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AzHEE eI E X MEERER KRR CTGF . Smad? B0

o o' E P R H BI04 R R
LHEPES RIS —WEBERE ZH. &K 410007;2. S PES KRS E - FPEGESEE,
MK 410208;3. M P ESB K FAEIEBEFHME ., Ma KV 410208

i OE.BH WA AmaaREmir g XRmENE T SERME ., FiE L SD X KA MK
Z ML Il RATGA LAV EBAIRLFEHNERERTE BB ERY EER S S, FEEE X
RN ARRE LR EHZFNZTREE T EBA T HBEFFTANBTEET HEBA JHHRE RN TR
BHEMmA FHmAA PR SHEBTUATHFELRERERTRA, F411 R, FHA®30dE. AnEH
KEAVHMIPELAR , ZREEMNILEMIPELRGARBETH, ANEHF- L ETRESH4 R, Western
blot #& M| 4 97 & 20 4% Smad7 B H AR A KB F(CTCGH AXRAHIPEHERMGERE, R HREAMNEL N EH
R EHWERE R ERAFRAEBHBELTET AP ERKBIEEL, THHBZEFNSTHHRARR
IRAE A 20 K P 2848 CTGF &4, L8 Smad7 &k, 5B AL, £ FA %5 &L (P<0.05), B4 %
WMBARANSTHET+EBA FSRAAFTHATHERT FEBHAT KRB F AL Smad? .CTGF 8 % a4tk T A
HWBHRANERE TEBA, ITHEHAFZPHANEORAALGFTA L. 5 AHEF PR T EFT AL,
FHmBa PR THERFEBHARR B I EAL Smad7 .CTGF A £ 2 KPR, ZF A% FEL(P<
0.05), &it JrHHABFZTRATHEFHIPFHRE CTGF & Smad? & ik X AE S T AER , KMk 32 53R
WERMR R KERHIFLRLTHENL NOBE IR EEFTARBES ARG ARAMNEALHB 7 A K
B %822 CTGF & Smad7? A& ¥ah £ 5,
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Effect of Danli Shutong Decoction on CTGF and Smad7 in rats with
chronic tubal inflammatory obstruction”
QIAO Jiang' .\WANG Ye® ,WU Xiaonan®,SUN Xiaofeng®,LIU Yi* ,CHEN Zhifen®
1. Department of Gynaecology and Obstetrics sthe First Affiliated Hospital of Hunan University
of Traditional Chinese Medicine ,Changsha s Hunan 410007 ,China ;2. First Clinical College of
Chinese Medicine , Hunan University of Traditional Chinese Medicine ,Changsha s Hunan 410208,
China ;3. Teaching and Research Office of Histology and Embryology , Hunan
University of Traditional Chinese Medicine ,Changsha s Hunan 410208 ,China
Abstract: Objective To explore the treatment and mechanism of Danli Shutong Decoction on chronic tub-
al inflammatory obstruction. Methods FEleven SD rats were randomly selected as blank group.and the rest
were made into chronic tubal inflammatory obstruction model by phenol gelatin chemical method. After suc-
cessful modeling, the rats were randomly divided into model group, Danli Shutong Decoction high-dose
gavage+enema group,Danli Shutong Decoction medium-dose gavage—+enema group,Danli Shutong Decoction
low-dose gavage+enema group,Danli Shutong Decoction medium-dose gavage group and azithromycin sus-
pension gavage control group, 11 in each group. After 30 days of experimental treatment, the rats in each
group were sacrificed, and fallopian tube tissue was taken. The morphological changes of tubal tissues were
observed by pathological examination. The expressions of Smad7 and connective tissue growth factor (CTGF)
in tubal tissues of rats were detected by reverse transcription-real-time quantitative polymerase chain reaction
and Western blot. Results Pathological examination found that the model was successfully established. After

drug treatment,the local tissue morphology of the fallopian tube became normal, and the hydrosalpinx and
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empyema disappeared. Danli Shutong Decoction could significantly reduce the expression of CTGF and up-reg-
ulate the expression of Smad?7 in tubal tissue of rats in model group,and the difference was statistically signifi-
cant compared with model group (P<C0. 05). Moreover, the effects of Danli Shutong Decoction high-dose ga-
vage+tenema group and Danli Shutong Decoction medium-dose gavage+enema group on Smad7 and CTGF in
tubal tissue of rats were better than those of Danli Shutong Decoction low-dose gavage + enema group. In
terms of different medication methods of Danli Shutong Decoction medium-dose,compared with Danli Shutong
Decoction medium-dose gavage group,the relative expression levels of Smad7 and CTGF in tubal tissue of rats
in Danli Shutong Decoction medium-dose gavage+enema group had statistical significance (P<Z0. 05). Conclu-
sion Danli Shutong Decoction may play a therapeutic effect by regulating the levels of CTGF and Smad7 in
fallopian tube tissue,thereby reducing local tissue inflammation,improving local tissue fibrosis,and restoring

the normal tissue morphology and physiological function of the fallopian tube;different doses of Danli Shutong

Decoction has different effects on the levels of CTGF and Smad?7 in fallopian tube tissues of model rats.

Key words: chronic tubal inflammatory obstruction;

growth factor; Smad7

LA, TR B Lo Ph S 20 R R R B L s
K1Y H A A RN T LM AR R AR 2
Mode FERNNY . FERIT IR EE A T
N L R T ORI B A IR T
SELOL el B AR B A T R a2 P R i e T O A ME R
Z A ) AR R B R R L S A S, B
FEAE I A6 TR G L B S 2o 3 ofi 98 45 Ty T 1 ) A, 0F
2L A LB 2 X T R . PR e i o A
44 P R 22 R AR 48 3 O A f 75 #8260
AAEIRITH U0 A RAME AR 2 2 2586 05 W RT3k
AT 5% v 2 B L ) 75 i 3 1 R W AR R B O A 4%
RHL 2 F8 247 1L 375 240 W 18] 28 B P71 CICAM-1) 7K F-, F
Fen I I PN B AR K T (VEGE) 7K 3 . 8 X 46 p 4%
Je S8 M TR R BE K R i AL B B R R A
5T 5 FE 1R 75 1 75 i 38 1736 97 18 M i B0 4 4% M B 2E
VR I RILR . Sk B w8 ) 2 B 38 3 9 e AR 7 38k B ) 32
FHAR AL mT 5 | HRL S 1 S0 B AR A JF S B X 44 2
P 22 56 77 B A5 7R P A6 5 BB . R I PR Hh 2408 25 i
P AL I S
1 MR5FZ*
1.1 fRAORIE  SD MM AR 84 1, Wl m b B
YR s 9 b R (SPF 90 . W JR R E R
18~24 ‘C,yBE N 30% ~70% K}y 180~200 g,
A A%IES : No. 1107272011007368 ,
1.2 SEsvehidy b2 Phan e i ok A DUt 4 E 4
EHEAFRARIESBIMGRFLRER T 40
M3 15 g BBk 15 g X FW 15 g, EAE T 10
g Bk 10 g A/ AT 10 g, B IE 15 g . K F5 15 g 541
s DA AR R e R B 2 K A 5 — R B B b 2
Yot iRt WA ERRERMAaE R TIRER
(0.1 gX6 1), g [ i1 7g B8 2 K 24 5 — B B2 e v
2557 4it5 2 200101, INZEE /K 10 mL 6 b ) &7 55 &
TR, WY . WAL R (500 g <X 1 D . 1 [ ¥

Danli Shutong Decoction; connective tissue

B 22 e MR A BR A AL HiE 5 o P815401, F& HH BL4F
AEZK M (500 g > 1D . W [ 9 R 22 s AR R A R 2
wl S O C804625., WE W 25 W) v F 7 il i E B
il
1.3 (U5 RF 5 A i AL (BRkK RM2235) |
AW AR HL (Al YD-A) | BVIE R B 540 (i
— 18 DNP-9162) , B #% P& % [ 1% 70 H1 & 4t (Motic
6. 0) SR 22 1 PCR {X (WaferGen Biosystems) .
Ui 1 214 (Kylin-Bell) % 300 ML (Kylin-BelD) | #4
PEFAL (Life) (AL TKAL CE i RBEFHE A R A D , L&
R1600 %! DEPC 4t # 7k (Solarbio) . 10006818 %I = 4
e (Il 25 48 AL 5 3 ) A BR 28 )DL # 41003 B Gel-
Red 4t Bl (Biotium), 9168 % NA Loading Buffer
(TaKaRa ), T9122 #! Tris-Borate-EDTA Buffer
(TBE) 10 X Powder, pHS. 3 (TaKaRa),DP419 %I
RNAsimple Total RNA Kit(RH) \K1622 %I Rever-
tAid First Strand ¢cDNA Synthesis Kit(ThermoFish-
er) . TB Green® Premix Ex Tag™ (Tli RNaseH Plus)
(ThermoFisher) . ¥t B 4% fb 4 K I+ (TGF)-B1
Smad2 £ 7% BB A (X1 proteintech 2% &) . Smad3
BT REPUAAR (B proteintech 22 FD L W EHT 4 1gG —
¥ (BRI proteintech A H]) ,
1.4 ik
141 SERHSER REGENERFE 7 d5E %
R AT 5, FHBEALEC R E I 11 R BRAE R
2 (A 4D, Hgy 73 H KR 4 3 2R 1y BH i 1t 455 vk
VR8P i O A A R BH ZE R RS L 10% KA
T 0.3 mL/100 g Ji& & S BRI, 4 73 3 AR Rl A
Fib i1 % N8 F8 5Y E & K, BT L VRORS T B L Al D, TR
BT 290,56 cm ZAEHEDI O, K 1.0~1.5 cm,
FIHFIE I . 288 Y B8, Uy 8 4k 20U i 0P 48, T
B T O A Ak e T A O A 43 0 N 15 0 AR 1
B 0.03 mL, ARG 480 0. ARG REA X, fi T
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PR IEH IR, B 25 ROA 4 73 Rk
KE 5 MBENLARFE 3 K BRUE AT o SAS I, A rh Je
HE Ze a0l A 21 3 H K B 0 4545 I O 2 R0, 457 R
B AT LM M SRR, 8 R S R UL S O b i L it
AR, SR B 20K . 3 H s R K R On A A
s L LR L A RE 5 4 21 20388 AR 2T A fh L R 4 RE
HOORH (BH ZE, 7o K A R B L, K AR PR A IR T
5 S B2 ORE B AR R ) A T, R AR A
LA 4 HORRIETS . 2% B I i S AL 2y
J5 K 66 HaE R ERBENL > R 6 4. B 11 2, 435
B (BRI L C 4 (P35 il i e ) o+
Wd) DAk bR EE S R4 E A
FFanfmmin R H WS + 34 . F 4 (P} 35§
bR R E D) G 4l B A R TR R E X
maD,

1.4.2 {2 HERB 31 XIFH 7 B4 EM
HKHEE 30d, T C4H[14.0 g/(kg» D) ].DH[7.0
g/(kg+ D] EH[3.5 g/(kg» O MmmiEE .
W 30 o 7 F AN AR EL7.0 g/ (kg -
DIHEH 30 d, T G HM A RXIRZ®10. 0 mg/
(kg DIHEE 7d.BRK 1K, HA 23 dHEBEERER
AR BR T WG HEE AR 3 mL, # A
N 2 mL.,

1.4.3 ARAKM  SLE LA 255 31 KL K
B MR HCHR B 45 L 2, — R 04T HE R 5T IE 8 2%
for Ay G o il B B DT R, FLBE T UL 2 Ha B A 41 40

FRAS AR, T 4% F8 4 A7 380 S-S B i 2R G T
(RT-qPCR) ,Western blot #: ] , Il 5& 20 21 b iy CT-
GF.Smad7 X} ik K-,

1.4.4 RT-qPCR #a il op & 41 21 rh CTGFE ., Smad?
B deak PROK BN OP A 41 41 RNAL R 46
HEEE TN E RNA Fitt. 2% Thermo /2 Al % 5% il
Vil 45 JE AT R 5 S 45 cDNA, SEY %56 F 8 PCR
mRNA $AEWT . AR I 52 56 bR A B8 5% 45 % I B A%
JEAE K B ECHI IR RNV AR R, SIS A R

TGF-B1 F #% 51 #: GACCGCAACAACGCAATC-
TAT; FiE=l ¥: CGTGTTGCTCCACAGTTGAC;
smad2 b 3% 51 #: CGTCGGAAGAGGAAGGAA-
CAA; FiE51%: TGGTAAATCTACCCTGCACCC;
smad3 | ¥# 5] #: GGAGGAGAAGTGGTGCGA
GAA; F i 51 ¥ : GCCACAAGCGGCAGTAGAT,
F4 T & 47 9 gPCR /9 RN AR 3R (20 L) & F PCR X
1,65 °C 5 min,25 °C 5 min,42 °C 60 min, {§¥F 40
W70 °C 5 min, M 2% B A K Bl U 45 4 41
1 TGF-B1 1 Smad2.,Smad3 AH X} kK ¥,

1.4.5 Western blot 32 #; Il i bP 45 2H 25 A h CT-
GF.Smad7 ¥k Ri5 4B BR 45 4 218 11, BCA %
B8 B HLUK W 1 O R 50 B TN AR A1 G e )
o 0 58 e B AR S, UK B bR g, B I T 3% BSA-
TBST W& % H 30 min & 1,3 % BSA-TBST i B
—Pi, FIREEF 10 min, i 4 Cl® 5 2 KIEE R
A 30 min, TBST ¥ 5 ¥, K 3 min. ~HIIHH .
5% WBE WA R-TBST # B ¥t . HUAR i3 S (L ¥ (HRP)
Fric l FPi e 1gG(H+HL) JF B 1+ 10 000, %6
2P 40 min, VRN TBST $EE 6 ¥, &K 3 min, 1
sRALE RO B B 3~5 min, &G E R G
HH, UL Bractin AN Z W, ¥ Total Lab Quant
V1L 5 SeHUAR B L3 BE(E.

1.5 Siiterab¥ SR SPSS25. 0 48t 4k 1k 9k 47 %K
PErHr R R DL & £ 5 85, RT-qPCR 45 32 % H
MX-3000P {4 2k 43 B £ K AR A 19 Ct . Western-
blot Z5 i Fl NIH Y image J 434 70 b7 , 5040 5%
# %] Excel b, LHMEAKZTHKEMBS NS K B-
actin F54H5 K BB A LU B R 3R B B 8 R A X R Gk
K, P<<0.05 RnERABHRITFEX.

2 2 g

2.1 RHRES LI A2 30 d T AR FE 4R ER R
R - 8 R B0 A 2L 20 T IR U % 4% 2 K U O A 4 4 i
HE AL AR LR L R 1,

*x1 SEIGAEE 30 d ISEARM

205 FIAS fLRES J 55 8] B4 ZORY 7 4 DL Bk B BUR
A4 K/NIEH 8 I P RE G 1 FARTEE D e T B b b To K i I
B4 Jio Ji AL it ESAE I v i3E Jo b G e 22 ] Ul BH SRS A BK L HRr BUMe
c4d FEAT IR A T 8 K/NIEH 8 ki ARG 3 <8 B bELE Ok E 7
D4 TR MR LA R e T 08 A B bk Joi A P

) Jo b e A5 B P A
E4 HORH 3R A5 I B R EIRLL DT ; # DV R DYFRK TG

Jo M T S P A

F 24 R MG R A5 I v O T BRI ; o IOV R % DL AR K L TG B e
GH T Y8 A5 I e EIRLL DT Bl bR oI R A DYEBUK TG
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2.2 SEIGACTE 30 d G FRAG I 45 LSR5 2Y 30 d
J&i b B 4R R L B4 LK R B AT 41 40 HE Yo
Jo G T WS L B 2 R AR i RIS L A
4N AL E S B IE R TR M A MR, R
U B ZF 24 240 16 5 B2« g O A B 2, 90 B A S8 L i
W, ENA REBH, KERAMREE; C 4.4
GRS IE 8, 4% B o8 B, 450 1E F, JC R P4l Ml R
W 0] UL AT A A D 4 O A IS B 2E L A
IEH RN 5 523, S B R B 2, 300 ARG E , 7

Tl AR IR ] DL 2T 2 45 45 A 2L A S E 4L g R
PR LR ZE A I A D B DR A TR > 906 L B BT L T
LG 3 3R AT DL 9% 1 A IR T B A 2 2T 4 2 4B
s F AL i ORI R A N SR A O
B, LB RCER R T ARG L R O A R
AT ULET 45 2 UG A 5 G A i O A o T A
A A/ AR R AR 58 B o T B D T ARG
BRWOR A i, T DT RS A A g A, UL 1

1 BAXRBNER

2.3 Phanfanm xR B IR A 4120 CTGE Rk 5%
M SEE 30 d 5 @A, A 41K U IR A 4180 CTGE
FHXT &35 K P, B 21 K B B 45 41 20 CTGFE AH X
RRKFETF AU, ZR A5 E L (P<<0.05),
SE KRR 30 d 5.5 BAME.C.D.E.F & G 4K
U N A 4 21 CTGFE M ik K7 B BB AL, 22 A
Gt E N (P<<0.05);5 G4, C4.D4 CT-
GF X RIXKFHEM, ZHFAHRITHE L (P <
0.05, S EHAFHAR & F.C.D 4 KK
i UR A 4140 CTGF M R IR Kl , 25 R B G112
BFEX(P>0.05 .5 E.F 4 E.C.D 4K F % bp
FHL CTGF MXRB KR, ZFH ¥ E X
(P<C0.05), XF T+ i il 17 v 55 a2 i A [/ H 24507 X
L5 F AL, D 4K BI04 4140 CTGF M XT3k

% HE 84 R (X200)

IBAKEBAR, 22 7 A it 22 B L (P<<0.05), W3 2,

K 2,

®2 PAHHEFWEMHNELMEEEEXRANE
A CTGF B

215 Mg/ (kg d] CTGF(z+s)
A4 10. 00 1.1940. 59
B4 10. 00 5.69+0.45
cH 14. 00 2.89+0.46
D4 7.00 3.16+0.37
E 41 3.50 4.48+0.06
F4 7.00 4.4240.49
G4 0.01 4.14+0. 34

2.4 Jhay i xR U U0 A A Smad7 KIKH R
M 5249 30 d JF &, A 25 B 41K B4 U 45 41 21
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Smad7 FHXf KX K P LR EZRARITHE L (P <
0.05), 55403 30 d J5 .5 BAIMLL,.C.D.E.F & G
20 A LB B A 120 Smad7 A IR K I B L 22
SESGIT¥EX(P<<0.05):;5 GAHMIK,C.D 4
Smad7 fHXT R IKKFH &, 2 F A LI FEL(P<
0.05), MM EBAHAFMHZARNE L. C.D A
Smad7 fHX} FIEK P LR Z R LR ITFE L (P>
0.05),fH C.D 4 Smad7 tHX} FREKF-& T EF 41,
LR B G L (P<<0.05), X TPz iE iz
HWAFEMZE TR E. 5 FAMIL,D 4K BN
M Smad7 X RBKFPEE. ZFARITFEX
(P<<0.05), W% 3. & 3.
A4H B4H CZH DH E4H F4H G4

Bactin ————————

& 2 AHHEZEERPERSEEEREXR
HME AL CTGF Rix

3 AHEERYKRHINEAR Smad? RIXH M

21 51 FHELg/(kg+ d] Smad7(x =£s)
A 10. 00 1.0640. 21
B4 10. 00 0.42+0.07
Cl 14. 00 3.394+0.50
D4 7.00 3.77+0. 38
E4H 3.50 2.24740. 34
Fd4 7.00 2.3940.24
G4 0.01 2.70+0. 46
A4 BH CiH D{H EZH FYH G4

Smad7 e e — e— e — —

L s — - —— —

3 AHEWBEATBERNEREEEENARANE
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3 i i
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WA 5 1% 3B J 1 344 o, 38 3 22 4y R K CTGF
mRNA 2 5 7K F 3% i, 5 204n i /b 3 B (ECMD Fl
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it 410 ) 590 71 B 488 n L BHL 1k ECM. Y B i L (i 418U 1Y
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JERKE . it RT-gPCR, Western blot 4l 4% 21 4
YRS 20 21 CTGF, Smad7 33k &% B, 1 7 % 8 1 fig
K U BP 45 41 40 CTGFE. |8 Smad7 ik, MM
061 A O 45 2 20 R M I I 5 2T AL TE A L S K AR
GRAFAE BRI RE . O [R50 i PF 2 i 1 R 18 M e O A4S
& M BHL ZE 45 8 K BU% B 4 404X CTGF M Smad7 ik
A 22 5, C 4. D 4 xR B B9 45 41 41 CTGF,
Smad7 LMW T E 4. F 4 &% G 41, D 4%k
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