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Investigation of Protective Effect of Different Bile and Their

Arisaema cum Bile on Acute Lung Injury Rats Induced by LPS

CUI Ya-chen, SHAN Li-qian, LIU Xiao-feng, SHAN Guo-shun, GAO Hui"
(School of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract | Objective: To compare the protective effect of different bile ( porcine bile, oxgall and sheep
bile) and their Arisaema cum Bile on rats with acute lung injury, so as to provide reference for the selection of bile
and the classification of decoction pieces of Arisaema cum Bile. Method: Wistar male rats were randomly divided
into 8 groups (n =12) , including blank group, model group, porcine bile group, oxgall group, sheep bile group,
Arisaema cum Bile with porcine bile group, Arisaema cum Bile with oxgall group and Arisaema cum Bile with sheep
bile group. Rats in each treatment group were given corresponding drug solution by gavage at 2.52 g-kg ™' every

day, and rats in the model group and the blank group were given the same volume of normal saline by gavage every
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day for a total of 8 days. On the 8" day, after I h of administration, rats in the model group and each treatment
group were intraperitoneally injected lipopolysaccharide (LPS, 2 mg-kg™') to prepare rat lung injury model. Blood
and lung tissues were collected from every four rats at 3, 6, 24 h after LPS injection, respectively. Lung
coefficient, lung water content and wet weight/dry weight ratio of lung tissue ( W/D) were measured, and the
levels of tumor necrosis factor (TNF) -«, interleukin (IL) -6 and thromboxane B, (TXB,) in serum and the
activities of superoxide dismutase ( SOD ) and glutathione peroxidase ( GSH-Px) and the contents of
malondialdehyde (MDA ) and matrix metalloproteinase-9 ( MMP-9) in lung tissue were determined by enzyme
linked immunosorbent assay ( ELISA). The pathological morphology of rat lung tissue was observed and the score of
lung tissue injury was calculated. Result; Compared with the model group at the same time point, the lung
coefficient, W/D, lung water content, contents of TNF-a, IL-6 and TXB, in serum, contents of MDA and MMP-9
in lung tissue of rats in each treatment group were all decreased, and most of them had significant differences (P <
0.05, P<0.01), but the activities of GSH-Px and SOD were all increased, and most of them had significant
differences (P <0.05, P <0.01). The oxgall group and the sheep bile group were superior to the porcine bile
group in most of the indexes, the Arisaema cum Bile with oxgall group and the Arisaema cum Bile with sheep bile
group were superior to the Arisaema cum Bile with porcine bile group, and some of them had significant differences
(P<0.05, P<0.01). Conclusion: Each bile group and each Arisaema cum Bile group all have protective
effects on rats with acute lung injury induced by LPS, and the therapeutic effect of oxgall and sheep bile is better
than that of porcine bile, the therapeutic effect of Arisaema cum Bile prepared by oxgall and sheep bile is better

than that of Arisaema cum Bile prepared by porcine bile.
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2 (ELISA ) 50 & 40 [ 1 6 Bt A ) 8 R A R
A, 4t 5 43 %1 % BPE30267, BPE30266, BPE30800,
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3.1 —fRIRAEWREE  LPS YEBLS B 20 K B Y
BT ORI BE A AR Ak, TS S I ek 2> SR K

X1 BEAXRHMHEHR, WD EMEKE(x+s,n=4)
Table 1

HZEE I WA AR, A S5l DR B B R TS B
o BHAANEIT IR BRI AR, A4
D)y o BB SR E AR
3.2 Xb ALL K R 2 80, W/D R Jii 5 oK 19 52
5[] I 8] A5 25 P AL B, 4% A IR i) A AR 4 R
BB 2R Bl Bl S ok i K WD B B R (P <
0. 01) 555 [a) i [ i 455 0 4 FU A, A E I L 20
T RE I K i R A BB R A A 2 AR R AR R
FoK K WD BREAG, HORE 7> BA 522
(P<0.05,P<0.01) . = fH 3t 20 F 3 JE 3 20 X il
ZHAURY B ROR B R I 2 4, R IE R A 2R
= JIE R A X i 2 2 s 2R 4 R R R AR
b WL,

Values of lung coefficient, W/D and lung water content of rats in each group(x +s,n=4)

t/h 25 5 Flit/g-kg ™' od ! W/D il 2 ¥/ % i &5 7k B/ %

3 ZEH - 1.672 £0. 118% 0. 065 0. 004% 39.975 = 4. 124>
iy - 2.341 +0. 111 0. 110 +0. 009 57.218 +1.931
brdllike 2.52 2.199 £0. 175 0. 088 +0.007% 54.305 +3.720
AR 2.52 2.055 +0.113% 0.087 0. 006% 51.232 +2.689"
ESyilERe 2.52 2. 108 0. 065% 0.089 =0. 002% 52.539 +1.471
F IR 2 2.52 2.057 £0.117% 0.091 0. 005% 51.274 +2.775"
ARG A 2.52 2. 020 +0. 060% 0.094 +0. 005% 50. 458 +1.477%
FIRE A 2.52 2.069 +0.120% 0. 088 +0. 006 51.556 +2.802"

6 =H - 1. 699 +0. 0962 0. 066 +0.003% 41.014 +3.327%
R Y - 2.801 +0. 100 0. 113 £0. 002 64.268 £1.232
iy 2.52 1. 885 £0. 099% 0.084 £0.011% 46. 845 +2.784%
AR 2.52 1.739 0. 196 0.081 0. 003% 41.967 +6. 456>
R 2.52 1.803 £0. 103% 0. 080 =0. 005% 44.416 +3.076%
F IR 2 2.52 2.076 £0.111% 0.086 £0.010% 51.732 £2.709%
ERiEp Y 2.52 1.835 £0. 13229 0. 085 0. 009% 45.297 +3.896%%
¥R R 2.52 1.893 +0.071% 0.077 £0.010%> 47.114 +1.939%

24 =H - 1. 689 +0. 0307 0.066 +0.001% 40.765 + 1. 043%
A Y - 2.234 0. 152 0.094 £0. 007 55.080 3. 038
R 2.52 1.758 0. 134% 0.077 £0.010% 42.887 +4.181%
AR 2.52 1. 651 £0. 133% 0.073 £0. 006 39.114 =5.312%
FER 2.52 1.572 £0. 115%% 0.075 £0. 009% 36.156 +4.519%%
F IR A 2.52 1.982 0. 1417 0.083 0. 005" 49.362 +3.575"
4 H R 2 2.52 1. 648 +0. 038> 0. 067 +0.003*% 39.296 + 1. 409
il g 2.52 1.716 £0. 170%:® 0.081 0. 008% 41.293 +5.753%%

T < [ — I ) b, SRR A P <0.05,P P <0.01; 555 A4 4> P <0.05,4 P <0.01; 558 B4 L4 P <0.05,Y P <

0.01(F£2~5),
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3.3 % ALL K BT TNF-a, IL-6 &% TXB, /K
S A AR A A B g, AR AR A KR i
TNF-a,IL-6 F1 TXB, & 70 & 3 (P <0. 05,
P <0.01) ; 5 [a] B[] 3 452 0 29 b A, 4 ARV 4 R
£ N o[£ I ol o 5 A S N e 22 B N W R

x2 HAHAKRMFESH TNF-o,IL-6,TXB, RERE(x+s,n=4)

TNF-o,IL-6 F1 TXB, & &L, H K2R B A
Giit @ L (P <0.05,P<0.01), 4 fHT 4 F1
B 20 6 97 ROR BT R A TR IR A A4 R R A
MEMmREARIT R B TR REH, W
%2,

Table 2 Contents of TNF-a,IL-6,TXB, in serum of rats from each group(x +s,n=4) ng-L~!

t/h 25 it/ gkg ™ d ! TNF-a 1L-6 TXB,

3 ZEH - 156.679 +3.318% 6.274 £0.315% 112.773 +2.016%
IR - 229.893 +26.032 17.233 +2.554 238.909 +31.896
b AlEReR .52 211.143 +28.859 19.620 £4.072 165.500 +43. 354
A4 H 3 .52 167.929 +26.821" 15.654 £12.376 143.455 +37.779%
Edikes .52 197.571 +24.338 13.023 £7.133 121.409 +22.507%
T AR A .52 219.179 +23.743 15.015 £5.188 151.409 +44. 8287
4 RRg 2 .52 177.929 +33. 171" 13.229 +3.444 144.818 +67.616%
ESyjiNeap .52 169.893 +30.619" 6.519 £2.447') 141.636 +69.220%

6 =H - 157.750 £1.352% 6.350 0. 167> 114.136 £3.954%)
R Y - 335.429 +37.821 26.180 +2.915 281.636 +36. 654
IR .52 172.393 +2.879% 15.259 £7.770% 156.182 +41.037%
Eailike .52 168.107 +10. 617> 15.203 £3.390% 144.818 +32.516%
FERt .52 163.643 +39.517% 8.756 +4.720% 128.227 +10.024%
b lliNeape .52 257.929 +54.558% 14.207 £6.594% 102.091 +40.069%
EREp .52 199.893 +31.775%%) 11.914 +3.640% 97.318 +19.574%
AR A .52 117.571 +36.749%% 9.188 +5.059% 88.682 +48.823%

24 2 H - 156.857 +3.523% 6.180 £0.238" 111.182 +3.857"
IR - 264.179 +59.771 14.658 +4.565 166. 636 +32.448
FE AR .52 149.893 +30.408% 8.455 +10.422 46.636 £21.118%
ESiERes .52 125.250 +66.571% 5.842 +1.831" 56.636 +39. 654
ERt .52 92.393 +52.396° 4.677 £2.731" 78.000 +21.571%
M AIAEE 2 .52 129.893 +77.778% 12.778 +14.493 102. 545 =64.609"
LR p Y .52 52.214 +21.093%¢ 3.793 +7.316>°) 68.227 £25.717%
ERE A .52 115.608 +25.556 4.940 £4.331" 70.273 +23.249%

3.4 X ALT KU 41215 3% GSH-Px 1 SOD i )
RS2 5 AL ) 2s 2 B e, A58 50 4 K R 4
21519 GSH-Px il SOD (¥ 3% J1 ¥ 01 W (&I (P <
0.05,P <0.01), 5 [a) A a] A AU b5, 4 IEL I
AR S IR B ) A IR g R 4 24 2 KRR A
21538 GSH-Px fil SOD i S1 i, H K225 H
AGit#E L (P<0.05,P<0.01), 4fHITZHHF
R 20 il 41 2150 3 GSH-Px F1 SOD 3% 1 B B At F 44
BRI, 2 0 R AL A AN IR g B 4 Al 4 41 5) % GSH-
Px i W TR R4 ., &3,

3.5 X ALI KRR ZH 41513 MMP9 1 MDA % &
o8- RS A Nl P S N R N
Y5 K MMP-9 I MDA & & B g 34 Jin (P <
0.05,P <0.01) ; 5 [m] B [A] g A AL 20 L6, 4 IH YT
A 3 AR R HE T R 0 B R AL 2 2 2 KR
L Z15) 3K MMP-9 Fl MDA & [ A%, H KB4 2 5
HAGH#E X (P<0.05,P<0.01), 4MHt4H
FE R TE 20 34 b 3 B 2 ok o s SR 4y, R IR R A2
AR R ALY b I R R A e E AR . T
#4,
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*3 BAARMALS R GSH-Px 71 SOD F MW E (x =5,
n=4)
Table 3 Determination of GSH-Px and SOD activities in lung tissue

homogenate of rats from each group(x +s,n=4)

F4 SAKXRBHALSIE MMP9 71 MDA S EMNE (v £,
n=4)
Table 4 Determination of MMP-9 and MDA in lung tissue

homogenate of rats from each group(x +s,n=4)

vh L ,‘x,uii' } GSH-Picl SOD,I vh @l ,‘x.uii' } MMP-?I MDA |
/gkg™-d /U-mL /ug-L /gkg ! -d /gL /umol- L,

3 %A - 178.864 +10.603>  48.580 +0.537> 3 %0 - 20.147 £2.420%”  1.991 +0.287%
A - 117.727 £10.674 25.247 +3.802 AR - 45.531 £5.214 4.621 £0.794
R 2.52 121.515 £10.458  41.313 5. 1482 e 2.52 33.513+3.381"  2.975 +0.350”
ARt 2.52 154.924 +25.930%% 44.247 +6.223% S 2.52 28.481 £9.017%  2.625 +0.801%
FRR T 2.52 147.954 +33.810"% 41.847 +7.789% F Ayt 2.52 29.731 +3.842%)  2.849 +0.432%
bid ik 2.52 143.712 £12.051"  41.147 +1.113% R R 2.52 41.077 £3.123 3.032 £0.461%
4G B 2.52 150.090 +8.833% 46.847 £5.411% LS ENEp 2.52 22.551 +18.101%% 2.121 +1.120%
AR R 2.52 144.318 £20.988")  29.702 +0.734 FEE A 2.52 17.359 +4.804%%  1.659 £0.517%%

6 M - 179.773 +6.217  49.747 +0.555% 6 &M - 22.583 +1.410%  2.080 +0.141%
F T - 114.848 +12.820 23.113 +£2.151 R - 55.115 £3.463 6.361 +0.379
ik 2.52 132.576 +16.577 40.481 +1.991% ity 2.52 42.455 +4.676"  3.983 £1.326"
Ayt 2.52 176.818 +11.840>* 45.180 +4.864> A= Byt 2.52 34.859 +6.3317  3.910 +1.319%
BRI 2.52 151.061 £22.496>  42.213 +13.017% R 2.52 35.212£0.484%  1.971 =1.084>%
H AR R 2.52 156.493 £15.563%)  39.947 +3.219? N 2.52 41.910 £10.649"  1.853 £0.531%
4w 2 2.52 176.288 £12.305%)  41.813 £3.271% A4 HEE A2 2.52 28.545 +6.931*%  1.076 £0.439%
F R A 2.52 166.894 +9.935  27.924 +1.689 ESi[iprapa 2.52 14.709 £6.469%%  1.404 +0.131%

24 5P - 178.561 +8.410%  48.347 +0.560" 24 ZEH - 20.628 +1.744%  2.060 +0.269"
A - 116.742 £43. 144 24.680 +3.142 R - 35.372 £1.734 4.133 +1.101
b iEaS 2.52 123.030 +7.233 33.413 £12.921" TAiliRy 2.52 32.423 +£6.721 3.702 +£0.829
At 2.52 156.515 +3.889%*  37.680 +3.631% 4Ryt 2.52 25.019 £0.436 3.658 £0.698
ERR 2.52 170.152 £9.033%%  44.180 +7.677>* ERE 2.52 28.513 +1.556 1.727 £0.210%%
b diliNeeps:! 2.52 157.652 £33.090%  40.980 +5.330% b il 2.52 25.756 £23.690  2.816 +0.360%
4 2 2.52 161.894 +21.830%  41.380 +5.198% 4w 2 2.52 16.526 £3.337%)  2.678 0.227%
S lINpe! 2.52 160.530 £7.591%  33.258 +4.471" F w2 2.52 15.222 +1.284%  2.526 +0.062%

3.6 XF ALL K UM 20 21 19 9 BT 43 A 3UE 28 W
AR R, 28 FAL K BUI 20 2 ok il il
PN SRS A3 3 R R) A G, LT A AR T R il v 2
BUE K2 (0, 50 S8 B, RO, AR WL R AE
TR 2 A B 96 4 i) B G 5 U T N A R AL
g 0N S S I 1 = 1 R 3 37 P
MAE /N o SREEAYZH LG, 6 B T 2H 0K B 3 2H 21 1]
B 84 B, M ) J5T 8 8 7 i 7K M, 5 43 il 3 78 /) 5 2R I
T 2H R RS Ak B S e i T o R 2 B S il K
/b 4 A AT IS Vi A 3 2 28 1) B % R 0 SR IR
T 2H AR B 96 ] R 34 i Bl T I A T TR SR, JR
JIi 76 P 9 2 B /N K i S A A B . B
BT 20 LA, 0 IR g R 2 R Rt 2 1 [ o 1 5, il
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4 iFig
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E F G H

Az PGB BRI CO AL 5D AL EL SR 25 F 38R S 45 G 2R AT 2 415 H. IR 24

Bl 4£#%6hEFEAXRNMARBENE(HE, x400)

Fig.1 Pathological observation of lung tissue of rats in each group after 6 hours of administration( HE, x 400 )

£S5 BHEHARBHAEMEGEHMARKEITES (25,0 =4)

Table 5 Pathological score of lung tissue of rats in each group after different time of administration(x +s,n=4)

Py
2531 i /gkg ™t ™!
3h 6 h 24 h
=M - 0. 625 +0. 126” 0.700 +0. 141% 0. 650 +0. 1297
el - 3.000 +0. 408 3.875 +0.250 3.250 +0.957
AT 2.52 2.000 =0. 816 2.750 +1.258" 2.250 +1.258
LStk 2.52 1.875 £1.181" 1.500 1. 000** 2.000 =0. 816"
ESiERy 2.52 1.750 +0. 957" 1. 125 £0. 250> 2.250 +0. 500"
AN 2.52 3.000 =0. 816 2.250 +0. 9577 2.500 = 1. 000
AU A 2.52 1.250 +0. 500> 1.750 +0. 500% 1.500 +0. 577%
ESlilepen 2.52 1. 500 = 1. 000> 2.125 £0.250% 1. 875 +0. 250
(4 i JBT RS R o ) S0 R SR 3 o

TNF-o 76 AL % J& i 2 4 o 25 %0, 0T L iR
Hr AR 20 L, TR G P B, B O 4L 4B 5 . LPS
AT HE 2 Fh 48 00 1 R T 19 & R R BE L, W0 TNF-ar,
IL-6 41110 B 5g il , SOD Ml GSH-Px 2 /£ ) {4
P9 T B AL, MDA [ E 5 5 SOD i il
EMER A . Wik, A58 TNF-a, IL-6,
TXB,,SOD, MDA, GSH-Px {1k i WL 2¢ 48 bR . A B 5%
) ELISA #6045 5% 18 755, LPS A % S il 20 41t SOD
1% M A GSH-Px & S8 Ik, MDA & 5 7+ = 5 111 46 T 4%
R A IR 2 R R B I 2, SOD i
P A1 GSH-Px & i i MDA & & FR Ak, A% 4
FELI 2 RE T e G o 4 EL P T ARG AR 4 5 PR T
TNF-a,IL-6,TXB, M2, i LPS 551 ALL 1Y
RATSIN , VEH 44 25 )5 B8 A 0 8 LPS i § Y ALI

e i I R NS 100 RN B S R NS
B 2 2 xF LPS 3% 5 59 ALL K BURA G- 9745 1T, BE
{5 4 35 il 2 2 1) s BT 25 0 S A0 I TR0 i i 45 4
LT 2 1 a4 1) S AT PR B R AT X ALL R B
& F PR, BT R ST AL B 8 75 2 — 2P
WIT o MERETE A B SRR B 8 i A R AR )
LPS i 59 ALT K R4 A U m iR R T, fEn X
3 Ff AR 2 AT T A AR A2 o HG R AR R AR R
T LU 3 ) A R R A IR YT ALL 5 I A% AR
LB e RPN T — o, BT g 2 R
Tt 73 % b Al A D 0 B e T

ARS8 B IE R AR 2 RS T 3 b SRR
(A7 T, 4 R e AR B S R RR 2 101 B Lk
191 B T ), S 58 v A% R T ARG 4 20 B
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