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[ Abstract ] Objective: To study the effect of Jieyu Qutan Huazhuo prescription (JQHP) on the gut

microbiota of rats with high-fat diet, and to explore the effect of Chinese medicine on the regulation of gut
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microflora and the restoration of gut-liver axis balance. Method: Seventy male SPF Wistar rats were randomly
divided into a normal group of 10 and a model group of 60. Mice in the normal group were fed with normal diet
and mice in the model group were fed high-fat diet. After 12 weeks, the model group was randomly divided into 6
groups with 10 animals in each group, namely the model group, Xuezhikang group, Liputuo group, and low,
medium and high-dose groups of JQHP. The JQHP low-dose, medium-dose and high-dose rats were
intragastrically daministered with 0.4,0.8,1.6 g-kg"',respectively, rats in Liputuo group with Liputuo 2 mg-kg™,
rats in Xuezhikang group with Xuezhikang 0.1 g-kg". The rats in the normal group and the model group were
intragastrically administered with the same amount of distilled water. Stool were collected after continuous
gavaging for 8 weeks, 16S rRNA gene sequencing was performed, blood was collected from the abdominal aorta
to detect blood lipids, and the liver tissue and ileum tissue were collected for hematoxylin and eosin (HE)
staining for pathomorphological observation. Result: Compared with the normal group, the total cholesterol
(TC),triglyceride (TG) ,and low-density lipoprotein (LDL-C) in the model group were significantly increased,
while the high-density lipoprotein (HDL-C) was decreased (P<0.01). Compared with the model group, TC and
TG values were decreased significantly in Xuezhikang group (P<0.01),HDL-C value was increased (P<0.05),
and in the Liputuo group TC and TG were decreased significantly (P<0.01). Compared with the model group,
the middle-dose group of JQHP had a certain alleviating effect on liver steatosis and could reduce the infiltration
of inflammatory cells. The JQHP could improve the proliferation of lymphoid tissues in the ileal structure, and
the middle-dose group has the most significant effect. The results of Shannon curve showed that compared with
the normal group, the middle-dose group of JQHP increased significantly (P<0.01). Compared with the model
group, the middle and high-dose group of JQHP increased (P<0.05, P<0.01). Compared with the middle-dose
group of JQHP, the other drug group decreased (P<0.05, P<0.01). Principal component diversity analysis(PCA)
showed that the diversity and abundance in the middle-dose JQHP group were higher than those in other drug
groups. In linear discriminant analysis(LDA ) , compared with the normal group, Bacteroidia, Ruminococcaceae,
Bacteroides S24-7, and Rumenococcus UCG-005 were down-regulated in the model group (P<0.01) , while the
orders of Desulfovibrionales, Erysipelotrichales and Lachnospiraceae were up-regulated in the model group
(P<0.05, P<0.01). Compared with the model group, the Bacteroidia, Ruminococcaceae, Bacteroides S24-7, and
Rumencoccus UCG-005 in the middle-dose JQHP group were increased (P<0.05, P<0.01) , and the orders of
Erysipelotrichales were decreased (P<0.01). Compared with the middle-dose JQHP group, Bacteroidia,
Ruminococcaceae, Bacteroides S24-7, and Rumencoccus UCG-005 in other drug groups were reduced ( P<0.05,
P<0.01) , and the order of Erysipelotrichales and Lachnospiraceae were increased (P<0.05, P<0.01).
Conclusion: JQHP can regulate the abundance and diversity of the gut microbiota, improve the state of liver
tissue and ileum mucosa, regulate blood lipid levels, and restore the normal intestinal ecological environment. It
may be related to the regulation of inflammation-related gut microbiota in order to restore the balance of the
gut-liver axis, and the middle-dose JQHP group has the best effect.
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Wik 15 g, W AEF 10 g, 115 9 g(Hak @il Al ,
#t 5 4 % S 20030073, 20070198, 20100192,
20100186, 20090056, 20070063, 20070086,
20050133, 20050107, 20060096) , 3 it J7 25 101 g.
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1.5 X # LEICA RM2245 %55 ¥ 4] A #L (12 [
Leica /A A ) ; DS-Ril-U3 B KA i i AR R 48 ( H A
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F£1 JQHPX KR MAE MMM (X£5,n=10)
Table 1 Changes of four blood lipids in different groups of high-fat diet rats (x+s,n=10) mmol-L"!
21 5 /g kg! TC TG HDL-C LDL-C
EH 2.26+0.38 0.90+0.25 1.33+0.19 0.57+0.92
iR 3.22+0.75» 1.69+0.28% 0.89+0.102 1.02+0.39?
1M A B 0.1 2.52+0.309 1.14+0.349 1.17£0.41% 1.00£0.13
S % 0.002 2.20+0.18% 1.16£0.19% 0.99+0.23 0.90+0.16
JQHP 0.4 2.51+£0.29% 1.03£0.21% 1.02+0.16 1.25+0.25
0.8 2.12+0.279 1.01£0.29% 1.09+0.24 0.77+0.16%
1.6 2.46+0.15% 1.08+0.24% 1.24+0.229 1.06+0.23

T HIER A ILE U P<0.05,2P<0.01; 5 BRI LE 4 > P<0.05,% P<0.01

20 AR AR R o 7 2 2T AR B R DL AR /i B
A B /1N | JFG B U R 2 P R A 440 I R T A
Uk o JQHP ZH T 4 it i i R AR BB Y AH A P 2%

E
AVIER 4L B R AL  C. i AR HEAL s D. 3% Z 41 s E~GJQHP I v i ) ik 41 (11 2,4 7))
El1 JQHPIIARATAERIRFE I AMZ I (HE, x400)
Fig.1 Effect of JQHP on changes of liver in different groups of high-fat diet rats (HE, x400)
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B2 JQHPXM AXREMFIRFBEZTHAZM (HE, x200)

Fig. 2 Effect of JQHP on changes of ileal mucosa in different groups of high-fat diet rats (HE, x200)

8 A
- D1 - M9
- D2 — X1
tRIE
7 Deoxt
- D7 — %6
- D8 - X7
- D9 — X8
- G1 - X9
6 ot |
- G4 - 28
£
5 s Sgty
g ::: :%;%ng-l
7 CH s
= L5 — Zheng4
4 ~ L6 - Zheng5
= L7 ~ Znengb
— 18 — Zheng7
= L9 - Znheng8
- g—Zheng»s
3 54
oW
0 5000 10000 15000 20000 25000 -Mms

oI5
E3 Shannon 5% #h £

Fig. 3 Shannon exponential curve

*2 JQHPX KR AFEEE Shannon T Z M (x+s,n=9)
Table 2 Effect of JQHP on changes of Shannon in intestinal flora
of rats with high fat diet (x+s5,1n=9)

20 5 /g kg! Shannon #§ %
EH 6.66+0.49
(s 6.42+0.32
1M B 0.1 6.780.44%)
S 0.002 6.830.76%
JQHP 0.4 6.68+0.48%)

0.8 7.49+0.329
1.6 6.95+0.33%5

5 0E % 4 L D P<0.05, 2 P<0.01; 5 15 8 20 1 %5 3 P<0.05,
$P<0.01; 5 JQHP il 41 L # 9 P<0.05,9P<0.01(£ 3 [f]) .
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Fig. 4 Principal component analysis
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UCG-005 7t 5 (P<0.05, P<0.01) , F} & 22 1 H F [%
(P<0.01). UFF5E 40 JQHP wh ) 5 £ B & v T H:
i 25 41 (P<0.05,P<0.01) . SR 2H oA, i A B
37 A b PR 22 W H B R FE AR (P<0.05, P<
0.01) , JQHP 57| & 2H Ik T JQHP K il & 7] &2t 41 ( P<
0.05). J% B BRE R JQHP | & 41 % T JQHP 1K
20 (P<0.01) . BB h JQHP rh ) & 201K T
ST, I BE  JQHP IR 5 i 41 (P<0.05, P<0.01) .
R S24-7, 98 B BRI UCG-005 1 JQHP H 71| & 21
T HAB FH 2540 (P<0.05,P<0.01), W33,
4 itig
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R3 JQHPHAREFREBERFTUHIRME (X+s5,1=9)

Table 3 Changes of several differentially expressed intestinal flora in rats with high-fat diet (x+s,n=9)

A5 Fli/g-kg'  BIFFEN BRI EH  FHEEZWE W E kAR BIREF AT B S24-7 I8 H Bk UCG-005
EH 0.26+0.03 0.00£0.00 0.03+0.01 0.21+0.01 0.19+0.03 0.18+0.02 0.07+0.01
LR 0.07£0.012 0.03£0.01% 0.11£0.022 0.10£0.012 0.36+0.05" 0.04+0.012 0.02:£0.00%
1ML 0.1 0.05+0.06% 0.0420.01 0.05+0.01 0.17+0.02% 0.440.029 0.03+0.00% 0.0420.01%-©
S 7 0.002 0.06+0.019 0.030.01 0.06+0.00% 0.17+0.04 0.44+0.03 0.03+0.009 0.06+0.02%
JQHP 0.4 0.05+0.009 0.04+0.01 0.10+0.019 0.12+0.029 0.43+0.02 0.02+0.009 0.04+0.019
0.8 0.13£0.029 0.04+0.00 0.04+0.01% 0.24+0.03% 0.36+0.01 0.07+0.01» 0.11+0.02%
1.6 0.08+0.019 0.010.00 0.10£0.029 0.20£0.04% 0.33+0.04 0.05+0.01 0.10£0.03%
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