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H E HM %4655 AR GR0RMEE-wRA- K478 R R % (UPLC-Q-TOF-MS) # K | M % 25 22 5 o
Zh oty FIEIR AT IV AR AR V8 T BBk fo- B V2 45 (renal ischemia-reperfusion injury, RIRI) #J # /2 4 J AL Jiik
5 Jfl UPLC-Q-TOF-MS ¥ K, & Gt W AT - 5 T iV b, R A MG B FH ik AT iRk hey £
B MHE R G -% 948 Z1F A M 4 A (protein-protein interaction networks , PPT) & “ 7 M4 ik, 4-¥e & -38 38" W % | St it
47 A F AR (gene ontology, GO) Fh#t 5 AR A B 5 XK B 48 8 A 4 F (kyoto encyclopedia of genes and genomes,
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F T TCMSP %43 B 35 75 iR 3K 1369 420 ANV sk 2 4F ) e & | 38 33 3R IR RIRI % 9% 48 % ¥e & 5 IR 4R | 3573 0
J& %8 p53. & W AeA-Z -6 (interleukin 6,1L-6) F= i 5% 37 58 B - ( tumor necrosis factor, TNF) % 226 /A~ % & ¥e & |
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B S EI LR B R Model 2825 Sham 2B4RM , K & fo %+ Cr BUN = MDA K -F 80 29+ %, GSH 7K -F 8
2 TFH(3) P<0.05) ;5 Model 28480 H 204 32 89 K K f2 7% F , Cr . BUN MDA # B 9 B 4%, GSH % & 8 2.4
&, B p53 B8 Rk TH(3) P<0.05), Model 28K R B/ 3k sk, T K am iz Hefg Ve 4k
PR B DRV REMA, 858 T A B M) p53 B Ak, LB HIF-1o 42 5 8 %A d i, 224K W
FA IR L FFEAR KR RIRL ¥ Cr #= BUN 3R E K& 545 B w9 A= b 58,74 57 RIRI,

KER Wk B e - R R A S AUR AN G v MAT- R AT R I Bk ik M & 25 3 5 p53 HIF-1 15 5
il ¥

4> 25 . R284; R966 ; R692 XEkFRIREG . A X EHE:1000-9760(2025) 12-522-08

Effect and mechanism of Hippophae rhamnoides L. on the treatment of
renal ischemia-reperfusion injury ;. network pharmacology prediction
and experimental validation

ZHAO Yuqi, JIAO Xuefei,HU Qinglin,GAO Bo
(College of Pharmacy , Jining Medical University , Rizhao 276826, China)

Abstract : Objective Employing advanced ultra-performance liquid chromatography-quadrupole-time of flight mass
spectrometry ( UPLC-Q-TOF-MS) technology, in conjunction with comprehensive network pharmacology analysis and
rigorous animal experimentation,we conducted an in-depth exploration and validation of the chemical constituents and
pharmacological mechanisms underlying the therapeutic efficacy of Hippophae rhamnoides L. in reducing the adverse

effects associated with renal ischemia-reperfusion injury. Method UPLC-Q-TOF-MS technology was utilized to analyze
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the chemical components of Hippophae rhamnoides L. Using network pharmacology methods,based on the screened inter-

section targets, a protein-protein interaction network ( PPI) and an

"active component-target-pathway" network were

constructed,, and Gene Ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathway

enrichment analyses were conducted to identify the key targets of seabuckthorn in the treatment of renal ischemia-reperfu-

sion injury. Eighteen male Sprague-Dawley rats were selected and randomly divided equally into the sham operation group

(Sham group) ,the model group ( Model group) , and the seabuckthorn extract group ( Group H), with 6 rats in each

group. A rat model of renal ischemia-reperfusion injury ( RIRT) was established. The levels of creatinine ( Cr) , blood

urea nitrogen ( BUN) , glutathione ( GSH) , and malondialdehyde (MDA) in plasma were measured. Hematoxylin-eosin

(HE) staining was used to observe the histopathological changes of renal tissue,and the expression of tumor protein p53

in the kidney was detected by immunofluorescence staining. Result

74 chemical components were identified in sea

buckthorn. Network pharmacology screening based on the TCMSP database yielded 429 potential targets. Intersection with

RIRI-related targets identified 226 common targets,including tumor protein p53,1L-6,and TNF. GO function and KEGG

pathway enrichment analysis showed that these targets were significantly enriched in signaling pathways such as hypoxia

inducible factor-1 (HIF-1). In animal experiments, compared with the Sham group,the Modole group showed that the

levels of Cr,BUN and MDA were significantly increased,while the level of GSH was significantly decreased ( P<0.05).

In comparison to the model group,the concentrations of Cr,BUN and MDA were significantly decreased, while the level

of GSH was significantly increased in the H group. The expression of p53 protein in renal tubular cells decreased (P<

0.05). The glomerular of the model group rats were shrunken, with visible infiltration of inflammatory cells. In the H

group , there was a small amount of inflammatory cell aggregation, and the shape of the glomeruli was relatively intact.

Conclusion Hippophae rhamnoides L. may alleviate the oxidative stress state in the body by inhibiting the expression of

p53 protein and up-regulating the HIF-la signaling pathway, reduce the concentrations of Cr and BUN in rats with

RIRI, improve the morphology and function of injured renal tubules, and thus treat RIRI.

Keywords : Hippophae rhamnoides L. ; Renal ischemia-reperfusion injury; UPLC-Q-TOF-MS/MS; Network pharma-

cology ; p53; HIF-1 signaling pathway
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2.7 “%itFEiE

iz FH SPSS 29. 0 itk o3t , £5 & IE A 50 i
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KB AL 2 159 4>, VWS RIRT () 28 A 4 i 3t
226 A, Hor 203 AN S VP BITRRAT 1T 1933 A4S
HUS A5 RIRT MG, WA 2,

Hippophae rhamnoides L
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B9 ZziXH Cr,BUN,GSH #= MDA #j/K-F

4 1tig

RIRI J& 20 M B 3405 1) £ 2 R 22—, Hiag 7
4 AL ] A A A IOz 38K R T 5 SR K S, 4
WOk TE R . R — L2 Y fE 58 h
JEELH 7, (B H 2 bk 5 A A
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