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(Abstract] Objective To verify and analyze the ingredients, targets, and signaling pathways of Hou’s Black Powder (HBP)
from Jin Gui Yao Lve (Essentials from the Golden Cabinet) in treating cerebral ischemia reperfusion injury (CIRI) by network
pharmacology and animal experiments, and to investigate its mechanism of action through lipid and atherosclerosis pathways.
Methods The intersection targets of HBP and CIRI were obtained from TCM Integrated Pharmacology Research Platform (TCMIP)
V20, GeneCards, and OMIM disease databases, and their protein—protein interaction (PPI) network was constructed using the
STRING website. Cytoscape was used to screen the core targets and ingredients and to construct an ingredient—target network. R
language was used for GO and KEGG enrichment analyses, and AutoDock Vina was employed to verify the docking ability between
ingredients and targets. In animal experiments, sixty SPF-grade SD rats were randomized into sham-operated group, model group,
western medicine group, and low—, medium—-, and high—dose HBP groups. A MCAO/R rat model was prepared by suture—occluded
method. Seven days after modeling, the rat neurological function was evaluated by modified neurological severity score (mNSS). The
volume of cerebral infarction was determined by TTC staining and the pathological changes of the brain tissue were observed by
HE staining. The serum content of low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C), total
cholesterol (TC), and triglycerides (T'G) was measured by fully automatic biochemical analyzer. The serum levels of interleukin 13
(IL-1B), interleukin-6 (IL-6), and tumor necrosis factor-oo (TNF—a) were examined by ELISA. The protein and mRNA expressions of
HSP90AA1, NF-kB1, and SRC in the brain tissue were measured by immunohistochemistry and RT-qPCR. Results A total of 508
active ingredients, 549 drug targets and 1,592 CIRI disease targets were screened from HBP. A total of 153 intersection targets
were found, with HSP9OAA1, SRC, and NF-kB1 identified as the core targets. These core targets exhibited a strong binding affinity
with core ingredients such as palmitic acid, adenosine triphosphate, clionasterol, and adenosine. The biological processes of GO
enrichment analysis mainly involved the response to exogenous stimuli, location maintenance, and inflammatory response regulation.
KEGG pathway analysis was primarily enriched in lipid and atherosclerosis pathways, cAMP signal pathway, and arachidonic acid
metabolism. Compared with the model group, the mNSS score, cerebral infarction rate, serum content of IL-183, IL-6, and TNF—, as
well as HSPO9OAAT1 protein expression level and mRNA expression levels of HSPOAA1, NF-kB1, and SRC in the brain issue of
each dose HBP group decreased (P<005, P<001); the levels of LDL-C, TC, and TG decreased in high-dose HBP group (P<005, P<001),
while the HDL-C level increased (P<005); the TG level in medium—-dose HBP group decreased (P<001); the protein expression levels of
NF-kB1 and SRC decreased in western medicine group and medium— and high-dose HBP groups (P<005, P<001). Compared with low—
dose HBP group, the mNSS scores, cerebral infarction rates, serum levels of TG, serum content of IL-1B, IL-6, and TNF-a, and
mRNA expression levels of NF-kB1 in the brain tissue of the medium- and high-dose HBP groups decreased significantly (P<0.01);
the protein expression levels of HSP9OAA1, NF-kBI1, and SRC and the mRNA expression levels of HSP9OAA1 and NF-kBI1 in the
brain tissue of high-dose HBP group decreased (P<0.05, P<0.01). Compared with medium—dose HBP group, the high-dose HBP group
showed reduced mNSS score, cerebral infarction rate, and serum content of IL-1B, IL-6, and TNF -, as well as decreased
expression levels of HSP9OAA1 protein and NF-kB1 mRNA in the brain tissue (P<0.05, P<0.01). Conclusion Hou’s Black Powder
treats CIRI with a multi-ingredient, multi—target and multi—pathway approach. A key mechanism of its therapeutic effect involves
suppressing the mRNA and protein expressions of the core targets HSP9OAA1, NF-kB1, and SRC, as well as regulating the lipid
and atherosclerosis pathways.

(Keywords) Hou’s Black Powder; cerebral ischemia reperfusion injury; lipid and atherosclerosis pathways; network
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HSP90AA1 CATAACGATGATGAGCAGTACGC GACCCATAGGTTCACCTGTGT 85
NF-kB1 AACAGAGAGGATTTCGTTTCCG TTTGACCTGAGGGTAAGACTTCT 104
SRC CTCAGCACAGGACAGACAGGCTAC CACCTTTCGTGGTCTCACTTTCTCG 178

DX o ) T AR LG 2R BRIV AS A8 6 (% ) =i B AT T
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*3 EREHIAIT CIRI

LB S RIS

Pubchem CID P R DC BC cC
985 Palmitic Acid FrArR 427 0.015 355 2 0.389 308 5
14308007 Adenosine Triphosphate SRR 399 0.413 073 3 0.475 514 5
457801 Clionasterol 5 DU S T 221 0.002 322 2 0.380 034 0
60961 Adenosine i3¢0 155 0.099 406 2 0.405 323 7
5281330 Poriferasterol AL B 133 0.002 322 2 0.380 034 0
5280450 Linoleic Acid PR 129 0.009 248 7 0.384 394 7
5988 Sucrose RERH 112 0.008 333 6 0.378 531 1
5283637 Campesterol ST S 95 0.002 473 5 0.380 681 8
379 Octanoic Acid FR 87 0.015 355 2 0.389 308 5
60961 Lauric Acid FEERR 87 0.015 355 2 0.389 308 5

3.5 GO #MKEGGC E&EHH

GO FHEMNIIAFRIZHE 2 237 4%, HP BP 4
H 1 926 4%, F2W5 KT IMEE R0 SO A E 4k
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N5 CC 25 H 130 2%, BRI IR IX. W9 a5 ;
MF 2% H 181 4%, G 454 Uk 454 | 1l
AREEH% TEWK 4, KEGG & 45015 21 1 #

180 4%, t 4% i B 5 S DKok HEREAL  c AMP {5530 % |
A DR A A TR LI 5 e PAEHES B 02
J57 55 B Ik sk AT R T i, 38 B LT DL T 6, A0 I A
HSP90AA1 SRC \NF-«kB1 ¥ 5 708 %
3.6 FrFxtER

WEAZ 0 B A3 43 00 5 % 0 B S EE F1 HSP9OAA L
(PDB ID:1YC1) SRC(PDB ID:1043) NF-«B1(PDB

GO Enrichment

response 1o xenobiotic stimulus
maintenance of location

regulation of inflammatory response
response lo extracellular stimulus
fatty acid metabolic process

caleium ion transport

response lo decreased oxygen levels
response lo oxygen levels
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