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Elucidation of the Mongolian medicine Huricha-6 mechanism in treating allergic rhinitis via network phar-

macology and animal experiments
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College of Mongdian Medicine, Inner Mongolia Medical Vniversity, Hohhot 010110, Inner Mongolia, China

Abstract: Objective To explore the possible mechanism of Mongolian medicine Huricha—6 in treating allergic rhinitis, based on
network pharmacology and animal experiments. Methods Compounds and targets of Huricha-6 were obtained from the TCMSP da-
tabase and literature. Allergic rhinitis ( AR ) -related targets were identified via searches of the OMIM, TTD, Disgenet, and Gene-
Cards databases. Then, the Huricha-6 target and AR target intersection was identified by constructing a " compound-intersection tar-
get" network and selecting key compounds. The STRING database was used to draw the protein interaction network to screen core
targets, and R language was used to conduct gene ontology ( GO) and kyto encyclopedia of genes and genomes( KEGG) pathway
analysis on intersection targets. AutoDockVina software was used to verify key compounds and targets by molecular docking. An AR
guinea pig model was constructed for Huricha-6 testing. Guinea pigs were treated with Huricha-6 for 6 weeks, then their nasal symp-
toms were evaluated by behavioral assessment. Nasal mucosa tissue was taken for HE staining to observe lesions, and IL-4 and IFN-y
levels were detected by ELISA. Results Network pharmacology analysis identified 107 possible targets for Huricha-6 relevant to AR
treatment, and 30 compounds related to Huricha-6 in the treatment of AR. Quercetin, luteolin, kaolin, isorhamnetin and quinine
were the key compounds, and the key target include VEGFA, STAT3, IL-1B, IL-6 and ALB. KEGG pathway enrichment revealed
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involvement of TNF, IL-17, Toll and HIF-1 pathways. Molecular docking supports the premise that key compounds will exhibit

strong binding to core targets. Animal experiments demonstrate that Huricha-6 can effectively reduce nasal symptoms, improve path-

ological changes in the nasal mucosa, significantly reduce serum IL-4 levels, and increase IFN-vy levels. Conclusion Huricha -6

can ameliorate AR symptoms via interactions with multiple targets that act in multiple pathways, may alleviate inflammatory cell in-

filtration of nasal mucosal tissue, and alleviate AR symptoms by modulating the inflammatory response.

Key words: Mongolian medicine; Huricha-6; Allergic rhinitis; Network pharmacology; Animal experiments
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Table 1 Compounds of Mongolian medicine Huricha-6 pills

MOLID o TR OB DL B
MOL001002 ellagic acid 43.06 0.43 HF
MOLO006376  7-Dehydrosigmasterol 37.42 0.75 I
MOLO006826  chebulic acid 72.00 0.32 ¥
MOLO009135 ellipticine 30.82 0.28 WF
MOLO009136  Peraksine 82.58 0.78 ¥
MOLO009137 I(n l:ﬂ)laju(1 061-meth0xy-4-quinolyl )-[ ( 2R, 4R, 5S)-5-vinylquinuclidin-2-y1 ] 55.88 0.40 T
MOLO009149  Cheilanthifoline 46.51 0.72 W+
MOLO001771  poriferast-5-en-3beta-ol 36.91 0.75 a1k
oL LB o b e 2 ST g s,
MOL002695 lignan 43.32 0.65 aie
MOL002710  Pyrethrin 11 48.36 0.35 a1k
MOL002712  6-Hydroxykaempferol 62.13 0.27 ik
MOLO002714  baicalein 33.52 0.21 a4k
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MOL002773  beta-carotene 37.18 0.58 a4k
MOL002776  Baicalin 40.12 0.75 EAwia
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MOLO010813 Benzo[ a]carbazole 35.22 0.22 AKEF
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MOL000098  quercetin 46.43 0.28 WAL 214k
MOLO006931  Isolariciresinol 6.96 0.39 N
MOL000244  (-)-Borneol 81.80 0.05 BT
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Figure 1 Intersection target of Huricha-6 and AR
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Figure 2 Compound-intersection target network diagram
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Table 2 Core compounds in the treatment of AR by Huricha-6
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Table 3 Molecular docking results of core target and positive control

Zk [LEN =Sy 25418/ (keal/mol )
VEGFA HFERH CyHy, FO -8.8
STAT3 HFERH CyHy, FO =73

IL-1B HFEORH CyHy, FO -7.6

IL-6 HFEOKRH CyHy, FO -8.3

ALB HFERH Cy,Hy, FO =77
PTGS2 i FERH CyHy,FO -8.9

AKTI HFEORA CyHy,FO =7.9
CCL2 HFEORH Cy,Hy,FO -7.1

IL-10 HFERA C,,Hy, FO, =7.0

CXCLS8 HiFEK AR C,,Hy FO, -6.7
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ERAOHT KN ET B2 21 O kR PR MR A ; B R Sk s R EL AT 5 B R SR I 5K

A7 4L B B C 51 H 456 17741

Figure 8 HE staining pictures of nasal mucosa of guinea pigs in each group (x400)
Green arrow indicates ciliary damage ; Red arrow indicates eosinophils; Black arrow indicates lymphocytes; Yellow arrow

indicates dilated blood vessels

A:Blank group; B: Model group; C: Huricha-6 treatment group

3 i3F it

SR AR JE T W Ik, FEREE 2 R
B 57 B B sl AT AR ] s S 3 R R 5l B
kA 2 A ST R T T | S e | S JE R i
AT W H -6, B4 IS -6 M AE AR -6 N BUAL,
Dy IR R R, UAETE A WA AR IR
ARFEVTHTRER 1L, 2B B DL BMK i 2= a5k
S, #5 AR 2 PR R B 2 D HRE
A1k, T 5 HAE-6 XF AR BIHLHIBF TR 480
b, AR5 38 Ao 19X 2% 24 B2 45 5 sl ) S B R i H
-6 1697 AR FIVEFABLEI

LT 4 25 2 A3 by FRATT 0 At R R R
HE D RRER T8 S5 MR Ew, U
K VEGFA, STAT3, IL-1B, IL-6. ALB. PTGS2,
AKT1 CCL2 IL-10 ,CXCL8 % 10 %080 &, 4%
TFRHZEIEIE S XS G mT L B B S5 R 45
T H -6 BARITIEH . HrPORR B 5 G
RIS G Reios , 255 R THIE A -7.3 keal/mol,
580 M Xt B2 A 5, JF BLR B R E 5 STAT3,
PTGS2 . ALB Fll CXCL8 2 [i] %) 45 & Be A% T BH M X
MR DA R R R 5 S 7R (T 25 A 3 i fae , L
A RESEH H #-6 1697 AR A b &9, miiblse
5 & KEGG & 45 R Hres 6 WA i H £ -6 1A
JPHRE FEE LS AR HISEAY TNF, IL-17 , Toll
FESZART HIF-1 45 22 2505 538 I, 31X 263 % 5 R AE
SR AR AR R e s IL-17
FTIEEE AR R SCHEEEH , FLRR AR iF AR Flid

I v I T P AR 40 L v P R 0 ) 2238, 5
RIEE M U, IEAN  IL-17 KA AR R THE
e R A DA G L B, IR IL-17 5
SR TT AR H A -6 1697 AR MIOCHEIRIE, AT
E— 25 B IE I R, AT TE B T 9% 5 538 B i)
RAE T IL-4 Fl IEN-y VE TGS 748 S, I8 1 3h )
SEEXF AR T TR, SCER AR R 20l H
-6 16T, AR JK R S BRI AR 15 2 22 figk , S Rh 20
RN Gt Bt R i BT A 1 | D A N
IFN-y KT, X RUIEH H £5-6 X7 AR A IRIT
BOR IFB ST AR KB JAE SN

ARG AFAE—LE R PR M, B /S E TCMSP %k
PEE T ARAR BB 2 AL AW, 8 5 SOk A FR TR 4
GBI & I A5 A SCER A
Sefb SIS EI SR N AR 2 5 iR as R
PIUERf I | IE AN X L ik & I AT 5T, R, 25
I RBAAAE—E 25 . LR FEBIME 2 i e 5 1, 38
TIRAEREISIRYT AR MG R 8L 8ILL 59, ir DAk
PTG IR L5 0 b ZER AR R BH 259 . R0,
M T HLZEKPA 8 TR K259, nT Be P & Z Il =
AlEe e, PR, A S UE S g T, FRATT AU A T
IL-171% 5 1 J& AH ¢ IL-4 F1 IFN-y 2 > 7 3547
ik

L5 ARBIFSY R FH I 46 24 B2 5 1 6 H 25 -6
1BIT AR KRG AT AR AL 1A 7R 44 %) 00 0 3
M, SEIEW A H A -6 HA 2280 5 f £ 38 MR T
AR, 25 ah S5 R, 5 H & -6 W] il i
IL-17 {553 % H (1 TL-4  IFN-y %5 RAGE B F ) &



