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WE BN HRKiTOBBATEXARGABESGH 0. A5 RAMRAREFTH L AR KA EE R 27 A XA M
My AR G BB g/ cm®) A WA FA(150 1U / em?) , & 9 R, 7 B 10 R K RAR A 2 AL RN A 3K & e vt il A8 o 2
M, FEARE YA R, R 2K, ES 2 R R KR @A L S, <) @A B AT IR 4 R R R A - 4 (HE) %
& AR A& A S SR BTG 2 5 KRR B BE o 95 R R X 3 (ELISA ) sk 46l K R 81 & A 3F 420 g i 1R(IL - 1) /B 3R B
F a(TNF - o) @ iZ& 6(IL-6) o E AR AKEF(VEGE) .8 Bk E Il (Ang Il ) e bR M A KB F (PDGF) ik & ZAE 4
K EF 1 Z2HRACGF — 1R) KT 5 KA %98 58 kAl X R4 @ P 5 2148 4 Jeu B =1 sLFHi B =% R A qRT — PCR 4= Western blot i
Hoi] X R A & B3 AR Janus BB 2/ 15545 5 A FMERF 3(JAK2/ STAT3) 4% mRNA o & g Rk K+ HR LA ML
B, 8B A N L FEEaRAEREASH(P<0.05) ;8 @ARMNFES B EBAK(P<0.05);IL - 18.TNF - o IL - 6 R-F34 2%
A& (P <0.05); VEGF . Ang Il \PDGF.IGF - 1R /K-F3# 2 F 5% (P <0.05) ;4] @ K 3 20 2220 JL ) o= & 2 3% 4K (P < 0. 05) ; JAK2.
STAT3 mRNA Fe & & £ A K-FH B EHI(P <0.05) i BT REIE K RALAR G KM B m ALt B A R, 374 ) & 40 6
T T, AT IR R A R AR ARG A A, AL R T A S k) JAK2 / STAT3 42 5l 6 69 & A % .
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Baijie Powder Promoted Wound Healing in Rats with Anal Fistula via Inhibiting the JAK2 /

STAT3 Signaling Pathway
CHEN Weite ,ZHOU Lihua ,HUANG Xiaoyan,LIN Munan®
(The 900 Hospital of the Joint Logistics Support Force of the People's Liberation Army of China ,Fuzhou,Fujian 350001, China)

Abstract : Objective To investigate the effect of Baijie Powder on postoperative wound healing in rats with anal fistula.
Methods The bacterial infection induction method was used to establish the anal fistula model rat. A total of 27 rats with
successful modeling were randomly divided into the model group, the Baijie Powder group (1 g / em?) and the Bovine Basic
Fibroblast Growth Factor for External Use (Beifuji) group (150 IU / ¢m?),with 9 rats in each group,another 10 rats were selected
as control group. After cleaning with normal saline,the corresponding drugs were sprayed on the wound,and fixed with sterile gauze,
twice a day for two consecutive weeks. The wound healing in rats was observed,and the healing rate was calculated,and the wound
edema was scored. Hematoxylin — eosin (HE) staining was used to observe the pathological morphology of granulation tissue in rat
wound. Enzyme — linked immunosorbent assay (ELISA) method was used to detect the levels of interleukin — 1 g (IL - 1B),
tumor necrosis factor — « (TNF - «),interleukin — 6 (IL — 6),vascular endothelial growth factor (VEGF),angiotensin [I (Ang II ),
platelet — derived growth factor (PDGF) and insulin — like growth factor 1 receptor (IGF — 1R) of granulation tissue in rat
wound. Immunofluorescence method was used to detect the apoptosis cells of granulation tissue in rat wound and calculate the
apoptosis rate. qRT — PCR and Western blot method were used to detect the mRNA and protein expression levels of Janus kinase
2 / signal transducer and activator of transcription 3 (JAK2 / STAT3) of granulation tissue in rat wound. Results Compared with
the model group,the wound healing rates in the Baijie Powder group and Beifuji group were significantly increased (P <0.05) ;the
wound edema scores were significantly decreased,the levels of IL — 18, TNF - « and IL — 6 were significantly decreased (P <
0.05) ;the levels of VEGF,Ang II ,PDGF and IGF - 1R were significantly increased(P < 0.05) ;the apoptosis rates of granulation
tissue in wound were significantly decreased (P < 0.05); the expression levels of JAK2 and STAT3 mRNA and protein were
significantly decreased (P < 0.05). Conclusion Baijie Powder can alleviate the inflammatory reaction of rats with anal fistula,
promote angiogenesis, inhibit wound cell apoptosis, reduce wound edema, and promote wound healing. Its mechanism may be related
to the inhibition of activation of JAK2 / STAT3 signaling pathway.

Key words:anal fistula;Baijie Powder;wound healing;inflammatory response;JAK2 / STAT3 signaling pathway
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1.1 MEBREGES5HY

1088 : VHX - X1 862 s \BZ - X1000 #5¢5t
A (LR < i E > A BRA ] ) ; CLARIOstar PLUS
Uil B A CT N 2 R 5t % B4 A R A R ) 5 DW -
86L828ST HUAI il UK AF (75 5 Vg /K A= Wy B2 7 e Ay A R 2
A]); TDL — 80 — 2B U B0 HL (L e S0k & A PR
25l ) 5 Quintix® Pro B KA (£ [E Sartorius H2 M, K5 A
1 mg) ; PowerPac Universal %l 1 3K 4% . Mini — PROTEAN
Tetra 7 H 3K ( 52 [E Bio — Rad 22 H] ) 5 Applied Biosys-
tems % PCR 1% (Z€ [E Thermo Fisher Scientific 2> 5] ) o

Ry AR 1B (L — 18) BEHK G 28 W X 56
(ELISA )i 71 & M g SRFE I+ o (TNF - o) | FI ALY
F6(IL - 6) (UM N A K F (VEGF) | Il & B Ik R
II (Ang 1) . ifn /MR AR - (PDGE) iR B R FEAE
KT 1 ZAR(IGF — 1R) bR i (Bo MR A= My H AR A
2N &, 45 43 91 S EK201B . EK282HSS . EK2153S .
EK383HSS.EK1215S . EK9137 .EK2HO1) ; [ Fb Z R 4l |
% B E (18 [E Merck 23 &, L5 43 5 A 11715,
8.18715) ;Janus BB 2 (JAK2) fi5 5155 Bk 530 I
T 3(STAT3) HLik (G FE B E YR A R AL 454
9 4 FNab04432 . FNab08298) ; H il % — 3 — Wk Jlii &
fitt (GAPDH) TR HRPARICAIIL AT — T (I =84
YIFARA BT S53510 60004 - 1 - 1g.SA00001 —2) 5
TUNEL 4 i i TRzl 0 & 47,6 — K3 - 2 - K3
m5| (DAPIL) B ECL AL 2% kOB R & ( L3R = R AE
Yy £ AR A A BR A W 5 4 51 €1086., €1005 .
POO18S) ; 4B 1 BT 4k 40 My A= K 7 A Wl (&2
UF  BRUFACHE L Wy il 2540 BR S |, 4164524 20240412) ,
VT (RS BB 245 7 A Tl 41454 20240306) .

B : SPF 9% SD K L 40 L, 6 Fil i, HfE 1 | 4 o i
(196.25 + 11.22) g, ¥4 A fR i R, SL80 sh i A=
FEYFATIE S SCXK ([ )2022 - 0001, F23 °C,12h/ 12 h
WIRE AR IR NSRRI R OK a8 IR 1]
AW 5 3 o BEBE sh W e B2 B & R L (1R 5
L.02023015)
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1.2 HASEES-T

B30 HACER, AN BRI SL 175 T0 J2 hil AT R B E «
JE R 5 2% PG E LEZ2FRAHIRRIE , SIBRATT TAb B &I =
TS RIMEEAE N 1. 25 em BYBIEARTE IV HIAT , R
FEZ)40. 3 em, 1R IS T-ONENEN 1. 5 mLISEW, LABok}
JReHs 5 48 b, 407 11 H B E i Rl AT 5L e
B NG AR 27 RO ER BRI AR | i
(1 g/ cm)FEFHA (150 U / em?) 45 9 H R AR B 7k
WG, TANE SR 259, I LLC AR [ e, 3K
2R, FELE 2 JR S E 10 HOK B A X R4 .
1.3 MEIER

B T A A A S L SR JC R 8 B RS 4R, T R R
RIGH 3K BT K 14 KA T AL, 560 A
AR AN AR = (s ) AR - 3697 5 A T
O 1 WG AT T AR x 100% .

NP SN RVAREIS R N W NS RIS NN 3 5 NN
55 14 K A9 Q0 T K B I DL I B, 48 R R 4y SR JE K B
(040) B4, P25, FHIE (340,

S BEAL ZUL A - Wi st ab S8 B, B I I8 25 41 2144
0.5g, T - 80 CHEAT,4% Z R HEE, [ 52 24 h, A1 854
HLED5 wm B f, AORAKS - P2 (HE) e 8, )% i ik
BE T ER

F MR AL 43 AL R 7 K OF- < 2R FH ELISA 75 B
KA A 2R E &, 2995,2 000 ¢/ min &0 15 min, B
IR T 450 nmiBARAM CSEMOGEE (OD)E, IR IL - 18,
TNF - aIL-6.VEGF Ang Il .\PDGF.IGF - 1R/KF-,

2 MR T O < R S 9k S IO LA 28U
A WA A B, 2K A 20 pe/ mLIEFREK,
37 CFWEE 20 min, 75V, 1 50 pL TUNEL 44,37 °C
NI E 60 min, THE 3 U, MIA DAPLYSR , iR EF &
5 min, G U8, BUZOGTHK B R B R o A T T
R R Image ) AR A0 T-3%

mRNA 7K . K JH qRT - PCR % . BUK BB if P4 2
ZHZUIE 5, A Trizol ZLAH MR ALMF , FEHURNA | 306 5% 5% 8
¢DNA, #:47 qRT - PCR 4" 38 . 5 i 5144}y, 95 “CHilfE
FH 3 min, 95 ‘CAEFH 10 5,62 °CiB &, #4740 MIEHE, LU
GAPDH N N %, 2% Ji] 2-44¢ 3k 3 44 JAK2 F1 STAT3
mRNA AR IR K515 W3 1,

T H kK K Western blot 2 BUR BB 1T [A)
R BUE i, WA A1 R BRI T, 12% T 2k
FLBR R EN 5 DI A IR BE S FEL UK (SDS — PAGE) /B
o FH SR A — 98 & M (PVDF) BREHEA TR 6 B, 5% Wi g 2
Wy N B2 h, TBSTIHPE2 UK, I A JAK2 .STAT3 —
Pi,4 CTFWFE 24 h, TBSTIHVE 2 U IMA b, EiIEE
1 ho i ECL AL 2% KO 8 6, T RK B, L GAPDH
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Tab.1 Primer sequences
HEZ i 5a1 (5 -3")
JAK2 - F 5" = TCCACCCAATCATGTCTTCCAC - 3’
JAK2 - R 5" = AAATCATGCCGCCACTGAGC - 3’
STAT3 - F 5" = ATCGCTGAGGTACAATCCCG - 3’
STAT3 - R 5" = AGGGGTGACCACTGTCTCT - 3’
GAPDH - F 5" = GATTCCACCCATGGCAAATTC - 3’
GAPDH - R 5" = CTGGAAGATGGTGATGGGATT - 3’

NS 53T JAK2 FISTAT3 F K F-
1.4 SitFareE

R HISPSS 19. 0 Ge 2= 3RAF 43 HT o THE BB X £ 5
TN, Z UL L BAT BN R O 22 00 B, W 2L (8] L #5247
LSD K345 . P < 0. 05 K 22 54 Geit 2 25 5+
2 H#R
2.1 tIEEARHER

S RRAZH A, 1 0 BCZE RN DL AT 2 R LAY T AR
HRBBETE(P<0.05) FEWK2,

®2 SEHXRUERERILK(X£5,%,n=9)

Tab.2 Comparison of wound healing rates among the different

groups (X = 5,%,n = 9)

28 3 REH3d REHTd RE#H14d
B 28 10.15+2.13 35.14 £4.25 59.63 +3.27
BB 15.58 £2.36%  66.56+7.48° 91.25+5.63"
NEF4  11.96+2.22% 51.45+6.37" 71.25+4.36"
Fia 13.728 58. 181 112. 490
P <0.001 <0.001 <0.001

E: B BRI, P < 0.05. K32 KR TAEL2ER.
Note: Compared with those in the model group, 2P < 0.05 (for
Tab.2 = 7 and Fig.2).

2.2 EIEKBPER

SRRHZH LA, 1 0 BCZE RN DL T 2 R LAY T K
P23 1 2 AR (P < 0.05) L # 3.

®3 BAEXREEAMESEER (X 5,5 ,0n=9)
Tab.3 Comparison of wound edema scores among the different

groups (X * s,point,n = 9)

20 7] RE#3d REF7Td R % 14d
BEAL 28 2.35+0.38 1.71+£0.23 0.62 +0.07
SR &l 1.42+0.22% 0.83+0.09* 0.16+0.02"
Nk 1.77 £0.24% 1.01+£0.20%  0.45+0.05"
Fia 23.790 57.778 187.269
P <0.001 <0.001 <0.001

2.3 HAEARRERS

Xof B ZH R B 1T PR 2 2 UK e A RIS, AT
AEA N IR ET AR ST HES R R AR AR 5K o X IR
LA, B R 2H R U R 20 8L B R PR i 1ff 4

i, HL A sk A B o SRR 2 A, o HICH R B
AT Z 5 P AR /L | LT 4 A0 M HE S Ik 2 3 55,
B AE LA 5 DA 5% 2H R BT ] 4 404 M A 3= 1
B2 A U AT AR, H S ks PRI 1

s "‘:K" _ lfl v !L.'?:‘ :'S
SR RONGE 74

A xR B AL Co @B D AR
E1 XRALEAZFHEARERE(HE, x 200)
A. Control group B. Model group C. Baijie Powder group D. Beifuji group

Fig.1 Pathological morphology of granulation tissue in rat

wound (HE staining, x 200)

2.4 KMEEFKE

5% B LA AN 4 R BRB T R ZF 2 2L IL - 18
TNF — o 1L - 6 K P34 1 2 FH i (P < 0. 05) 5 SRR 4
P, (s AL R DA PR Al Ok R i 44U IL - 18
TNF — o IL - 6 K3 i E R (P < 0. 05) WK 4,
2.5 mMESHEFKE

50 REZH A, AU 20 KR B A T PR 28 ZH 2 VEGE |

T4 ZFHABRKERTFKELEK(X +s,pg/mL)

Tab.4 Comparison of inflammatory factors levels among the

different groups (X + s,pg / mL)

431 IL-1B IL-6
RA(n=10) 14.25+2.36  102.36+21.42 117.25+23. 14
BAM(n=9) 31.39+4.28 345.41£44.69° 199.56 +27. 63"
BBRM(n=9) 18.45+3.11% 140.28 +25.77° 133.47 +22.27°
NEFM(n=9) 26.14+3.67" 233.77+32.46° 165.33 +24.05"
FA& 27. 585 76. 655 16. 050
P& <0.001 <0.001 <0.001

E G P < 0.05; K5 2K TREL2E,

Note: Compared with those in the control grpup, P < 0.05 (for
Tab.4 - 7 and Fig.2).

TNF - «
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Ang Il .\PDGF IGF - 1R /K V-2 R FHFEAL(P <0.05); 5
B AR A LE B, o AL R DL AR 4 R R T 4 41
VEGF Ang Il .\PDGF.IGF - 1R/KFEH TR (P <0.05) .
LRSS,
2.6 PIEMMATIER
L5 0) HE A b A, A5 R0 2 A B T P 2 2 2 400 i O
TR ETHR (P <0.05) ; SHAULL LLEE, 1 A
DUSZ 3% AH R BRI T PR 2 40 B 0 1R 3 B 3 R I (P <
0.05) FEULIE 2.
2.7 KER JAK2/STAT3 i B§1HX mRNA FikKF
50T B PR, 45 4 K BB T Y 2 ZH 4L JAK2,
STAT3 mRNA Kk /K-F-2 8 T 5 (P < 0.05) ; A A

I T %
16

141

12

10

3

6_

4

2- =
0!

A

2H LB, 1 v A2 R DL ARk 2H KRR T PR 2 4 4
JAK2 (STAT3 mRNA FRik7K V-3 i F L (P <0.05)
W6,

*5 BAXRNESUEFKELE(X +s)

Tab.5 Comparison of vascular differentiation factor level among

the different groups (X * s)

ikl VEGF(ng/L)  Ang Il(pg/L) PDGF(ng/mL) IGF - 1R(pg/mL)
HBAM=10) 261253214 1.860.29  2.75£0.37  507.36:63.14
B8 (n=9) 142.36£26.23  0.75£0.08  1.23+0.26°  256.14 +34.75°
aARAM=9) 237.52+30.06" 1.65£0.24°  2.11£0.32°  432.31+56.88"
NAHA=9) 189.11+28.05° 1.11%0.20°  1.45+0.29"  312.25+45.69"
F{ﬁ 25.702 53.273 22.286 33.488
<0.001 <0.001 <0.001 <0.001

Eivill

1. *FRgsn 2. A 3. GBHa 4. NMAFA

A. %9 % 2B (TUNEL, X 200)

B. %4t &

E2 ¢IEAMRETER

1. Control group 2. Model group 3. Baijie Powder group 4. Beifuji group

A. Immunofluorescence diagram (TUNEL staining, X 200) B. Statistical chart

Fig.2 Apoptosis of wound cells

F6 FHEKARIAK2/STATIIEBEHE mRNA KKK FLLE
(X x5)
Tab. 6 Comparison of JAK2 / STAT3 signaling pathway related

mRNA expression levels among the different groups(X = s)

28 3] JAK2 STAT3
B2 (n = 10) 1.00 + 0. 01 1.00 +0.01
HAA(n=9) 3.25+0.44 3.46 +0. 47
B (n=9) 1.44 +0.23° 1.38+0.21%
NEFM(n=9) 2.71£0.38" 2.62+0.34°
FA& 59. 639 77. 675
P& <0.001 <0.001

2.8 KR JAK2/STAT3 #EHEXEARIEKTE
5550 FRZH b e, A 80 20 K BRI T PA) 2 2H 21 JAK 2,
STAT3 & FARIAAK R B E TS (P <0.05) ; SHIAIZ LT
B, IR DL A B 20 K BB T TR 2R 2H 2L JAK2 \STAT3
FE AR B (P <0. 05) JEILE 3 FIFE T,
3 Tt
B2 R IR R 5 2246 B R sz 4, 330
84

JAK2

STAT3

GAPDH

X HEZH

A2 DU PR
3 EARKE
Fig.3 Protein electrophoretogram

R7T FEKRIAK2/STATIEHEXEARIEKPLLE (X £5)
Fig.7 Comparison of JAK2 / STAT3 signaling pathway related

SEz &l

protein expression levels among the different groups(X = s)

28 3 JAK2 STAT3
x4 (n = 10) 1.00 +0. 01 1.00 +0.01
BAM(n=9) 3.18 +0.42 3.06 = 0. 40
GBHM(n=9) 1.47 £0.21% 1.53 £0.24%
NEFM(n=9) 2.65+0.33" 2.42+0.31°
FA& 62. 806 50. 818
P{E <0.001 <0.001
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T A A AR T K i1 450 357 BH I el 3 | 3% B 1 o 1O AT
PEAT BT 1 025 VR o SR DR T 68 S 1 o v o o v of)
PR ZVAN N, 20 B Y o 248 A= DT A2 a2 0 A= i A
AR B, IR B T G o

S M R MR BN 493 5 08 7 A 2 I, LA & A Uk
Pefa, RN TS5 MENE ML S I EILR R MR
NI TN = o 1L — 6 A R LI 28 P PR, Hok
T, TS S RPN R I EE R M RN, AT
SEATEAR G Z R0 KAE 5 IL - 18 W RBOR MR X
N, T 22 B8 Ak B G AE 3l 52 e A T A
G -BIURBEE 25 R R, SR i, H B gl R
BB T P ZEZH 4 TNF - o IL - 6. 1L — 1B /KF- 3 i %
1, 3R BT 1 vl AT S s M R BRI S P S i it ]
FIREA , B HCE 70 B S AR RTOR AILAR A b s e
AE 7, SR I H0 ) 98 M PR A ek DTS R M R
InRel e &

e A T 3G A B B, 0 11 6 TR 25 4 20 RT A E
B I A , A2 K A7 (4 VEGF , Ang 1T \PDGF.IGF - 1R)
AR AR e BT EA S5 TR 2R
Az B, IR A it A A B 161 AR Y 2 R R, A
R b, R BB T A 2F 40 21 VEGF , Ang Il . PDGF .
IGF — 1R IR/ 1 i 2 7, R W s donT it
AU A B, AT IR 4L UE B R SR R T RE
P13 AT (e 200 it 4/ 35 I e D ) 43 0, I B HE B AUk
VR {60 T T AR A /0N, JFAR ol B2 Bk A P A 1 i A
g

HWFIEFEW], JAK2 / STAT3 {5 538 % 5 £ Fhg s
P & AH O, JAK2 / STAT3 {5 538 B0 I L vl 4] 4 il
B BEFE oy T AT, S 5 PRI R R
VAR R N 1 B e S i S o = 2 R T
ZELH 41 JAK2 . STAT3 mRNA FI7E 14 6 ik K 14 i ¢
5%, 2 B 1 8 AT 3 2 4 ] JAK2 / STAT3 A5 5 18 % 2
e ATHAE IR

25 b TR, IR AT DR AT R BRI R M N
{1111 = A o e 1 I R e TR 1 5 e N TR % 2R U KT
i, A 1 R S B A A, HE AL AT AR 5 B JAK2 /
STAT3 {553 I (1 40 A 5% o
5% 3k
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