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JAK2 STAT3 A it K & & B 9(Caspase-9)%& & X mRNA Y RA AP R HGHRFAAAR MR EAFEAAR WA T EEEN
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(Abstract] Objective To observe the effects of Xihuang Capsule on wound healing and the signaling pathway of
interleukin-6 (IL-6)/Janus kinase 2 (JAK2)signal transducer and activator of transcription 3 (STAT3) in non-lactational mastitis rat
model. Methods The non-lactational mastitis rat model was duplicated and randomly divided into model control group, positive
drug group, Chinese medicines group, and drug combination group, with 10 rats in each group. Another 10 SPF grade healthy SD
rats in the same batch were selected as sham —operated group. After intervention, the wound healing condition and breast
inflammation index of rats were observed and evaluated in each group, and histopathological changes of breast tissue of rats in
each group were observed by HE staining. Immunohistochemical method was used to determine the average optical density of B-
cell lymphoma-2 gene associated X protein (BAX) and B—cell lymphoma-2 gene (Bcl-2) in breast tissues of rats in each group. Western
blot and RT-PCR were used to examine the expression levels of IL-6, JAK2, STAT3, human Caspase-9 protein, and mRNA in
breast tissue of rats in each group. Results Compared with the rats in sham-operated group, the wound healing rate of rats in
model control group was significantly lower (P<0.05), while the breast inflammation index, the average optical density of BAX and
Bel-2 in the breast tissue, and the expression levels of [1L-6, JAK2, STAT3, Caspase-9 protein, and mRNA were significantly higher
(P<0.05). HE staining showed that there was obvious granuloma degeneration in the mammary gland lobes of rats in model control
group, surrounded by numerous inflammatory cells. The pathological condition of rats in positive drug group, Chinese medicines
group, and drug combination group were alleviated to varying degrees. There was a significant decrease in inflammatory cell
infiltration and granuloma tissue and the "vacuolar" necrosis was healed to varying degrees. Compared with model control group, the
wound healing rate and Bcl-2 optical density of positive drug group, Chinese medicines treatment group, and drug combination
group increased significantly (P<0.05). The wound healing rate and Bcl-2 optical density of drug combination group were significantly
higher than those of positive drug group and Chinese medicines group (P<0.05). The wound healing rate of positive drug group was
higher than that of Chinese medicines group (P<0.05), and there was no statistically significant difference in Bel-2 optical density
compared with Chinese medicines group (P>0.05). Compared with model control group, the BAX optical density and breast
inflammation index of positive drug group, Chinese medicines group, and drug combination group decreased significantly (P<0.05).
The BAX optical density and breast inflammation index of drug combination group were significantly lower than those of positive
drug group and Chinese medicines group (P<0.05); the breast inflammation index of positive drug group was lower than that of Chinese
medicines group (P<0.05) and the BAX optical density showed no statistical significance compared with that of Chinese medicines
group (P>0.05). Compared with model control group, the expression levels of 1L-6, JAK2, STAT3, Caspase-9 protein, and mRNA in
positive drug group, Chinese medicines group, and drug combination group reduced significantly (P<0.05). The expression levels of
the aforementioned proteins and mRNA in drug combination group were significantly lower than those in positive drug group and
Chinese medicines group (P<0.05), while the expression levels of the aforementioned proteins and mRNA in positive drug group
were significantly higher than those in Chinese medicines group (P<0.05). Conclusion Xihuang Capsule can effectively promote the
wound healing of breast tissue in non—lactational mastitis rat model, and inhibit the apoptosis and inflammatory response of breast
histiocyte. Its mechanism of action may be related to the inhibition of IL-6/JAK2/STAT3 signaling pathway by Xihuang Capsule.
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1.1 zh4

50 H SPF gt SD KR, 6~7 JRlS AR iE 180~
200 g, WA F IR TS S S IR LIS S A R ED
¥ A HIES : SCXK (11)2019-0004 , 4 4 IE 5
43072663411384024 , & W PEMRSE 1 )&, A HE &, 3
BEi B 24~26 °C, M X B 50%~60% , 555K 4 F5 44
MRS IR FAREREA T (IR B HESS . LL2021009)
12 FE#HYSKF

VOB (A KRR 7 25k ey A BRA =D it
45:20220317) ; B R Uk JE A B B (R AR TR L L 2Y
A BR 2 AL 4522022062304 ) 5 H 40 LA % -6
(interleukin—6, 11-6) Ak 32 {4 A1 ik 2 f2 25 11 i 2
(Janus kinase 2, JAK2) 555 3 LG G HE A3
(signal transducer and activator of transcription 3,
STAT3) B ik 4 41 g 83 -2 3 R G I X 2 11 (B—cell
lymphoma—2-associated X, BAX) B ik [ 4 g i -2
K (B—cell lymphoma-2, Bel-2) At K & F i 9
(Caspase—9) B4 (32 [ proteintech 23 7] , it 5 73 51
N 21865-1-AP 66466 -1-Ig.10253-2-AP 10380
1-AP .50599-2-Ig . 12789-1-AP) ; HRP 111 £ H1 /)N i
IgG —HT (3£ Proteintech 22 F] , it : SA00001-1) ;
PBS 2% M1 (3% [E Hyclone /A ], L5 : 803344098 ) ,
1.3 FEMNEE

FL ([ PR 28 7], L5 . 8344-11) 5 ¢ PCR
MR 76 B RCP AL (3 E Thermo 23 &l , #4543 5l
7 66347-A PIKOREAL96) ; HL 3l 85 JK (¥ [] 117 H Ak
DL IR AR il 3 A BR A | B . TS=92) 5 /K 7 B g b
HL YRR FL KA B AN (b oS — AR T, AL 4 3]
4 JK3056 . DYY-2C . DYCZ-40D) ; H 4> 52 56328 50 Ko
& Sal R g/

1.4 NPM KAREBEWEISHA

Z:2% YU S50 NPM K RRBERI G 7 J5 ik, Rop
BONAOHT fif NPM 5 48 4 21 5 AR R oK 4% 1:3 Lh i,
3 000 r/min(f42 16 cm) &L, B0 JE 58 R 5E 4
el 1:1 BN G # H  Brifl & e iy 22150 35
(0.04 mL) T KRB 3.5 4 XP2L 5217 i a1
Jil Ja 04T K B AL R 4 21 )R B W 2% B AL AR BE 2 1
LI 35 4 X FLAR L4, AT B ) A UL B
T AR AR P A AR T A i BB A 22 R E 4N iR
T8, B PR 25 i 4 e T B e ik Bt B R DA i A
DRI
1.5 BN EELEE

B HLBE B 40 H B BB Y NPM K BURS L 43
BEALXE HZE | PR 25 W 2 (RS RR TR Je A el ) \Hh 24
BT (PB4 ) RS 25 20 (S IR TR Je A8 e +
VOB R ), B2 10 K, S5 3EHC 10 H SPF 4% SD
K EAEA BT AR,

B F AL SRS I35 T 2 ml A4 BEER K
FEE 1 WU 2R T AR BT R N SRR
IR T 2 mL A B KHEATHEE | 45 25501 0.072 of
(kg-d), 1 W/d; BV 259 4 7 B R Ik e Je i A
ERGR R T 2 mL AR BRER KVE | 45 2557 B 0.001
8 gf(kg-d),1 W/d; BE FZY 4T85k JE s e
o+ AR T RE S A R AT, 1 k/d, B sk
T 14 d,
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04 KEFLIRAMRAIH A TR K UL B 2L IR ANTP Mix. 2.5 mM Each N 500 pM Each
DARCHA) KBS R SRR Primer Mix : -
DAROBA) R IRTUBR SR LI L €5 21 W A A RNA Template ! 005-5 pg
UOPCRRD) K RIUBR SRR , LK B 40 5 xR Buffer N x

LR 4 DTT,0.1 M 2 10 mM

DARCHER)  BAZTAMIEL 0K BRI E R O 5 T MR HilfiScript, 200 U/l : -

37 IR B LR R 1T LAt 3 ] L Y PR 95 e
TE : RAE T8 BB BUE 1~2 43 3278 K FLIR AR TR B DO I | )
Iy =3 S KRR FLIRATAE W] W R

1.6.5 Western blot & il K B L IR 928 45 52 18 41 41
IL-6 .JAK2 STAT3 Caspase—9 F£ik/KF  HEH44H
KEFURHALDEN , BRI ENE T
PVDF [, 5% M NE W% ¥y 52 2 3 A E 60 min, i N
— PPk IL-6 JAK2 STAT3 Caspase-9,4 CIF i
THEFE 12 h, 35 —PU, TBST YA 37K, 4K 5 min,
FWPEE P02 h, PR E 5 AP0, TBST PR 3
WL, B S min, A5 UL GAPDH fE NN S 1T
BRI B LA

1.6.6 RT-PCR #illl K Bl FLIR B E FIHA A 1L-6,
JAK2 STAT3 Caspase-9 mRNA Fik/KF $EECK
BRLUFL AR 2H 205 RNA 386 5% 5% cDNA | F5 55 1E 3 3
IL-6 JAK2 STAT3 Caspase-9,GAPDH N N & | X
N 2544 95 °C,10 min 251 ;95 °C,15 ;60 °C,60 s;
40 AEIR . K H] 27220 Jr kit 4 B ) mRNA 3R
R G YT AR LR 2, W Sk R AR RTELEE 3,

#& 2 RT-PCREI#F5F!

N ElE7 2] S bp

1L-6 iE 1 :5°-TTCAACCTATCACCATTCTTCCA-3"

S 11 :5°~-GTATTCGGAATACTCCGAACTGA-3" .
JAK2  IE[:5-GGCCATCTATAACTCTATCAGC-3"

J2 1) :5'~CTGTACCTTATTCGCTTCCT-3" 102

STAT3  iEs] :5~CTCTTACTTCTCCAGCAACACT-3" 157
J2 1) :5'~ATACATGCTACCTAAGGCCAT-3"

Caspase-9  1E 11 ;5'~ACCTCTTCACCTTATTCATGGCT-3" %

J2 1) :5~GCCTTTCCCGACCCTGCTAC-3"

GAPDH  IE[1]:5~CGGAGTCAAGACTTCCGATTCGA-3" 137

J 1) :5~AGCCTTCTCCATGGTTAGGAATAC-3"

1.7 Sit=FahiE

K SPSS 22.0 B S 56 B4 F A7 4t i Ak 2R
50001 o SR s MR TR BERE, AL HLECR £
FEAR BLIR 2 J5 2550 W, 22 B A2 b Aok FH 02 0
(7 22500, I PIFEAR FLASCR D LSD— K555 . LA P<
0.05 1E R ERA G2 XL,

2 HR

21 BAXRERIBRIERERELE

BFRAKRRILIROEAELSR 3 MO EL2EE
58P AR 4R B B, AR ok R 2 K BRG] T
R F AT (P<0.05) 5 S AL BRZ LA, BRI 259
W PR A B 25 4L 0 A T A R Y A T
= (P<0.05) , o B A I 25 B i fl A5 R W i i 1
BRI 245 W 20 B e 253897 241 (P<0.05) , BA 1 245 4 41 6]
I A1 AR = T 209R 97 4 (P<0.05) . TEILE 4,

R4 BAXRBRERBIBUEAREELE (%, x2s)

20 51 n  TH1EE T2 AE TH3MEE
BFARH 10 68.76+3.87 94.25+1.32  100.00+0.00
WXL 10 14.5242.02%  35.02+2.76%  50.86%3.05%
PERYTA 10 33.37+3.62° 58.35+3.42" 81.25+3.13"

62.14£3.02*  85.32+1.86*"
82.63£3.47"4%  96.35£0.91"44

FHPEZ 4240 10 37.85+3.27*
B 254 10 54.58+4.25%4
TE 45 [ i B T AR 4 A, #P<0.05 5 45 (7] st 3015 750 ot IR 4 1L
"P<0.05 ; 55 7] Bk 01 v 25 41 L B2, 2P<0.05 5 5[] Bist 397 BH 4 25 49 40 L
% ,4P<0.05,

22 EHAAXRERBIFEEFERR

HE Y& o 25 5 R | 45 A % B2l 5 08 F R 4%
AN 3 e s T A N Y S 5
J¥ R B AT ML AP 259 4 rh 253697 BRG]
2 20 R BRI 9 BT D0 AF A6 AS TR R B 1 2 A, R M 4
JfL R T B TR 25 o 21 20 B Sk | s YRR T IR BEAE AR
ARBRERES . TELE 1,
23 BAXBRIBREEBRATHEXEARIE
7K F b 8

ST AR LK B, B8 B2 R R FL AR 4
21 BAX \Bel-2 AOD fi , 7L A AE 45 55 2 T (P<
0.05) ; 5 MR R4 Lo, BHME 25 4 | v 253597
4 A 2541 Bel-2 AOD {8 ¥ B 8 7F 5 (P<
0.05), Hrh B & FH 2540 Bel-2 AOD {H P & /& T FH
PE25 W) 40 K 2535 97 41 (P<0.05) , FHYE 25 41 5
ZRIT A LR TC I B 22 57 (P>0.05) 5 SRR R4 L
B PRI A H 24 BAX
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A

P S et

B SAKXRKEEILIRECERFERFR(HE,x200)

W AR TF ARG BAE AL B Coh 253897 41 DI 25 41 BB S H 254,

A Y i

3,0 nl00 T

<. 100 um : 100 um
W% - L

B2 HHAKRRILIRAESR BAX Bel-2 FHHREEEFR (x200)

T AR T ARLL BAX 2235 B IR 2] BAX 3635 ;C. 267A 797 41 BAX 3215 ;D FHYE 259141 BAX %35 E A HI 2541 BAX &3k ;
F AR TR Bel-2 Fik ;GARIN B ZH Bel-2 635, HA 25167 4 Bel-2 ik LIATEZS WA Bel-2 323k JHEA 2540 Bel-2 ik,

AOD {H Y H]5F K (P<0.05) , H b G T 25 ZH BAX
AOD {A W] W Al T BH 4 25 9 240 K v 2596 97 41 (P<
0.05), BAPEZ W 2H 5 vh 245967 40 e A e 1 i 22 5= (P>
0.05); SRR AL L, BRI Al b 259697
41 KA AL ZLIR S REFE B0 I B T B (P<0.05)
Hor A 25 2 7L R R RE HE B0 AR T IR 2
K 253897 4 (P<0.05) , BH 1 24 ) 20 L 1R % 9 $5 %X
T H25iA)T7 4 (P<0.05), TEWLE S &2,

x5 BAXRIBRERHBRATHEXEERE

IKF BE B (xts)
2H 51 n BAX(AOD) Bel-2(AOD)  FLMR &4 46 %L
BFERHE 6 0.11x0.02 0.08+0.03 0.00£0.00
BORXHIEZL 6 0.38+0.05° 0.21+0.03* 5.53+1.27%
FERITH 6 0.2420.02% 0.31+0.04* 3.15+0.76%
FHYEZSHA 6 0.20+0.04% 0.28+0.05* 2.76+0.63*"
WAHZA 6 0.14+0.02%4  0.38+0.04%"4 1.43+0.67%4

5T AR, 2P<0.05; 5 B BT IR 4] e #5,*P<0.05; 5
IRIT AL R, 'P<0.05 3 5 BHPE 25 W 41 He B, AP<0.05

24 HBHKRILIFAAIL-6JAK2.STAT3 Cas-
pase-9 & H X mRNA BIFRIEKF L
SRF ARG KR, B I KR 16,

JAK2 STAT3 Caspase-9 4 1 & mRNA ) 5K
3% FH 5 (P<0.05) ; 5 B Xt B4 H A, BHAE 245 4
4L AT A A 254 1L-6 JAK2 STAT3
Caspase—9 & 1 &% mRNA 9 3 ik 7K 37 34 W & B A%
(P<0.05), Mo B G 24 iR 11 & mRNA £ ik
KV WY AR T BH PR 25 W 21 Kb 23R 97 41 (P<0.05) ,
i BAPE 265 4 40 ) 11L.-6 JAK2 STAT3  Caspase—9 &
M1 5 mRNA (1 3%k KCF- 2101 8 w5 T rh 253397 41 (P<
0.05), T 6—7 & 3,

A B C D E
L6 [ M —— | 26 kD2
JAK2 | S S S s | 130 kDa

STAT3 I—-.-.- ~ = s8kDa

3 BHKRBIIRALR 11-6.JAK2.STAT3 . Caspase-9
EAREETE

TE AR T AR AL BAS R IR 45 Coh 245387 415 DB 25 4

EJRG 254
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x6 BAHAKXKRILFAL 11-6.JAK2.STAT3,Caspase-9 | A F ik 7K F b B (/GADPH ,x+s)
41571 n 1L-6 JAK2 STAT3 Caspase—9
BFARA 6 0.08+0.02 0.12+0.03 0.07+0.02 0.05+0.05
5576 X6 B 2] 6 1.21+0.134 1.33+0.15% 0.98+0.10% 0.93+0.04%
T 2GIRYT A 6 0.77+0.08* 0.71=0.06* 0.41=0.04* 0.360.04*
P 245 9 21 6 0.92+0.11%** 0.94+0.10%* 0.50+0.06%** 0.55+0.09%**
BeEHAH 6 0.41+0.05%4% 0.37+0.04* 4% 0.24+0.03%A% 0.15+0.027%4%
G RFARAE, 2P<0.05 ;5 BIALXT L AL, #P<0.05 5 15 B 25 W 41 L8, AP<0.05 5 5 P 253397 4l L #5,*P<0.05.,
£ BHEXRIBFAL 11-6.JAK2 . STAT3,Caspase-9 mRNA FiL1E R (/GADPH ,x+s)
205 n IL-6 JAK2 STAT3 Caspase—9
BFARLH 6 0.21+£0.05 0.18+0.02 0.13+0.05 0.15+0.02
5576 6t B 21 6 0.98+0.15% 1.09+0.14% 0.92+0.11% 0.71+0.13%
PRI A 6 0.46+0.03* 0.40+0.04* 0.37+0.08* 0.31+£0.03*
FH % 25 1 21 6 0.57+0.06** 0.51+0.07** 0.45+0.03%** 0.40+0.04**
A 24 6 0.33+0.03*4 0.29+0.05%*4 0.18+0.05%*4 0.14+0.04*+4

S RT AL LK, 2P<0.05; 5B BEZH L AL, #P<0.05 5 5 Hh 253097 41 1A, "P<0.05 5 5 FRPE 25 W 20 e &, P<0.05 .,

3 Wi

F AT, NPM 19 & 4 R R 6 7 FE DG AL AT A
SEA W, BRI NPM W & 2552 A 5 i
DIfe S w RE KA SRR WFLEFH W
SER Z A AR 5 2 | [R5 AR N i £
A 538 s S A ) A e R R s ) A L B AR 2 )
FAORUB FEIRYT 1 2 RICFARIGYT BUBRPIRTT
BRI SRy 7 2 AR IR R BOR K AE
KONG 257 2B NPM 19 % 4 5 20 I 11L-6
W YIAEOC , B AR )G 3 19 JAK2/STAT3 {5538
% I E B IR S 1R 4 L I L 3 v 0 S
i [F R LIU 28 1HA ) HT g 2 5 30 NPM KR |
R AT B

i H NN IL-6/JAK2/STAT3 15 5 4 S & 42 J&
240 B N R4 B S 1) OGS B L TL—6 AE Ry 8 1 R 1Y
JE BT EOE JAK2 5, HERB A2 30 40 1 N AYSTAT3
A AR WL R 1 o, TR B ik AR 46 PR BRR A
FUIRFRAL ,STAT3 4 s J5 |, LB R fb 7K 114 i
KA AR IEHE A AN A, AR 1Y) STAT3 REHZ 5 o)
FEH Caspase—9 \BAX %58 17 5E K 1y 35 | I 2 i
1L-6 R Ik, 1 & A S 4008 T2 K F e I
FA ROV IR, =35 Z WA B OB PRG35
Caspase—9 BAX S TSR [ e ik e Mk B, 2
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