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LB 1 SDF-1/CXCR4 15 518 I A AR J5 U H IR
N AHE I 5 W]

FIk!, ESSE, R, Yk
L WA R ERE, WAbE A FETT IR 3895, 050011; 2. b4 sh 24500 re b R I B

[(FWZE] BM KW T RALAR@mEATERT 1 (SDF-1) /B F CXCER#EZ4K4 (CXCRY) 55
B B R )G b 0 R B K IR R 6 e BAF R AU, iR K80 R SD K RREAUL A A B4R, BEAL 40 A KA
FAK, . SR FHE, HH16 R, BXTRAI LA ELE KA Brenan EMER G2 BLRAAR . K R AR,
HEEmEAA, . BAFTASIMER RE A ZEMF (10 mgkg. 20 mg/kg. 50 mgkg) &R 72, AR
. BAMSEAETARARLRARG O, HERIKR, HL2RH, TREREHENEH KRR FE K E
AT A FEA (LIEHARGE R R B, 4 AR B, RiHERm S ), HE FEWLE K KLk R m 2 3
T4, TUNELZAEM KRR AR e =&, ELISAZAN K R hF P EXaERF (@18 (IL-1B).
Gai%6 (1L-6). MBIFRLEF o (TNF-a) | KF, Western Blot 4| & Bk 28 2% % SDF-1. CXCR4 %
ORF, R HEFECZTHEAAXRIEBAL RN L R@piZE, SHRZE, HEL@bpE I NL; ¥
WEMK, P AR BTARABER AL T RGO AL W nEI i, KkmiZiER Y, 5t
BB, ALK KRR IR =5 & SDF-1, CXCR4F A RFHZ, oiFIl-18. 1L-6, TNF-aK-F 7 H 5
(P<0.05), HEER LI, SHrF & H FHK R LKL w08 = F & SDF-1, CXCR4FZ G RFHAL, ©
FHIL-1B. IL-6, TNF-a /KT 7R A& (P<0.05). HdmLF et ks, MAMKAKE3, 5. 7. 15 KM
M 45 R BB B A R EAR, R ERIFS I & (P<0.05). HAEAVAE B sbd, A F &7
THAKXRAARE3, 5. 7. 15 REF AU S R R BIME R 45 R BRI &, RiERFES B (P<0.05), %
W SATARRK LRSS BAAGKEFIUETEMT . KAZA (P<0.05)., it EMmFasdmizx
ARG &R, Fd) KE BT 40k, EAERMH TS H 42 SDF-1/CXCR4 45 5 1@ %48 X

(@A) KREwmoim; MF; AR@piiABRTF1; BUEFCXCREREEZIKRL; XRERR

A JG Y 0¥ I (postoperative incision pain,
PIP) J2ARJE BRI R Z —, B DR T 52
MR, FE R SRS E AR BIIRE . AR AR
A 2. 3 NEZFAR, I HAb AL THEZE N
B, FARSEMAR YRR T MK
M, o SRR T Ry — M, RS A O 3~7
K, WA RERFAEEU . ARUERIAREYIA
PR AT LIdidg 88 vy, WA A T b ad
e IR RAE I E R E R L BEE Y &k
B, ST AE R 1 (SDF-1) /#afkEF CXC

EETE b4 b = 258 3R R 5T H (2024020)
D4 EHAEE s hujingnan2011@163. com

WREZAR4 (CXCR4) 15538 e AR 5 V) 1R
R R EEZAEM, @6 SDF-1/CXCR4 {5
S B AE R AR S U0 T A JORE IR K, IR TR
W, Rk DA

BT 22y . AR SRR YR R EEXEAR
JE VISR 0w 2G5, Her B R 28 25 W A 4
TR, (A2g EA RO, HE T8
Y, BETIRARERAR s AR ST R 25 WIAEAE B
B BTN, HERE—RIIRR N . %
T AT AE A R B BE e LR, B T AL . T
P b sk, R T D A s e Y,
XA 5 Y1 9 00 5w RO o R B A . DALt
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AHIF 5T LN SDF-1/CXCR4 {5 5 108 6 £ B 45351 S5 by
- P0F NERIINREST ) AY e  PIN IS ik N
YIE &I W67 S R s . ADF s C @ i de 4
hERE e 2 s Wit (b5 . HBZY2023-YS-
225-01).

1 #&pERA*

1.1 %

Tt SPF 2% SD AL 80 H, 8~10 J&lY, 1A &
200~220 g, W [ b 5 4 i A AR S5 Sh A HR A R
oSE], LR AT A PRV AT IR . SCXK (3 ) 2021
0011, A R AY IR EE IR B R 21~25 °C, A%
TR (60+£10) %, 12 hYCIR/BEREASE: .

1.2 %

KRN : EH10g, Hiffi15g, ZX
BE10g, FITE20g, HUH30g, VKA 10g, LA
TP g 24 2 AR PR A HEE SO B2 | - 220051134,
L5 20240116, HikE: 20 o/fi.

1.3 EZ&EXAE5E

H4iEN 2= 18 (IL-1B8, 594 : FXs00283). FI4H
JAE6 (IL-6, 5 FXs00271). HRRSER T o
(TNF-a, %% : FXs01560) ELISA Kl &, =
W A RHE A FRA F ;. SDF-1 Husg iR (17
5. RMAB54406) . CXCR4 FATEFEHIIK (/5.
RMAB54113) . B-WLaI&E 1 (B-actin) HogpEHLIK
T2 MAB48206), I UL bk R A FRA
Al; TUNELZ @RI E (185 CA1040), Jb#
KEREARAR; HEQEIH & (185 BP-
DLO01), m AR DUMAEM R A RA R shidl
SUEH AWK (595 G2033), mIFE4E/RAY)
PHEARA R Bz (525 P3761), 3
[E Sigma A H] .

Azure Biosystems C150 BUEE S A% RS, £
Azure/AH]; LabCope 220V K3 COPE #iH7{X .C002,
B AEYREARAR; JEHE80i IEE K
SR EE, HARREAR,; ST12 B4R 5 #L,
TN g iR AR A B e A PR ]

1.4 FHhhEgs5m

Z: 25 BEAE SCHK Y, 2R FH Brenan 35 M HEAR S5 U
FUACTR IR . ff FH BB ML A7 75 8 64 KR,
TR 3% U 240 (30 me/kg) RRIFOR B,
HETFREG L, @ THNESE, UEKRALR
B o MWEBRITIG 0.5 em Ak ) BEFAVE— AT 0 10,
KA1 em, VITFZJE R0 R B i i, HIC

IREHEZZ S PR R IR I EN mBIH], ki f5 4%
U0, MEHKBER 25, KERRIFZL
SR A )G R BB SRR, RJ50.5 h B4
JE AN M, [RIB A ANWTER IR A S5 R D) TR
PERIERILT

PR IERIAY 16 HOR AR 0T IR, K Bk
T J5 1 64 J I ERUR F BEMLEC T 26 15 43 M A 78 4 Al
LRI, b mAEA, B 16 K. SRR,
L R R B I AR A 10 me/kg.
20 mg/kg. 50 mg/kg WK, XFHRZH | AARIZH K
SR I B C R A B K IR R O, YRR L
W, FgL2 .,
1.5 WRIRIFrE 7 %
1.5.1 KRERATAHFHN  BIESTER T,
BHRRTARAIR, RF3K. RE5K. RF7
K ARJG 15 K5 MIPFEAG MU AR 2 B0 s (E . #A46
RWRW, FAF1h RF3R. RE5K. R
TR ARJE 1S KIS BRIy . kil ik i
FH 8 R 5 B 52 X E8 B9 1) Von Frey hair £F 442 (43
Wk 0.41. 0.70. 1.20. 2.04. 3.63. 5.50.
8.51. 15. 14 g) IR B K A9 U1 F 3 v oA A0 o7
DL RS B [RIREL E, $5 up-down 7 JE # 5k
BE, 04 A S B AU R RN B A
SR PR E (55 °C) MR, g KRR
SR HE Al AR 2 4 TR ], 18215 s Sy B BRI
Brddiif. ¥ 1hRERSE. 2. FETH
SR 0, 1, 24y, HRES minid 3 1K, 121K
0SB FA NS B R 2043 B B3t or, W
PAIVPAG IR B
1.5.2 ELISA Z#n kK Kb £z B FKF %
R FRSE EIR AT AR s, 38 2 B T 5 3%
EL 28 (30 mg/kg) FEATHREE, 18 32 sh ki,
IMABCEERIIF R4, 764 °C. 1000 r/min 21 T 5
L (B 10 em) 15 min 5 FIEW . ELISA
RIS LA A T RAE R TL-18 . 1L-6, TNF-a 7K
-, AR R e BRI B kA T
1.5.3 HE 3 & :WE KR E KA LR T T

K BRI S, SR BENLECT 358 H A
ML ALY, W iz PR 2h 20 (VB0 1 ) Bl Bk 24
1 emx2 cm [ R RRZAEY) WK AT A, 6
BG5S pm JEHLII R, 760 CAUF T NS, 286
BEWERS 527K, AR 4R HE G 032 0] & 1 B 43 i 47 g
o, e S ERIRE B S 7R R T W R kAl
LU AL
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1.5.4 TUNEL 34 m X 5% Bk 40 47 4m e )8 o= &
HE B K R A2 SO0 7 A T R S 2K, BR
FHLYI R Z R0, (AR A 2R iR 2H 21
YIh0.5h, 285 in A TUNEL 0 % W -
0.5 h JG BRI Fr, i ] — B R R s Wk e £,
15 min, FRRIEVEALY . HHERIESE G 7E DR
T gL, FE0HFH Image] 1. 8. 04k 4448 1140 i V4
T3, A Y TR =TUNEL FH 40 it 550/ 5 40 i 5
100% .
1.5.5 Western Blot %4 X & B Bk 48 2% SDF-1.
CXCR4 & & /K-F  S00AE B AL 5045 419 42 8 R
B, WCEERZRRZHZY (G O B EEURZ) 1 emX2 em
(R EZ RRZHZY) , WIS 3 3 3l ) A SR 1 24 Wy
B RALI SR . R s iR R
HEATE 0T . 2 B R 408 12% 19 R
P BERE b, JFAE 150 VIR TNisfT, R klhT
ity B IR EE RS KT . (HFH PVDF &R H IFEFS, 4R
Jei A8 FH 5% Wi g A W5 48 2 3 T BHLIBE 30 mine 5065
TE 4 CE: N 5 —3( SDF-1, CXCR4 (Fii B L 1]
B11:1000) Fad, H 5 ZH0 (MRl
1:10000) 5% 90 min. k2= % GIFIFEE 5 min,
TEEER RGP % . VA B-actin AINSHE T, #ok
Image Lab V6. 0 8453 #r H B9 FH K.
1.6 %it#iik

K H SPSS 20. 0 B AT et b . A it i
PORMEE AT B IR A By 2255, DA EbrifE
2 (wxs) T FIRAT N LIBE (HULA 40 2
OV BIME . AR R . RISy CRHE
S T 225307, HAREEE 22 40 8] LR A
R 2250, AL LR Tukey K236, DL P<

pojiiEl

s
e RO T

0.05 K255 HAG R L.
2 &R
2.1 &K FEBHAL M T FE iR

R, SAIA R, BRI K R R4S
MM TR TFE (P<0.05), SR, &
MR . v R 2 R BB R ZE S L TR
ik (P<0.05). 55tmE R e i, Sy
L A R R R AU B TR BT (P<
0.05), S5&MmBE bR EA L, el
KR R A 220 ML T F8 AR (P<<0.05) . 454
KRB R ZH 20 B g T A 00 UL 1

Rz HSARBY AL TR A

Table 1  Comparison of skin tissue apoptosis rates of rats

in each group (%, %+s)
415 e AT
pogiit| 8 3.82+0. 36
BRI 2 8 37.53+2. 89"
SRR A 8 26. 17+3. 56"
BB R bl 8 19.73+2.78" " ¢
SR R R 8 12.27+1.39" V9

T oa) SXEALE, P<0.05; b) SEBALE, P<
0.05; o) SEMFMA AR, P<0.05; d) 55MH Pl
41HE, P<0.05,

2.2 ZMRAKKALARIE T T

P27, % BREH O BB T 2H 2K UL I R 452 s o
BRI R B B IR AU B A PR R, 25 R 5
B,OBEBMMAE DN, SEAHLE, ST
i ) 2 R BB SR A 2 405 8 A T A
MG, RAEANMIR IR, b S A e )
R B IR R ) kB A i I I

wam EMRAEHRAL

A B

B1 KR RALMpBET- K (TUNELZL G, x400)

Figure 1 Images of skin tissue apoptosis patterns of rats in each group (Tunel staining, x400)
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EHEEREA

MR RARA

R AR

T WOV BROFE A B m AT .
B2 SRR KA LRI LR (HER(, x200)

Figure 2 Histopathological images of skin of rats in each group (HE staining, x200)
2.4 BB KRR R B R LA 45 %R R A P AR
A5 LR S MU A2 S 07 1 (P A AL ()25, I )
« I TA) <2 [ 04 52 RGN 28 S A e it 3
(Fm@ =519.630, F;=159.202, F m=20.976,
PIP<0.01). K378, G MLLm A LA, Hin

2.3 ZKRAMFIL-1B. 1L-6, TNF-a K-F b4

2R, HXTHRAER, BORIAR RUMTE IL-18
IL-6, TNF-a ZKFFH#E (P<0.05). SHERI4 L R
B, EREAL. . SRR AR RIS 1L-18. 1L-6.
TNF-a 7K EREAE (P<0.05). 54k 4 1

B, EHED . m R R R B IL-18. 1L-6. HRBASE 3. 5. 7. 15 KAFHURSE L0 B {5
TNF-a KRS (P<0.05). S5l b It (P<<0.05). SHEAIA[E]RTa] Fhds, SLMEik .
B, RWE &SR EARRIME IL-18, IL-6, TNF-a . BREAREAGE3. 5. 7. 15 KEHISE 2

TR (P<<0.05). M BRETE (P<0.05). 5%HEKH &

IL-6. TNF-a /K- H4%
IL-6, and TNF-a levels of rats in each group

iG]

F2 ALIRBUME IL-1B

Table 2 Comparison of serum IL-1j3, (pg/ml, x+s)

21 ik IL-18 1L-6 TNF-«

X HRZH 16 2. 67+0. 52 5. 11x0. 87 3.68+0.75

FEAIZH 16 9.78+1. 33" 12.89+1. 62" 11. 65+1. 89"

St A 16 6.89+1. 16" " 9.53+1.83 " 9.56=1.327 "

Lot R 16 5.09=0. 187" 7.7220. 89" " < 7.1720. 89" " <

Lok e 16 3.920. 559" 00 6.53+0. 78" Y 5.3620.29" P

e IL-1B, A4EAFE 1B 1L-6, FAIMIAZE 6; TNF-o, JEIRIEHF o

a) SATIRALLEER, P<<0.05; b) SEIRZIILEL, P<0.05; o) SEEMrF R b, P<0.05; &) SEMFHRELA L, P<0.05,

R3 ASUIRBUANTE I [ HUARAE AL 50 R LA

Table 3 Comparison of mechanical foot withdrawal threshold at different time points of rats in each group (g, X+s)
2553 % ENGIRPN RIF3K ENERPS RIG TR ARIF15K

X HE 21 16 25.16+1.82 24.56+2.23 25.11+1. 31 24.56+3.29 24.18+1.19
A2 16 24.98+2. 95 4. 62+0. 77V 6. 17+0. 56" 9.62+1. 56V 13. 8241, 5209
EHERAEH 16 25.81+1.22 6. 16+0. 2290 8. 11+1. 36" 11. 161, 259<0% 16. 18+1. 870
EREhREE 16 24.91+2.03 8. 01+0. 1397 10. 0142, 37%090 13. 1241, 652002 19. 262, 39N
%*ﬁﬁ’%% Egﬂ 16 25. 56i3 08 10. 52t0. 56;1))))0([):) 12. 12i2. 383)1;)0«1)@)[) 16. 3510 96a)b)c)d)c)f)g) 21. 22t2. 93;1))))(»)([):)();;)11)

H:oa) SRR R, P<0.05; b) SRR FERIEILE, P<0.05; c) SEMEMFIEAFNEILE, P<0.05; d) S5%¥MH

PR 2 R ] LR, P<<0.05; ) SORET LRI, P<0.05; 1) 5ARE3IRWE, P<0.05; g) SAKRESKILE, P<0.05; h) H5KRF7

K&, P<0.05,
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BHE g, Efa T, SAEARRARE3, 5.
7. 15 REPHUGAR 2 R BE TS (P<0.05). 5
St By iR S AT R) E A, SR s R K R
RIF3. 5. 7. 15 KBRS 2 R BRET R (P<
0.05),

B xR A, HAb S RRAEARE 3. 5. 7.
15 K B HILAR 46 A2 0 0 (B2 8 s (P<<0.05)
S A AEAS RIS ) s A LA 0 e 2 0 30 (A Ak e S5 A 7 A
#5% (P<0.05).
2.5 ALK A RE B MG R R AR

25 20 KRR AR 2 Vs O BT ) L PR A5 T 2K
N, B TRD < 2 ] ) 28 RGN 22 S5 3 e it 2 B X
(F 0 =827.425, F,,, =861.004, F . ..,=71.907,
¥IP<<0.01)., 4w, S5XF R4 RN a] Hods, A
HREARE3, 5. 7. 15 K0FHGE L W51k 9 R
(P<<0.05) . SHIAIZ R B[] be g, S5 4B A%
o ERIRAREARE 3. 50 7. 15 KA L
RIATHE (P<<0.05) . 5 58407 IR 2t 41 () B [
i, SfMEh. mAEAREARE3, 5. 7. 15
K R TH R (P<0.05) . 528+
F H 2 [ ) b, SR = R A KRR S 3.
5. 7. 15 KaF#gE RIS (P<<0.05).

PR IELL AL, HAbSH RRAERG 3. 5. 7.
15 KB 45 s AR IE W T s (P<<0.05); 4541

TEAN TR B[] B R R AL e A i fr 22 5 (P<
0.05).
2.6 ZMAKARE R RHERIF S

25 20 KR B VT 43 B 2 TRD A5 s T 2K
N7, B R 2 [ (%) 28 B RGN 22 S+ ¥ Gt i X
(F 4y=1124. 481, F ,,,,=2373. 285, F ;1 =183. 558,
¥IP<0.01). F£5/;%, 5XFIRYL R R g, AR
HRBAE3, 5. 7. 15 K BRI IED THE
(P<<0.05); ‘50 R0 20 W] ifa) He g, 8 A B A%
o EFEHREARSE 3. 5. 7. 15 K24
WArBEAL (P<<0.05). 552847 IR 4t 41 (] B[]
i, &fEdh . SRR REAR3, 5. 7. 15K
I EHE R IR B (P<<0.05) . 5 2848 b7l
S R E] eA, ERTE m AR A RRAE 3. 5.
7. 15 KB RIPEIRIT AL (P<0.05).

PR R A, HAb A KRRAERG 3. 5. 7.
15 KR} ZTHEIRE 0 B Wi AL (P<0.05); 541
FER R ]E SRTHEIR e b B i 22 57 (P<
0.05).
2.7 B KK E MR SDF-1. CXCR4 & & K -F
e g

Forn, SXTIRAL R, AEAIZ R R kgl 2
SDF-1. CXCR4 & /K FFHE (P<0.05). 5
A, EMEA. L s g R RO kA4

R4 A HRBASIF I TA] B v R 400 LA

Table 4 Comparison of thermal paw withdrawal latency across different time points of rats in each group (s, x+s)
21 51 1%k ENITIPS VNERPS UNERPS EUNENES ENEREPN
Xif HE 21 16 17. 06£0. 58 16.36+1.23 17.03£2. 07 16. 86x1. 03 16.73£2. 01
R L 16 17. 78+0. 55 3.95+0. 78" 5.27+0. 257" 6.72+0. 97V "% 9. 1741, 3570
Lt 2 16 17.260. 12 6. 78+0. 12 8. 130, 539" 9. 561, 12V 11. 68=1. 36"
SR Rl 16 18.010. 15 8.61x0. 19V 9. 710, 130 11.5120. 637799 13,2120, 830w
SR R bl 16 16.96+0. 12 10. 720, 16090 11.390. 219090 13 6241, 76"V 15,0240, 8197V

e oa) SRR LS, P<<0.05; b) SEURIEME LA, P<0.05; o) HEEHIEACRIELIEN L, P<0.05; d) SE¥M#E
AL FIRT R LR ER, P<<0.05; e) SRHET LRI, P<0.05; £) HSARE3IRIE, P<0.05; ¢) SARFESKILEK, P<0.05; h) 5KR57

K, P<0.05,

RS SAREATFI ) R LR

Table 5 Comparison of cumulative pain scores at different time points of rats in each group (4r, x+s)
20 541 1% ARJF1h RIF3K VNERPN ENFUPS ARJF 15K

Xif TR 20 16 1. 06+0. 25 1. 13+0. 34 1. 25+0. 45 1. 19+0. 40 1. 06+0. 25
L RIEE| 16 1. 13£0. 34 13. 88+1. 02" 10. 191, 28" 7. 69+0. 70V 3. 06£0. 2570
g iglfredt] 16 1. 1920. 40 11.250. 58" 9. 1920. 40" 5.1920. 980 1. 81£0. 40V P&
%’f*ﬁ%d‘lﬁugéﬂ 16 1. 13i0 34 10 Oﬁil Ooa)h)v)r) 8 00¢0 89;1)1;)(%)() 3 OO:rO 63a)h)v>e)(>g) 1. 31i0 48a)h)<‘)r)”g)|l)
%*ﬁ%%ﬁuﬁéﬂ 16 1 1910 40 8 1310 723)1:%):1)&) 5 9410 25;1)1:)(‘):1)0!') 2 13i0 Soa)th)d)r)l')g) 1 1210 343)1:)(‘)1])P)f)g)h)

e oa) SXFHE4IEEBRIES, P<<0.05; b) SEAIIEIETA] AL, P<<0.05; o) SRR mAER R i, P<0.05; d) 5447

TR BRI ) U, P<<0.05;5 ) S5ARJG 1hILE, P<0.05; 1) SARJE3IRILE, P<0.05; g) SARESKILE, P<0.05; h) 5AR57

KIEb#E, P<0.05,
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SDF-1. CXCR4#HE H/KFFEL (P<0.05). 5%
BRI LA, SRMrE . R A R R R
Z1SDF-1. CXCR4 KT FEIL (P<0.05). 5%
o rh R a2 b, SRR v R 2 KRR ik 2 2
SDF-1. CXCR4 7KL (P<0.05). 541K
SRz SR 20 2 SDF-1 K2 CXCR4 25 FH HL 7K I LA 3.

®6 UK ELIKAIZISDF-1, CXCRAZE 1K L
Table 6 Comparison of protein expression levels of SDF-1,

CXCR4 in skin tissue of rats in each group (/B-actin, x+s)

20571 % SDF-1 CXCR4
pogits| 8  0.22:0.07 0. 11+0. 05
HEAI L 8  0.91+0.05” 0.93+0. 03"
SRR AR R R A 8  0.58+0.05"" 0. 69+0. 08"
SRR PR R 8  0.38+0.07V"  0.33£0.06 "
SR e R R 8  0.25:0.03V" < 0.20+0. 07" " P
. SDF-1, FEFAMMEATAENF 1; CXCR4, HILHE T CXCIE

KIEZR 4,

a) SXFHEA LR, P<0.05; b) SHEEA R, P<0.05;
o) FEMEIRREHILE, P<0.05; d) SEMEhREHILE,
P<0.05.

SDF-l e D GHED G

CXCR4 « = D GNP = e

Bractin D G GEED ANND D

W A, XPHRA; B, BIBIZH; C, SMEMGNEH; D, %
FE AL B, ST Rl SDF-1, SR AT 15
CXCR4, #fLHF CXCHRIEZ K4,

B3 AR RERALISDF-1 & CXCR4 11 H1 Ik [E

Figure 3  Electrophoretic patterns of SDF-1 and CXCR4

proteins in skin tissue of rats in each group

3ot

ARIE VIR A G B Rz —, A5
R T5% FAREFA LB RAARFRF S &
PR KA W BOR BERS 1) R4l , U0 i vl g
SIERANE R PR 2 R G 15 Tl AL Y %
MRS ik, . B AL KA
B, BAERG . LA L. TR
TEVRYT AT DI I P90 J 07 R 0 ABIFSE 4G
B, ZEWE THUG, ARJGU)H AR R AY
PR AR B e, RGN E D,
AR BN, R R A E T3 5 i R

JE T IL-18 . TL-6, TNF-a /KFEHIFEAT, LI 4G 2
0 B 0E B s v R T BRI IS R
fiX, HEREEmEcsger_ie Tk, hilE. k-
WEERPER, SRR REARGY DAL @S,
GO VIR, IR ST R4

WF5E " R IR, SDF-1/CXCR4 {5 5 3 % %
B T SDF-1 & —Fh 8 kDa i #a b 7, it 5
CXCR4 254 K1EVER . SDF-1 164045 J2 kA i e
W Z Rl 4R ik, SDF-1/CXCRAME S EIES 5
— RIS R, MR AT M i sh
BEAERFFE 2], SDF-1/CXCRA (S 538 75 Bz AR 56
P AR E AR, il SDF-1/CXCR4 15 %
WP RE S AR o R T R R Y R AR
JEIE R E R AL R K TR A 2 R R R
SDF-1/CXCR4 {5538 [ 119 7 1 OIS RE L4240 [m) /R 1
SENE AN ML A P JAE PR TR REI 157 SORE RN
B R B 5 R B R B R LB OR R, R ™
&, PAERNPRA SR  #i] SDF-1/CXCR4
I AR A I T R R, R R
i, [FEDnEY O AR . ik, i SDF-1/
CXCR4 5 5 i 5 2 22 it AR S U0 1 9 S AR i 1
A TR . AP ES R TR, 2048 Al AR
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Effect of Ziyu Ointment (%1% ) on Postoperative Incisional Pain and Inflammatory Response by Regulating
SDF-1/CXCR4 Pathway

HE Tao', WANG Dandan', XU Jiancheng', HU Jingnan'?

1. Hebei Provincial Hospital of Traditional Chinese Medicine, Shijiazhuang, 050011; 2. Hebei Industrial Technology Institute for
Traditional Chinese Medicine Preparation

ABSTRACT Objective To investigate the effect and mechanism of Ziyu Ointment (44§75 ) on postoperative inci-
sional pain and inflammatory response by regulating stromal cell-derived factor-1 (SDF-1)/C-X-C chemokine receptor
type 4 (CXCR4) pathway. Methods FEighty Sprague-Dawley (SD) rats were randomly divided into control group,
model group, and low-, medium-, and high-dose Ziyu Ointment groups, with 16 rats in each group. Except for the
control group, the postoperative incisional pain model was established using the Brenan method. After successful
modeling, the low-, medium-, and high-dose Ziyu Ointment groups were treated with Ziyu Ointment at different doses
(10 mg/kg, 20 mg/kg, and 50 mg/kg) applied to the wound, while the control group and model group were treated
with an appropriate amount of sterile normal saline applied to the wound, once a day for 2 consecutive weeks. After
the intervention, changes in pain behavior of rats in each group at different time points were measured, including the
mechanical paw withdrawal threshold (MPWT) , thermal paw withdrawal latency (TPWL) , and cumulative pain
score. Hematoxylin-Eosin (HE) staining was used to observe the histopathological changes of rat skin tissue. TUNEL
assay was employed to detect the apoptotic rate of skin tissue cells. Enzyme-Linked Immunosorbent Assay (ELISA)
was used to determine the levels of inflammatory factors including interleukin-18 (IL-1B), interleukin-6 (IL-6), and
tumor necrosis factor-a (TNF-a) in rat serum. The expression of SDF-1/CXCR4 signaling pathway proteins was ana-
lyzed by Western Blot and immunohistochemical staining. Results HE staining showed that the skin tissue of rats in
the model group had inflammatory cell infiltration, incomplete structure, and rare newly formed capillaries. Compared

with the model group, the low-, medium-, and high-dose Ziyu Ointment groups had increased damaged newly formed
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capillaries and reduced inflammatory cell infiltration in the skin tissue. Compared with the control group, the apoptotic
rate of skin tissue cells, the protein levels of SDF-1 and CXCR4, and the serum levels of 1L-13, 11-6, and TNF-« in
the model group significantly increased (P<<0.05). Compared with the model group, the apoptotic rate of skin tissue
cells, the protein levels of SDF-1 and CXCR4, and the serum levels of IL-1B, 1L-6, and TNF-« in all Ziyu Ointment
groups significantly decreased (P<<0.05). Compared with the control group at the same time points, the MPWT and
TPWL of the model group significantly decreased, and the cumulative pain score significantly increased on the 3rd,
5th, 7th, and 15th day after operation (P<<0.05). Compared with the model group at the same time points, the
MPWT and TPWL of all Ziyu Ointment groups significantly increased, and the cumulative pain score significantly
decreased on the 3rd, 5th, 7th, and 15th day after operation (P<<0.05). The improvement of the above indicators in
the high-dose Ziyu Ointment group was superer to that in the medium- and low-dose Ziyu Ointment groups (P<<0.05).
Conclusion Ziyu Ointment can reduce postoperative incisional pain and inhibit the secretion of inflammatory factors
inrats. This effect may closely relate to the regulation of SDF-1/CXCR4 signaling pathway.
Keywords postoperative incision pain; Ziyu Ointment (%477 ) ; stromal cell-derived factor-1; C-X-C chemokine
receptor type 4 (CXCR4) ; inflammatory response
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