ BURHIE SO e, PR DB S R HE s o

1.3.3 R 4 BRI 69 1878 20 R8 AT H F 48470

32 HICR /MR, REE 18~22 g, BEMLAN o il kA5 7
A1, PR X IR A (g ) A R 5 5245 [ AR ORI |
A, A 8 H, AW X A G
Sh)(0.27 gike), BEEE A RBIRPRHER R 41(0.30 g/kg)
S FIEA(1.20 g/kg). PATEMPEMRESE 1R, S4/NR
AREORERIK 12 h, VAR 0.1 mL/10 g HEH 44 T2
TRK, W F A | R 2 A RO 43 5 # 0.1 mL/10 g
HEE AT AURIRIASE, 30 min J5, WOASHIRIL] | BHERT
HRZH | [ ARTIORM R 1.3.2 0 MR R ] 56040t
THRSKHES L 10T | A 2hE] R BN B BIE S S i g et
V1) 760 0 52 e AR S V), 1P A 52 s 1) (o I 2 23 9 2
I [] 25V B 1T ) | A AU ] R L 5 S5 40K 52 Bk 1] — 380 1 i 5
T CHF IR | PP s ) (FRH I S 50K A o i) — 5 Y i ) 1
134 S RbFTERERE. TGRE. ALT = AST &
M 8 )

40 HUICR /MR, ZrdH e 552 fm) 1.3.3 T, Ahinzs
HH, S Bl RITe, 40304 0.5, 1.0, 2.0, 4.0 h
Xf/NER AT AR MERRML, A543 MAEERL 500 pL F 10 mL #0048
H, JIA 500 L 20% — 58 R ER [, 240000xg #5.0> 5 min,
B F T, SR PR T B A% T A S A T A N i v v 2 ) S
R EENS 4 b BREEIRM, 120000xg 4°CE5.0> 5 min, B i
W, ZMRH U BIE TG #BE . ALT F1 AST i& 1.
1.3.5 b BARR AT ISR S0, ATLE 4R F &I 45 47 49 )
. Audy R LA

FEL 40 HICR /MR, srdl K252 W 1.3.4 T,
K25 1R, BIREZE)T 30 min, FRIEH N BE4IHE H S 4
TRZERAKSL, HAKH/NRIYHE 1.3.2 T7E 1R AR
/MR, %L 7 d, LREASHESA/NREEE 4 b,
AR, T 8 d &S/, PEEIGH FIE, Sz RD AT
AR HR R K VR B AR TS PR, 4= (DI R
WEFR 5.

s 0, /DN BT
H?HL’ETE?&/Arm

BBCUL AL, A 9 FEARTRAAEIER K, VK 5
3%, 120000xg 4°CESL> 5 min, FAFAHL FiFR . 2 HIRH]
S UL AR E /N U BE 414U ADH, ALDH, CAT, SOD,
GSH-Px i /], MDA, GSH &l & TNF-a. 1L-6 7K,
F FUNRUHFH S 1 O35 15 HE £l

1.4 EEALE

K SPSS 26.0 Sritdft, sLgesidast Sk F51E
AR E 22 RO, gl TAl 22 SR BRI K O 200, 4

x 100% 1)
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P<0.05 NZESFEE, 24 P<0.01 B, ZFHNEE.

2 HREHR

2.1 PMRAEBMEEERAES

16 1 AT, 5 T 590 e 1 O, /N BB 6 - T
[ AE TR A i T, MR R 0.14 mL/10 g B, i
THERILF] 100%, HEFIET-ZN 0, TEERE0.14 mL/10 g
T HEE G )

FR1 SUMEEEER SR 0=8)
Table 1 Acute drunk model test results (n=8)

ap WA pm mamss sk
/(mL/10 g)
A 0.10 8 75.0 0
B 0.12 8 87.5 0
C 0.14 8 100.0 0
D 0.16 8 100.0 12.5
E 0.18 8 100.0 25.0

22 BREEASRMRRNEEE/NRITAFERNS

AR 2 TR, 55O A AU ZH [ ORG  SZ B IR R
(11.60+3.67) min, HEARHETE]27(188.93£6.54) min, PTG}
(8] 47(200.53+9.77) min) A b, BHPEXSRR4L . FEESE A ik
PORMIG . 00 it 28 /0N B TG it 52 BRI Y BB B, 4351
(21.59+3.46). (21.11%£8.52), (36.92+5.16) min, ;A BT
HRZH | e 55 52 5 TR DORMIG ) et 24 43 ) 5 TP RS S R 20 A L,
PO B A Y (P<0.05), 1 i 70 A AL 850UR 25 R e
(P<0.01), SHEEARIXS BZAUAR EL, FHMEXTBRAE . BB & A 1w
MRARORHIG © R 7 o /0SB TR AR B DR 46 R, 4 R
(154.1846.60) . (163.42+7.17). (139.49+12.52) min, 3 ~57&
2H 1) N o ) 25 S5 404 B8 28 (P<0.01); 3 /N3 4/ U
BHE e, HahMHEXNRA, sfadadxR

*2 BBEAEERANEEENRITAHFIERFNE(1=8)
Table 2 Effects of the complex solid beverage of Ampelopsis
grossedentata and Puerariae fos on behavioral indicators of
drunk mice (#=8)

i TR it 32 I M sk ] PR T ) i)
- s} ] /min /min /min
WORERTIA]  11.6043.67 188.93+6.54 200.53+9.77
FAEEXTARAL  21.59+3.46%  154.18+6.60"  175.76+9.42%
T B 2 A T A
*’x;HEE;JEéH 21.11+8.52%  163.42+7.17%  184.53+8.91"
AN B Z
o B A T A
ngﬁgjgéﬂ 36.9245.16"  139.49+12.52%  176.41+7.39%
WA 1Ay I HE 2

e SRR LR, #8285 L, P<0.05; #4378 25 S R 3,
P<0.01, T,

Yo B35 (P<0.01), R L2 22 57 8 35 (P<0.05), L E2%
T, PHEEXT IR . &S A BUATORMIT ., SRyl
0 P /N BRI A TR T80, AT B0 P A S B AR,
5 02 Ay A ORISR AEAE— o PR - E R
2.3 FBREEASEMAHAEEE/RME ZERER
=oAL

— Y AR ATER 235 IV 2 TS R VR T 1
FIFEI gk 3 B, S5 AR, RGN R
M 8 & B B TS (P<0.01), 3 THEWE)S 0.5 h k3
e, A 1.12 uL/100 mL, ZJ5REE BT AR, e &
G2 MR, 3 2.0 h B RA R ACE, BTN RS
H R S T, SRR H R, PHEEXT IR R A
A FERYORME . B 41AE 0.5, 1.0, 2.0, 4.0 h T AT H)
SRR/ BRIV P £ T o e vk B (P<0.01), HL i 71 & 41
JINERAE 4 /s [0] BE R IV 2 T I e v 3 AR 7 e 2 /N LR
R R B TR, R I 5 42 W AR R X e /N B £ 2o
TR I R A — R PFRE - UN E R

*3 BRBEESEMARR/RMGZERSRENTMN
(pL/100 mL, n=8)
Table 3 Effects of the complex solid beverage of Ampelopsis
grossedentata and Puerariae fos on the ethanol content in
mice blood (nL/100 mL, n=8)

B
205
0.5h 1.0h 2.0h 40h
=4 0.02+£0.01 0.01£0.01 0.01+0.01  0.01+0.01
WRERERIA]  1.1240.027 0.71£0.01" 0.31£0.05™ 0.09+0.01"
FHPEXT AL 0.65+0.04" 0.4420.01% 0.23+0.02% 0.08+0.01*
o B A A5 A

e 0.8420.03" 0.64+0.03" 0.21£0.04" 0.06+0.01*
RMIE ) B 21
i 5 2 A A

RN 0.6420.01"* 0.43+0.02* 0.17£0.04" 0.04+0.01*
G N i

W SEAARE, *RREFEE, P<0.05, **FREFWTEE,
P<0.01, R,

24 BREESEMIRRIXERE/ NRAREFMTAER
FF A 35 # A =20

I BT S BUN B SO Sh BE R, 5 1 i
BUB TR R IR TR AR 5, Fom 1 I
FEAEA VR B0 7 (4 E B, 38 2o 3 A8 BT DK B
JE R AR, 2 I R Ay e e 4 i ik At e P
BUREAE | TR . KPR, ARSI, SR A
JIE s A AT Ll i B RO R S5 kN R IR &
BA R AL, RS B — e BB b AT DS e e
Y

N 4 TTLUFEH, 525 HHME, BRI /N R R E
W ik DR (P<0.01) . JHFIEHE £5 i 25 7 i (P<0.05), W1/
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R M TEORS TP A 1 A A T SRS AL A L, BH M X IR
4 BEEE A B RYORMER R XN BUAR R B 22 R R
B3, FFUEHS BRI (P<0.05); HE% 54 AR 2
Fil 41 /N BB BB BT 25 (P<0.05) . FFIFFS 5 BE T
F(P<0.01). S5 RF S S A MR —E R -6k
ok A AT 3 ) A B R T B R 45, LA AR — 22 3

®4 BREESERRI R K RE RSB E R 0E(n=8)
Table 4 Effects of the complex solid beverage of Ampelopsis
grossedentata and Puerariae fos on the weight and liver
indexs in mice (n=8)

415 i ht/g FFEFE U %
2 H4l 30.80+0.24 6.04+0.18
TR 26.95+1.59™ 6.44+0.32"
FH A ) B 2 28.17+1.04 5.97+0.25"
BB £ B AR GRR 28.63+1.47 5.96+0.20"
G A
i 5 5 AR ORE . "
o 29.57+2.07 5.66+0.34

25 BB ESE MU X EEE /R ERE X G B
ADH 1 ALDH ;&4 8952M

ADH F ALDH 2P G0 s, Hog 1 As b
S ILTE T LB R, HILH H ADH Al ALDH {5 J1 4
HRIERORE, ik 5 AT, S5 g e, g
NEUIFH4 A ADH, ALDH %A% B 5P (P<0.01); 5
MR oA, BHPEXT IR ADH 3% 1 .3 TH & (P<0.05) |
ALDH { JjH .2 TH& (P<0.01), 855524 A ORI 1)
HAXE/INEE ADH, ALDH iEPES A B35, T 56 42 45
AR e 7] et ] 50 R S 25 v TG /) B O v Y
it ADH, ALDH HJiEHE(P<0.01), 455RR0 & Fit s 5
A AR BE T 1 355 ADH ALDH 35 25 Jin s o 4 35,
REAR MMV 2 WA i, R BN AU I B RIOR, FLAFAE—
FE 7R 0 K B o

®5 BEEAEMRRNERAFELS ADH. ALDH SEHH
BN (n=8)
Table 5 Effects of the complex solid beverage of Ampelopsis
grossedentata and Puerariae fos on the activity of ADH,
ALDH in mice liver tissue (n=8)

21 51 ADH/(U/mg prot) ALDH/(U/mg prot)
A 358.98+68.23 594.96+46.88
TR RL 208.77+43.48™ 329.64+73.10™
BH: %o BR 441 288.70+12.60% 520.59+16.57*
BeRSLE ALY 212.22+51.41 345.72+45.95
IG5 21 ’ ' ’ ’
i 5 52 A AR OB
o 371.38+22.55% 592.95+28.90"
e A

2.6 FHREEAEBEMKRAEE/DNRIFRGIESH
A

MiE ALT . AST £ TG K2 PP S e A i B2
HebR, SRS R EUFNEZ L, Bl MY ALT. AST M
TG K2 ETHREI, i3k 6 Al Has A Hhe, B
/NEUMLTE ALT . AST 36 J1H1 TG 7K F-AR 8 25 5 (P<0.01),
PR /N BRI S SO O B R T i), /N B
TR R 736 A 1 S RO A ok e iy i 1220, B Ay
A1EbEL, BHMEXTHRAL . R 5 A R TORMIT . SR a4l
BUME g ALT. AST {& /M TG /KPP AR
(P<0.01), X 2t Fem /N BRUTF B 308 52 AFAE — 2 13 -2

%6 BHBESAEMARRNRMESR ALT. AST # TG 7K FH
20 (n=8)
Table 6 Effects of the complex solid beverage of Ampelopsis
grossedentata and Puerariae fos on serum ALT, AST and
TG levels in mices (n=8)

2H 5] ALT/(U/g) AST/(U/g)  TG/(mmol/L)
FHA 92.63+1.64 66.45+3.90 0.39+0.02
PSR 128.6142.95"  242.86+6.817  0.63+0.04"
PHPEXS BRAL  48.64.57£12.94"  69.61+6.53%  0.36+0.02*
T A A I A
91.50+14.79%  90.34+4.19"  0.51+0.01%
ORI 2= 41
T A2 A A
o 47.20+£15.04™ 7.39£2.31%  0.36+0.02"
R R R

2.7 BREEESREMARTOR AT RS AR R T

AR R A 1) T BT SR AN P 9 2R )5 . DNA
KA, WRZEINEY), I MDA-ZEEIM&Y, R,
L TEING 08 RE ML TS 140 2L ] (reactive oxygen species,
ROSWSZ, SAALRIBUKTH &, FEE T Ak, MDA ¥4
W, B EL A SOD, GSH-PX KiHibFE, HIFHHL
TR ZA A R P AP AR AR P4, I S SO LA AT
JE &A= A AR . R 7 ATLIRH, 25 4L,
ZH/NBUIFAE CAT . SOD. GSH-Px Filif 55 GSH % J1#44%
AL, MDA & il B T E (P<0.01), R ZEESUT
/N R IESC AL R TR AIG, SAfb B o . ST 2
AHLE, BHPEXT B | 5 52 A R AR ORHITR 41 /N CAT
GSH-Px I 1k B3 T+ (P<0.01), MDA & Al B 2% %
(P<0.01), {8 SOD it Ji# GSH 5 1 JC W & g g, i
A A EIARYCR R R 4l /NRUIFE CAT. SOD. GSH-Px
FIAJE R GSH 1 J1 % i 2 18 38 (P<0.01), MDA 7K P4k i 2
TRE(P<0.01), Z55E RIS 2 G B ORHE 3 52 M/ R
BT AL R ) Aty Hl oA 3 JHE U P S A B IR A, HLAR AR —
SE I 70 32800 R R
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R®7 BBEABEKKRR R CAT. SOD. GSH-Px 551171 GSH. MDA 7K 3 B £20 (n=8)
Table 7 Effects of the complex solid beverage of Ampelopsis grossedentata and Puerariae fos on CAT, SOD and GSH-Px activities,
and GSH and MDA levels in liver of rats (n=8)

215 CAT/(U/mg prot) ~ SOD/(U/mg prot) ~ GSH-PX i J1/(U/mg prot) iAJf% GSH/(U/mg prot) ~ MDA/(nmol/mg prot)
sk 52.60+3.31 240.12+26.38 2621.28+231.78 604.88+107.22 7.66x1.15
iy i 26.98+4.48" 202.38+5.55" 1617.09+278.13" 427.50+38.87"" 21.214£2.67"
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Table 8 Effects of the complex solid beverage of Ampelopsis
grossedentata and Puerariae fos on the secretion levels of cytokines
TNF-a (a) and IL-6 (b) in HepG2 cell model of alcoholic liver
injury (pg/mL, n=8)
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Fig.l Histological observations of liver tissues (HE, 400x)
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