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Repairment Effect of Bailing Capsules on Lung Injury in Rats with Acute Pancreatitis
LI Shumin' ,XIAO Zhibin® , TIAN Zengkui', CHEN Zhenjin'
(1. Department of Pharmacy,Tianjin Hexi Hospital , Tianjin,China  300202; 2. Department of Clinical Pharmacy,School of Pharmacy ,Inner Mongolia
Medical University ,Hohhot ,Inner Mongolia ,China  010110)
Abstract: Objective
Methods

To investigate the repairment effect of Bailing Capsules on lung injury in rats with acute pancreatitis.
A total of 72 Wistar rats were randomly divided into the sham operation group (gavaged with equal volume of normal
saline) , model group (gavaged with equal volume of normal saline), Bailing Capsules low — , medium — and high — dose groups
(gavaged with 1,2,4 ¢/kg Bailing Capsules) and fasudil group (intraperitoneally injected with 30 mg/ kg,fasudil),with 12 rats in

each group. Except for the sham operation group, the rats in the other five groups were injected with 4% sodium taurocholate
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(1 mg/kg) into the pancreatic duct to replicate the rat model of pancreatitis. After successful modeling, the rats in each group
were given corresponding drugs or normal saline once a day for 5 d. The levels of serum amylase,interleukin —6 (IL—6),tumor necrosis
factor —a (TNF — ) and myeloperoxidase (MPO),superoxide dismutase (SOD) and reactive oxygen species (ROS) in lung tissue
were measured by enzyme — linked immunosorbent assay (ELISA) kit. The partial pressure of carbon dioxide (PaCO,) and partial
pressure of oxygen (Pa0,) were measured by biochemical analyzer,and the oxygenation index (OI) was calculated. The wet (W)
weight and dry (D) weight of rats lung tissue were measured,and W /D weight ratio was calculated. The pathomorphology of lung
tissue was examined by hematoxylin — eosin (HE) staining, and RhoA, ROCK1, ROCK2 mRNA and protein expression levels were
detected by real — time quantitative polymerase chain reaction (RTq— PCR) and western blot. Results
model group,the levels of serum amylase,IL — 6, TNF — a, PaCO,, MPO, ROS, lung tissue W/ D,the levels of RhoA,ROCK1,ROCK2
mRNA and protein decreased significantly (P < 0.05),while the levels of Pa0,,0l and SOD increased significantly (P < 0.05),
and the pathomorphology of lung tissue improved significantly in Bailing Capsules low — , medium — and high — dose groups and

Compared with those in the

fasudil group. Conclusion Bailing Capsules can improve the lung function of model rats with lung injury induced by acute

pancreatitis, and its mechanism may be related to inhibition of Rho/ ROCK pathway and the release of inflammatory factors and

oxidative damage.
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it 96 ' 78 B R A iR SV (RTq — PCR) s o UK BRI 4
413E 5, LA Trizol I 2 B RNA , F 5 54 W cDNA, LU
GAPDH A NS, 2R H 2 - A0k A X 4635 K F- . PCR
21794 °C 305594 °C 305,55 °C 305,72 °C 1 min,
30 MBI EEH G YE B IR 1.
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Tab.1 Primer sequences of genes

A B a1 (5 -3")

RhoA 1E &) : TCTACTTCTGCCACCTGGACAT
B 18] : GAAGGGCTTCCTAGTCCATACG

ROCK1 IE 1 : GCTGGTGCCCTTCATACAGA
18] : CTTAGAGCACATAGACTCAAC

ROCK2 i8] : CTATGGAGGCCAGAAGAGTAT
B8] : CCCACATCAGGTGGCTCATAA

GAPDH IE & : GTGCCAAAAGGGTCATCATCTC

B %] : GGTTCACACCCATCACAAACATG

fiti 2 21 RhoA, ROCK1, ROCK2 & H # ik : % [
Western blot ¢ o UK BN 20 43& =, JIn AR 1 243k,
A1, LA BCA W0 5 B i (0 2 VR B2 R R 28 R S |
B, 20 5 VN s T e 5 JC H Dk 0 15 45 B MR o, O 2R
1457 5% 22 B w9 0 (PVDF) B I, 14 (5% iR
585 ) , /il RhoA $i 44 (1:500) . ROCK1 #i{& (1:500) .
ROCK2 $i 44 (1:500) }2 GAPDH #i {4 (1:500) , B¢ &+
I BE 3 U, I =TIl PR 1gG(1:1 000) , i T
I E 40 min, W VE 3 U, AL 2E RG], 86 R
Image J 4453 17 8 ARG 3R IB7KF-
1.4 Sit=4biE

K SPSS 26. 0 GE i #43AEHT TEEER L X £ 5
FR , Z A 0] LR FH B 28 07 22 0 A, 2L R W P L3
FHLSD K P < 0. 05 2R G478 XL,
2 #R
2.1 MmiEEHEE.IL-6 K TNF - «

S RTFAR AL e, 45 A0 21 KRR I R Il LI - 6
JTNF — o K3 5 28 (P < 0.05) s SR ZH Ho gk,

52

F2 BEXRMFETHEEIL - 6% TNF - a/KFLER (X +5,n=12)
Tab.2 Comparison of serum amylase,IL -6 and TNF -« levels of

rats in each group (X s,n=12)

25 BERHE(U/L)  IL-6(pg/mL) TNF - a(pg/mL)
BFRA 10532742417 42.76+1.26  29.39+0.89
B 4128.61£15.63  148.66+2.18" 9014+ 1.05'
TAREKAZA 337059+ 13.94  107.85+2.81° 78.59+1.77°
FARETATA 2660 12+27.45  84.47+1.81°  61.67+0.92°
AARERNZA 1245.73+31.25  50.85+1.43°  41.77+1.22°
AL R 2178.17+43.37 58,40+ 1.13 52,40+ 1.38°

EHBFARULE,P < 0.05; 5EAMILE P < 0.05,
A3ERS.H2FM,

Note: Compared with those in the sham operation group, "P <
0.05(for Tab.2 — 5,Fig. 2);Compared with those in the model group,
#P < 0.05(for Tab.2 - 5,Fig. 2).

A A WAL b S ) 2 Sk B b R A KRR TE R
fit IL - 6 TNF — o /KPR B ERER (P < 0. 05) TN 2.
2.2 PhThee RAGLHLA W/ D
ST ARG A, A ALK B ) Bk I PaCO,  ifi 2
AW/ DB EFETE (P <0.05), Pa0, Fl O i 3 %
(P<0.05); SR LA, BABHEAL . s Al a2l
Jok &% Hb IR 4 K R PaCO, il A1 41 W / D ¥ 3 35 [ AIG
(P <0.05), Pa0, F1 O ¥ {2 2 Ft = (P < 0.05) . IF
W23,
%3 &HAKXRPaCO,,Pa0,, Ol BHHLL W /DKFLLE
(X+s,n=12)
Tab.3 Comparison of PaCO,,Pa0,,0I and lung tissue W/D

levels of rats in each group (X xs,n=12)

il PaCO,(mmty)  PaO,(mmHg)  Ol(mmtlg) WD
e B.69+0.97  90.86+1.31  419.43+5.44  3.91+0.7
L) 601104 47.9:2.95 203.8+3.47  6.57:L60
FAREKATA  53.06£1.48  S1.70+0.96 298.82+5.80° 5.54+1.23
FAREPHEA 46681310 TLU«119  MLM£459  4.91+0.9
FARESHAZTA 37079 890117 404 TI=408  4.28+0.62
EHnAL B30 TLMLLSF  I8.27+318  4.82+0.7

2.3 R4 MPO,SOD,ROS

SR i, BRI K EUIIZH 2 MPO JZ ROS 7K
SR ETHE (P <0.05),SOD K- Z MR (P < 0. 05);
EIRERIZ AR, ARG | e ) e 2 R LR 4
KR 41 21 MPO J ROS /K-35 8 FEAIK (P < 0. 05)
SOD K- E FHm (P < 0.05) 3L 4,
2.4 PHALREBRESE
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BT A R BRI 2H 2 B 8 R P IR i, B 4 I A5 e
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BRF R4 BOAEAZ CBEAREMAEL D BARETAEL E abkEsHEa FOEARR4

E1 XRAGARFERSE(HE, x 200)
A. Sham operation group B. Model group C. Bailing Capsules low — dose group D. Bailing Copsules medium-dose group

E. Bailing Capsules high — dose group F. Fasudil group

Fig. 1 Pathological morphology of lung tissue of rats (HE staining, x 200 )

*4 FEKRRAEHELMPO,SOD,ROSKFELLE (X £5,n=6)
Tab.4 Comparison of MPO,SOD and ROS Ilevels in lung tissue

of rats in each group (X+s,n=6)

215 MPO(U / gprot) SOD(U / mgprot) ROS(U / mgprot)
BF R4 0.81£0.09  117.08+3.20 20.43+0.78
KA 3.89+0.17°  42.86+1.55  86.52+1.18
BAREMAEL 2.74+0. 117 62.58+1.16"  71.51+1.30°
BAKREPA TR 1.86+0.12°  78.11+1.09°  56.12+1.12°
BARERNEA 1.03+0.04°  95.26+1.23°  43.95+1.71°
AT R4 1.16+0.15°  88.10+ 1.44"  46.33 +0.74"

IR K BRI 2 2 98 1 2 10 | 2 40 45 ) 1 A i U 2 KRR

HH 8 o TR LI 1

2.5 ffiZE%ZE RhoA,ROCK1,ROCK2 mRNA 7K
5B TR LA, A5 AU 20 K B 2H 21 mRNA 7K

BETRE (P <0.05); SR AL, B A BHEAL .

1o 79 i 2 R ik b R A1 K BRI 4 28 RhoA |, ROCK,

ROCK2 mRNA /K-F-¥ B E BRI (P < 0. 05) WK 5.

R5 HBAKXRIALRhoA,ROCK1,ROCK2 mRNA /KFE L

B(X +s,n=12)
Tab.5 Comparison of RhoA,ROCK1 and ROCK2 mRNA levels

in lung tissue of rats in each group (X £s,n=12)

4.5 RhoA mRNA  ROCKI mRNA ROCK2 mRNA
BF A4 0.78+0.14 1.13+0.23  1.01+0.08
A4 6.12£0.63° 8.12+0.87  4.78=0.41°
FAREMAETE  4.7420.29" 6.24+0.18  3.34+1.15
FAREFA TR 2.85+0.260 4.63+0.89" 2.57+1.78
FARESANEA  1.05£0.23* 1.77+0.12°  1.89+0.70*
EAF IR 0.86+0.07" 1.48+0.17* 1.33%0.51°

2.6 FfiZHZ2 RhoA,ROCK1,ROCK2 EHKF

SR F AR b, AR 2 K LU 4 41 RhoA,
ROCK1,ROCK2 & /K3 i 2 5 (P < 0. 05) 5 S5
RUZH U3, E A BERRAR v o ) o 2 Sk T Hb R 4K
U 2H 41 RhoA , ROCK 1, ROCK2 % 14 /K - 24 i 2 F& A%
(P<0.05) . ULE 2,

B
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& S E Y
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RhoA | e qmp ﬂ~~ﬂ|
ROCK1 |“ - = — — -|
ROCK2 -“Q-I

= BTFARA

== 2

e 7 AR i 4
= A R R i
PR NER Ve o R

| e RERIRY

A EBaEWF B RIT &g
B2 HAKXRAMEALRA, ROCK],ROCK2 EHKFE
A. Electroploregogram  B. Data statistics
Fig.2 RhoA,ROCKI1 and ROCK2 protein levels in lung tissue

of rats in each group

3 itig
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A I LR R HE O 4 S R KA IR
SR TR R IS TR 2, AT A A S DA i PR H
TR I U T P e SR AR AR D R IE S
P, A4 I B I R A £ 5 K AR Y IL - 6,
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PERGEA R EE W] UL, A AR YT I BAT 1 T .

375 7 A3 i 7K SF- T v 2 JBRE ¢ A o ) ML 0 SR B
IL - 6 I TNF — o /E R B0 RAYEH T, 76 IR 5 1 &
AR R EEAER XN E G IE R I R
PRI/ IN B MLTE VE W IL — 6 S TNF — o 7K F- 241 B i
T BEAR L — 6 2 TNF — o 7K F-AE B i BH 145 28 /N B
TR A% )05 15 12 JR o R IR WA A ST R A 9 K R, IR ¢ A
LY TNF — o FIL — 6 7KF- Y W1 T, 4 5617 vl e
I L7 TNF — o J2 1L — 6 7K, i) R v s i, -
I8 B B 2 KT, 251 22 i B8 T I RS IR ; PaCo,,
Pa0,, O1 2 [z WL fili D g 1) 2L 45 5 , HL5 Rl 45 T 2
o LT R 9% DDA G o A% 7K R A O I A 5 B, TR i 4 Ji
PO R K U 20 2L S8 il 7K ik, PaCO, T8, PaO, )2 O1
B P AIC; MPO, ROS, SOD 2 5 S AL 1 S 105 1 4 A=, il
45 K B MPO F1 ROS 7K T 185 J SOD 7K F- B4 25 in
AR K BRI 2H 2L SR A O R JE A i S P R R
MM FEAIE MPO F1 ROS 7KF-, 755 SOD /K F-, fig s K R &
PEGRIB RN, Bl 057 AW 45 SR R, 5 4
U2 B4 i ) S A1 ) Pt 8 it 47 A 78 A R DL 1
i, K R DIRE , B2 il A SN B A Ak B 0 i

Rho / ROCK 3§ # 1E W 55 i 453 477 %5 VI AH G . 5K 3k
LGS R B, N B R 5 R B4 5 Rho / ROCK 38
2k BE TS A G, A 2R R R 8 i 7 Rho / ROCK 38
BEITEE , KRR SAE B A TR SO T i 3R
BT, 2 BEL 6 P it 5 s 1 i 03 ok v s A5 28 K Bl ) i
A, 5 HAR N Rho / ROCK 38 J& A1 628 (A 1Y if ¢35
A 5, N Rho / ROCK 38 [ 300 il 7] 58 BH 18 BH 11 fili 2 21
LA A, e Ml 0 o T A s A D06 T e dE 51 ke
() Bt 4540, 55 Rho S0 A 0TS G O, 90 Rho Y 1k
AT Ml 43, s/ il RO A 9E 45 SR 2R, H A I
ST B3 5 5 Rho / ROCK 3 % , 14 T 410 ) Jkt e 4 it
i A& AR BRI L SR M i s

25 LTIk, A A IR e o el P IR AR 4% il 4
PR B i D e, 40 9 1 PR R s S e A i
HAHLHI AT AE 5 0] Rho / ROCK 3 #5475
S 2% ik
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MR Xl RAFR[T]. B 25k,2018,27(17) : 66 - 68.
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Way[]]. J Biochem Mol Toxicol ,2019,33(7) :e22323.
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ing pathway in the protective effects of fasudil against acute

lung injury in septic rats[J]. Mol Med Rep,2018,18(5) : 4486 —
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B KRRy 4EALN]. AH A ETRESEE,2020,26(3):
226 - 230.
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2019,28(9):1103 - 1108.
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ARAFERF ARG ERARIT]. AdFELE, 2018,
34(11):132 - 134.
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Jilv 3 ik R KR 09 Bl ot B A A e 2 HIF - 1o (ET - 1 89
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