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1 EESAGHEBEERETMHEELSEE(XESD, n=5)
Table 1 Changes of the ingredients in the liver bile from the cattle with CB

J4) Ingredients 1d 3d 7d 15d 30 d 60 d 90 d 120 d
18.7% 18.4% 9.6t
R ZT % Bilirubin( mg/ dl) 12.2%1.3 s L. 16.3%1.5" 14.8%*1.2 10.4%*1.5 9.8 +1. 4" .
2.2 1.0 0.8
) 4.1 362+ 2.86+ 2.35F 2.24% 2.28% 2.15%  2.25%
flHf# Cholic acid( %) . . . . .
0.28 0.24 0.31 0.24 0.42 0.33 0.49 0.16
Fi 11 Mucin( mg/ dl) 158 k51 179 +48  209+38 237+56° 252+19° 282+48" 278 139" 268 +37°
[ Ca®™ | (mg/d]) 11.8+0.5 10.3%0.3 9.6%0.2 9.8%0.2 9.6+0.3 8.2+0.2" 8.3+0.3" 8.5+0.2
[Mg* | (mg/dl) 5.2%0.3 5.0%20.2 4.9%0.2 4.1+0.2" 3.8%0.2° 4.310.2 4.6%0.2 4.2+%0.3
pH value 7.2%0.1 7.2%0.1 7.2%0.1 7.0%0.1 7.0%0.1 6.9%0.1 6.9F0.1 6.920.1

[l A7 bsAT* L Rk P< 0.05; 4347 * 4, &8 P< 0.01; CB: 3, T .
With" in the same line were significantly different at 5% level, while with” * at 1% level. CB: Calculus bovis. T he same below .

*2 HESABBRABTHEEHSSEB(XESD, = 5)
Table 2 Changes of the ingredients in the gallbladder bile from the cattle with CB

J% 75 Ingredients Id 3d 7d 15d 30d 60 d 90 d 120 d
b e 16.4 & 12.2% ) ) )
SHZL 2 Bilirubin( mg/ dl) 9.6%1.6 Lo L5 9.8%1.1 8.6*1.6 6.9%1.8° 6.8%2.0" 6.0%1.6
405  4.01% .10k 2.61% 2.40 % 2.38% 2.35% 2.25%

B Cholic acid( % ) . . N N N

0.26 0.22 0.19 0.33 0.22 0.23 0.45 0.36
FHE 1 Mucin( mg/ dl) 194%51 228%48 245%38 286+56° 315+49° 354+68° 3561697 335 %87
[ Ca®™ ] (mg/dl) 11.6%0.6 9.8%0.3 8.3%0.4 9.6%0.2 9.9%0.4 9.6%0.3 8.0%0.4" 7.8%0.5
[Mg® | (mg/dl) 4.9%0.2 4.8%0.3 4.4%0.3 4.2%0.2 4.2%0.2 3.8%0.3° 4.0%0.2 3.8%0.3
pH value 7.2%20.1 7.2%0.1 7.2%0.1 6.9%0.1 6.8%+0.1" 6.8%0.1" 6.7%0.1" 6.8%0.1

£33 HEFARFALERNETHEERS S E(XESD, 0= 5)
Table 3 Changes of the ingredients in the artificial gallbladder bile from the cattle with CB

43 Ingredients 3d 7d 15 d 30d 60 d 90 d 120 d

*

JR4T % Biliubin(mg/dl)  14.3%2.2 8. 1F1.1° 3.7+0.8"° 3.2%1.8° " 2.4%1.0°° 2.1%0.8 " 2.6%0.6°

I Cholie acid( % ) 3.39%0.17 2.5130. 11 2.160.25" 2.19%0.16" 2.13%0.1° 2.11%0.24" 2.19%0.21°
Fh 4 11 Mucin( mg/ dl) 126 43 176 £50 216 48 224 63" 278 X377 298 £49° 283 *44°

[Ca®™ |(mg/d]) 9.610.3 8.3%0.2 7.9%0.3° 8.5%0.2 8.8F0.4 8.0F0.2" 8.2%0.2°
[Mg* ] (mg/ dl) 4.6%10.2 4.0%0.2 4.0%0.2 3.8F0.2 3.5%0.2° 3.9F0.2 3.2%0.2°

pH value 7.0X0.2 6.9%0.1 6.8%0.1 6.7%0.2° 6.7x0.1" 6.6F0.2° 6.6F0.1°
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Table 4 Changes of the biliary viscosity in the cattle with CB min
JHIT Bile 1d 3d 7d 15 d 30 d 60 d 90 d 120 d
i ot . 1.21% 1.22% 1.22% 1.24 % 1.23% 1.26 1.22% 1.24 %
M AT Liver bile
0.17 0.18 0.24 0.26 0.23 0.33 0.18 0.20
i . .39+ 1.30+ 140t 150 170 158 160t 168
4 4 HT Gallbladder bile . . . . .
0.12 0.15 0.12 0.16 0.15 0.17 0.22 0.20
o . .38+ 128+ .38+ .28+ 44t 136+ 1.38F 140
AG WIHIT AG bile
0.15 0.20 0.16 0.21 0.20 0.16 0.20 0.16
=S5 HEEHBETHHEBEITHENOER(n=75)
Table 5 Changes of the bacterial count in the bile from the cattle with CB N/ mL
AT
071 Bile Before 3d Td 15d 30d 60 d 90 d 120 d
operation
W IR YT Liver bile 0 5.1x10° 2,110 1.8x10° 5.8x10° 5.6x10° 4.1x10° 3.3x10°
3 N BT Gallbladder bile 0 1.2x10° 3.1x10% 1.6x10% 2.4x10° 9.1x10" 1.6x10° 1.8x10°
EAG i EAG bile 0 9.2x10° 4.3x10" 1.5x10° 5.1x10° 3.0x10° 4.6x10° 5.0x10°
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Formation Mechanisim of the Caculus Bovis in the External
Artificial Gallbladder

LI Jiarji, YAN Zherrgui, LIU Curyan, LIU Jun-dong, LI Qiang
( College of Animal Science and Technology, Shandong A gricultural University, Taian 271018, China)

Abstract: Five healthy cattle were used to cultivate the Calculus Bovis in the external artificial gallbladder( EAG)
and were simultaneously performed catheterization of the hepatobiliary ducts for draining the liver bile. During
the period of cultivating the Caleulus Bovis, the physical and chemical characters of the bile( including the intra
hepatic bile and the gallbladder bile and the EAG bile) were analyzed in order to investigate the mechanism of
formation of the Calculus Bovis in the EAG. The results showed that as inoculating the E. colic in the bile, the
physical and chemical characters changed originally in the intrahepatic bile, the normal bile were changed into the
Calculus Bovis —forming bile. While the bile moved from the intrahepatic duct into gallbladder, the quantity of
the mucin and E. coli increased, which made the viscosity of bile increasing and the pH value and the content of
cholic acid in the bile decreasing. T he formation of the Calculus Bovis microgranules were thus accelerated. The
viscosity and pH value of the bile in the EAG were decreased, resulting in the Calculus Bovis microgranules to
sink and assemble and adhere to the Calculus Bovis’ carrier easily, which prevented the Calculus Bovis granules
from moving into the duodenum and improved the output of the Calculus Bovis. The more the body weight of
cattle, the more the quantity of bile, and then the higher the output of Calculus Bovis.

Key words: Cattle; External; Cultivate; Calculus Bovis; Artificial gallbladder



