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Abstract: Objective To observe the protective effect of Jinshuibao Tablets on lung injury of rats induced by particulate matter
(PM2.5), and investigate its mechanism. Methods A total of 60 healthy adult male SD rats were randomly divided into five groups,
the control group, the model group and Jinshuibao Tablets (low, moderate and high-dose) groups that were administered with drug
through gavage at the doses of 0.225, 0.450, and 0.900 g/kg body weight (BW), with twelve rats in each group. The blank group was
treated with normal saline by intratracheal instillation, the other groups were exposed by intratracheal instillation of PM2.5 saline
suspension with the dose of 10 mg/kg BW, repeated three times per week for four weeks. At the end of the exposure, the rats in each
group except control and model groups were given Jinshuibao Tablets suspension with the doses of 0.225, 0.450, and 0.900 g/kg BW,
repeated once a day for 14 d. The peak expiratory flow (PEF), forced vital capacity (FVC) and volume expired in first 30 ms of fast
expiration (FEV3) were measured, and the ratio of FEV(3/FVC was calculated. The collected bronchoalveolar lavage fluid (BALF)
was analyzed for the levels of interleukin-6 (IL-6), necrosis factor alpha (TNF-a), and eosinophils (EOS). The level of transforming
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growth factor-f1 (TGF-B1) was analyzed in lung homogenate. The histological changes of lung were observed. The protein kinase B

(Akt), phosphorylation-protein kinase B (p-Akt), o smooth muscle actin (¢-SMA) and matrix metallopeptidase 9 (MMP-9) of
lung were assayed by western blotting. Results Compared to the model group, the PEF, FVC, FEVo3 and FEVo3/FVC of the
moderate and high-dose groups were significantly increased (P < 0.01), the levels of IL-6, TNF-a, EOS, TGF-B1 in moderate and

high-dose groups were significantly decreased (P < 0.05, P < 0.01). The pathological changes of the lungs in moderate and high-dose

groups treated with Jinshuibao Tablets were obviously relieved. The expression of p-Akt, a-SMA, and MMP-9 in the moderate and

high-dose groups were obviously reduced (P < 0.05, P < 0.01). Conclusion Jinshuibao Tablets has obvious antagonistic effect on

PM2.5-induced damage of rat respiratory system, and its regulation mechanism may be related to the reduction of inflammatory

reactions and the delay of fibrosis progression through the PI3K/Akt signaling pathway.
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Table 1 Effect of Jinshuibao Tablets on lung function in rats with lung injury (X *s, n =12)

o FlE/(gkeg™") FVC/mL FEVo3/mL (FEV03/FVC)/% PEF/(L-min™")
xR — 5.69+0.37 5.44+0.29 95.80+2.04 54.01+3.47
et — 2.98+0.37" 2.06+0.36™ 68.5943.48™ 29.38+3.44*
SKER 0.225 3.09+0.32 2.17£0.26 70.13+£2.95 28.61+2.93

0.450 5.40+0.36" 4.89+0.20% 90.78 252" 46.22+3.11#
0.900 5.48+0.34% 5.0040.19% 91.28 +2.40 48.90+3.03#

Ly RRALLR: "P<0.01; SR *P<0.05 #P<<0.01, ~[H

**P < 0.01 vs control group; *P < 0.05 *P <0.01 vs model group, same as below
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Bl 1 &KERXHBRGARMIEREFSERFNE (HE, X100)
Fig. 1 Effect of JinShuiBao Tablets on pathological changes of lung in rats with lung injury (HE, x 100)
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0.01). L3 3 K 2.
3.6 XTRhIRM KERARAE Akt | B RIARIE N
xR b, B KR+ Akt S AR
BT R FE A, p-Akt & A PFRIE KT T
3 (P<<0.01); SHAIALE:, S/KFEAEFIEL
KEGAEF p-Akt FJEARKKFLHEER, &
KERF. mAEHKRTIEF p-Akt 8 F#RIAK
TREFT (P<0.01). S5RILK 3 M 4.
4 g
A PM2.5 BRI SR NI IE , I
DURBRTENGRE N, X IFIR R geid s i it 9t s
PM2.5 X Jifi2H 23795 2 2= 5 e 32 LR IR 98 PR g,
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£2 SKERXEHRGAR BALF & EOS. IL-6. TNF-a /KFERIEN (X +5,n=12)
Table 2 Effect of Jinshuibao Tablets on EOS, IL-6, TNF-a in BALF of rats with lung injury (X xs, n = 12)

2053 7R/ (gkg™) EOS/(X10%L™) IL-6/(pg'mL™") TNF-o/(pgrmL™")
pagict — 0.02+0.01 39.99+8.56 64.64+12.81
Y — 0.1640.06™ 52.04+4.76" 83.74+ 3.28™
SKER 0.225 0.10£0.04 49.60+4.73 78.194+ 7.79

0.450 0.05+0.02# 43.48+8.07* 73.70+ 8.17*
0.900 0.05+0.02# 43.25+7.63% 69.48+10.34%

®3  EKER ARG KRR KIERRHIRE (X 25, n=12)
Table 3 Effect of Jinshuibao Tablets on related indexes of lung fibrosis of rats with lung injury (X s, n =12)

2H ) FIE/(gkg™) TGF-B1/(pg'mL™") MMP-9/B-actin a-SMA/B-actin
of HEL — 7333+ 9.77 0.15%0.07 0.260.07
TEAY — 137.51+28.05* 0.46+0.06" 0.56+0.05"
EKER 0.225 103.23+23.22 0.40+0.06 0.57%+0.10
0.450 8139+ 6.54 0.23+0.09% 0.30=0.10"
0.900 80.41+ 825 0.17£0.10% 0.290.09%
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Fig. 2 Effect of Jinshuibao Tablets on protein expression

of MMP-9 and a-SMA in lung of rats with lung injury
(X Es,n=12)
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Fig. 3 Effect of Jinshuibao Tablets on protein expression
of Akt, p-Akt in lung of rats with lung injury (X *s, n =12)

F4 SKERWKEMAETR Akt EAARME (X £5,n=12)
Table 4 Effect of Jinshuibao Tablets on Akt protein in
rats with lung injury (X s, n =12)

415 7E/(gkg")  Akt/B-actin p-Akt/B-actin

pagit — 0.53+0.04  0.15%0.05

TEAY — 0.62+0.07  0.45%+0.05"

SIKER 0.225 0.50£0.15  0.41£0.06
0.450 0.50+0.06  0.2310.08%
0.900 0.55+0.15  0.18+0.09%
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