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B E HH: #Fit miR-29b 7R E K ¥ K (knee osteoarthritis, KOA) K B4k & B " Fu LA 2= 45 Y 16
FEAHLE . Fik: SD K RILMALI F &% 2 4 x4, KOA 4. KOA + miR-NC antagomir 1. KOA +
miR-29b antagomir 4. B[R X # # & Wi K% F KOA, AR 1 A& X ¥ iF 4 miR-NC antagomir 5 miR-29b
antagomir, 30 K& AT, WiE#EHER E K 3h; 40 ALA Fo 4k E F miR-29b & E X miR-29b antagomir
MHCEERE. A, BT AALAESE NP, Al E 448 X & 8 MuRF1 o Atrigon-1 B9k ik, UK
ALA # PI3K. p-AKT. P70 th& . Z58: qPCR B 7~ antagomir 7 98 ¥ fu LA # #5 miR-29b;
B R, H miR-29b K E X Fhak; HE. PAS 3641 WB %~ 98 miR-29b #4) JL A £ 45; 4
¥ 214k B 7 30 %) miR-29b 7 i 1 E 2B LC3 9 beclin-1 $44m B ;%% % X F1 WB B T miR-29b
T % IGF/PIBK/AKT 12 5. £5i£: miR-29b antagomir *f KOA J& # & B v Fn LA 245 EL A W67 1E A,
miR-29b T 1E % KOA 4 7E 1677 58 4.
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MiR-29b is involvement in cartilage autophagy and muscle atrophy resulting from knee
osteoarthritis in rats *

XIE Xiaoting "*, ZHENG Yongjun'*
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Abstract Objective: To investigate the role and mechanism of miR-29b in cartilage autophagy and muscle atrophy in rats
with knee osteoarthritis (KOA). Methods: SD rats were randomly divided into control group, KOA group, KOA + miR-
NC antagomir group, and KOA + miR-29b antagomir group. KOA was induced by anterior cruciate ligament amputation,
and miR-NC antagomir or miR-29b antagomir was injected into the knee one week before surgery. After 30 days, the
materials were collected to verify the success of the modeling; the content of miR-29b in muscle and cartilage and
the effect of miR-29b antagomir on cartilage degeneration, autophagy, apoptosis and muscle atrophy were detected,;
the expression of atrophy-related proteins MuRF1 and Atrigon-1 was detected. expression, and expression of PI3K,
p-AKT, P70 in muscle. Results: qPCR showed that antagomir could down-regulate miR-29b in joints and muscles;
weight-bearing experiments showed that inhibition of miR-29b improved joint function; HE, PAS staining and WB
showed that down-regulation of miR-29b inhibited muscle atrophy; immunohistochemistry showed inhibition of miR-
29b can increase autophagy by activating LC3 and beclin-1 in cartilage; immunofluorescence and WB showed that
downregulation of miR-29b affects IGF/PI3K/AKT signaling. Conclusion: miR-29b antagomir has therapeutic effects
on cartilage autophagy and muscle atrophy in KOA, and miR-29b can be a potential therapeutic target for KOA.
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B <5 % (knee osteoarthritis, KOA) +& —Ffi ¢
FTIRAT RSO, L A B R NI SR . R
BRI N ERAE Y, FEIER RIS TE
i ARV S M H R AR SR ) R SR, RO
FELAE GRS TR . RSN Jy R P R P,
KOA J5 N UL IUNLAT R R, LR i ARt/ B,
WL FRI54%3 7T g 599 1) A R U B 7™ B R FE AT
BRR . MR SRR R SEERAR R AT AL, B T IRV
SRR L B KOA I B A R P, st BB
WLRITC Fy 245 1T fe 2 TR ERYT KOA.

MicroRNA & — KW AR KE N 20~24 1
H & B/ RNA, 3% 5% J5 ] i 9 2 R i R 08 .
MiR-29 Z J& £ i miR-29a. miR-29b Al miR-29c,
FEMAAK KR EEER . Hd miR-29b &
5T ZMREIEOIANZESE, BFEE. BIE.
SRS, MREY, 7E KOA HIERHLE+,
WEHMBIT R AN EER R, T AW
Fhe TRIGET NPT, TRIET N AW, KOA 5K
B 40 M T3 0, miR-29b-3p £k & ETF, 4
miR-29b-3p J&, BCEAMEE T Y. [T
KOA A 40 (0 A7 35 FA AU S e Rt e
JE 3T B miR-29b 78 KOA 5| #2 ¥ 1 P Sk JUL 25 45 A
AT IR AR R S S AR S AL HEAT R 5 1R
W, RIT KOA BEARARALEH, AlIGK EHIT KOA
TBIT 77 AR R -

Bk

1. LB

DR E 12 A 5 A2 R S5 Ik g, A S e B ME P
SD K il 40 X (150~160 g, 6 J& #, fit #&, SPF
G, kA LERMEDREARAR . WIET
RERE, SWEHRREREN 24°C, 1BEE]
£ 40%+5%, B/ JE 3 O 12 /NEE, R £
oK e ¥ R sy & A B SR T R A BOKE5)
YIRL 22 ERAS B ZE B S AL HE A IAT (IR B L 1E 5
202006007S)

2. 25

REWZH (ETAFD » BRI,
Masson 47 HE 4. PAS 4. PiEMEE W (ser-
vicebio); BCA # [ I 52 i f] & . TRIZOL. ¥
A&, PCR A& (Takara A5 5 S0
FANEE (EZ)) ;5 miR-29b antagomir. miR-NC antag-
omir (#FF/AH]) ; Anti-MuRF1 /4. Anti- Fbx32
Pifk. Anti-LC3B ik, Anti-p38 alpha/MAPK14 i
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&, Anti-mTOR (phospho S2448) #i{4. Anti-PERK
(phospho T982) #ifA. Anti-Beclin-1 #/1{&. Anti-PI3K
iR, Anti-AKT (phospho T308) ik (Abcam A7) ;
ECL ##f & (CRAEAR]) ;5 HRP-conjugated Goat
Anti-Rabbit IgG. HRP-conjugated Goat Anti-Mouse
IgG (BBIA®]) ; Fif PCR 514 LA T A
B

3. STk

(1) L5 2 e A3 40 6 Ji % K R 4% b
WU 593 4 21, X2 (Con ) AL (KOA
Z0) . KOA + miR-NC antagomir 241 fl KOA + miR-
29b antagomir 4, &4 10 H. Bz A X 44,
FoA =41 R FH AT A X0 BS W R (anterior cruciate
ligament transaction, ACLT) 37 KOA #8!, 25X
MRAHAHEAT T ARAEA IS W) . GRERT 1,
4 IC B 4F 1 miR-NC antagomir 1 miR-29b antagomir
I3 AR R BB A BEL N 22 RS, B R KR [
SEVES O £, B SRS 15 ng, FRRVES, FFek 1 .

(2) B R R L R ACLT &57
KRB ST R, I v 55 2% B2 B 2 A T VRURR
Weja, BIBRARRA MR BA, WEERRT, #
PR B ST RS AN, IR AL BT BT IR 5C T 2,
e fEa, R BB SCT I i 90°, fyoE gk
RATE NG /N0 U)Wl 22 X0, B S b
IR IR IR o JE MR Ja R B i I R AW L
BAGEERIEEYIN . NS TR, K5
AT 3 RIAIKBULAER FER.

(3) KEMLPHK: 9% miR-29b an-
tagomir X K BRI TR, A A XU Pl
IO K BRHEA TR, XUR A7 H 22 F T S AR 0L
AR 2 AR R R 10 BRRUBNE B2
BRI & P HEATE SN SR J5RE R BRXUE 7350 TR
MRRAUE s b, BURE TR, B EAR T E,
MR R B B RIS RI, iR . &
BERERW S s WA HEMEME, FR3H, K
Ao A EARL 925 X S PR AAERUAEL, 55 ER AR XU A2 97 B
72, WOPHIME. ses Tidsear 1 A 1Kk, E@ie
1R 1 R AN ER T, P I 22
FE[F— I (] Bt AT, HAE G A RIOR .

(4) SEEGEUM . SRIRIERE 4 G, KRR
VRS R 24N, KA T 58 e RIBOIR A I, UK
Az PR KO K SR EAT ME AL BE, o S TR AT B K B
JBEVU Sk URH I SR 15 2044

(5) ARGt BT, BPULALHE Feth,
FZHZE, K OEE 75% LX) R AT Bk 4k
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H, HRAKMGETE, AR ERBAATE S min J5
BUOKBE A, SEEARTE, K 5 1 P AP AT e
AbH S min, PR REE F  O% T Masson 4 4
Mt 3k A2 [F) HE 44 €5, H Masson A IR IR ) A it
7%, Masson B 1 Masson C ¥& 2% bt VR &2 G U] A
1 min, ¥&WE, 1% HIEhMR ABE 5040, J5 46 Masson
D, E, F 4> 52 %« V) F 6 min. 1 min #130's, A
1% HIVKBS RIS fa AT K AL 3, R I s
JR G HR R i 0 e I I R R) HE G,
S min Ja/KEE, FH 0.1% HIUKESER 71 A BEOK P 3%
B e gt s IEUUSK AL PAS Yoy, il 727 HE Yo,
F PAS %49 B 44 15 min 57K ¥k, W& TH
PAS J4#i A 4% 30 min, /K¥EJ5 H PAS JL ¥ C YL i
30s, KPEHEMHEE .

(6) i AWK, TKIEE 75%
CEXTH D) AT i A2, PR AE B 2l
HATHURIE R . TERE % T H 3% I A EE TR
555 U1 30 min, J5 FH 3% BSA 7 5 4LA0 s R 4140,
F iR P 40 mine WINE I — B HAS, 4C
KT E IR WoE—dt, B REE3I R, E
B TR E XL =H 1 h; WEEHREMA
DAB i, FEFERAEE T G 2R P M Je i i i
Bk DAB Juilii e, HBAR. HARESLHEATA
FIRWE RO AN MAZ AT et WK Ab 3 S AT 3 o

(7)) GIEHIegeth: IR, KR,
75% CBERTZRY) AT IS A0 ], PR B E g
WHATHURIEE . ELHACRE NN 200 pl 5% BSA, =
T Z AR A 40 min J5WGE S W, IIN—$T 4°CHiF
B WE—PL B REE3 X, ZERAGT
WG R P 1 hs I E 45570 DAPIL
¥ E 10 min; ALY FIEBE 3 EHE B R KL
K5 5 min, FHFLRACEKEF .

(8) % M ElZF (Western blot, WB) #&:l:  BT HY
KRR/ L, A 2 ST R AR A S i N 2 A Y
FE RN B BRI RIS B A R R R, R
H BCA T EAERE. MEEEAPIA SX
loading buffer, fEZIRAIE LG, £ 100°CHI7KH A
FROIN AR AR 10 min.e 23 B B AR 4 102 B 1) 56 Bk
Jei s IONHE S G () B AR 5 2 marker 3E4T LUK,
HH Kk 45 35 #3547 300 mA 1 120 min [FE R, 1
5% BSA T =i+ 2 h J5fdi ] TBST WLl 3 X,
5 min; ARG EELF 1) —$HT MuRF1. Atrigon-1.
LC3. Beclin-1. GAPDH T 4 FE#EIKIEF L %; M
W—Ht, TBST Pl 3 ¥, AN FI T % Ui
THEIRME 2h, IR TBSTIE 3 K &
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(9) SZHf %% )% 7€ & PCR (quantitative real-time
PCR, qPCR) i ill: #x HL 50 mg 41 41 %] EP 4 1,
1 FH 2H AT B AR R AL 21, DN Trizol MR 2H 24,
TN G LS D B SR B AL 207 () 4L RNA T )5 4
R Fe BT & U B 3E4T PT-PCR B, 251F N
95 CHiAM 10s, 95CAMSs, 60°CIB K 20s,
AT 40 MBI, BWIGHME 1 DEH (95°C 60 s,
55C 30s). SI#¥EitN: miR-29a:5-CGCTAGCAC-
CATCTGAAATCGGTTA-3"; miR-29b:5'-CGCGTAG-
CACCATTTGAAATCAGTGTT-3'; miR-29¢:5'-CG-
CGTAGCACCATTTGAAATCGGTTA-3"; U6 _Lijif:
5'-GGAACGATACAGAGAAGATTAGC-3"; Fijf:
5TGGAACGCTTCACGAATTTGC-G-3'. f#iff] ddCt
5 RNA A R & .

4. geit = o

{8 I SPSS 25.0 B A%t B4 AT e b e ik B
BRI BE T s NEIE + AR (X £SEM). i
F) PR B A P ¢ A5, 2 R AR A B R R 7 22
IHTAT G 0T P<0.05 NERB ST #E L.

s =R

1. KOA K B DY Sk LA 3K & A B miR-29b #
ETF, 7% miR-29b antagomir 7] #1#] miR-29b T+

qPCR 25 R & 7n, KOA 41 K B 5% 75 | A
VY kAL, miR-29b 7+ (WL 1B, 1E) , 4
miR-29b antagomir J&, <5 HCE AR LALH miR-
29b $4 N B TR SR T BRE A DY Sk LA ) miR-29a
A1 miR-29¢ EIE LR f5 LA A JF 4 miR-29b antagomir
RGBT RZEZN (L 1A, 1C, 1D, 1F) .

2. KOA KR AR Ff, miR-29b antagomir A 2%
fift KOA 512 (IR 1R AR

K BRI A | 20 4 RO ThRe AT . 7E4%
% ACLT RJ5, AMEREMERN TR 4RER,
miR-29b antagomir 7] 20X Fif 4 E BE ) T B R BE

(WK 2A) - HLEY, miR-29b 25 1 S84k
AT hRem ke (WK 2B) .

HE 4045 5 R KOA 41K IR AUk 4k
MO, IR AR SROREIRE S R E Rk
HR M, T miR-29b BB M T UL ERER (I
K 2C) . KOA 41#J Mankin ¥ A (4.6+0.4) 73,
EEET Con HiF4r: SRS Con ZHAHEL, miR-29b
antagomir 41f¥] Mankin ¥F7r FFF (MLIE 2D) o ith4h,
Masson H 81 B 2 Ji i G 6,35 7R 30 B 435 1) 1k 5
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72 5, KOA A H JEFEAL T Con 4H, i miR-29b
antagomir A ¥4 ECE JEE (ILE 2E, 2F) o Htk®
B, T miR-29b AJ k42 KOA JEAK .

3. KOA KRR f, miR-29b antagomir AJ $)
il KOA 5121 % DY Sk VL2546

KOA &5 4 i 5 b, KL KOA 21K U Y
SLAUVAFR K LA B /N Con 41 (LK 3A) , ¥E
%} miR-29b antagomir J&, WLAARFEN . B
SRR EI B TR S il 1 N R NG o R R B
5 (WK 3B) .

VYKL HE Befa o (L 3C) , ACLT R
Ji K BRI U Sk AR 8 T AR DA R B K L AR 38980 (AL
Kl 3D-1) , PAS B+ 5 W 7x (WL 3E) , ACLT R
Jeis KRR DY Sk URE J5E 55 f b o 75 ST miR-29b
antagomir Ji7, % VYK JUURE S g D 175 5L 52 B4 ] (IR
3D-2) . MuRFI 1 Atrigon-1 /2 L 4 1 %5 5 1%
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HE, EZMINZEEER T RIEY B, SLikd
7E I miR-29b antagomir /5, miR-29b antagomir £ 5 I
WG E A RIEERFC (WK 3F-G) . Hilk
B, miR-29b antagomir [T i A LA ] KOA 5|
FEC PR DY S UL 22 45

4. KOA KB RITHEH MK EA, BEK
SRR, VESF miR-29b antagomir Ji&, T2 52 BI04,
B WK A+

LC3B H# Beclin-1 »& H A S EH, WAt H
FIE B R W] B W1k . ERK fI P38 # R 1L A
p-ERK #1 p-P38 Itf, £ HEHIE{L, p-ERK Hl p-P38
T ZH, SR TR BT

G A EE R IR, miR-29b antagomir A 1 if
g H ) B WE AR DS HE 1 LC3B il Beclin-1 (UL 4A,
4B) , FIHECE TS HE H p-ERK M p-P38 (I
4C, 4D) .
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(A) miR-29a 7E X HH H IR IA; (B) miR-29b 7E 6 1T MR E; (C) miR-29¢ 7E X H IR IE;: (D)
miR-29a {EJE VUKW 3R (B) miR-29b 7EJRE VUKL A E0E ;s (F) miR-29¢ 7R VU Sk ILA (1214
*P<0.05, ***P<0.001, 5 Con 4l#ilt: P <0.001, 15 KOA 4Lk

Fig. 1 Expression levels of miR-29 family in knee articular cartilage and quadriceps
(A) miR-29a expression in articular cartilage; (B) miR-29b expression in articular cartilage; (C) miR-29¢ expression in
articular cartilage; (D) miR-29a in expression in quadriceps; (E) miR-29b expression in quadriceps; (F) miR-29¢ expression in

quadriceps.

*P < 0.05, ¥#*P < 0.001, compared with group Con; “*P < 0.001, compared with group KOA.
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Hcon [l koA [l KOA + miR-NC antagomir [J] KOA + miR-29b antagomir

A 44 2.0 B 8
° sk ok ) * * S
> > c
% 3 %1.5— “E’ ? 6 sk K
> 8 £ 8
« N g;\; §
T 24 X 1.0 3 4
= # = ° 5 c
€ ko € P c @ < I
[ o o = S s
£ 14 £ 05 5 = 24
9] 9] ]
4 2 2
0

L a0

KOA KA N AT J 2t BRI A2
(A) miR-29b TEMEIATHCH R TU Sk WL I K (B) % 4K RS I 1 B SE88 s (C) R s HE Ju (i,
(D) BEIEH 8 H Mankin ¥F47; (E) RS W #CE Masson 4e{f; (F) JRICHHE R Yt . FRR =25 um

*P <0.05, ***P<0.001, 5 Con ZIAHLL: P <0.01, P <0.001, 5 KOA HAIZAHLL

Behavior and morphology of the knee joint in a rat model of knee osteoarthritis (KOA)

(A) Expression of miR-29b in the joint and muscle; (B) Weight-bearing assay; (C) Hematoxylin-eosin staining of the car-
tilage in the knee joint; (D) Mankin scores across the different groups of rats; (E) Masson staining of the cartilage in the
knee joint; (F) Toluidine blue staining of the cartilage in the knee joint. Scale bar =25 um.

*P < 0.05, ¥¥*P < 0.001, compared with group Con; “P < 0.01, P < 0.001, compared with group KOA.
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Fig. 2

5. KOA Kk B o, PI3K/P-AKT/P70 i i, W

1E KOA T VU Sk L2245 A k454 E H
TR N, KOA BRI IY kL PI3K Al

p-AKT [ 3R 1A B# K, 1 miR-29b antagomir 7] 3 fiI

HAEBVUSLALAF RIE S & (WK 5A-C) 5 1At

B R R R AR N AR L IR TR AT
TR, HBEEBUR R R B R A T, %

R

AE E WIS, b | O T 2 R A R I

Western blot 45 5 7%, KOA 2 VU kAL PI3K A1
P-AKT [IFRIEPE, AKT N P70 &2 BBRE; 7EvE
S miR-29b antagomir /5, 5 KOA ZHKRAHLL, PIBK.
p-P70 1 p-AKT (RIE G &S m (AE SD-F) o Hit
# B miR-29b antagomir 1] ¢ i PI3K/p-AKT/P70
T DY Sk WL 4
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A Con KOA KOA + miR-NC antagomir KOA + miR-29b antagomir

. Con . KOA . KOA + miR-NC antagomir . KOA + miR-29b antagomir
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KOA + miR-29b antagomir
[ T T W

iy

KOA + miR-29b antagomir

o & )

E Con

F G Blcon [l koA [l KOA + miR-NC antagomir [Jll KOA + miR-29b antagomir
Atrogin-1 | TR ; g 47 Atrogin-1 MURF 1
e < ok
MURF 1| we a3 | z
; Iy 2 34 P
173
GAPDH | s e st | g
3 o
KOA - + + + 3
e - K4
. . 2 9
miR-NC antagomir - - + - 2
3
. . °
miR-29b antagomir - - - + * 0

B3  KOA BRI kWA
(A) KE KOA BRI e PY KU A3t (B) MR B PUSkHLE &, VU KALE S /iR E L, (C) BUkAL HE
et (D) BVUSKWUIL ARSI (B) DU KL PAS Bt (F, G) =AM I Atrogin-1 Al MuRF1 RiA & &
PR =50 um
*P <0.05, ***P<0.001, 55 Con ZHAMILL: “P<0.05, *P<0.001, 5 KOA Z4ALL

Fig. 3 Morphology of the quadriceps muscle in the rat model of KOA
(A) A typical picture of the quadriceps muscle of each group; (B) Body weight, quadriceps weight, and quadriceps weight/
body weight ratio; (C) Hematoxylin-eosin staining of the quadriceps muscle; (D) The diameter and cross-sectional area of
the quadriceps; (E) Periodic acid-schiff staining of the quadriceps; (F, G) Western blot showed up-regulated MuRF1 and
Atrogin-1 protein levels in KOA group, and downregulated levels in miR-29b antagomir group. Scale bar = 50 pm.
*P < 0.05, ***P < 0.001, compared with group Con; “P < 0.005, “*P < 0.001, compared with group KOA.
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Con KOA KOA + miR-NC antagomir ~ KOA + miR-29b antagomir
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R0 § e i a2
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§ e ™ § e i $ e g e g e
> > >3 >33 >3
[T o o R o X
2w 40 2w 40 29 40 29 40 29 40
gg §E soksk ko ég it ég . ég
5 20 P 5 20 s 20 s 20 s 20 i
k) k) 2 2 2
P 0 & 0 & 0 @ 0 < 0
Beclin-1 LC3 p-ERK p-P38 mTOR
4 K KOA BB e B A ¢ R A 3RA 1 S e A A 4h
(A) Beclin-1 [f1£15; (B) LC3 HJ#ik; (C) p-ERK J5RiA; (D) p-P38 IKIA; (E) mTOR MRik; (F-)) REKIA
M. PR =25 pm
**4p < 0,001, 5 Con 41HILL; *P<0.001, 5 KOA ZUAHEL
Fig. 4 Immunohistochemistry for the expression of autophagy-related proteins in the cartilage of rats with KOA

(A) Expression of Beclin-1; (B) Expression of LC3; (C) Expression of p-ERK; (D) Expression of p-P38; (E) Expression of
mTOR; (F-J) Quantitative analysis of protein expression. Scale bar =25 um.
##4p < (0.001, compared with group Con; P < 0.001, compared with group KOA.

AL R, miR-29b antagomir 7] _FiH 5
W AH ¢ 25 (1 LC3B 1 Beclin-1 f) ik & B R IB 54
THCHIBAS, M3 KOA REIR. 4D 28 5 A o K 7
IL-1B 1 TNF-o 5 7 il AR 3G 9 A7 0%, I L 58 i 41
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Fig. 5 Immunofluorescence expression of atrophy-related pathway proteins in rat quadriceps
(A, B) Immunofluorescence for the expression of the PI3K and p-AKT in the rat quadriceps muscle; (C) Quantitative anal-
ysis of PI3K and p-AKT expression; (D-F) Western blot analysis for the PI3K/AKT/P70 pathway showed decreased levels
of PI3K, p-AKT and p-P70 in KOA group, and increased levels of PI3K, p-AKT and p-P70 in miR-29b antagomir group.
Scale bar =20 pm
*#%*P < (0.001, compared with group Con;

HiH

P <0.001, compared with group KOA.
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Study on mechanism of Tiannanxing-Shengjiang drug pair in treating pain based on network
pharmacology *

WANG Boning ', FAN Bifa >, WANG Yanlei °, ZHANG Yi °, LI Yifan *, LIU Xing ', MAO Peng > *

(' Department of Graduate School, Beijing University of Chinese Medicine, Beijing 100029, China; > Department
of Pain Medicine, China-Japan Friendship Hospital, Beijing 100029, China)

Abstract Objective: To analyze the potential targets and mechanisms of Tiannanxing-Shengjiang drug pair
in the treatment of pain using the network pharmacology approach. Methods: The TCMSP database was used
to screen the active components and targets of the drug pair "Tiannanxing-Shengjiang". The target genes related
to pain were retrieved from the DisGeNet database, and the intersection targets were obtained. Protein-protein
interaction (PPI) network was constructed and analyzed by string database to screen out the important targets.
GO enrichment analysis and KEGG pathway enrichment analysis of intersection targets were performed through
the DAVID website. Results: A total of 10 active ingredients were screened from Tiannanxing-Shengjiang drug pair
and we found 63 intersection targets between drug and disease, including CNR1, ESR1, MAPK3, CYP3A4, JUN, and
HDACI. The biological processes derived from GO analysis included inflammatory response, positive regulation of
EKRI and EKR?2 cascade, positive regulation of transcription from RNA polymerase II promoter, and G-protein cou-
pled receptor signaling pathway. A total of 53 pathways were obtained from KEGG, among which those more closely
related to pain included calcium signaling pathway, cholinergic synapse, estrogen signaling pathway, cancer pathway,
and serotonergic synapse. Conclusion: The active ingredients such as Stigmasterol, B-sitosterol, and dihydrocapsaicin
in the Tiannanxing-Shengjiang pair may act on various types of pain by acting on CNR1, ESR1, MAPK3, CYP3A4,
JUN, HDACI and other targets to regulate intracellular calcium ion conduction, cholinergic prominent signaling, can-
cer signaling pathway and so on, providing a theoretical basis for further experimental design.

Keywords network pharmacology; tiannanxing; shengjiang; pain; signaling pathway
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