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[ Abstract ] Objective: To observe the effect of compound Kushen injection on the expressions of

transforming growth factor-8, (TGF-8,), drosophila mothers against decapentaplegic protein 3 (Smad3) , glycogen
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synthase kinase-38 ( GSK-38) and B-catenin mice models with radiation-induced pulmonary injury (RIPI), in
order to explore its possible mechanism of action. Method: On XStrahl precision radiation research platform for
small animals (SARRP) , a single 20 Gy bilateral lung field irradiation was performed to establish a mice model of
RIPI. Thirty-two mice were randomly divided into normal control group, model group, compound Kushen injection
group and dexamethasone injection group. The normal control group and the model group were given an equal
volume of 0. 9% sodium chloride solution and injected intraperitoneally for 4 weeks. The pathology of lung tissue
tissues was observed by using hematoxylin-eosin ( HE) staining. Immunohistochemical (IHC) was used to detect
the expressions of E-cadheren and Vimentin proteins in mice lung tissues. Real-time polymerase chain reaction
(Real-time PCR) was used to detect the mRNA expressions of TGF-8,, Smad3, GSK-38 and B-cateninin.
Western blot was used to detect the protein expressions of TGF-8,, Smad3, GSK-38 and B-cateninin. Result:
Compared with the normal group, the pulmonary coefficient of the model group was significantly decreased (P <
0.01). Inflammatory cell infiliration, pulmonary interstitial edema, congestion, destruction of alveolar structure
and partial alveolar atrophy were observed in the lung tissues of the model group. Compared with the model group,
in the compound Kushen injection group, the levels of infiliration of lung inflammatory cells and pulmonary
interstitial lesions in mice, the expression of Vimentin in lung tissues (P <0.01), and the expressions of TGF-G, ,
Smad3, GSK-38 and B-cateninin were significantly decreased (P <0.01), whereas the expression of E-cadheren
was significantly increased (P < 0.01). However, compared with the dexamethasone injection group, in the
compound Kushen injection group, the pathological changes of lung tissues were similar, and the expression levels
of E-cadheren, TGF-B,, Smad3, GSK-38 and pB-cateninin were not significantly different.

Conclusion; Compound Kushen injection can alleviate pulmonary fibrosis of lung in the treatment of RIPI, and the

Vimentin,

mechanism may be associated with inhibiting the mRNA and protein expressions of TGF-8,, Smad3, GSK-38 and
B-catenin related to epithelial-mesenchymal transition ( EMT ), promoting the expression of E-cadheren, and
inhibiting the expression of Vimentin, so as to inhibit the occurrence of EMT.

[ Key words ] radiation-induced pulmonary injury ( RIPT); compound Kushen injection; drosophila
mothers against decapentaplegic protein 3 (Smad3) ; transforming growth factor-8, (TGF-8,); glycogen synthase

kinase-38 ( GSK-38) ; B-catenin (B-catenin)
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Table 1 Effect of compound Kushen injection on lung coefficient of

mice with RIPI(x +s,n=6)

28 7 it/ gkg ™! Titi 2% %
N1 - 4.615 +0.031
TR - 6.815 £0. 126"
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EHIERALE P <0.01; SEMAL D P <0.01(£2~4
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Bl SEFEZESEHRAMRPINERMEFRERSZNZ N
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Fig. 1
pathomorphology of mice with RIPI( HE, x200)

Effect of compound Kushen injection on lung

TS O R AL B FE K RS T SR, N BRI A1 4
Vimentin FRiK7KF i FEAL (P <0.01) ; 5 M FE oK
P S AL e, 52 07 v S 0 i AL R DL i 2
WK 2,3,%2,

B2 SFESEH KR RIPL/ARAELRH E-cadheren Rk K5
ma (fe 2 Ak, x200)
Fig.2 Effect of compound Kushen injection on lung E-cadheren of

mice with RIPI(IHC, x200)

B3 £FESESHEN RIPL/ANRALH Vimentin 3T i% #) % 00
(Befe it , x200)
Fig.3 Effect of compound Kushen injection on lung Vimentin of

mice with RIPI( IHC, x200)

K2 EFESESHEX RIPI /R BH 428 h E-cadheren, Vimentin
RIEBEM (x£5,n=3)
Table 2  Effect of compound Kushen injection on expression of

E-cadheren, Vimentin in lung tissues of RIPI mice(x +s,n=3)

| E=N
21 5 A . E-cadheren Vimentin
/g kg™
EH - 0.090 0. 001 0. 062 +0. 001
ey - 0.049 £0.001" 0.129 +0. 005"

W SR 5 0.073 £0. 001> 0. 085 £0.001%

HoZEKRAN TSI 5 x10°%  0.074 £0.001% 0. 084 £0.001%

3.5 %f RIPI /)N UM 4141 H TGF-B, , Smad3 , GSK-38
Fl B-catenin mRNA B RIBHY M 5 1E 5 4 AL,
B 41 /N B 41 40 B TGF-B, , Smad3, GSK-38 il
B-catenin mRNA {3834 I FH 5 (P <0.01) ; A
L HHR 52 ¥ S 10 S W A B Ml FE R A T S AL,
U 2 21 TGF-B, , Smad3 , GSK-38 F1B-catenin mRNA
IR W FFEAR (P <0.01) 5 5 3b ZE KM 55 W 20
HH, 2078 SR SR AR WL B 2200, Lk 3.

R3 EFESESEX RIPL/NRITALR F TGF-B, ,Smad3,GSK-38 #1 B-catenin mRNA RiZEWE MG (x +s,n=6)
Table 3 Effect of compound Kushen injection on expression of TGF-g, ,Smad3, GSK-38 and B-catenin mRNA in lung tissues of RIPI mice

(xxs,n=6)

4157 H/g kg ! TGF-B, Smad3 GSK-38 B-catenin
EH# - 0.61 0. 12 0.53 0. 12 0.25 0. 07 0.18 +0. 04
LA - 1.11 +0.09" 1.09 £0.20" 0.59 0. 05" 0.45 £0.05"
R e R 5 0.81 +0.03% 0.79 +0.11% 0.50 0. 04> 0.28 £0.04%
HbFE KA 1 IR 5x10°* 0. 80 +0. 06> 0.78 £0.10% 0.49 +0.10% 0.27 0. 05%

3.6 % RIPL /N EUMF41 20k TGF-B, , Smad3 , GSK-38
F1 B-catenin T H F XMW 5 1E W 4H B, A

. 46 -

H/NR I ZH 4L TGF-B, , Smad3, GSK-38 Fl1 B-catenin
EAMRBBET S (P <0.01); SHERA E, 5
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J7 15 2 VE 5 W 4 B M FE KB T WAL, /)N Uil 41 4
TGF-B, ,Smad3,GSK-38 Fl B-catenin £ [ 3 A /K ik

FREAR (P <0.01) 5 55 M ZEOK PN ST AL L8, 07
WEESNRAR WY B2, WK 4,154,

x4 EFESFHRI RIPLIRFHAS S TGF-B,,Smad3,GSK-38 #1 B-catenin EE RIZXHHM (v +5,n=3)
Table 4 Effect of compound Kushen injection on expression of TGF-g8,,Smad3, GSK-38 and B-catenin protein in lung tissues of RIPI mice

(x+s,n=3)

2 3] /g kg ! TGF-B,/GAPDH Smad3/GAPDH GSK-38/GAPDH B-catenin/ GAPDH
EH - 0.44 £0.08 0.38 £0.04 0.33 £0.05 0.30 £0.05
i - 0.82 +0.05" 0.63 =0. 06" 0.59 +0. 06" 0.55 +0. 04"
SIS W 5 0.61 +0.06% 0.46 +0.05% 0.35 +0.07% 0.37 £0.07%
iy ZE K B T 5x107* 0. 60 +0.08% 0. 44 +0.03% 0.34 £0.04% 0.35 £0.03%

GSK-3ﬁ T T < <esm— 13 kDa

=

——

Smad3 | — 55 kDa

p-actin rﬁ 95 kDa

TGF-,B1 —— - — A3 kDa

GAPDH s s < a— 3/ kDa
A B C D

& 4 RIPI /R Al 42 & TGF-B,,Smad3, GSK-38 #1 B-catenin &

BHRIE R
Fig.4 Electrophoresis of TGF-8,, Smad3, GSK-38 and B-catenin

protein expression in lung tissues of RIPI mice
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