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ingredients and related targets of UR were searched from TCMSP and BATMAN-TCM database, and the active ingredients were
screened by TCMSP database, PubChem database and SwissADME platform; The disease targets of febrile seizures were extracted
from GeneCards and OMIM database, the protein-gene symbol conversion was performed through Uniprot database; The Venn diagram
was drawn by the intersection of drug targets and disease targets, protein-protein interaction (PPI) network was drawn by STRING
database, “traditional Chinese medicine-active ingredient-key target-disease” network was constructed by Cytoscape 3.7.2 software.
Gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis on key targets
were performed by DAVID v6.8 online analysis platform. The enrichment analysis results were visualized by Cytoscape 3.7.2 software.
The key compounds and targets obtained from analysis were performed molecular docking. Immunohistochemistry, Western blotting
and brain patch clamp techniques were used to verify the mechanism of UR. Results A total of 29 active ingredients of UR were
obtained, with 297 corresponding targets. The intersection of active ingredient targets and disease targets resulted in 81 key targets.
The KEGG pathway enrichment analysis results showed that UR mainly acted on neuronal ligand-receptor interaction, nicotine
addiction and cyclic adenosine monophosphate signaling pathway in the treatment of febrile seizures. The GO functional enrichment
analysis results showed that nicotine response, plasma membrane and extracellular ligand gated ion channel activity were most
significant. Immunohistochemical and Western blotting results showed that UR significantly inhibited the expressions of N-methyl-D-
aspartate receptor 2A (NMDAR2A) and N-methyl-D-aspartate receptor 2B (NMDAR2B) in brain tissue of neonatal rats with febrile
seizures (P < 0.05, 0.01, 0.001). The results of brain patch clamp experiment showed that UR had an inhibitory effect on NMDA
receptor induced excitatory postsynaptic currents (¢EPSCnmpa) in hippocampal CA1 pyramidal neurons. Conclusion The active
ingredients and targets of UR in the treatment of febrile convulsions were discovered through network pharmacology and molecular
docking technology. The inhibitory effect of UR on NMDAR was confirmed through immunohistochemistry, Western blotting and
patch clamp technology. This study provides a theoretical basis for further research on mechanism and drug development of UR in the
treatment of febrile seizures.
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ARG LR IWEUE, REARAXRIAE 1 ##
P RGP S B B A R R A, PR iR . 11 B

B “HR BB, N LA 5%~ 6%,
HREZRN 4%~10%, 2 KAET 0.5~5.0 Z /ML
HU, N LHLARIR B s, o] 5l iedhdE, 2R
I i n] e oxit O A 23 1, SEE MK
o S P B (1 J BOE, P E MR/ LI AR KR B R IE
AR,

WS 25967 1 R AR © A 2 000 Z4E 7 5,
PR E TR “ 2Rk, JaN 2 LLE
PPF. BXEE AL, By B XU R R 2,
HA T A R X R T A AR A S
JEFHIE R T/ L #ds R 2 k. R IR b,
TERMER R TR JiaTr v, DA R N F R 55
7 T ORERy, A H R REE T A R BR AL
1] M AN B A 41 o BOAR T 5T S8 e X 4% 25 3 2 5 46
AR, *EREIGT PR RT R T, R
FHIELETEYERL Y AR NS, T S AL
Western blotting S il Jr 5 v B 45 AR AR FH AL ik
ATHRAE, RN TR R0 R BRI/ R B A2
I R I FH H AL S50 i

SPF 2 SD KEFLE 30 A, f&JfiE 28~40 g,
SD KA BN H Jb s el F e s i sh A IR A H
AP BT YFATIE S SCXK () 2021-0006, Fh#J5
EAMAES No.110011231107691518. WS4
ARSI B R R S (LS
CDMULAC-20211109-026)
1.2 5t

BjgE (A5 355210902) W4 H 2 [E 5 Rzl
BIRAF, HIATALSE 2 5 BT SR 50 it 7 Bt Hh 24
FE RPN R v ERHEY I Uncaria
rhynchophylla (Miq.) Miq. ex Havil..
1.3 #Hm5iH

N-H 5 -D- R %4 2 R % & 2A ( N-methyl-D-
aspartic acid receptor 2A, NMDAR2A) #ifk (L5
DF7955). N-H5:-D-RA %14 2B (N-methyl-
D-aspartic acid receptor 2B, NMDAR2B $ifk (fit5
AF6426) T H Affinity AF], HT 9 usesg;
A RS (S PV-9000). DAB & i
A& G5 ZL1I9017) M B Ib h iz &M EHER



* 5156

FER 20244E8 7 $55% H 158  Chinese Traditional and Herbal Drugs 2024 August Vol. 55 No. 15

BIRAF]; PBS &l (k5 No.P1010). BCA &
5 BRI & (IS PC0020). RIPA i (fits
R0010). BiflEW#r (k5 3230609001) T H b %
KERFEARAA rERZMK (#5 MVS-
0066) W F4&EMEHIRFIAF] ;s Tris-EDTA L2l
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Fig. 1 “Chinese medicine-active ingredient-target” network
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Fig.2 Intersection targets of active ingredients and diseases
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Fig. 3 PPI network
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Table1 Top 10 target proteins in degree ranking of PPI

network
R EXE]
AKTI1 32
GRIN2B 27
CNRI1 25
CASP3 24
ACHE 23
NOS3 23
HTR1A 21
CHRNA4 21
GRIN2A 21
OPRMI 20
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FRAEVETT I 15 BRI 32 BT 1 1 23 1 22 B A
YEHI AE
3.6 KEGG BEEED
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Z. BEWERK (P=1.108X10710),
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Fig. 4 “Chinese medicine-active ingredient-key target-disease” network
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Fig. 5 KEGG pathway enrichment analysis of potential targets of U. rhynchophylla in treatment of febrile seizure
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Fig. 6 GO function enrichment analysis of potential targets of U. rhynchophylla in treatment of febrile seizures

&G HHBES A UE (R 2), WA s+ 5
5y IS EIE TR, BB/, — 38 Z TRl SR A
JIRKR . 455 fe J1 8o 1) 72 GRIN2A Fl corynanthine,
H 2t & B8 N —6.78 kcal/mol (1 kcal/mol = 4.182
kJ/moD. A PyMOL # Ak USR5 B A 45
A e K I 0 FL kAT AT A AL AL B, A R B
corynanthine I GRIN2A L E 3 A~ & %,

corynanthine 5 GRIN2A 7E PHE-240. THR-242.

THR243 WbTE A, -7 HlE 5 OPRMI £ AEP-
147, TYR-128 WJERESE, B-#FHEE 5 AKT1 78
LYS-30. GLU-49 &b RS, B-4¢ i 1i¥ 5 CHRNA4
7t PHE-29. ASP-110 #bJE A5 5#, hispaglabridin A
5 OPRM1 £ ASP-147. GLU-229. LEU-219. LYS-
303 AbFE A, corynanthine 5 CHRNA4 7E LYS-
38 MbTE B - A% OB 5 B 1 45 B R E A TR
3D ALK 7.

R2 SFNEGSHE
Table 2 Molecular docking binding energy

254 B8/ (kcal-mol ™)

B PDBID hispaglabridin A  geissoschizine methyl ether  corynanthine B-7% S 17 akuammicine
HTRIA 70VE —4.02 -3.21 —5.43 =5.72 —4.38
GRIN2A  60DL —5.66 =5.60 —6.78 —6.03 —5.86
OPRM1 4DKL —6.27 —4.78 —6.08 —6.50 —4.22
AKTI 1UNQ —3.55 —2.82 —4.98 —6.38 —4.63
CASP3 3DEK —3.53 —3.52 —4.21 —4.54 —4.20
CHRNA4 211Y —5.84 —4.73 —6.10 —6.29 -5.28
GRIN2B  5EWJ -3.71 —4.40 -4.91 —4.24 —4.57
CNRI1 5TGC —0.94 —2.76 —2.36 —5.72 —4.32
ACHE 5HQ3 —3.63 —4.17 —4.92 —4.18 —4.27

1 kcal'mol ™! = 4,182 kJ-mol !
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A-corynanthine 5 GRIN2A; B--%+ 5 OPRM1; C-B-% &7 5 AKT1; D-B-7%+ &% 5 CHRNA4; E-hispaglabridin A 5 OPRMI .
A-corynanthine with GRIN2A; B-B-sitosterol with OPRM1; C-B-sitosterol with AKT1; D-B-sitosterol with CHRNA4; E-hispaglabridin A with OPRM1.

7 SFXHEE 3D RE
Fig. 7 3D Model of molecular docking
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Fig. 8 Effect of U. rhynchophylla extract on NMDAR2A, NMDAR2B protein expressions in brain tissues of neonatal rats

with febrile seizures (X + s, n =5)
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Fig. 9 Effect of U. rhynchophylla extract on NMDAR2A, NMDAR2B protein expressions in hippocampus of neonatal rats

with febrile seizures (X +s,n=3)
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Fig. 10 Effect of U. rhynchophylla extract on eEPSCnmpa currents amplitude in hippocampal CA1 pyramidal neurons
(Xts,n=12)
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