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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

FEE IR AT R )1 S B P2
L IE TR S S 23 R 25 A R A B 2, R
A FE RHLFE BT 755 0% 1L M9 b L A0 Th &%, ad A T XU
T 51 L PR ST R S SRR T L R 48 AR I 4
o FLAAYR H A E ), B8R OR SRR A
Gy A Ty B RE . H TR T T B AR 2 4
T 2GR R DT T, S R A X T T RRE A B I R
T 0 R IR R G A P BT Ak P 24 B 2 0T 5, A7 L I R S
ANBA A AL AT 0 ST 2000 55 AN 5 L 25 1)

AR RRZH T HASE AR R 45 & A b, SRR R
iE 2 &7 ST AR A T R R 25897 AR 3 oE
DL ST RRE P Rk, ARHIE 9T TR R RE- T 7K
YK [0 2% 3 BT S W, 4 THI 483 7 +4 AU 98 T2 A B P &5 25 1)
SRR F R RS AR IR, I DL T D81 48 (osteo-
arthritis, OA) #1 £ B V£ 7 (neuropathic pain, NP).
15 M 9 REPE I (chronic inflammatory pain, CIP) A1 JL
797 55 P& 9 45 A 1 (myofascial pain syndrome, MPS) 1
ERIE T SR B, BRI IE ik PR R IR 2 A - T 245 R
B BAE W 48 b, %07 P [R50 F A 0o A
FE R, FRR AR R LD 0k SO AL, 9 1% 07
I PR € o F g T He & B 25 SR (IR 2 AR .

MRS 7%
BEREREBHEAFERSINENKS AT

DA (B 5 058 2, Al 42 2% A 56T, B 15 A BR

B RAIEZ A Be7 25 12 VA0 R IRE; B

T UG L TR AR BREE, BRI EE, HohEiE A L
IR, BTG N R, AR . ARG
A7, 23 EAT A L IR ISR A, 2048 Bk
BTG AR, =8 FERBE AT, KM IEIE, 898 K
JeiR I, MAT KUE K" 2 8 IR R A Bl
RV IH i, o2 5 kR TR N AT O
H, BRI 2 2 JAs, X 5| 2538 K, BT AT, MORAEZ .
BBl &% 1% 7 (A% 0 D 1 24 20 75 s i, o He iR oy
NAEREEEA (I B T2 T2 410 A IE
JEVE ) B W M CHE ) VE AR B
{2 AR VFRAR) A I R A (AT R R A B
FLA LUK AT AT ) 3 AN T
HEREREEBREULFER D RIEIELIRE R ERM
I @ P RS G TG (TCMIP v2.0)
W 7 T 23 MR R 2 A OO 1 R, R B
TR AK 2 B 1 A% % B bR, B E AH AR T 43 (similar
score) > 0.8, F| FH UniProt & [ F 2088 i, 1 i 1k B s 2
44 PR G 3 R B 5 A R 44 FR (official gene symbol).
EREXERSENWEMEIE A7k
OA NP.CIP.MPS 1 Jfiff 5t 4 KU i T2 AT B 15 T 2
A FIH GEO % e A A TR 0 20 17 1A Sz 56 Ao ) 14 2]
(0 B SR 2 2 B0, WSO B IR e 1) 22 S R TR SRR 1S
i 346 H R 4L PP ) B S A SRR TR (B 1)
OA # 6 4 =40 K I T GSES5235% . izt 7t
Tk NS4 JE R A B 8 R 5P &, R L 1T R
R0 R B 2 AN 0 O BB 71 s, R0



. 1414 -

Zj% %4k Acta Pharmaceutica Sinica 2023, 58(6): 1412-1421

OA (GSE55235)
Organism: Homo sapiens

SR

i

OA (n=26) I Control (n=20)

Source: Synovium of joint

Platform: Affymetrix Human Genome
U133A Array

Differential expressed genes (n=343)

OA vs Control
12 ;

NP (GSE97076)
Organism: Mus musculus

NP (n=3) I Control (n=3)

Source: Dorsal horn of spinal cord

Platform: Agilent-014868
Genome Microarray 4*44K G4122F

Differential expressed genes (n=179)

NP vs Control

MPS
*\—/a‘%"‘ Organism: Rattus norvegicus

MPS (n=3) I Control (n=4)

Source: Muscular tissue

§

Platform: Illumina Novaseq 6000
(Rattus norvegicus)
Differential expressed genes (n=624)

MPS vs Control

/hole Mouse

6
o ‘ 12
10 e 5 .
o * . 10 ..,
—~ 8 e e, T 4 - . =
% J..g %. . = . . o 8 ® e .
= Bl Fateics e s . 2 =
=6 2 i'; et > 3 2| 2o S . . %
%E .L“ ) ;;.5'. %’0 oot ‘..'- Q: 6 . i .g."'. o
=4 ~ 5 2 o & . %, e | BAER
K .. et : s y
L2y o
21 @Down (153)} ™ ©Down (103) 2 {eDown37)] ‘% :
01@Up (190) ‘ 0[®UP (76) o L @Up (587)
8 6 -4 2 0 2 4 6 8 -4 -3 -2 -1 0 1 2 3 4 -15 -10 -5 0 5 10 15
log,(fold change) log,(fold change) log,(fold change)

Figure 1 Flow chart of differential expression analyses based on disease-related transcriptomics data. OA: Osteoarthritis; NP: Neuropathic

pain; MPS: Myofascial pain syndrome
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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
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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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