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Abstract: Objective To investigate the anti-drinking effect and mechanism of Jingfang Granules (Jf|B/ #i#) by establishing a mouse
model of drunkenness. Methods Male and female half SPF grade Kunming mice were randomly divided into model group and
Jingfang Granules group. After ig saline in model group and ig Jingfang Granules in Jingfang Granules group for 30 min, mice were
ig liquor (17 mL/kg) to establish an acute intoxication model. The intoxication latency and sleep time of each group were evaluated by
the disappearance/recovery time of righting reflex, and intoxication rate was calculated. The stick-turning experiment was conducted
to observe the in-stick time of the mice after taking liquor for 10 min and to observe the damage to the gastric mucosa of the mice.
Based on an acute intoxication mouse model, the effect of Jingfang Granules on alcohol metabolism enzymes such as alcohol
dehydrogenase (ADH), catalase (CAT), cytochrome P450 second family E subtype polypeptide 1 (CYP2E1) and acetaldehyde
dehydrogenase (ALDH) in liver tissue of mice were evaluated; Effect of Jingfang Granules on the expression of proteins related to the
autophagy pathway were observed by Western blotting. Results Compared with model group, Jingfang Granules reduced the rate of
intoxication and prolonged the time of mice on the stick, and alleviated the gastric mucosal damage, which showed the effect of an

alcohol reliever; Jingfang Granules significantly increased ADH and CAT activity in liver tissues of model mice (P <0.05, 0.01, 0.001),
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reversed the increase in CYP2E1 expression caused by excessive alcohol consumption (P < 0.001), and increased the expression of

ADHI and ALDH2? in liver tissue of model mice (P < 0.05, 0.01), significantly up-regulated the expression ratio of microtubule-
associated proteinl light chain 311 (LC3II)/LC3I in liver tissue (P < 0.01) and reduced the expression of p62 protein (P < 0.05).

Conclusion Jingfang Granules could reduce the rate of intoxication in mice, and improve the manifestation of central inhibition and

gastric mucosal damage caused by excessive alcohol consumption, which presents an antidotal effect. Its mechanism may be related

to increasing the activity or expression of alcohol-metabolizing enzymes such as ADH, CAT and ALDH, which accelerate alcohol

metabolism and activate autophagy to alleviate the CYP2E1-induced damage.
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2.2 FIRHBUR TR 46 2 X B R /N R TE AR R B &2 B
RS R 20

SPF 2 B/ RUEMN MR SR 3 d J5, #&4AR0
BEOEBENL N 4 41, MERERE, iR 8 K,
4 AR AEIR (45105 304 60+ 90, 120 min)
PRI ZH 50 H . FRIBERURL 15 g/kg 2H 40 R ESRIB
WAL 10.5 g/kg 440 H.o FAH/PNREEEAREAK 12 0
Jo, SR H RS ig N2 (20 mL/kg),
AR ig SRR LK, 2524 30 min J5, BRXY

AN, HRSHADR ig 56° 42 Mk (17
mL/kg), XA ig SRR ALK, ig56° ZLE

ARk (17 mL/kg) 10 min J5 B AR BE N BEEIR S 1
NEBHE R b, WS /N ERAE RIS H], W5
B (828 2 min, 85 2 min K FE % 2 min +F, [H
EM BT BRI ig AEFRERZK 10 min J5 FIFERE RS
B8] o 4 ASKEERE AR /N BR 23 00 4510 f5 30+ 60
90, 120 min XLFEIFHIELE, S5FL BB IM@4a],
PL 2 mL 10%#E /R GAR[E 2 5 min 5, #FHE KEH
TE, WLEPRE 0 B BRI o X HEZH N B [FVEEX
FEWLES . K ' TiE, e i A
M A UL S 31 15 I B B AR D g Gt
bR, W 1.
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Table 1l Gastric mucosa visualization scoring standard

GRE Bt /A B0y
R IR 0 0
BRRERAR 1 1
FP RSN AR 2 2
EEWRAE =3 3
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& BEEXERRENFN
SPF 2% EL AR/ OB PSR 3d J5, AR &
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FRIZH 12 H, SRR R . (G (15, 10.5 g/kg)
% 12 RFINAC (300 mg/kg) 412 R /INRZEE
K 120 G, RIS M H A A ig N2 (20
mL/kg), XHRAFIMERIL ig SRR TR ER K, A2
1 h UKIEFHRIGEE R J5, BRxiRdist, HAasda
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WhFE, FIBUFAE. B AL HRAE % . BUTFRE. B
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Mk, ¥4 PVDF X, H 5% IiE A& Al
4] 90 min, 43 B —#HT ADHI1(1 : 1000).CYP2E1
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2000). B-tubulin (1 :2000), 4 CHFHILRK, Pl
3K, FHK 10 min, JIA P (1 :5000) §FE 90
min, FRRBEMLE7E B8 g b B AR, SR
Image Lab 6.0.1 A5 H71 257 -

24 GUtESH
K H SPSS 26.0 B A THIE ST, IX £

ANy T REE R A R AR A (0K FH BN 2R T 2540y
#T (One-way ANOVA) BY ¢ ks, ARFA EAE N
KHAES B BE 537
3 &
3.1 FIFEHR TR 46 Za %t/ R B RREAE A

DLANER ig VP 20 0E SO ¥ 2R 1RO RF ] A9 T g
TERIE, 0 1E SO 2k 280 1E s DR R s TE] SR /s
FRUBEERR I () o 2138 2 B, BEERYZH /)N BRI 25
90%, THHIBTERL (15, 10.5. 5.25 g/kg) ZH/NRK
TR 220 519 04 25% 75%, 3% B 301 7 ks T 575 4
iR EMRPERA, L 150 10.5 g/kg FIEAH
RO AR SIS TP E RS T 15, 10.5
g/kg FIE /DRI 26, o SRR IR 2H /N BRI
A 90%, THIBTRURL 15+ 10.5 g/kg 7l &2/ R
FREPG 25 A 7.31% 10%;  3E— B AE ARG LT
FLSLIG T, T2 IR B RO AT /)N B TG 26 1) 5
Wy, 2 SRBARIAYZE | IR UKL 15, 10.5 g/kg LA K
NAC HBHE R 5N 75% 8% 17%F1 67%.
2z b, HIBTERL 15, 10.5 g/kg TG 4524 B IR R
AR, fe i 2 PR R 2R

®2 FIBTERL R EER R BB ERISNE (X s, n=20)

Table 2 Effect of Jingfang Granules on rate and duration of intoxication in mice ( X + s, n = 20)

215 FE(gkg)  HIENR/DREA SR /min R ARG [A] /min FE R /% FET-HR /%
it — 18 77.60+58.72 312.67+£189.75 90 5
FIBT7 HA 15 0 0 0 0 0

10.5 5 66.20+36.94 331.74+177.25 25 0
5.25 15 64.27+51.49 319.47+148.28 75 0

LB LEES: ##P<<0.001
##P < 0.001 vs model group

3.2 IR BRI TRRR 4R 25 X/ R FEAE R [E) A9 520
MRS - E AT MG 15 KRB Wi ThRE, HH
HX 2 R Gt 35 s 25 ot Foas 3 R T e e A
SN, A M SRR & EAT A R S ()
. MR EDNG, XA Ry, P
WA 2, SRR Rils, TERR
455 . W 3 fox, SXHIRAIE g, AN
ig IV 10min J&, 7ERFRC BRI R85 (P<
0.000), FE/REW B | Pl D) geeng; L
Y EREL, IR RIORL BE AL KA R /)N BRL PR 7E A B (1]
3.3 FIRG Bk R R B AR A9
SHERERNSEENGERR, E2iERE
I, R A AP ST B () s W55 6 7 R %o 7 2
RS AE . & 1 fg 4 Fios, SRR,

&R 3 HBIBAR /R ig BE 10 min fFEERE]AYZM0
(Xxs)
Table 3 Effect of Jingfang Granules on stick time of mice

after 10 min ig liquor (X = s)

Al FIE(gke") /R NS IEKFE/%
i} 1 — 8 2.88+0.84 638.5
it — 28 039+0.50™"  —

IR BT R 15 24 0.8310.64 112.8
10.5 26 1.50+1.75 284.6

HXP R R " P<<0.001
**P < 0.001 vs control group

/N ig IS 304 60+ 90, 120 min, FAIBH Bk 15,
10.5 g/kg B /N B REE LR BEA B R R
L (P<<0.05. 0.01. 0.001), /]NERF ZbAE i 2 B0
HHTEMR, W 2 PR
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pai FRIGTURL 15 gkg™t FIBTBURL 10.5 g-kg™!
1 SR FURIxT BEE /)N R B R R 9 2 0
Fig. 1 Effect of Jingfang Granules on gastric mucosal damage in intoxicated mice
F 4 FIBTHRIXTREE /R B FPER ARSI (X£5s)
Table 4 Effect of Jingfang Granules on gastric mucosal damage in intoxicated mice ( X £ s)
’ N B 25105 30 min 2515 60 min 25105 90 min 2505 120 min
A5 FE/(gkg™) = " = -
n/ A W aE n/ R B aE n/ A e n/ R L bR )
Rogi — 8 0 8 0 8 0 8 0
kit — 10 0.80+1.23" 10 0.90+1.28" 6 1.83+1.17" 9 1.56+1.33"
I 7 R 15 6 0 6 0 6 07 6 0
10.5 6 0* 7 0% 8 0 7 0
LXHRALEE: "P<0.05 “P<0.01 ""P<0.001; SEAHLLE: *P<0.05 *P<0.01 *P<0.001, FEI

*P<0.05 "P<0.01

34 FIFEBR I ERE/NERAT. B2HZE NAD/NADH
(ERORA

NAD JEAFAE T BT 4 b i) — Fhiei i, B 4E
NAD* (LA F1 NADH GEJEAED 2 Mg, &
EEAR U R, e e ADH MIfERH FELR S
fig, MEFEH NADHIE 5 NADH. K i@t b
%20 NAD'Y/NADH 18, W] [aE:4Hr ADH & /7.
W 5 pron, SHERAE, PPk (15, 10.5
g/kg) 4 H M4 NAD/NADH I B ERFIL (P<
0.05), FHIPFHEmRL (15 g/kg) 4L/NRATLHZ NADY
NADH 18 & # A% (P<<0.05), 563 30 B Bk (i

P <0.001 vs control group; P <0.05 *P<0.01 " P<0.001 vs model group, same as below tables

7 NAD'[i] NADH HJ#54k, 38017 NADH, &2
WYial e ADH i 2 B2 R4 RS
3.5 FIpFEUR I EEE/ N RATZEZE ADH. CAT &M%
oA

ADH SE AR RE S5 32 B2 A B, SRR S0RE mT
1233 NAD " #E J5 % NADH, 427 25405t % i 1
AHEmIER: CAT s ARdE )z, TEFFIE. BT
LA KT, RS RR AR S B 1l AL
AMEEG T, ORI RE T, CAT U534
AR, [FI AR K IR . BRI RS /) B
28 ADH. CAT 3& /7iEATH I . 45k 6 B, A

&S5 FIBTERINERE/NRE. AFHL NADY/NADH ERIFME (X+5)
Table 5 Effect of Jingfang Granules on NAD*/NADH in gastric and liver tissues of intoxicated mice (X £ s)

_ B B A T 4H 21
A5 AR/ gke™) /A NAD'/NADH n/H NAD'/NADH
Pyt — 8 0.63+0.48 6 0.4440.33
Y — 7 0.50+0.41 7 0.26+0.24
FHIBI7 AL 15 8 0.23+0.20* 7 0.13+£0.07*
10.5 6 0.18+0.14* 6 0.254+0.14
NAC 0.3 7 0.4240.29 6 0.1240.07%
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Table 6 Effect of Jingfang Granules on ADH and CAT activities in liver tissues of intoxicated mice (X £ s)
A HE/(g kg™ n/ A ADH/(U-g™) n/ A CAT/(U-mg™)

B — 7 3.51£1.76 7 19.91£1.29
! — 6 3.07£0.47 7 17.6540.79™
TR AR 15 7 4.79+2.11* 9 21.0341.59
10.5 7 4221+0.73 9 20.47+2.38%
NAC 0.3 6 3.57+£1.00 8 21.16+1.61%"

RH LR, SehZdHs g/ MR 4HZ ADH i
1, Hrp I BRL 15 glkg HEH BEHZER (P<
0.05), 3R BB BURL A8 0 VE F I R PR 5 3 v
ADH EHE XK AN &40 RE R E S CAT
577 (P<0.01. 0.001), $7R30IBH kL4 AT d it $2
SRS =R AT AN & s AT (R
3.6 FIBF BRI EEE /R ATZEZ] ADH1. ALDH2.
CYP2E1 ERFTIERIF N

ALDH &g A g2 2 5, W25
PR H B B T—— LI ME— B . 4 I &
AR RS IR FE > 10 mmol/L I, fckifk 2 5%
ARG Z 5IRAHI, K CYP2EL 2% &
Gr it 7 B 2 RS ARG o R LG R B 66 R 7 A
X} ADH. CAT &I ERH G, #E— D23
OURL X B /)N BRUF 2H 244 ADHI . ALDH2. CYP2E1
WERER, WK 2 ik 7 Fis, SRt
B, BRI /N TR ADHI & AR IEK T 2%
B (P<<0.01), WIS jcad B ] gEAM i I
IEE PR SERA R, 15 g/kg FIRT 0k
HTHE N T4 ADHI. ALDH2 & HERIA
(P<<0.05. 0.01), FWIRIPTFRLAEIES F ADH,
ALDH )ik MR B RS . thah, AL /N R
JF4HZ CYP2EL SR HRIERE & (P<0.0D), #2
RIL B4 S CYP2EL 2 5 TR RS, 1M
AR FEAEBETE M4 (reactive oxidative species,
ROS) [7=24E s FRIBT BRI NAC RE 2 & W5 1% R
(P<<0.01. 0.001), it BRI B77 Rk ot ik & X1 3 B0
AR e B — e AR EH

27 FIFFBRIEEE ) FATLEL ADH1. ALDH2 1 CYP2E1 EAHRIA

3.7 FIFEHR I ERE/ N RATAL B REIEEE LC3 &
p62 EEFRILHIFNT

Wik 3 fiZk 8 fis, SxtIEd b, MR N
BFZHZAP) LC3I/LC3L T, $m SRR AR L /)N
R JFF 4 B 1) 1 W T R, A Bl — AR OR Y RL
N SRR LEES, RIB RO LC3I/LC3I 23
m (P<<0.01), 2 HFRIBHURL AP FH IR R 5 7T e
SHOE HTE R R . SR, B
RATFZHZH p62 A FRIE L (P<0.05), #IRHH
T /IN BRUFF AL 2R 1 - T T A o AT AR B s S5 A Y
i N5 1| 9rp T A R e g S AN Nl 5
R p62 EARIE (P<0.05). HIRTESTERER
RET, YRR T B0 B WL B Wk 4 A
DsPRE A, MR IR CR S ER

CYPIEL (S — —

5.7X10*

ALDHY | e s s— — | 5.5 10%

4.0X10*

it [ - — -

B-tubulin

4
- e» "> e

GAPDH |“ES S e s | 3.6 10*

Xof B JRIBEBRL NAC
2 HIF BRI BB/ NERATHL ADHI. ALDH2 1
CYP2E1 EBRIEHIFN
Fig. 2 Effect of Jingfang Granules on ADH1, ALDH2, and
CYP2E1 protein expressions in liver tissues of intoxicated

mice

Y200 (X £5)

Table 7 Effects of Jingfang Granules on ADH1, ALDH2 and CYP2EI protein expressions in liver tissues of intoxicated mice

(X£53)
2H ) HE/(gkg™) n/ R ADHI1/B-tubulin ~ n/%  ALDH2/GAPDH n/"  CYP2E1/GAPDH
X H — 5 1.0040.00 6 1.0040.00 6 1.00+0.00
T — 4 0.79+0.18" 6 0.96+0.19 6 2.04+0.65™
il SE A 15 3 1.63 +0.34% 6 1.93 £0.43% 5 0.70 £0.26"#
NAC 0.3 4 1.7240.18% 6 1.9240.59% 6 1.1440.35%
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Fig. 3 Effect of Jingfang Granules on autophagic pathway-

related protein expressions in liver tissues of intoxicated mice

= 8 FIFFBRXMEEE/NRITALBEREEXERFRIL
B (X+5s)
Table 8

pathway-related protein expressions in liver tissues of

Effect of Jingfang Granules on autophagic

intoxicated mice (X + s)

2H 51 il n/R LC3I/LC3I n/H  p62/B-actin
(gkg™
pagits — 4 1.00£000 6 1.00£0.00
it — 7 1.07£043 4 2.03%0.75"
3R By RA 15 7 1.78£043% 6 0.87+0.40%
NAC 0.3 4 1254037 6 0.92+0.22%
4 T
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Fig. 4 Mechanism diagram of effect of Jingfang Granules

on liver alcohol metabolism enzymes
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