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Effect of Intravenous Administration of Taurocholate on
Hepatic Glyoxalase II Activity in Cholestatic Rats

Chun Sik Kwak, Ph.D., Sang Ho Chung, M.D., You Hee Kim, M.D.

Department of Biochemistry,
Keimyung University School of Medicine, Taegu, Korea

Abstract : The possible mechanisms of decreased glyoxalase O (GLO-0)
activity in cholestatic rat liver was studied. Hepatic GLO-0O activity was
determined from the experimental rats with choledocho-caval shunt (CCS) or bile
duct obstruction (BDO). The Michaelis-Menten constant in this hepatic enzyme
was also measured. The activity of hepatic GLO-0O as well as the Vmax value was
found to be decreased significantly in both CCS plus taurocholic acid (TCA)
injection group, and BDO plus TCA injection group than in each control group
such as CCS alone and BDO alone. However, the GLO-0O activity did not change
in both the CCS plus tauroursodeoxycholic acid injection group and the BDO plus
tauroursodeoxycholic acid injection group. On the other hand, the Km value of the
GLO-0O did not vary in any experimental groups. Above results suggest that TCA
repress the biosynthesis of GLO-II in the liver.

Key Words : Bile duct obstruction, Choledocho-caval shunt, Glyoxalase O,
Taurocholic acid, Tauroursodeoxycholic acid
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Table 1. Effects of time and model of biliary retention on hepatic subcellular glyoxalase - activities in

rats

Glyoxalase - tactivities

Experimental (nmol reduced glutathione min" mg protein™)
S1oups Cytosol Mitochondria
Normal 509.6°®123.5 40.3%13.2
Sham 1 day 511.8°2126.4 41.1°214.2
Sham 2 days 510.7°2125.3 40.6%=13.8
CCS 1 day 502.2°2112.3 41.2°213.4
CCS 2 days 496.4°2121.3 41.5%13.2
BDO 1 day 476.5°2141.4 42.2°®14.7
BDO 2 days 430.4°2107.3 43.8%15.2

The data are expressed as mean °& SD with 5 rats in each group; Sham 1 day or Sham 2 days: sacrificed on the
Ist or 2nd day after sham operation; CCS 1 day or CCS 2 days: sacrificed on the 1st or 2nd day after
choledocho-caval shunt; BDO 1 day or BDO 2 days: sacrificed on the 1st or 2nd after common bile duct

ligation.

0000 00000000 00 00000
0 00 OO0 TCAD 0000 10 O 20 OO
000 0 0 000 000 GLO-O0 0000
0000 000000000 00 0 00 00
0000 00 00 00 000000 000 O
00 00000. 0 00000000 OO0
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000 000 GLO-O 0000 000D 0O
0000000 OO0 000 00 O 44%
(P<0.01) 0 O 47%(P<0.01)0 000 000
000(Table 2) 00000 OO0 TCAD OO
000 10 0 20 00000 00 000 00
0 GLO-O0 0000 0000 000000 O
0 000 OO0 O 52%(P<0.01) O O 56%
(P<0.01)0 00O OO0OO0O(Table3). OO
00 000000000 00 00 TCAO OO
00 10 0 20 00000 0O 0 000000
000 GLO-O0 0000 0000 000000
000 OO0 00 OO0 00 OO0 000000
0000 0000 00O (Table2). 00O O
000 000000 00 OO0 TCAD 0000
10 0 20 00000 O 0 000000 00

0 GLO-O 0000 0000 000000 O
000 00 000000 000 000 000
00. 0 00000 00 TCAD 00000 1
0020 0000000000000 C000
GLO-0 0000 000D 000000 OO0
0 00 00 O 45%(P<0.05) 0 O 53%(P<0.05)
0 000 D00O0O(Table 3). 000 000
00000 00 000000 00 OO0
TUDCAD 0000 10 0 20 00000 O
0 000 000 000000 000 GLO-O
0000 00 0000 000000 000 O
00 00O (Table 2 & 3).

3.00000000 OO OoOooo O 20
OoO0 ObO0O00 O GLO-OO0 KmO
0 VmaxOQd OO0

000 20 0000 OO 00000 OO0
GLO-00 000 S-lactoylglutathionedl O
00 KmO O VmaxO0O 00000 O KmO
0 00 000 0O00(Table 4 & 5).
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Table 2. Effects of taurocholic acid (TCA) and tauroursodeoxycholic acid (TUDCA) infusions after
choledocho-caval shunt (CCS) on hepatic subcellular glyoxalase - tactivities in rats

Glyoxalase - tactivities

Experimental (nmol reduced glutathione min"' mg protein™)
groups . .
Cytosol Mitochondria
CCS 1 day 502.2°2112.3 41.2°213.4
CCS 1 day+TCA 280.7°2 76.2" 30.3°= 8.8
CCS 1 day+TUDCA 498.3°2114.7 40.6°12.6
CCS 2 days 496.4°2121.3 41.5%13.2
CCS 2 days+TCA 262.8°x 71.4 28.3% 9.4
CCS 2 days+TUDCA 476.2°2108.4 39.4°211.3

The data are expressed as mean °@ SD with 5 rats in each group; CCS 1 day and CCS 2 days, sacrificed st or
2nd day after CCS operation; One of the following bile acids, TCA and TUDCA (45 -iol/100 g body weight)
was intravenously administered through the superior vena cava. k, P<0.01 vs. CCS 1 day; n, P<0.01 vs. CCS 2

days.

Table 3. Effects of taurocholic acid (TCA) and tauroursodeoxycholic acid (TUDCA) infusions after
common bile duct obstruction (BDO) on hepatic subcellular glyoxalase - tactivities in rats

Glyoxalase - tactivities

Experimental (nmol reduced glutathione min" mg protein™)

ETOUpS Cytosol Mitochondria
BDO 1 day 476.5°2141.4 42.2°214.7
BDO 1 day+TCA 230.2°2 68.7¢ 23.4°x 8.2
BDO 1 day+TUDCA 471.2°2136.2 42.5°14.2
BDO 2 days 430.4°2107.3 43.8°215.2
BDO 2 days+TCA 190.6° 65.8' 20.5°= 8.7
BDO 2 days+TUDCA 426.3°2102.5 41.7°214.3

The data are expressed as mean °& SD with 5 rats in each group; BDO 1day and BDO 2 days, sacrificed st or

2nd day after BDO; One of the following bile acids, TCA and TUDCA (45 -mol/100 g body weight) was
intravenously administered through the superior vena cava. p, P<0.05 vs. BDO 1 day; q, P<0.01 vs. BDO 1

day; s, P<0.05 vs. BDO 2 days; t, P<0.01 vs. BDO 2 days.

00000 20 00000 O 0000000 000 OOO0O0ODO (Table 4).

GLO-O0O VmaxUO 0000 OOOO OO o000 0bobooooobOo oo oo TCA
0000 O 44%(P<0.001), OO0 DOOO 0 0000 20 o0ooO0 0 0 0ooooo
00000 OO 0000 O 42% (P<0.01)O 000 6Lo-00 vmaxUO OO0OO ODOOO
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Table 4. Kinetic parameters of glyoxalase |1 from rat liver 2 days after choledocho-caval shunt (CCS 2 days)

determined with S-lactoylglutathione as substrate

Cytosol Mitochondria
Experimental
groups Km (mM) Vmax Km (mM) Vmax
(nmol reduced glutathione (nmol reduced glutathione
min"' mg protein™) min' mg protein™)

Sham 2 days 33.1°22.8  1,047.5°2171.6 38.2°22.6 74.2°29.7
CCS 2 days 32.7°2.5 1,016.9°2175.5 38.0%3.0 76.0°¢8.9
CCS 2 daystTCA 32.5%2.7 589.5%102.3"" 37.7°€2.9 51.7%6.6""
CCS 2 daystTUDCA  32.3°3.3 991.8°2156.6 37.3°23.3 72.2°27.9

Michaelis-Menten constants for glyoxalase |l were determined using S-lactoylglutathione at 37°... for
cytosolic and mitochondrial fractions of experimental rat livers at two days after CCS. The data are expressed

as mean %z SD with 5 rats in each group. Experimental groups are described in Table 1, 2 and text. h, P<0.01
vs. Sham 2 days; i, P<0.001 vs. Sham 2 days; n, P<0.01 vs. CCS 2 days.

Table 5. Kinetic parameters of glyoxalase Il from rat liver 2 days after bile duct obstruction (BDO 2
days) determined with S-lactoylglutathione as substrate

Cytosol Mitochondria
Experimental
groups Km (mM) Vmax Km (mM) Vmax
(nmol reduced glutathione (nmol reduced glutathione
min' mg protein™) min"' mg protein™)

Sham 2 days 33.1°%22.8  1,047.5°2171.6 38.2°22.6 74.2°% 9.7
BDO 2 days 32.9°x2.7 867.5°2145.5 37.7°23.1 78.1°210.1
BDO 2 days+TCA 32.4°¢2.4 428.9°2 94.6% 37.4°%2.8 37.5°%2 6.3
BDO 2 days+TUDCA  31.6°22.9 848.8°2148.6 37.1°23.2 76.4° 9.5

Michaelis-Menten constants for glyoxalase Il were determined using S-lactoylglutathione at 37°... for
cytosolic and mitochondrial fractions of experimental rat livers at two days after BDO. The data are expressed

as mean °& SD with 5 rats in each group. Experimental groups are described in Table 1, 3 and text. i, P<0.001

vs. Sham 2 days; u, P<0.001 vs. BDO 2 days.

00 0000 O 30%(P<0.01), 0000 OO
0000000 OO0 o000 O 32%(P<0.01)
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00 00 TUDCAD U000 20 ObOOOO
0000000000000 000 GLO-O
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OO0 0 OO0 ObO0O(Table 4). 0OO0O O
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49%(P<0.001), D0DO0 0O0O0O0OO 00 O
000 00 O 51%(P<0.001) O O
52%(P<0.001) 000 O00000. 000 O
00000 OO0 00 TUDCAD 0000 20
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