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Abstract: Objective To investigate the effect of Xueshuantong Injection on bleomycin-induced pulmonary fibrosis model rats and
its related mechanism. Methods Totally 180 SD rats were randomly divided into sham operation group, model group, pirfenidone
group (10 mL-kg™"), and Xueshuantong Injection low, medium, and high dose (injection stock solution 1, 2, and 4 mL-kg™") groups,

with 30 rats in each group. The pulmonary fibrosis rat model was prepared by intratracheal injection of bleomycin. Xueshuantong
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Injection was injected ip in each group at 24 h after modeling,, and the materials were taken on the 7th, 14th, and 28th days of
modeling. The general state, body weight and lung coefficient of rats were observed. The changes of tidal volume, airway resistance
and lung compliance were detected by DSI/BUXCO monitoring system. HE and Masson staining were performed to observe the
pathological changes of lung tissues under light microscope. The levels of type I collagen (COL-I) and fibronectin (FN) in serum
were detected by enzyme-linked immunosorbent assay (ELISA). Results By observing the general situation of rats, it was found that
after giving Xueshuantong Injection, the activity and mental state of pulmonary fibrosis model rats were improved. Compared with
the model group, the body mass of rats in the pirfenidone group and Xueshuantong Injection group was significantly increased (P <
0.01, 0.001), and the lung coefficient of rats was lower than that in the model group (P < 0.05, 0.01, 0.001). The results of pulmonary
function showed that, compared with the model group, Xueshuantong Injection of medium dose significantly upregulated the
dynamic lung compliance at seven days after modeling (P < 0.01). At 14 days after modeling, Xueshuantong Injection of high dose
significantly decreased airway resistance (P < 0.05) and upregulated dynamic lung compliance (P < 0.01). At 28 days after
modeling, Xueshuantong Injection of medium dose and pirfenidone significantly increased lung compliance (P < 0.01). The results
of HE and Masson showed that the degree of pulmonary fibrosis in the pirfenidone group and Xueshuantong Injection group was
significantly lighter than that in the model group. ELISA results showed that compared with the model group, FN in lung tissue of
rats in pirfenidone group and Xueshuantong Injection high-dose group was significantly decreased at seven days after modeling (P <
0.01, 0.001), and the level of COL-I in pirfenidone group was significantly decreased (P < 0.001). At 14 days after modeling, the
COL-I level in lung tissue of rats in pirfenidone group and Xueshuantong Injection medium and high dose groups was significantly
decreased (P < 0.05, 0.01), and FN in pirfenidone group was significantly decreased (P < 0.05). The levels of COL-I and FN in lung
tissue of rats in pirfenidone group and Xueshuantong Injection medium and high dose groups were significantly decreased at 28 days
after modeling (P < 0.01, 0.001). Conclusion Xueshuantong Injection can improve pulmonary function and pulmonary
morphological lesions in pulmonary fibrosis model rats, reduce the levels of Col-I and FN in lung tissue, and have a protective effect on
pulmonary fibrosis rats.
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Table 1 Effect of Xueshuantong Injection on body weight of rats with pulmonary fibrosis (.;d:s, n=10)

éﬂ%” ﬁ”%/ ﬁ”ﬁ %/g
(mgkg D 7d 14d 21d 28 d
RFA — 273.0£12.7 317.9£24.4 395.4+12.3 439.8+11.1

i) — 233.349.8" 256.5£19.5™" 307.0+£9.4™ 338.2+11.3"

nk A Je B 50 253.949.9 288.4+19.8"" 354,749 8" 354,549 .9

I A% 3 3 R 27 250.6+10.5" 275.2+17.9" 327.7+9.6" 374.5+9.6"
54 259.0+9.56™ 294.4+16.9" 357.1+12.5™ 399.7+13.6™

81 258.6+9.7" 284.9+19.3"" 354.5+6.9" 400.8+7.6""

EBFARMALLE:"P<0.001: 5EBH L :¥P<0.01 *P<0.001

""P<0.001 vs sham-operation group: P <0.01 P <0.001 vs model group
F 2 AR TE I ST N B 4T 4 AL SR K BB B B B0 (xks, n=10)

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

oy &/ it Z50%
20 5
(mg-kg D 7d 14 d 28 d
BFER — 0.475+0.031 0.42240.018 0.402+0.017
TR — 0.975+0.076™ 1.022+0.081"" 0.938+0.098"
i JE A 50 0.700+0.049™" 0.787+0.075™" 0.697+0.058™"
I AS 38 7 27 0.83140.109% 0.883+0.053" 0.782+0.051"
54 0.746+0.064"" 0.785+0.063"" 0.656+0.045"
81 0.739+0.055"" 0.780+0.052" 0.648+0.054"

SRFARALE ™ P<0.001; 5EMALHE *P<0.05 #P<0.01 **P<0.001

""P <0.001 vs sham-operation group;“P < 0.05 #P<0.01 **P<0.001 vs model group
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Table 3 Effect of Xueshuantong Injection on pulmonary function in rats with pulmonary fibrosis (;r:l:s, n=10)

I 7d 14d 28d
! = 3% S JNN

U5 g MR (;n’;f%jz_/l MY R (C‘I“n’%f%f_ﬁ. AT R (;nj%'%fﬁ. Ty
kg mL L) mL+«(cm H,0) mL mL D mL-(cm H,0) mL mL ) mL{(cm H,0)™

AR — 3.35620.0660.244+0.025 0.553+0.071  2.986+0.040 0.269+0.025 0.514+0.043  2.951+0.045 0.278+0.012 0.509+0.055
A — 2.93240.3670.358+0.079°0.247+0.108™2.84120.0620.35340.055°0.343+0.066""" 2.628+0.37970.383+0.095 0.247+0.109™"
MHFE 50 3.183+0.3480.288+0.082 0.408+0.157  2.909+0.033 0.265+0.01570.468+0.091 2.857+0.029 0.275+0.010 0.431+0.021%
il
IMA%IE 27 2.901£0.3960.362+0.086 0.227+0.104 2.880+0.021 0.327+0.054 0.389+0.021 2.814+0.022 0.310+0.018 0.364+0.073
VR 54 3.31940.0940.277+0.041 0.493+0.134" 2.893+0.036 0.292+0.016 0.397+0.059  2.853+0.022 0.306+0.040 0.446+0.077"
81 3.297+0.0900.318+0.083 0.442+0.143  2.906+0.036 0.270+0.0150.471+0.059" 2.816+0.031 0.301+0.018 0.325+0.044

H5BEFAR4UH:"P<0.05 "P<0.01 "P<0.001: 5 BB L *P<0.05 ¥P<0.01
"P<0.05 "P<0.01 ""P<0.001 vs sham-operation group;“P < 0.05 *P < 0.01 vs model group

A A MR, PR X R
3 "3 B ' S 0 » e
3 £ ' < o7 Y u‘&ﬂ
A EE K 27 mg 54 mg-kg!
i Sk-Jp A H AL
Arrow-lesion site
1 E47.14.28 d B AKX RAHA L HE £ (x200)
Fig. 1 HE staining of lung tissue of rats in each group 7, 14, 28 d after modeling(%200)
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Table 4 Comparison of szapiel scores of rats in each group 7, 14, and 28 d after modeling (n=6)

i &/ 7d 14d 28 d
(mgkg™ 0% 1% 2% 3% 4% SzapielF 09 1442 93 9¢ 49 SzapieliFsr 02 1 942 243 % 4 2 SzapielvFsy
BFR — 00 0 0 0 0 7.00 10 0 0 0 0 600 10 0 0 0 0 850
T — 1 4 1 3 1 308™ 0 0 2 7 1 4755 0 3 4 2 1 3985
nedEel 50 0 0 3 2 5 46.60° 0 5 5 0 0 235" 2 3 5 0 0 2890
Qi S} 27 0 0 2 6 2 4460 0 0 6 4 0 3880 2 3 3 2 0 31.60
TSR 54 0 4 3 2 1 3000 1 4 2 3 0 2835 1 4 4 1 0 31.80
81 2 4 4 0 0 2200 0 0 6 4 0 3880 1 2 1 5 1 4235

HRTFARALLE: ™ P<0.001; SHIHLLE:"P<0.05 ™ P<0.001
"P<0.05 "P<0.01 ""P<0.001 vs sham-operation group;“P < 0.05 “*P <0.001 vs model group
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WA R RNZH 10/10 RZh v W R AR 4E 4548 0.001) ;15455 14 d i, 58S 20 LA, mit =l J8 i 41 F0
HANG A, b A B AR 4 A R AR R AR RO 8710 I A 38 Y S S R AR R ZHZR [ COL-TK
Rt AR Je B 20 AR 2 10/10, Hodr A B2 DL Bk SPREZEFFEK(P<0.05.0.01) , ikl JE Bl 4 FN 2 3% [%
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iR S 27

i k-9 A2 AL
Arrow-lesion site

2 & 7.14.28 d EHKRAHHLR Masson 3 (x200)
Fig. 2 Masson staining of lung tissue of rats in each group 7, 14 and 28 d after modeling(x200)

RS I S B 47 4 A AR R K R 2848 COL-IK FHIR4MA (x+5, n=10)

Table S Effect of Xueshuantong Injection on levels of COL-I in lung tissue of rats with pulmonary fibrosis (;:is, n=10)

COL-I/Cug-mg™

= -1
ZH 5 i/ (mg-kg™) - id 54

BFEAR — 2.278+0.524 2.077+0.443 2.586+0.847
R — 3.483+0.794"" 3.830+1.821°" 7.255+2.251°"
N JE A — 2.244+0.273" 2.39340.751% 3.835+1.631%

I A S S 27 3.256+0.872 3.955+1.083 6.640+2.871
54 3.037+0.711 2.537+1.331* 4.574%+1.621"
81 2.990+0.887 2.618+0.511* 3.85620.745""

HRBRFARALLE:P<0.001; SHRALLE:"P<0.05 ¥P<0.01 *P<0.001
P <0.001 vs sham-operation group;“P <0.05 P <0.01 “*P <0.001 vs model group
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F6 IS 5 o i £ 44 Ak A B K R 28 4R FIN K B9 S0 (s, n=10)

Table 6 Effect of Xueshuantong Injection on levels of FN in lung tissue of rats with pulmonary fibrosis (x+s, n=10)

5 Fiilk=v] FN/Cpg-mg™
(mg-kg™") 7d 14d 28d

FEA — 3.327+1.456 4.639+1.003 7.082+3.394
i) — 9.019+2.586" 8.504+2.358"" 15.596+4.7417"
nE I JE i — 4.617+£1.577% 6.46242.448" 9.051+3.488%

I A A I 27 7.225+2.532 8.905+1.455 13.286+4.996

54 7.655+2.524 8.145+3.433 11.167+4.304%
81 6.186+2.731" 7.71442.380 9.415+2.340™

HEFARMLE ™ P<0.001; SHEAA I :"P<0.05 #P<0.01 *P<0.001
""P <0.001 vs sham-operation group;*P < 0.05 #P<0.01 **P<0.001 vs model group
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