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Protective Effect of Flos Puerariae, Hoveniae Semen, and Their Compatibility on

Acute Alcoholic Gastric Mucosal Injury in Mice and Mechanism

LIAO Wenyong, LI Muyun, DONG Xiao, CAO Can, HUO Min, REN Yuna, LIU Haiyan, XIU Linlin,
HE Cheng, FAN Angran, CHEN Shaohong’, ZHONG Gansheng
(Beijing University of Chinese Medicine, Beijing 100029, China)

[Abstract] Objective: To explore the improvement effect of Flos Puerariae, Hoveniae Semen, and
their compatibility on acute alcoholic gastric mucosal injury, and lay a foundation for further development of
Flos Puerariae, Hoveniae Semen, and their compatibility in the prevention and treatment of alcohol-induced
multiple organ injury. Method: The acute alcohol-induced gastric mucosal injury model of mice was established
by multiple intragastric administration of 56% Hongxing Erguotou liquor (15 mL-kg"). A total of 120 male ICR
mice were randomly divided into 8 groups, namely, the blank group, model group, omeprazole group
(0.026 g-kg'), Flos Puerariac-Hoveniae Semen (compatibility) high, medium, and low-dose groups (29.2,
14.6, 7.3 g-kg'), Flos Puerariae group (19.5 g-kg"'), and Hoveniae Semen group (19.5 g-kg"'), with 15 mice
in each group. After one week of adaptive feeding, the animals were pre-administrated with the corresponding
drug at the rate of 10 mL-kg' for 3 d. From the 4" day, after 1 h of administration, Erguotou liquid was
administrated at the rate of 15 mL-kg" and the blank group was administrated with the same volume of deionized
water to record the drunkenness and sober up time. The administration was lasted for 3 d. One hour after the last
administration, the eyeballs were removed and the mice were sacrificed. The concentration of ethanol in serum
was determined by gas chromatograph, and the activity of ethanol dehydrogenase (ADH) in gastric mucosa was
determined by ultraviolet-vis spectrophotometer. Hematoxylin-eosin (HE) staining was used to observe the
pathological changes in gastric mucosa. Serum inflammatory factors were determined by enzyme-linked
immunosorbent assay (ELISA). The mRNA expression of nuclear transcription factor-«B (NF-«B) p65 and
NF- kB inhibitory protein o (IkBa) were detected by real-time polymerase chain reaction (Real-time PCR).
Result; As compared with the normal group, the content of interleukin-6 (IL-6) , interleukin-18 (IL-18), and
tumor necrosis factor-a (TNF-a) in serum of mice in the model group was increased (P<0.05), the mRNA
expression of NF-«B p65 in gastric mucosa tissues was increased ( £<0.01), and the mRNA expression of IkBa
was decreased (P<0.01). As compared with the model group, the drunkenness time of the omeprazole group,
high and medium-dose compatibility groups, and Flos Puerariae group was prolonged (P<0.05) , the sober up
time of the high and medium-dose compatibility groups was shortened (P<0.05), the ethanol concentration in
the serum of the high-dose compatibility group was decreased (P<0.05), the ADH activity in the gastric mucosa
of the omeprazole group and high and medium-dose compatibility groups was increased (P<0.05) , the
macroscopic injury score of the high, medium, and low-dose compatibility groups and Flos Puerariae group was
decreased (P<0.05) , the score of pathological injury in the omeprazole group, high, medium, and low-dose
compatibility groups, and Flos Puerariae group was decreased (P<0.01), the expression of IL-6 in serum of all
drug groups was decreased (P<0.05) , the expression of IL-18 in serum of the omeprazole group, high,
medium, and low-dose Flos Puerariae groups, and Hoveniae Semen group was decreased (P<0.05) , the
expression of TNF-« in serum of high and medium-dose groups was decreased (P<0.05), the mRNA expression
of NF-kB p65 in gastric mucosa tissues of all drug groups was decreased (P<0.05), and the mRNA expression
of IkBa in gastric mucosa tissues of the omeprazole group and high, medium, and low-dose compatibility

groups was increased (P<0.05). As compared with the high-dose compatibility group, the drunkenness time in
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the low-dose compatibility group and Hoveniae Semen group was shortened (P<0.01), the sober up time in the
Flos Puerariae and Hoveniae Semen groups was prolonged (P<0.01), the concentration of ethanol in the serum
of the medium and low-dose compatibility groups, Flos Puerariae group, and Hoveniae Semen group increased
(P<0.05), the macroscopic injury score of the medium and low-dose compatibility groups and Hoveniae Semen
group was increased (P<0.05), the pathological injury score of the medium and low-dose compatibility groups,
Flos Puerariae group, and Hoveniae Semen group was increased (P<0.01), the content of IL-183 in serum of low-
dose compatibility group, Flos Puerariae group, and Hoveniae Semen group was increased (P<0.01), and the
mRNA expression of IkBa in gastric mucosa of the Flos Puerariae group and Hoveniae Semen group was
decreased (P<0.05). As compared with the medium-dose compatibility group, the drunkenness time in the
Hoveniae Semen group was shortened (P<0.05), the sober up time in the Flos Puerariae group was prolonged
(P<0.05), the pathological injury score in the Flos Puerariae group and Hoveniae Semen group was increased
(P<0.01), and the content of IL-183 in serum of the low-dose compatibility group, the Flos Puerariae group, and
Hoveniae Semen group was increased (P<0.05). As compared with the low-dose compatibility group, the
pathological injury score of the Hoveniae Semen group was increased (P<0.05). Conclusion: Flos Puerariae,
Hoveniae Semen, and their compatibility play a role in preventing and treating acute alcoholic gastric mucosal

injury in mice, which may be related to the inhibition of the expression of NF-«B signal pathway in gastric

mucosa, and the high-dose compatibility group has the optimal effect.
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Table 3 Effect of Flos Puerariae, Hoveniae Semen and their compatibility on drunken and sober time in mice with acute alcohol-induced

gastric mucosal injury (x+s,n=12) min
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Table 4 Effect of Flos Puerariae, Hoveniae Semen and their

compatibility on ethanol volume fraction and ADH of mice with

acute alcohol-induced gastric mucosal injury (x+s,n=12)
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Table 5 Effects of Flos Puerariae, Hoveniae Semen and their
compatibility on gross damage score of gastric mucosa in mice

with acute alcohol-induced gastric mucosal injury (x+s,n=12)

415 HHE /g kg PR R 453 493 78 53/ 43

Hi 70 2 32.40+7.38
BT R 0.026 29.50+8.09

B AL -BUEL T i 7 ik ] 29.2 15.69+2.59"
AL -BUR T 4l 14.6 20.4243.37+9
B AL - BRI e Al 7.3 21.83+4.88>
ALY 19.5 17.25+2.26Y
BT A 19.5 24.85+5.35%

117 55 A - AR e L AR B 2 9 BT 0 14 50 I
B B 5 o e R PR B AR AU AL, HLES AR AU
T 0 2 4 B I O B e SRR A L g, R AU
T2 AN, 25 245 2 21 9 B 0 AR 4 3 0 3 e b (P<
0.01); 55 E-BEF & F 4l i, SE-PUH 7
o AR A B A A AR T A B A R
B (P<0.01) 5 5 5 46 -BUH R & 41 L A, B 4k
20 APURE  2H  BEA 0 FR G 3 B (P<0.01) 5 5 5
A6 - BV (R ) a5 2 Lb 5, BRUREL 2 B 460 0 FR 43 ]
W om, 2 5 B A G B L (P<0.05) . U
2. %6,

=
5

G H

TE:AZ BRI C SR 20 ;D 55 PE - BB o 0] ek 4 B B AL - BUBL Pl 3 21 5 FL 5 2R -BUBL IR GR i 45 GBS PR 20 s HL BB

THE2[F)

Bl BXHABRFRERANEZUEEFESHERG/NRERREARSHZM

Fig. 1 Effect of Flos Puerariae, Hoveniae Semen and their compatibility on histomorphology of gastric mucosa in mice with acute alcohol-

induced gastric mucosal injury
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B2 BEXZAEFREBRAMAMEEESFERGNREFRALFEZHNHM (HE, x200)
Fig. 2 Effect of Flos Puerariae, Hoveniae Semen and their compatibility on histopathology of gastric mucosa in mice with acute alcohol-

induced gastric mucosal injury (HE, *x200)

k6 B MHMEFRERANAMEBESHERG/MRFRER
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Table 6

3.5 RF/N BT P IL-6 . IL-18 . TNF-a &5 & Y 5% i

5523 A L A, B A /N BRI 3 T IL-6  IL-18 il
TNF-a & & W & I+ (P<0.05,P<0.01) , SR 4H
B, A% 4 2 2H I W TP TL-6 R AR AR, KR B B 4
Ab, HAY 4 25 4 T P TL-18 & = W W R IR (P<

Effect of Flos Puerariae, Hoveniae Semen and their
compatibility on pathological damage score of acute alcohol-

induced gastric mucosal injury in mice (x+s,n=12)

20 5 /g ke LB RS 4 o
S 0.026 9.00+3.00" TNF-« & &t B 12 [ i (P<0.05, P<0.01) ; 55 & £ -1
AL T A 29.2 5.42+1.08" A e, B - R S a4l Sl .
B AE-BUBLT PR B 14.6 7.9241.68" MU 40 3 P IL-18 & & B 3 7F & (P<0.01) ; 5
#5166 4 73 8924183 4B BT oh R B A, 55 4B T
el 193 10172207 B AL BT AL T IL-18 5 B 5 (P<
R T4 19.5 11.20+1.625%%

0.05,P<0.01), W7,

®7 B MEFRERANAEEBESFRRG /DR ME P IL-6.IL-18. TNF-a E MM (i+s,n=12)

Table 7 Effect of Flos Puerariae, Hoveniae Semen and their compatibility on contents of IL-6, IL-18 and TNF-« in serum of mice with

acute alcohol-induced gastric mucosal injury (x+s,n=12) ng L'
215 Mit/g-kg! IL-6 IL-18 TNF-«

2 HA 4.10+3.21 118.75+38.25 835.73+372.30

AR 21 9.93+4.05% 217.16+18.37% 2 786.00+1 070.04"

A S e 2 0.026 5.80£2.09" 127.08+54.38" 2 029.33+904.72

B A6 - AR g R k2 29.2 4.90+2.39% 123.24+32.18% 911.44+228.34%

B AL AR T R 2 14.6 5.33+2.17% 142.97+25.79" 1090.84+509.47%

B AL - IG5 21 7.3 6.81£2.91" 182.09+27.03%%7 1 130.40+664.14

BALH 19.5 6.37£2.37Y 206.07+36.41°% 1568.75+1247.08

B F2H 19.5 6.09+2.62% 182.79+14.74>%7 1271.57+604.91

3.6 Xt/NEUE B 441 NF-kB p65.1kBa mRNA
FkW w525 P4l A AL AN U R A
ZINF-«B p65 mRNA K ik it b 3 F+ & , [kBa mRNA
Rk EREM(P<0.01); SHRIH LA, S 52450
/N B 4 21 NF-kB p65 mRNA 3 35 & B i [%

I BRE AL R A oh KRS G H /DR E Z
i 20 41 IkBa mRNA £ ik & B & F+ =5 (P<0.05, P<
0.01); 5 E- T &R S A e, S d 5HE
T2H /N BLE B IR 2H 2 IkBa mRNA £ 345 & W i [
(P<0.05). WLk 38,
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*8 ERMBEFREARAMAMBEEESHERGNREHER
ZH 4R NF-«B p65.1«kBa mRNA RiZHF M (X+s,n=6)

Table 8 [Effect of Flos Puerariae, Hoveniae Semen and their
compatibility on expression of NF- kB p65 and IkBa mRNA in
gastric mucosa of mice with acute alcohol-induced gastric mucosal

injury (x+s,n=6)

21 5 Fl4/g-kg' NF-kB p65 IkBa

2 A 0.70+0.26 4.81+1.64

H IR 2 3.47+2.09”  0.70+0.49”
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FAL-BUE G A 7.3 1.66+1.64  1.81+0.98"
wWAEA 19.5 1.47+0.38"  1.15+0.69"
AU 41 19.5 1.98+1.60°  0.98+0.46>
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