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Table 1. Changes in liver weight (gmj100 gm body weight) of the experimental groups

3d 7d 14d 28d 42d
[ (3.00 + 0.07)
I 5.85+0.03 507 £ 0,28 G000 £ 0,83 713 2072 92T +£2.11
1l 573+ 041 557 +0.29 8.23 143 B.25 * 4.35 10,70 = 1.74
v 3.70 £ 0.09 3.58+£0.12 362+ 008 3,28 £ 006k 310+ 0,01

Values are mean = standard error,
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Tahle 2. Changes in serum bilirvbin (=g fdl) and alkaline phosphatase (IU/L) levels of the experimental groups

= — .=~
3d 7d 14d 284 42d

I (0.4 £ 0.02)

I 6,38+ 058 13,152 446 E17+ 328 7.40 £ 0,20 4.65 &£ 2.69
11 14,95+ 6,72 11.83+ 193 547 1,66 B.55 £ 295 10,45+ 0,72
I 0,20+ 0,03 018+ 004 .14 = 0,02 012+ 0,02 0,10+ 001
| (69.22 £ 16,19

1 246,02 + 2339 269,33 + 100,60 21300+ 493 201.67 + 50,60 186.33 + 26.54
I TTE.25 £ 166,27 6BEOGR = 93.4] GB6.60 £ 155,33 194,00 £ 271,00 188.10 £ 16,02

1.75 BO RO+ 11.73

Y 83,99

71.26+ 18,62

6599+ B28

56,67+ 260

Yalues are mean + standard error,

Table 3. Changes in blood copper level (gg/ml) and hepatic copper content | pg/gm wet weight) of the experimental

LIOUpS
— — m—— or
3d Td I 4d 28d 42d
| (1.83 £ 0.28)
[l 3.54 + 0,14 3.09 ¢+ 0.34 335+ 0.23 436+ 0,14 412+ 038
1] 295+ 0.24 312+ 0.7 369+ 038 320+ 0.32 573+ 023
v 3.08 + 0,28 258+ 029 224+« 012 247+ 0,20 1.73+ 029
| (6.37 % 1.13)
1] 4,76+ 0.14 914z 1.51 1206 = 002 BIE = 07 3835+ 327
I T4.62 + 14,22 3604 + 23,21 178,40 + 35,35 181.46 £ 19.36 17119+ 17,15
v 5505 £ 2.57 57.80 = 37,62 65,97 £ 15.07

Values are mean + standard crror,
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diz Zr}slg 2 alkaline phosphatase 2+ 3% =]
246.02+23.39 IU/12 F7hsle] A 7| 2H5qt 78] 2
A2 fA=gd, ATl = bilirubin 2= 11
3} w]<=#}sd 21} alkaline phosphatase =+ 3~14%
7tz 776,25+ 166,27 — 58660155 .33 IU/12 A 11+
8] of 3l AE o Frbabda, 289 = 429 19400
+21.00 % 188.10+16.02IU/LE A I+ #& T
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Table 4. Hepatocellular copper and copper binding protein demonstrated by rhodanine and Victoria blue stains
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The Effect of Common Bile Duet Ligation
on Liver Morphology and Copper
Metabolism in Rat

Kvoung Sook Kim, M.D., Chanil Park, M.
Jang Whan Cho*, M.D.. In Joon Chei, M.D.
and Yoo Bock Lee, M.

Diepartment af Pathology and Surgery*,
Yinsed University College of Medicine

To clarify the effect of biliary obliteration on copper
metabolism of rat liver and on the hepatic morphology,
0 .5%, cuppuric =ulfate was administered intraperitoneal-
Iv for 42 days following ligation of the commaon bile duct
(CBID} of Sprague-Dawley rats. The blood copper con-
centraion, the hepatic copper content and the accumula-
tion patterns of copper and copper hinding protein in the
liver were examined and compared with those of the
gimple CBD ligation group and the simple copper over-
loaded group. CBD ligation induced marked prolifera-
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tion of bile ductular structures which, after expanding
the portal tracts, invaded and divided the hepatic
lobules. There was, however, no excess fibosis beyond
what needed to support the new ductules. The blood
copper concentration and the hepatic copper content
were increased by copper overload with or without CBD
ligation, particularly in cases with CBD ligation. Liver
cell necrogiz did not occur by the overloaded copper
alone in rats. The hepatic copper and copper binding
protein were accumulated at periportal liver cells in the
group of copper overload after CBD ligation, whereas
they began to appear at perivenular hepatocytes in the
simple copper overloaded group. In conclusion, it is
suggested that CBD ligation does not induce excess
fibrosis or liver cirrhosis in rat as far as during our
experimental period, but affect significantly on copper
metabolism by intrahepatic redistribution of the copper
and the copper hinding proteins.

Key Words: Common  bile duct  ligation, Copper
metabolism, Biliary cirrhosig, Rhodanine

stain, Copper binding protein

Legend for Figures

Fig. 1. Microphotograph of the rat liver at 42 days after common bile duct ligation (Group 1I). Most of the hepatic
lobule is replaced by the proliferating ductules. Nuclei of the ductular epithelial cells are vesicular and smaller
than those of the hepatocytes. Hematoxylin-eosin stain, = 200,

Fig. 2. Microphotograph of the rat liver after the administration of copper for 42 days following commeon bile duct
ligation (Group ). Proliferating ductules invade and replace the hepatic lobule without accompanying
fibrosis beyond what is needed for supporting themselves. Masson's trichrome stain, = 200,

Fig. 3. Rhodanine stained section of the rat liver after the administration of copper for 28 days following commen
bile duct ligation (Group III). The hepatocytes adjacent to proliferating ductules contain numerous copper
granules (arrow). Rhodanine light-green stain, 200

Fig. 4. Victoria blue stained section of the rat liver after the administration of copper for 28 days (Group IV). The
copper binding protein granules are localized in the perivenular hepatocytes. Victoria blue stain, % 200,

Fig. 5. Rhodanine stained section of the rat liver after the administration of copper for 42 days (Group [V). The
copper granules are localized in the perivenular hepatocytes. Rhodanine lightgreen stain, > 200.
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