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Abstract: Growing clinical evidence shows that Qufeng Gutong Cataplasm may exert a significant analgesic
effect. However, the pharmacological characteristics and mechanisms underlying this prescription are still unclear.

In the current study, a "disease-syndrome-symptom-formula" association network analysis was performed to
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explore the pharmacological characteristics and mechanisms of Qufeng Gutong Cataplasm against osteoarthritis
(OA), neuropathic pain (NP), chronic inflammatory pain (CIP) and myofascial pain syndrome (MPS) by
integrating clinical phenomics data, transcriptomics data and biological interaction network mining. As a result, the
three functional modules (Qufeng Sanhan-QFSHG, Shujin Huoxue-SJHXG and Xiaozhong Zhitong-XZZTG)
enriched by the drug network targets were all related to the pharmacological effects of Qufeng Gutong Cataplasm,
including dispersing cold and relieving pain, activating blood and relieving pain, reducing swelling and relieving
pain. In addition, the main pharmacological effects of QFSHG and XZZTG were dispelling wind and dispersing
cold and dehumidifying, promoting Qi and reducing swelling and relieving pain, respectively. In terms of reversing
the imbalance of "immune-inflammation-vascular axis", the main pharmacological effects of SJHXG were
regulating the liver and promoting Qi, activating blood circulation and removing stasis. Mechanically, the key
network targets of Qufeng Gutong Cataplasm against OA, NP, CIP and MPS may play a therapeutic role in
relieving hyperalgesia and paresthesia by reversing the "neuro-endocrine-immune" imbalance system during the
occurrence and progression of diseases. In conclusion, our data indicate that Qufeng Gutong Cataplasm may
relieve the pain and wind-cold-dampness arthralgia syndrome related symptoms by regulating the "neuro-
endocrine-immune" system, neurological and endocrine disorders and reversing the imbalance of "immunity-

inflammation". The relevant results may provide a network-based evidence for clinical positioning of Qufeng

Gutong Cataplasm, and offer a direction for further clinical and experimental validation.

Key words: Qufeng Gutong Cataplasm; wind-cold-dampness arthralgia; "disease-syndrome-symptom-

formula" association network; pharmacological characteristics; pharmacological mechanism
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Figure 1 Flow chart of differential expression analyses based on disease-related transcriptomics data. OA: Osteoarthritis; NP: Neuropathic

pain; MPS: Myofascial pain syndrome

KR T 26 17 OA i3 5 20 {7 fd B N FF 5 35 1 B 11 22
T RIEFE S 3434 (log,FC 45 xH{H > 2, P < 0.05),
H B R 1904y, R AR 1534

NP % 55 20 5 B4 R R T A R R 2L iy 9 9 36 s )
s GSE97076' . Wt Fuil L 453 L5 B # el & g o
NP R, ) /I B4 356 DR 20 3R 1 Ak B 51 - & 56 3
NP /N5 3 HIEH /N R 108 B8 1 M2k 47 25 6 4 A, 3%
G 2RI 1794 (log,FC 4 XHH > 1, P < 0.05), I
BB 76 A4S, T IHEER 103 4.

MPS 4% 55 21 5 043 5] 1 SR U T A UR g 4 i 4 5
ISR TS o 0T 7038 B 3T K RS R T
L% 372 MPS #% 2, F| F Tllumina Novaseq 6000 T~ & X
3 U MPS K BRSO SO LN ZH 215 4 HOER KR
A I 0 A R R Py i DR AT vl 0 e, L3R A 22 e ik
K 624 4~ (log,FC 45X {H > 2, P < 0.05), Frf i %EH
5874, FIHEERE 374

CIP ] AH G 5= A 4 & 225Kk U5 T DisGeNET v7.0.
TTD (Last update by 2021-9-29). Drugbank v5.1.9 (Last
update by 2022-01-03) %4 2, % JU 5 HL3R15 180 /> 2k
Ko (AR E AR P2 5 OA VNP 5 MPS [ 95 #
FBEAT AN FR, I 25 B AN [R) B R R 0 EE AR A

P 4% A #1455 1 1B T+ B 70 5K 5 I 4% B AR T R 42

# 3L STRING 11.5 93 A4 2 44 XU i LA 7 ik ik
FEAR 5 OA NP CIP.MPS %5 4 it 5 J A 5 2 [A] (4 AH L
VB FH 9 2%, ¥ B B DA [a)AH BLAE S B I R AR BAS T
434 0.7; FI il Cytoscape v3.8.2 115 X 4% 1 55 4 #1 41
FROEAE CEERRFE AL VR T, 07 1k 3 AN 40 4 FRE(H
PR AR N r A B = R A D S B X 48 S A s 34 T A
H Navigator v2.3 715 1% 77 I B 9 2 BE AR 15 5 9 AH OC
B D] 22 8] (1 B LB AR AE, DA A 8 9 A 356 K] 7 D 25 o
(R, I 7 126 09 £ 432 30T 5 & i 10 £ ) G B 19 5% B
WRAE 9% T7 F U B RS AR, T /e 2k 04
YIhRetz i .

KRR ERERNSEREEST  FIHHE
UEAGE A AR [ 2 4 52 & R BRI 5°F 65 (SoFDA, http:/
www. temip. cn/Syndrome/front/#/) i i% 5 75 X H I B2
A1 B A S A5 5 UIAH OC 1) v B2 AE A% (TCM symp-
tom) HHACEL 2#AE MR (modern medicine symptom). i
it DAVID v6.8 45 72, % 1% 7 % DI R # i #E AR
FoA- T 0 R BEAE HIREAR BEAT D BE = S0 M.

&R
1 ZEREHEANDIEERSFS S
AR SE LA A 5 7y 25 A i 3-deoxyaconi-



TR IFMESG: T —UE—RE— 7 DG TR I 4 23 BT SR Wi R 42 X B9 A7 B 178 D 0K w5 1 R L © 1415 -

tine .\ cryptopine . hypaconitine .nodakenin . sexangularetin
&5, % 3% ¥E b5 174 4> W GABRB3 . GABRP. PRKACA
PRKCA.AKT1 %%, KEGG 785 R R, 2D R
B ROA T N ECEM A D RE R, N2 52416
BB TR R KSR T T AR R AL, AR
B S e 0 2,
2 FFEEMAMAIERIERFF R

& 55 3 1 2H S5 A A6 52 BG4 20 /) W baicalin, car-
thamidin. kinobeon A . senkyunone. wallichilide &5, f %
#LFR 234 /> W NFKB1.PRKCB.GABRBI1.IL6.PTGS2
. KEGG 70 #r 45 R, 2 D) R RO 35 24 280 9
NECER AT RER W, N2 5 A EEE KV R BUK
S48 7 T AR 25 AL B B IR S - RORE - I Bk 2k
i, FHOCHE RS R LK 3,
3 HMIEEANAERIERE R

I8 i 1k R 2 3L A 2 43 39 AN Wl dipterocarpol
ellagic acid.pelargonidin.quercetinkaempferol 5, {i i
#UA% 212 > 41 GABRE.CACNAIC.TRPV1.ATP1A2,
HSD3B1 %% . KEGG 7 HT 45 R i, iZ D BCA K %
ZIROATT N R Th R R H, RN 2 5 4 E#ER K
S K CE S T AR L, A DG B AT S 0 K
WL 4.
4 FHREREHE T OA ML EIEHH 24

AR D 2 $h FME THE 45 R, O 08 H 242 ML KUCE
I L AT B T OA 2K 17 I 2% 1) 50 B X 2% FE b, FLrp 94

N5 OA M RHE bR B A B35 M #2E FE . KEGG 4
Pras BB oR, %77 T OA R 4 3F 37 3 AR B E 4
IEHUARAR I R G 8L, FE 2 5540 Th g IE
- S I PR L ThiE (B S).

HERCE RO P S EGES (S B T
Z L VHE) ¥R VA E &, L KGR (GENE M A
TEVREEE A BT AT O B, T AR R
2t AR FH AT MR D 1 SR AN A USRI, JE e 1 T B
i B8 B (cAMP). 7= # L R R U5 1L R O W
(AMPK) i AP i A 38 BP0 0% 52 A& (PPAR) . ME
B FOIR BRSO R A0 P o0 S5 A5 0 B T 38 I e
fegh AT ACE AR MK, BT HGE OA B
BV T FE A ki 2 it 2R 4 L =D
SRR . HR, I T AT AOE I 2 (LA VIR UK
Fr VAT i AT H) AN LV e 2 (ke R L
=2), S 4 B Ty B 0 4 B RS D AT A00E I, T e
R 1 22 24 3 A0 B OS5 @ B (MAPK) . % i
Pk AL R -3 8 /4R (BB B (PI3K-Akt). FoxO. Ras. 4l
P EE 2 PR T A L O A B T 4 R R 4
MRS, A B T8 OA B3 JCT I Jm  J A1 45 7 9
BEPROIR By - SO 7 I R AT AE OA R 5 it J il 72
RAFE BEAEM . 4% XCE R B A E BT &R (8
WS ) VBRI VB T2 GH9E) TR
IEIRZ (UK T il 475 ), 6 “ By — JORE” AR H
ME H5 9 4% XUBCTE 1, M BILAE T 90 R 3K B8 I P

Figure 2 KEGG pathway enrichment analysis of candidate targets of Qufeng Sanhan group
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Figure 3 KEGG pathway enrichment analysis of candidate targets of Shujin Huoxue group

Figure 4 KEGG pathway enrichment analysis of candidate targets of Xiaozhong Zhitong group
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Figure 5 Exploration of "disease-syndrome-symptom-formula" association network regulation mechanism of Qufeng Gutong Cataplasm

against OA. Network nodes with the red border represent drug targets, and those with the blue border represent disease-related genes (same

as Figures 6-8). TCM: Traditional Chinese medicine; MM: Modern medicine
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Figure 6 Exploration of "disease-syndrome-symptom-formula" association network regulation mechanism of Qufeng Gutong Cataplasm

against NP
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Figure 7 Exploration of "disease-syndrome-symptom-formula" association network regulation mechanism of Qufeng Gutong Cataplasm

against chronic inflammatory pain (CIP)
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Figure 8 Exploration of "disease-syndrome-symptom-formula" association network regulation mechanism of Qufeng Gutong Cataplasm

against MPS
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Figure 9 Pharmacological characteristics of three efficacy groups of Qufeng Gutong Cataplasm
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