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Abstract: Objective To investigate the effect of Compound Kushen Injection on bleomycin induced pulmonary fibrosis in rats.
Methods 120 SD rats were randomly divided into control group, Sham operation group, model group, low-, middle- and high-dose
(1, 2, 4 mL-kg™) groups of Compound Kushen Injection, with 20 rats in each group. The rat model of pulmonary fibrosis was
established by exposed injection of bleomycin into trachea. Compound Kushen Injection was intraperitoneally injected 24 h after the
model was established. The rats were killed on the 14th and 28th day. The general state, lung coefficient, lung function and
pathological changes of lung tissue were observed. The serum levels of tumor necrosis factor-o (TNF-a) and interleukin-1p (IL-1B)
were detected by enzyme-linked immunosorbent assay (ELISA). The expression of hydroxyproline (HYP), malondialdehyde (MDA)
and superoxide dismutase (SOD) in lung tissue were detected. Result Through the observation of the general situation of rats, it is

found that compared with the sham operation group, the food and water consumption of the model group decreased, the spirit was
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depressed, and the hair color was dim and yellow. At the same time, the model group rats had arched back, and the lips, claw nails
and tail tips were purple. Some rats had mouth and nose bleeding and dyspnea. After administration of Compound Kushen Injection,
the activity and mental state of pulmonary fibrosis model rats were improved. Compared with the Sham operation group, the body
mass of the model group decreased significantly (P < 0.01, 0.001), the lung coefficient increased significantly (P < 0.001), the tidal
volume of pulmonary function index decreased (P < 0.001), the airway resistance increased (P < 0.001), the dynamic lung
compliance decreased (P < 0.001), and the lung tissue suffered obvious injury such as fibrosis and inflammatory cell infiltration, the
levels of TNF-o and IL-1f in serum increased significantly (P < 0.001), the level of HYP in lung tissue increased significantly (P <
0.001), while the activity of SOD decreased significantly (P < 0.001), and the level of MDA increased. Compared with the model
group, the body mass of rats in the low- and medium-dose groups of Compound Kushen Injection increased significantly (P < 0.05,
0.001), the lung coefficient decreased significantly (P < 0.05, 0.001), the tidal volume increased significantly (P < 0.001), the airway
resistance decreased significantly (P < 0.01, 0.001) and the dynamic lung compliance increased significantly (P < 0.01, 0.001), and
the degree of pulmonary fibrosis decreased significantly, the level of TNF-a in serum decreased (P < 0.01, 0.001), the content of
HYP in lung tissue decreased significantly (P < 0.01), and the activity of SOD increased significantly (P < 0.05, 0.01, 0.001). MDA
decreased, but the difference was not significant. Conclusion Compound Kushen Injection can improve pulmonary function and
pulmonary morphological changes, and reduce serum TNF-a in rats with pulmonary fibrosis, and down regulate the content of HYP
in lung tissue, increase SOD activity, reduce inflammatory reaction and increase antioxidant capacity, which has a protective effect
on pulmonary fibrosis rats.
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Table 1 Effect of Compound Kushen Injection on body weight of rats with pulmonary fibrosis (x=+s, n=10)

415 A/ (mLkg ) P
1d 14d 21d 28d
Xof Ht — 237.95+6.87  297.37+16.54 369.49+10.05 420.28+14.41  464.11£13.88
FAR — 238.37+7.48  281.89+10.85 341.41+8.60 392.98+18.18  437.68+9.70
HLRY — 234.75£6.26  248.04+40.36™  272.37£15.96™  306.42+6.80""  361.27+13.48""
BTSN 1 239.15+6.82  241.30423.817  296.27+12.00""  342.48+15.80"" 404.85+16.92"
2 238.23£9.48  231.73+19.16™  279.08+13.05"  347.39+17.64"" 398.26418.33""
4 239.17+6.98  221.06+29.83"  258.66+19.20 312.35£14.07  384.06+12.94

HEFARMALIE:"P<0.01 ™ P<0.001; 5HE4H H % "P<<0.05 ¥ P<0.001
P <0.01 ""P<0.001 vs Sham group; “P < 0.05 “*P < 0.001 vs model group

K2 SHESEHRX A ENEE KR RBAZIN (v+s,n=10)

Table 2 Effect of Compound Kushen Injection on lung coefficient in rats with pulmonary fibrosis (x+s, n=10)

. - 28d
A R mL ke D W R H% W TR A%
Xt HE — 1.3840.14 0.37+0.05 1.5440.07 0.33+0.02
BFEAR — 1.56+0.13 0.46+0.04 1.65+0.12 0.38+0.03
i) — 2.25+0.45" 0.83+0.18"" 2.49+0.27" 0.69+0.06™
K7 S 1 1.72+0.22 0.58+0.08" 2.01+0.20™ 0.50+0.05""
2 1.9240.35 0.69+0.14 1.96+0.27" 0.49+0.07"
4 1.70+0.33 0.66+0.15 2.14+0.43 0.56+0.11

SEFARMLE:"P<0.05""P<0.001; 5B L :"P<<0.05 P<<0.01 *P<0.001
"P<0.05""P<0.001 vs Sham group; “P < 0.05 “P < 0.001 **P < 0.001 vs model group
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Table 3 Effect of Compound Kushen Injection on pulmonary function in rats with pulmonary fibrosis (xs, n=10)

- 14d 28d
415 mfig) WAE EiY Wy Wea Ry W
mL (emH,0s 'mL™ ) [mL-(cmH,0) ] mL (ecmH,0s 'mL ™) [mL-(cm H,0) ']

o HE — 2.34+0.16 0.42+0.02 0.49+0.04 2.50+0.06 0.36+0.06 0.51+0.05
BFAR — 2.50+0.05 0.42+0.02 0.49+0.04 2.46+0.06 0.38+0.06 0.44+0.06

el — 2.34+0.06™" 0.55+0.04™" 0.2240.03™  2.14+0.30""  0.72+0.34"" 0.28+0.11°"

BT SR 1 2.47+0.03" 0.44+0.03"" 0.43+0.07"  2.42+0.05"  0.48+0.09" 0.42+0.09"
2 2.48+0.10" 0.45+0.03" 0.45+0.16"  2.38+0.04"*  0.46+0.06" 0.35+0.07

4 2.41+0.05 0.46+0.03" 0.34+0.10"  2.41£0.05""  0.46+0.05" 0.41+0.11"

HEFARMLE " P<0.001; S5HAILH L "P<<0.05 ¥P<<0.01 P<<0.001,1 cm H,0=0.098 kPa
P <0.001 vs sham group; P < 0.05*P < 0.01 P <0.001 vs model group, 1 cm H,0 = 0.098 kPa

SHESEGE 1 mL kgt

« ¥

RIS 4 mL kg

1 ER14dEFARXRMALHE L E(X200)
Fig. 1 HE staining of lung tissue of rats in each group 14 d after modeling (x 200)
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2 Ef28 dBAKXRAALR HE 8 (X200)
Fig.2 HE staining of lung tissue of rats in each group 28 d after modeling (x 200)

ISR 1 mL kgt

3 EE14 dEAKRELE Masson e (X200)

Fig.3 Masson staining of lung tissue of rats in each group 14 d after modeling (x 200)
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S5 eSS 1 mL kg™
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TNF-o F1 IL-1p 7K S 89 520

RS, 5T AR, il 45 410 A A R
I3/ H TNF-o FH TL-1B 7K1 82 2 7 15 (P<<0.0011) 5 i
14 d B, 5B A i, 17 T S K .
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K (P<<0.01.0.001) ; [A] A, 50 RS 4 L A, 05 75
S SR T R U M3 IL-1B K P, (B R H BLE
FEMER(P>0.05, EH28 dif, SHAH LI,
507 T SRS AR P A R 2K BRI TNF-o
IKT 5 2 PR (P<<0.01.0.001) , [5] I & 75 385 25 7% 45
AR B4 T &5 2% N IL-1 /K °F (P<<0.01) , 45 i}
W& 4.
3.6 EFRESEGRXIMALENIRE KR FHHER
HYP.MDA F1 SOD 7K F H 821

A, 5 AR A, il 45 4 AR A A KR

S5 SRR 2 mL kg

B4 E#28 dZHAKXRAMMZEL Masson & (X200)

Fig. 4 Masson staining of lung tissue of rats in each group 28 d after modeling (x 200)

L7 SIS 4 mL kg

JifiZH 23 HY P 7K~ {2 25 7 i (P<<0.001) , 1] SOD ¥
PRI 2% R [ (P<<0.001) ,MDA B4 i, (H R &
MEFEMEZER. G 14 d0, SHEAALR, 5
T SRR A R A G HYP K
B A% (P<<0.001) , fii SOD ¥& 1 W & & 7t & (P<
0.00D,MDAF Rl HEFARE . EH28 diT,
ERFARA E, il 48 440 58K BRI 41 234 HY P
K P 2 T R (P<<0.001) , 1 SOD 3% 14 I & 2% R
B (P<<0.001). SR LW, B 575 5 FHRAK
LT R R4 4 4R HYP K P 3 R R (P<
0.001) , T SOD i £ M & 3 F 15 (P<<0.05.0.01.
0.000) , MDA FTiHE&H HERARZE. 41
WS,
4 g

AR R 2 M2 v, il £ A 2 — P2 o Lk AT
PE I8 R A B IR S5O0 P il 0 o iV b R A A

R4 EFESEHEIIHTHNARE KR M TNF-0 5 IL-1p K FHIRM (xts,n=10)
Table 4 Effect of Compound Kushen Injection on levels of TNF-o and IL-1p in serum of rats with pulmonary

fibrosis (x+s, n=10)

M AEmLkg D _d . Sl -
TNF-o/(pg-mL™") IL-1B/(pgmL™") TNF-o/(pg-mL~") IL-1B/(pgrmL™")
X HEE — 123.31£7.29 27.78+4.65 135.74+6.69 21.36+4.99
TR — 127.35+6.47 29.18+5.90 137.06+8.56 20.17+5.64
Y — 234.08+12.37"" 68.26+7.60™" 264.40+15.58™" 49.50+5.43™"
BT SR 1 179.2249.68" 53.69+7.82 160.19+7.827 42.31+3.67"
2 184.85+6.547" 64.86+6.89 185.61+7.817 47.82+6.12
4 209.63+9.55"" 63.11£7.04 196.7110.94" 51.24+6.53

SEFARMLE:""P<0.001; SR A P<0.01 7*P<0.001

""P<0.001 vs sham group; *P < 0.01 **P <0.001 vs model group
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x5 SHES TR ELER A RMEZL HYP.MDA 1 SOD 7k EHIEN (x+s,n=10)

Table 5 Effect of Compound Kushen Injection on levels of HYP, MDA and SOD in lung tissue of rats with pulmonary

fibrosis (x+s, n=10)

) 14 d 28d
&/
4151 (mLkg D HYP/ MDA/ SOD/ HYP/ MDA/ SOD/
(pg'mg™)  (umol-g™"H (kU-g™") (pg-mg™") (umol-g™" (kU-g™"
X — 0.62+0.02 16.58+1.46  97.50+6.27 0.63£0.06 15.50£1.76  100.58+6.82
TR — 0.67+0.05 17.05£1.85  90.65+6.80 0.64+0.05 17.96+2.70  103.72+4.82
HETY — 1.20+0.10"" 24214398  43.54+£4.63™"  12240.10™  23.78£3.70  50.57£2.11""
Wi e NN 1 0.82+0.06""  18.20£1.56  79.15+6.66™  0.83+0.06"" 18.20+1.56  84.51+6.52"
0.64+0.09""  22.70+2.00  80.38+5.02""  0.65£0.07"*  22.70+2.00  88.23+5.50""
4 0.94+0.10""  22.01£2.63  67.02+5.01"  0.88+0.06™  22.0142.63  69.05+5.48"

SEFARMLE::""P<0.001; 5 R4 H 4z :"P<<0.05 *P<<0.001

"P <0.001 vs sham group; *P < 0.05**P < 0.001 vs model group
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