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Abstract: This study aimed to investigate the mechanism of Banlian Zijin San (BLZJS) in preventing

and treating heat stress in broilers using network pharmacology, molecular docking, and animal
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experiments. Active components and targets of BLZJS were screened using the Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform (TCMSP). Heat stress-related
disease targets were identified via the GeneCards database. Venny and Cytoscape 3. 7.2 software
were used to map BLLZJS-heat stress intersection targets and construct a "drug-component-disease-
target" network. The STRING database established a protein-protein interaction (PPI) network. GO
functional enrichment and KEGG pathway enrichment analyses of targets were performed using
DAVID and Metascape databases. The results of network pharmacology showed that 122 targets
were intersected between Banlian Zijinsan and heat stress, and the lipid and atherosclerosis and cancer
pathways were the ones with higher number of enriched genes and significance, and the molecular
docking results showed that the components of Banlian Zijinsan with higher number of potential targets
bound better to the core targets of heat stress diseases; For the animal experiments, 300 1-day-old
broiler chickens were randomly divided into 5 groups. Except for the control group, all other groups
were subjected to heat stress treatment at an ambient temperature of 3742 “C for 42 days. Three
treatment groups were added with O. 5%, 1%, and 2% of traditional Chinese medicine compound to
their basal diet, while the model group and control group were fed with basal diet. During the
experiment, Banlian Zijin San could significantly reduce the levels of IL-6 and TNF-a in the serum of
broiler chickens on days 14, 28, and 42 of heat stress (P<C0. 05), significantly increased the level of
IL-10 (P<C0.05), significantly reduced the levels of HSP70, HSP90, IL-6, and TNF-« in liver
tissue (P<C0.05) , and significantly increased the level of IL-10 (P<C0.05). Mild liver damage
occurred in the model group on day 14, but not in BLZJS groups. Liver damage worsened in the
model group on days 28 and 42, while BLLZJS groups showed no significant damage. BL.ZJS alleviates
heat stress-induced impairments in broiler growth performance and liver function. Its multiple active
components likely regulate key targets (IL-6, IL.-10, TNF-«, HSP70) and signaling pathways to
mitigate heat stress.
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Table 1 Experimental groupings and treatments

4531 Hoik () b3 £

Group Number Treatment Medication

ZEHHA 60 WETRE 24 C£2°C FERH R

Control group Environmental temperature 24 ‘C+2°C Basic diet

AN 1 60 WETIR B 37 C£2°C H ity R

Heat stress group Environmental temperature 37 ‘C+2 °C Basic diet

75 M i 21 60 HETIRBE 37 C£2°C HRl H AR A+0.5% h 2R Tr
Compound low-dose group Environmental temperature 37 “C+2°C  Basic Diet+0. 5% Herbal Compound
S5 i 60 WETIRBE 37 C£2°C HEREH AR+ A E )y
Compound medium dose group Environmental temperature 37 ‘C+2C Basic Diet+1% Herbal Compound
275w R 4 60 WBEIRIE 37 C£2°C HERl HAR 200 R 7

Compound high-dose group Environmental temperature 37 ‘C+2 °C Basic Diet+2% Herbal Compound

®2 EfBERABRERKE

Table 2 Composition and nutritional level of basic diets

JEUREAL K TE/% HFRKF TE/%
Raw material composition Content Nutrient level Content
5PN 61.00 HLE A 19.10
Sorghum Crude protein

A 29. 30 HAR 0.46
Soybean Meal Methionine

085} 3.40 = R 1.00
Fishmeal Lysine

A8 1.00 A Rk 0.92
Stone Powder Available phosphorus

Tk R L85 1.50 i 0.44
Calcium Bicarbonate Calcium

ISR 2.20

Soybean Oil

aih 0.30

Salt

HAR 0.20

Methionine

i AR 0.10

Lysine

TR 1. 00

Premix

Hit 100. 00

Total

1. BURR & T So e gt 462 £ B1. 1.5 mg, 44 K B2. 7. 9 mg, 46/E £ B6. 2. 5 mg, MR . 0. 87 mg, 4L B12. 0. 014 mg,
#i A FE DL 1260 1U, 4 E K. 25 mg, JHAH . 557 mg, 41 . 8. 4 mg, 4. 1 mg, i . 60 mg, %% . 81. 3 mg,fifi . 0. 15 mg, L . 0. 35 mg,
MR . 40 mg, 2R . 13 mg, == . 0. 15 mg. 2. MRS TR K i BE

1. The premix provides: vitamin B1. 1.5 mg, vitamin B2. 7.9 mg, vitamin B6. 2.5 mg, folic acid. 0.87 mg, vitamin B12.
0.014 mg, vitamin D. 1 260 IU, vitamin K. 25 mg, choline. 557 mg, copper. 8.4 mg, zinc. 1 mg, manganese. 60 mg, iron.
81.3 mg, selenium. 0.15 mg, iodine. 0.35 mg, niacin. 40 mg, pantothenic acid. 13 mg, biotin. 0.15 mg. 2. Ration nutrient
levels are calculated values
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Fig.2 Interaction diagram of drug component disease target network
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Fig. 6 Visualization results of docking between main active ingredients and key target molecules
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Fig.7 The effect of different heat stress times on serum cytokines in broiler chickens
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Fig. 8 Pathological tissue sections of liver in each group of broiler chickens (HE, 200X )
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Fig. 9 The effect of different heat stress times on the levels of heat shock proteins in broiler liver
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Fig. 10 The effect of different heat stress times on the levels of inflammatory factors in broiler liver
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