ESEE  2024,60(1) :134-143
Chinese Journal of Veterinary Medicine

57 v B 2 0 R I PR g
F1 ) 38 filt B 19 5 Wi

Hmr'?, % om, BEE, ERE, YEE, F B, ket smEE, x) &
(1. WATAARAE BB - SIIBESERE | WRIT B 311300 ; 2. WRTAAOIRIEB: B BCAEERITRT | WHT B 310021)

FEE O TR E 7 R 2 X e R RE e TG I T AL B TG BT RE T i A T A A T A P RO R, AR
IR TEI 72 H 5 FAIRME RV 2 K (A 5, BEAIL > X B ZH (O, A M LAl AR ) T B 245 4 ( CML, LAt ARTAR Th 310 600 mg/kg
By AR 36 N IR I 42 d. AR e 45 4 G R B B AMAHE B, 1B 38 B R & (ADFL) SF3) H 3
(ADG) FptE H (F/G) i8R 55 21 42 K, AR BEL 2 4 FU{aRR e, SR 1043 285 LT85 , A0 A A6 48 A B 2 8 s 5 136 445 R
(5542 K) W SE /N I B ik ELISA 6/ 66 RS AL 6 1 T Sl e b, AR -BH (HL E. ) e SR/ M 95 &
TEZS , LI 386 8 it PCR( gRT-PCR) Rl 5 35 3% 3276 11 mRNA FAHXT 2635 0, B0l i F 00T B i e M 2 e, 455
7, PR4L[A] ADFL ADG fil /G ¥R AR B % (P >0.05), S5XF BB A L, 78056 25 21 K AT, A B 24 21 4 1fiL v o 8 ]
(Tchol ) & wAR i F AR (P <0.01) ;7RIS 42 K, opie 24 20 G il i b S BE BRAE 11 M (TgM) 555 1[50 gy 286 5 v -0 78
FERREE [ A(slgA) B it i T8 (P <0.05) 5 il rh i A (o b 6 58 26 1 ORI JB 26 11 8l ) 15 M W 5 7 i (P < 0.05) 5 %8
Jo v R SR A B AT (SOD) 64k fib 2 T (P < 0..05 ), 23 e H kot 0 Ak 4l ( GSH-Px ) 1 1 i FREAIR (P < 0.05) , + 46
N7 i R (MDA) & i B 3 R (P <0.05) s S B KIE (V) BEK (P <0.05) , S RE (C) BEEM(P <
0.05) , K SR TR LA (V/C) M3 FHE (P < 0. 01) 5+ 45 % Hh i 8l 28 F1 ( Oceludin) mRNA % 3635 5 . % |
JH(P <0.05) , [ 7 4 i E 3 1 (ZO-1) F Occludin mRNA AHXS FEiA B 35 FIE (P <0.05) ; 5N AW A # 16S rRNA K
PSP BRTRE 2 5 B2 F8 400 ( Chaol ) = B 1 2 TH R (P <0.05) s B IATE B K V432 b1 B3GR RE J 4% B ( Clostridiales ) FB
702 B JE (Akkermansia) % o 45 HFEA G B b AR rh S 25 GRDREAS Jin 50 B 1 SR ALK S 1 Rt AL RE 7, 4 R 1 R O
A TR 1 A T8 TH AL BTG 1, B R T A

KR G PRy G ERMERE  BHILES I RE  EMAEY

¥ B 4% 5 : S858. 291 LARAR & A L 455 .0529—6005(2024)01 013410

Effects of Compound Chinese Herbal Medicine on Growth
Performance and Intestinal Health in Rabbits
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Abstract: To investigate the effects of compound Chinese herbal medicine on the growth performance, immune function,
intestinal digestive enzyme activity, antioxidant capacity, intestinal morphology, and intestinal microbiota of rabbits, 72 healthy
5-week-old New Zealand White rabbits were randomly divided into Control group ( CN, fed with basic feed) and Chinese herbal
medicine group (CM, basic feed supplemented with 600 mg/kg of compound Chinese herbal medicine) with 36 rabbits in each
group. The experimental period lasted for 42 days. Feed intake and body weight gain were measured weekly, and average daily feed
intake (ADFI) , average daily gain (ADG) , and feed-to-gain ratio (F/G) were calculated. On days 21 and 42 of the experiment,
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four healthy rabbits were randomly selected from each group, and blood was collected to detect biochemical and immune indicators.
At the end of the experiment (day 42), the small intestine segments were collected, enzyme-linked immunosorbent assay ( ELISA)
was used to measure the enzyme activity and antioxidant indicators of the intestinal mucosa, hematoxylin-eosin (H. E. ) staining was
performed to observe intestinal villus morphology, quantitative real-time polymerase chain reaction ( qRT-PCR) was used to detect
the relative expression of tight junction protein mRNA, and high-throughput sequencing was employed to analyze cecal microbial
diversity. The results showed no significant differences (P >0.05) in ADFI, ADG, and F/G between the two groups. Compared
with the CN group, on day 21 of the experiment, the serum total cholesterol ( Tchol) content in the CM group was significantly
decreased (P <0.01). On day 42, the CM group exhibited a significant increase in serum immunoglobulin M (IgM) contents and
secretory immunoglobulin A (sIgA) contents in the ileal mucosa (P <0.05). Additionally, there was a significant increase in
intestinal digestive enzyme activities ( a-amylase, trypsin, and chymotrypsin) (P <0.05) ; increased superoxide dismutase (SOD)
activity in the jejunum (P <0.05), decreased glutathione peroxidase ( GSH-Px) activity (P <0.05), and significantly reduced
malondialdehyde (MDA) contents in the duodenum and jejunum (P <0.05). Furthermore, the CM group exhibited a significant
increase in villus length (V) in the jejunum (P <0.05), a significant decrease in crypt depth (C) (P <0.05), and a highly
significant increase in the villus height to crypt depth ratio (V/C) (P <0.01). The relative expression of occludin mRNA significantly
upregulated in the duodenum (P <0.05), and the relative expression of zona occludens-1 ( ZO-1) and occludin mRNA in the ileum
also significantly upregulated (P <0.05). Moreover, there was a significant increase in the richness index (Chaol) of bacterial
communities in cecal contents (P <0.05), with main dominant bacterial genera at the genus level of Closiridiales and Akkermansia.
In conclusion, the addition of compound Chinese herbal medicine to rabbit diets enhanced immunity and antioxidant capacity,
maintained the integrity of the intestinal mucosa, increased intestinal digestive enzyme activity, and improved intestinal microbiota.

Key words: compound Chinese herbal medicine ; rabbit ; growth performance ; digestive enzyme ; intestinal development ;
intestinal microbiota
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Table 1 Composition and nutrient level of basic diet (g/d) (1)
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lenium,0. 1 mg cobalt,6 000 IU vitamin A,1 000 IU vitamin D,30 mg vi-
tamin E 1 pg vitamin K3, 2 mg vitamin B1,6 mg vitamin B2,50 mg vi-
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Table 2 Primer details for tight junction protein genes
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Table 3 Effects of compound Chinese herbal medicine
on growth performance of rabbits
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Fig.1 Effects of compound Chinese herbal medicine on serum biochemical indicators of rabbits
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Fig.2 Effects of compound Chinese herbal medicine on immune indicators of rabbits
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Fig.3 Effects of compound Chinese herbal medicine on intestinal digestive enzyme activities of rabbits
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A : a-amylase activity; B:Chymotrypsin activity; C:Trypsin activity
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Fig.4 Effects of compound Chinese herbal medicine on intestinal mucosal antioxidant indicators of rabbits
A EAYIB ARG s BN TSR C oA e H e S e s 11

A : Superoxide dismutase activity; B:Malondialdehyde content; C:Glutathione oxidase activity
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Fig.5 Effects of compound Chinese herbal medicine on intestinal villi morphology of rabbits
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Mechanisms of Plantago asiatica L. in the Prevention and Treatment of Livestock
and Poultry Diarrhea Based on Network Pharmacology and Molecular Docking

WEI Guowang' , HUANG Fuke', HU Xiangyun®, SHENG Shuang’, WEI Liangju' , WEI Xuanyi*
(1. Guangxi Hechi Institute of Science and Technology Information , Hechi 547000 , China ; 2. Institute of Animal Husbandry ,
Guangxi Vocational University of Agriculture , Nanning 530007 , China ; 3. Guangxi Hechi Technology Development
Center , Hechi 547000 , China ; 4. Guangxi Hechi Technology Market Service Center , Hechi 547000 , China)

Abstract : In order to analyze the pharmacological activity and the mechanism of Plantago asiatica L. in preventing and treating
livestock and poultry diarrhea using network pharmacology and molecular docking technology, this study utilized the Traditional
Chinese Medicine Systems Pharmacology (TCMSP) analysis platform to obtain active components and targets of Plantago asiatica L.
Plantago asiatica L. -active component-target network was constructed using Cytoscape 3. 7. 1 software. Targets related to diarrhea
diseases were obtained from the GeneCards and OMIM databases, and the intersection targets between drugs and diseases were
extracted. The protein-protein interaction network (PPI) analysis of intersection targets was conducted using the STRING database,
and the PPI network was visualized and processed using Cytoscape 3. 7. 1 software. Enrichment analysis of targets was performed
using the DAVID database. Molecular docking technology was employed to dock and verify the active components and key targets.
The results showed that the active components of Plantago asiatica L. included luteolin, baicalin, stigmasterol, dinatin,
6-hydroxyluteolin, sitosterol, and baicalin. These components acted on key targets such as AKT1, TP53, TNF, CASP3, IL-6,
EGFR, CCNDI1, and MMP9. Gene Ontology (GO) enrichment analysis revealed 154 entries related to biological processes, 55 entries
related to cellular components, and 105 entries related to molecular functions. The Kyoto Encyclopedia of Genes and Genomes (KEGG)
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pathway analysis identified 82 entries, primarily involved in the regulation of cancer and the phosphatidylinositol 3-kinase-serine/

threonine-protein kinase (PI3K-AKT) signaling pathway. The effective active components luteolin and baicalin of Plantago asiatica L.

can stably bind to the key target AKT1. The results indicate that Plantago asiatica L. , through active components such as luteolin,

baicalin, sitosterol, and dinatin, acts on key targets including AKT1, TP53, TNF, CASP3, and IL-6. This involvement in various

cancer-related and PI3K-AKT signaling pathways contributes to preventing and treating livestock and poultry diarrhea.

Key words: Plantago asiatica L. ; diarrhea ;
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Content Determination of Flavonoids in Hovenia dulcis and Its
Molecular Mechanism of Antioxidant Effect

LIU Jinghua'?, LUO Jieya', GUO Peng', YE Zi', YANG Juan', WANG Kegi',

YAN Xiangru', YANG Shenggang’, HUANG Jin'*
(1. School of Basic Medicine , Guizhou Medical University , Guiyang 550025, China ; 2. Guizhou Key Laboratory of
Pathogenic Biology, Guizhou Medical University , Guiyang 550025, China ; 3. School of Pharmacy,
Guizhou Medical University , Guiyang 550025 , China)

Abstract ; In order to determine the content of flavonoids in Hovenia dulcis and explore the potential mechanism of its antioxidant
effect. The study used Hovenia dulcis as the raw material, extracted its flavonoid components using alcohol extraction, determined the
total flavonoid contents by ultraviolet-visible spectrophotometry, and further used CavityPlus and molecular docking to analyze the
interaction sites, amino acid residues, and chemical bonds of flavonoids in Hovenia dulcis with superoxide dismutase (SOD). The
results showed that the total flavonoid content of Hovenia dulcis was 8.23 mg/g. The main components of flavonoids in Hovenia dulcis
may bind to the interface of the SOD homodimer near a zinc ion in a concave area. The binding energies of the five major
components, namely dihydromyricetin, dihydroquercetin, quercetin, dihydrokaempferol and kaempferol, with SOD ranged from
—8.5 to —8.3 kcal/mol. These five major components directly interacted with Glyl47 of chain A and Glyl147 of chain B of SOD,
connected by non-covalent bonds such as hydrogen bonds, hydrophobic forces, and electrostatic forces. The results indicate that
Hovenia dulcts is rich in flavonoids, and its flavonoid components can directly bind to increase the activity of SOD. This study
provides a scientific basis for the study of the antioxidant mechanism of Hovenia dulcis and the development of its products.
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A: Molecular docking of five main components of flavonoids in Hovenia dulcis with SOD; B-F: Binding mode of

dihydromyricetin, dihydroquercetin, quercetin, dihydrokaempferol, kaempferol with SOD, respectively
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flavonoids in Hovenia dulcis and SOD

E&w [acR /it SUHE(A) AHEAE I S SRR TR
Compound Structure of compund H-bond number Interacting amino acid residues
OH O
OH
b - ) ok 5 18(A), K9 (4), G10(4), GH47 (A),
Dihydromyricetin 0 O V148(A);:V7(B),N53(B) ,GI47(B)
OH
OH
OH O
OH
WM 3% o O 4 V7(A),GI0(A),SI07(A),GI47(A);
Dihydroquercetin H ¢} O Cl111(B),G147(B),V148(B)
OH
OH
OH
OH
y VI(A), L8 (A),K9(A),Gl0(A),
Q»w% HO 0 5 C146(A) ,G147 (A), V148 (A); V7 (B),
vereetm O ‘ N53(B),G147(B)
OH
OH O
OH O
OH
U L2 ) O 5 VI(A). K9 (A),GIO(A), GI4T (A),
Dihydrokaempferol OH 0 O V148(A);K9(B),N53(B),G147(B)
OH
OH
1L Z5 T HO 0 ‘ s K9(A),GI47 (A), V148 (A); VI (B),
Kaempferol O | 18(B),N53(B),C146(B) ,G147(B)
OH
OH O

TEAES P A B 2MFoR SOD 731 A BEHI B 4
Note: A and B in parentheses: Chain A and chain B of the SOD molecule, respectively
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Fig. 6 2D diagram of chemical bonds between flavonoids in Hovenia dulcis and SOD
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Black/green amino acid letters and numbers;SOD molecule; Three six-membered rings in purple : Five major components of flavonoids in Hovenia dulcis

E7 #UEFHEIS SOD M#EMEREERN
Fig. 7 Electrostatic forces of flavonoids in Hovenia dulcis
interacting with SOD based on molecular docking
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Integrative Medicine for the Treatment of Canine Glaucoma: A Case Report

JIAN Yushuang', MI Jie’, FAN Xiaoyu', LIU Jiagi', LIU Jingwen', MA Wuren'”
(1. Institute of Traditional Chinese Veterinary Medicine , College of Veterinary Medicine , Northwest A&F University ,
Yangling 712100 , China ; 2. Xi'an Veterinary Teaching Hospital , Northwest A&F University , Xi'an 710065 , China)

Abstract : Glaucoma refers to a category of diseases characterized by elevated intraocular pressure, and it falls within the domain
of traditional Chinese medicine as a type of Qingfeng cataract. It is a common condition in clinical practice among dogs and cats. The
conventional treatment methods involve Western medicine with conservative drug therapy and, in severe cases, surgical intervention.
However, the integration of traditional Chinese medicine and Western medicine in the treatment of glaucoma is less commonly repor-
ted. In this paper, the author reported a case of canine glaucoma treated with integrative medicine ( combining traditional Chinese

veterinary medicine and Western medicine ) , achieving favorable outcomes. Consequently, this paper aims to provide insights and

references for the combined approach in the treatment of glaucoma in dogs.
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