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Abstract : The full-text search was conducted with “traditional Chinese medicine (TCM) + allergic rhinitis” theme in CNKI,
Wanfang and VIP database. The literature published from January 2000 to February 2022 were selected, and clinical TCM
prescriptions for AR were collected under “inclusion and exclusion” criteria. The statistics processing of drug frequency, dos-
age , flavor, property , channel tropism,efficacy and association rule analysis were carried out. A total of 252 TCM prescriptions
were obtained, including 223 different Chinese medicines. And there were 21 Chinese medicines used in the treatment of AR
with high frequency = 30,mainly with exterior-releasing and supplementing efficacies. Warm and pungent were main flavors

among high-frequency TCM. In association rule analysis,21 combinations of TCM with high frequency = 64 were found out;
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among them, Huangqi-Xinyi drug pair was utilized in the highest frequency. The network pharmacological analysis indicated
that Huangqi-Xinyi has 48 active compounds and 306 corresponding protein targets, including PTGS2, HSP90O, CALMI ,
NOS2,and CHRM1. Go and KEGG analysis revealed that core targets predominantly effected on AR by responsing to xenobi-
otic stimulus,oxidoreductase activity, neuroactive ligand-receptor interaction and calcium signaling pathway. Molecular doc-
king results showed that Huangqi-Xinyi drug pair probably treated AR by acting on PTGS2 ,CHRM1,CYP1BI targets through
asarinin , formononetin, kaempferol and quercetin. In vivo experiment showed that Huangqi-Xinyi drug pair effectively de-
creased the level of histamine, total IgE, RW-specific IgE, TNF-a and IL-6 in serum, nasal lavage fluid and bronchoalveolar
lavage fluid of AR mice,and increased the level of anti-inflammatory factor IL-10 in above-mentioned serum and fluids. Also,
Huangqi-Xinyi drug pair significantly decreased rubbing and sneezing times of AR mice and inhibited the protein expression
of PTGS2,HSP90 and NOS2. Thus, this study clarified that Huangqi-Xinyi drug pair had a therapeutic effect on AR by inhibi-
ting HSP90/PTGS2/NOS2 pathway , thereby inhibited inflammation and relieved rubbing and sneezing symptoms of AR mice.
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2:5% 1( Continued Tab. 1)
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A B
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Fig. 1 Drug flavor (A) and property (B) of TCM in AR treatment
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Table 2 Channel tropism of TCM in AR treatment
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fifi Lung 1242 29.86 ' Kidney 204 4.90
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Fig. 2 Efficacy analysis of TCM in AR treatment
215 BHE £ A H A B 15, “SREEE IR 4 45 FEIBR > 60 (124
ffi ] IBM SPSS Modeler 18. 0 #ExtmMiirfey  WpdiG 21 P L3R 3) , IF4e 45 rb 24 (] (8 S ) 2%
(HZGHOR = 30) HEAT BN A, S “ Bl — B T b s (LR 3) o B SCHFE N 12%
A — W27 () IR B I, B B EERE B BARE N 95% RTVE = 1, &KRETmECh 5,8 H
F®3 EHAFIFGR = 60 WAHMAS

Table 3 Drug combinations with frequency = 60

P TTS s P FTS s
No. Drug combination Count No. Drug combination Count
1 WE- R 121 12 5 - 79
2 BB A 117 13 HE-HA 75
3 WP 106 14 EHT-BR 73
4 HIC-HAR 104 15 EHT-HE 71
5 THF-ER 101 16 B W2 69
6 PR 99 17 - 68
7 Bl K- FLAR 96 18 - 66
8 HIG-H 90 19 EHT-HIE 65
9 FHR-EAR 89 20 THF-HA 64
10 FH-HIE 86 21 Bi K- 64

11 CHT-HK 79
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Fig. 3 Association network of high-frequency TCM in AR treatment
T LR SN R i R AN R 2590 22 0] SC B BE A5 55 . Note : Thickness of the lines indicates the strength of the correlation between different drugs.



Vol. 36 FIEN A BT AR | 45 2 3 K LB B0 TEAR IS P 249R YT AR I 1 B AR 1) 25 R R DG 25 43 A 143

Apriori HEEHE—LAZ RS AP A Z R ECMOC RV EERSE 1 LA (IR 4) .

R4 BEHRAET AR KEAHN 34T
Table 4  Association rule of high-frequency TCM in AR treatment

JE T i SCRERE AR $ETHEE
Consequent Antecedent Support( % ) Confidence (% ) Lift (% )
B HAR + B X+ FE R 28.97 95.89 1.57
O HHF + AR + i 21.03 96.23 1.57
B HIE + AR +FR 18.25 95.65 1.57
O BTHF + AR + B + FH 17.86 95.56 1.56
TR FE + AR + BiA 17.46 97.73 1.60
B T+ AR + DX+ 53R 15.48 97.44 1.59
P TLRT + B X 14.68 97.30 1.59
Bi7 XL A+ AR 13.49 97.06 1.77
O B + PR+ EE 12.70 96. 88 1.59
FAR AL + B R + B 12.70 96. 88 2.12
Bi7 /L AR + AR + B 12.30 96.77 1.77
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1 2}j Traditional Chinese medicine
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Fig. 4 Dose analysis of high-frequency TCM in AR treatment
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HQ, : #5453 CT W58 3 BH W08 5 CX 1125 FL K% DS 2 36 25 DL M e JZ: 95 F5 BS: 145, Note: XY ; Magnoliae Flos; HQ, : Astragali Radix;
FF : Saposhnikoviae Radix;GC: Glycyrrhizae Radix et Rhizoma; CEZ; Xanthii Fructus; BZ, ; Atractylodis Macrocephalae Rhizom; XX : Asari Radix et
Rhizoma; BZ, : Angelicae Dahuricae Radix; GZ: Cinnamomi Ramulus; WWZ ; Schisandrae Chinensis Fructus; MH; Ephedrac Herba; WM ; Mume Fruc-
tus; HQ, : Scutellariae Radix;CT: Cicadae Periostracum; BH ; Menthae Haplocalycis Herba; CX ; Chuanxiong Rhizomas FL: Poria; DS : Codonopsis Radix;
DL: Pheretima; JZ: Sinapis Semen ; BS : Paconiae Radix Alba.

2.1.7 EBIPHEF AR R EIH KIS 18 JG254 50 I B2 1 41 (H
FIFH] TBM SPSS Statistics 23. 0 it 21 BRERIR (IR BB FK% 555 .2 41 (134 Wi iy
2 2GSRI = 30) HEAT* FURME™ BT, B0 JB) 3 ALCHERE . FIAT TR ) s B 3Kl B I
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Fig. 5 Cluster analysis of traditional Chinese medicine in AR treatment

2.2 MKHESH 30% , 25251 ( drug-likeness, DL) = 0. 18, 31—

MRIEBAIRIZ I EE R B, BE-F R (HQ-XY) W SCHRAM SER N ARG 87, 245 3 B B T 14
X R A IR IRIAYT AR (MR S A WA S 24 A ERTEHE R 24 A, G915 615 3] 48
A IR R 121 zk,ﬂaﬁ#%ﬁ#ﬂ‘ﬁﬁﬁféé—%?@% A(ﬁﬁ)ﬂiﬁ PO RTENER 5, Hi B e

XA AR (53 FAEJUPLE], Blis I Eg 25805 4y B B ro A AR 2 3R A T 2 B AR
TXHESE T BT IRIZ IR T . OF ARIRER BB R IR R gy R
2.2.1 SRE-F R GXTEM RS RS BT PR 4o 8 i TCMSP ., SwissTargetPrediction , SEA |

{fi i} TCMSP %504 P2 AR U AN E SR A ¥ i PubChem 1 DrugBank {48 22 3K UL 348 1 P 1043 19
o7, PR IR 3% S8 (ADME) 170k i & e AAER, AIF A EE IS 2] 306 AT g r s M
N ORI H) A B (oral bioavailability, OB) = J=

RS BE-FRAGWNPFEERS
Table 5 Active compounds of HQ-XY

IS :
Jeamn o e, OB(H) DL M Tl
weight ~ Chinese medicine
H1 MOL000387 LS Bifendate 31.10 0.67 418.38 W
H2 MOL000033 B4 {5 B-Sitosterol 36.23 0.78 428.82 B
H3 MOL000379 5 # 4%+ Methylnissolin-3-0-glucoside! ') 36.74 0.92 462.49 iy
H4 MOL000296 WA IC Hederagenin ! 36.91 0.75 414.79 HIE
H5 MO1000442 1,7-Dihydroxy-3 ,9-dimethoxy pterocarpene!'?! 39.05 0.48 314.31 T
H6 MOL000374  5’-Hydroxyiso-muronulatol-2" ,5'-di-O-glucoside' ! 41.72 0.69 642.67 W
H7 MOL000422 11251 Kaempferol [ °) 41.88 0.24 286.25 #HE
HS MOL000098 Mt % Quercetin! ') 46.43 0.28 302.25 HHE
H9 MOL000417 E F A Calycosin' %) 47.75 0.24 284.28 O
H10 MOL000439 Isomucronulatol-7 ,2'-di-O-glucosiole! ') 49.28 0.62 626.67 O
HI1 MOL000354 B 2= Isorhamnetin! % 49.60 0.31 316.28 O
HI2 MOL000239 A5 [ 2 Jaranol [ 50.83 0.29 314.31 W
HI13 MOL000371 3,9-Di-0-methylnissolin' ] 53.74 0.48 314.36 B
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#3% 5( Continued Tab. 5)
o P
S o e o) DL Vel Tl
weight Chinese medicine
H14 MOL000211 FIHEAS S Mairin! 2! 55.38 0.78 456.78 I
H15 MOL000380  3-3%3E-9,10-— F 4 5L 8 H % Methylnissolin! ') 64.26 0.42 300.33 W
H16 MOL000438 S S5 Isomucronulatol |01 67.67 0.26 302.35 P
H17 MOL000433 -z Folic acid!') 68.96 0.71 441.45 I
H18 MOL000392 HAFAE #Z Formononetin''* 69.67 0.21 268.28 HHE
-O-F 3L A8 G ] T
H19 MOL000378 7_7 OOMEF:};I’:OTU%:LL‘; Eii 74.69 0.30 316.38 W
H20 MOL000398 B # L Tsoflavanone! ') 109. 99 0.30 316.33 HIE
H21 MOLO000407 EIEHFF Astragaloside [V 22.5 0.15 785 P
H22 MOL000401 HERAF [ Astragaloside T 46.79 0.11 869. 17 W
H23 MOLO000403 FEERTF I Astragaloside [1 46.06 0.13 827.13 I
H24 MOL000405 HTERTT I Astragaloside III 31.83 0.1 785 W
X1 MOL012123 Denudanolide A 31.19 0.46 356.43 ¥R
X2 MOL009849 MR8 E Asarinin['] 31.57 0.83 354.38 EH
X3 MOLO12112 F2 U AZHB B, Kobusin '] 34.73 0.73 370.43 FH
X4 MOL000315 11134 % Hancinone''®) 39.31 0.44 340.4 T
X5 MOL001494 AR 2.7 Mandenol 0] 42.00 0.19 308. 56 iR
X6 MOL012137 A 22 8% Magnolone!'® 50.56 0.55 388.45 SEH
X7 MOL012126 Denudanolide D' 51.28 0.47 400.51 ST
X8 MOL012129 SEHNGE Fargesin! ') 55.61 0.73 370.43 FhR
X9 MOLO00313 Galgravin''%] 57.12 0.39 372.5 Fil
X10 MOL000314 ( +)-KkAZLF# Grandisin!'7 57.12 0.39 432.5 ey
X11 MOL007563 0,0-—F SR8 % W IS HE B Yangambin''®) 57.53 0.81 446.54 TR
X12 MOL012120 Denudadione B!'%) 58.79 0.41 340. 4 ¥
X13 MOL012130 HF 6 B Fargesone B[ 59.37 0.51 372.45 FH
X14 MOL012136 Machilin G['0) 60.11 0.45 356.45 FiR
B — e 7

XI5 MOLO12131 Isoﬂl;likff}fuif ﬁm] 60. 54 0.36 356.45 ok
X16 MOLO00310 F 22§ B Denudatin B['%] 61.47 0.38 356.45 ¥l
X17 MOLO12119 Denudadione A''®) 61.56 0.36 356.45 ST
X18 MOLO012125 Denudanolide ' 62.56 0.39 370.48 FH
X19 MOLO12124 Denudanolide B! 100. 06 0.36 356.45 ¥l
X20 MOLO006765 #5252 Peonidin!'®) 26.92 0.27 301.29 FH
X21 MOL000254 T#W Eugenol®) 56.24 0.04 164.22 S
X22 MOL000124 FPEERE Citral 0] 22.52 0.02 152.26 FH
X23 MOL000122 1,8-Fi¢h} 2 1,8-Cineole!'® 39.73 0.05 153.28 ey
X24 MOL000764 A 240§ Magnoflorine!'®) 26. 69 0.55 342.4 i

2.2.2 HRAR RmIAS RS S L AR T

S LEEES

M TTD , DisGeNet , GAD } DrugBank % ¥ &

AR PR 321 4>

K5 AR AR AL R L, 5 9F R E R A 2

o K 306 A~ - TSI A

321 AR HE R U FEAT 3] 63 i - R 2 Xt
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7 AR BB AE SR FL o FIHT Uniprot B a2 X6F
AR R 3 A SN R AT R IR 44 B v
AR, FIH] Cytoscape 3. 7. 2., B4 4 il 70- 48
SR TR R4 TEDLIE 6, i M 2% 4L 35 A
PR 8,63 AN KU 1Y UM 347 A3l (T
A 13 TR AR AR E X I A, S 2% H R

IFNC
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2.2.3 GO AW IikE oA KEGC @ 3% F &
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1 63 AN AEAE R S AEZ 5 A Metascape [
i BREY R N, BE A R P <0. 05, 3547 GO
I KEGG &80T,
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Fig. 6 “Compounds-targets-disease” network of HQ-XY drug pair for treatment of AR
T BN TIE RN AR R B R 5 ORI (2508 43 ) 38R 37 SRR B BE TG PR LAY, B G R 2R 0 5 W G RN (2R 53 1) 378 < TR S T
4355 R R A5 4, BRAR F R AR I 1 2 48 S AH B I 5 Y% 4% . Note; Green hexagon is allergic rhinitis;blue, pink diamonds indicate active
compounds from Xinyi and Huangqi respectively, yellow circles represent potential targets ; blue, pink lines represent target interactions with Xinyi and

Huangqi separately ; black lines stand for target relationships with allergic rhinitis.

1t GO 73Hr e S, 2645 2 4 M) ad F2 ( biological
progress , BP) 45 H 1L 656 4>, 4H it 2H 43 ( cellular com-
ponents, CC) 45 H 36 4, /3 7 I fiE ( molecular func-
tions, MF) 25 H 3L 122 4>, GO Zp Mr &5 5L R BT, AH G
B0 5 BB KO AR I8 B [ B ( response to xe-
nobiotic stimulus) . [l & FF 81 ( regulation of blood
circulation) | Il & H 12 4k 7 ( blood vessel diameter
maintenance ) L) A % #5 f 7 1 §E (regulation of tube
diameter) S5 /E W) 8, 25 G PR 2 A0 1k
( G protein-coupled amine receptor activity) AL
fifg 75 14 (oxidoreductase activity ) "B | it 2 52 4K 16 P
(adrenergic receptor activity ) Fll Ifil 21 % 4% & ( heme
binding ) /4> T Y1 fE , 5 R4 ( membrane raft) | il
[X_( membrane microdomain ) ., %< fjft f%% ( synaptic mem-
brane) | T v i I M ( external side of apical plasma
membrane ) 5 %5 B T 1A I 4E ( plasma membrane raft )
SEANMLZE /3 B VIAR G . Ffiik BP CC MF BYHj 10 {37

USRI (UL TA) AT SR o

KEGG E&H 8 P <0.05 B HZA 92 1, B8
Ve ds R R 20 38 BSOS IR (LI 7B) AT
s o BERERHT, E T AR YT AR Y 2
AU S VD B 28 T O AAR - 52 A4 AH B A 38 6 (neu-
roactive ligand-receptor interaction) 455 7-{5 5@ 18
(calcium signaling pathway ) 2 [E B 2R A Y06 AiGE
1% ( steroid hormone hiosynthesis ) | J&3 i i % ( path-
ways in cancer) J& 5 54 Y& i % (lipid and ath-
erosclerosis ) b BURE-Z 1 1L 18 B ( chemical car-
cinogenesis-receptor activation) 1 cAMP {5 5 i %45
{55 & ( cAMP signaling pathway ) 2,
2.2.4 MRy -Fe b BRI W %

it KEGG w473 #r & B, A7 DU OB i B 1Y)
TETERE AR TN EGE R 10 A, 23 391 2 A 220 PR T
PR-S2 VA AR PR R (P1,19 A) 565 85 T-(5 5585
(P2,14 4>) EE R B W) & iUl % (P3, 11 A4)
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Fig.7 GO (A) and KEGG (B) analysis of potential targets for AR treatment by HQ-XY drug pair
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Fig 8  “Compounds-targets-pathways-disease” network of HQ-XY drug pair for treatment of AR
T 7SIIB RN B 555 5 7 T ARTR IR 278 R Sk 48 1) DG B (8% 5 22 08 1 R 3 S AR AT US43 R AE M R B 1T 5 8 AT B 2 AR A
FE{E K3/, Note: Hexagon is allergic rhinitis ; Squares indicate key pathways regulating AR ; diamonds and circles represent active compounds and

potential targets respectively;colors ( red—vyellow—green) and size (large—small) represent degrees of nodes.

(P3) AR VU S SCHEE B% , S ARNAL S W HEAT 207X 7%, AT 10 45 28 8 7 B 1 3R 24 0 Hh ) 0 1k
AR, 2R WK O MRYEES S REBRTETE LWy MR A B R A R AR ST AR
ﬁ?EWM%E%%&Eﬁﬁ%Vw%%ﬁtﬁ% KAREEARH o

JE], B B A5 A e /N B9 PTGS2-X2 (-10. 2 2.3 {KAKILIEIE
kcal/mol ) \PTGSZ-HIS(—9. 5 kecal/mol) ,CHRM1-H7 2.3.1 Xéﬂ'l‘fﬁl AR JERIERF bR
(9.2 kcal/mol) , CYP1B1-H8 (-10. 5 kcal/mol) #I WELELE B & 5 d /NBRAT ik, 5

CYPIBI-H7(9.9 kcal/mol) #4770 FXHER LR C ?HPI‘H FE, MZE /)N B 4 55 AR EE 0 5 IR I 8 1
®o6 XPERETESEARAUALAUHXRRE

Table 6 Relationship of key pathways, potential targets and active compounds

SCHEERE WERAEN Lon o el X BB
Key pathway Potential target Degree Corresponding compound
P4 PTCS2 SIKV 33 ;IIIS\H%}Hf \XI-; XI;:?\)I;IZI4 H13 'H15 H18 HI19;XI1 ~ X3 X5 ~ X7.,X9 ~ X13,
P4 HSPOOAAL _ o 2117\?5)(‘21—(1)7\\)(1—5‘\H9\H11\H12\H18‘H19,X1‘X6‘X7\X9\X10\X12\X13\XIS\
P2.,4 CALM1 - 20 H7 .\H9 H11 ~H13 H18 HI19;X2 X3 X6 .X9 X10.X11 X13 X15,X20,X24
P2,4 NOS2 - 15 H7 .H9 H11 ~ H13 HI5 H18 H19;XI X7 .XI8 X20
P1,2 ADRAIB - 15 H4 ‘H7 H13 H15 H19;X9 X10 X15 X17 X18 ,X20 X24
P1,2 CHRM1 6ZFZ 15 H4 H7 H13 H15 HI8 H19;X9 X10 X12 X15 X21 X24
P1,2 ADRB2 - 13 H8 .H9 .H13 H15 HI8 .H19;X3 X9 .X15 .X21
pP1,2 CHRM3 - 13 H4 ‘H13 H15 HI19;X9 X10 ,X15 XI18 X21 ,X24

P3 CYPIB1 3PMO 8 H7 ~H9 HI11 HI2;X21
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Fig. 9  Minimum binding energy of core targets and corresponding compounds
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X2 408 & HIS . T AL B 28, HT 1L 451y, H8 - Mt f2 25 . Note: X2 : Asarinin, H18 : Formononetin,, H7 : Kaempferol , H8 : Quercetin.
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Fig. 11 Mice behavioral observation within 15 min after nasal-provocation for five consecutive days
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2.3.4 B S BRIk B i vhik P TNF-
o IL-6 Fo IL-10 K-

5 C /N ERA, M ZH /) BRIt 6 78 PR RN B i
HEVE W b TNF-a 1 IL-6 KFE B E F (P <
0.001) ,IL-10 JK-F- 2 FFE (P <0.05,P <0.01),
5 M 41/NE A, LT 41 HQ-XYG £ fil HQ-XYD 41

/N G 08 YO Y o Y E R M T TNF - 1 L6 7K
SERERRE (P <0.01,P <0.001), LT 411 HQ-
XYG 21/~ it 60 7 O 3R Sk s WE Y i TL-10 7K
2% FFFH(P<0.05,P <0.01,P <0.001),HQ-XYD
2 /N R 74 T 0 AR e s VR R TR R TL-10 7K 25 57
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Fig. 14  Comparison of TNF-a,IL-6 and IL-10 levels in bronchoalveolar lavage fluid of each group.
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Fig. 15 Comparison of TNF-a,IL-6 and IL-10 levels in nasal lavage fluid of each group.
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