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Abstract : Possible mechanisms of increase of 5 -nucleotidase (5 -NT) activity in
cholestatic rat liver and serum were studied. The hepatic subcellular and serum 5 -NT
activities in experimental rats with choledocho-caval shunt (CCS) or bile duct obstruction
(BDO) were determined. The Michaelis-Menten constants of these hepatic enzymes were
measured. The activities of serum and hepatic cytosolic and microsomal 5 -NT as well as
Vmax values of 5 -NT were found to be significantly increased in both CCS plus taurocholic
acid (TCA) injected group and BDO plus TCA injected group, compared with the CCS and
BDO groups, respectively. However, Km values of the above hepatic 5 -NT did not change in
any experimental group. The above results suggest that TCA stimulates biosynthesis of 5 -
NT in the liver and the elevated 5 -NT activity in the serum is most likely due to an increase
in membrane permeability of hepatocytes upon TCA mediated liver cell necrosis.
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refrigerated superspeed centrifuge® OTD-65B
ultracentrifuge (Du Pont Sorvall, ¥]=) T}, oW
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fog 2718 YeEpgith & CCS % 29 A3AIR
ToA AZd 8 5-NT 2Hss A4F B}
o 71% (P€0.01), 7&rt < 74% (P{0.01)
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Table 1. Effects of time and modet of biliary retention on hepatic subcellular 5°-nucleotidase (5’-NT) activities in rats

5°-NT activities

Experimental (nmol Pi min™ mg protein™)
groups

Cytosol Mitochondria Microsome
Normal 3.68 £0.35 10.69 £ 1.95 53.46 + 3.84
Sham 1 day 3.63 £ 042 10.62 £ 1.84 52.83 £+ 4.87
Sham 2 days 3.60 £ 0.38 10.57 £2.12 5327 £ 4.08
CCS 1 day 3.83 £0.77 11.98 = 2.13 57.71 £ 5.37
CCS 2 days 6.28 + 1.50°" 1247 £ 2.35 64.73 + 6,42
BDO 1 day 3.96 £ 0.53 11.78 £2.43 59.15 + 5.60
BDO 2 days 6.92 + 1.17%" 11.53 +1.92 68.42 + 6.62%

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

b, P<0.01 vs. Normal; ¢, P<0.001 vs. Normal; h, P<0.01 vs. Sham 2 days; i, P<0.001 vs. Sham 2 days; j, P<0.05
vs. CCS 1 day; p, P<0.05 vs. BOD 1 day; r, P<0.001 vs. BOD 1 day.
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Table 2. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after choledocho -
caval shunt (CCS) on hepatic subcellular 5’-nuclectidase (5’-NT) activities in rats

5°-NT activities

Experimental (nmol Pi min" mg protein™)

gt Cytosol Mitochondria Microsome
CCS 1 day 3.83 £0.77 11.98 £2.13 5771 £ 537
CCS 1 day + TCA 579 £ 1.26¢ 14.07 £ 2.81 83.30 + 12.21*
CCS 1 day + TUDCA 3.67 £0.86 10.23 £ 1.67 56.94 £ 587
CCS 2 days 6.28 £ 1.50 1247 +2.35 64.73 £ 6.42
CCS 2 days + TCA 1098 + 3.06" 13.62 £ 2.95 10526 £ 12.87°
CCS 2 days + TUDCA 554 £ 097 9.81 = 1.54 69.32 £ 6.28

The data are expressed as mean = SD with 35 rats in each group; CCS 1 day and CCS 2 days, sacrificed 1 or 2
days after CCS; One of the following bile acids, TCA and TUDCA (45 gmol/100 g body weight) was
intravenously administered through the superior vena cava. j, P<0.05 vs. CCS 1 day; k, P<0.01 vs. CCS 1 day; m

P<0.05 vs. CCS 2 days; o0, P<0.001 vs. CCS 2 days.
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Table 3. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after bile duct
obstruction (BDO) on hepatic subcellular 5’-nucleotidase (5*-NT) activities in rats

5°-NT activities

Experimental (nmol Pi min™ mg protein™)

SOt Cytosol Mitochondria Microsome
BDO 1 day 3.96 £ 0.53 11.78 + 2.43 59.15 £ 5.60
BDO 1 day + TCA 5.67 £ 0.96 13.06 + 2.77 9424 £ 1147
BDO 1 day + TUDCA 3.89 £ 0.56 12.14 + 1.84 56.67 £ 5.29
BDO 2 days 692 £ 1.17 11.53 £ 1.92 68.42 + 6.62
BDO 2 days + TCA 11.62 + 2.93° 12.08 + 2.35 106.15 £ 13.18*
BDO 2 days + TUDCA 6.74 + 0.95 11.05 + 1.62 6422 + 5.14

The data are expressed as mean + SD with 5 rats in each group; BDO 1 day and BDO 2 days, sacrificed 1 or 2
days after common bile duct ligation; One of the following bile acids, TCA and TUDCA (45 #mol/100 g body
weight) was intravenously administered through the superior vena cava. g, P<0.01 vs. BDO 1 day; r, P<0.001 vs.
BDO 1 day; s, P<0.05 vs. BDO 2 days; u, P<0.001 vs. BDO 2 days.

o)A CCS =& BDOE AF< vl €3¢ 5-NT =T BT vt 9 650% (P€0.001), 7}

Fi{ o?.“_, at)
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== @A ke £ CCS & 1Y A FeTRTE oF 631% (P{0.001)9 2712 »}EMJ
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434% (P{0.001), 7trETETGE <F 411% dNTE FALoly teed B9 F 750%
(P(0.001)] 2718 Yehflem, CCS ¥ 2% 73 (P€0.001)2] Z71& Jehl it (Table 4).
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Table 4. Effocts of time and model of biliary retention on serum 5’-nucleotidase (5°-NT) activity in rats

Experimental groups 5°-NT activities (nmol Pi min’ mL")
Normal 0.38 = 0.15

Sham 1 day 039 £ 0.18

Sham 2 days 038 £ 0.19

CCS 1 day 2.03 £ 0.24%

CCS 2 days 1.95 + 0.16"

BDO 1 day 2.85 £ 0.62°%

BDO 2 days 3.23 £ 0.69

The data are expressed as mean + SD with 5 rats in each group. Experimental groups are described in Table 1 and text.
¢, P<0.001 vs. Normal; f, P<0.001 vs. Sham 1 day; i, P<0.001 vs. Sham 2 days; j, P<0.05 vs. CCS 1 day; n, P<0.01 vs.
CCS 2 days.
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Table 5. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after choledocho-
caval shunt (CCS) on serum 5’-nucleotidase (5°-NT) activity in rats

Experimental groups

5°-NT activities (nmol Pi min* mL")

CCS 1 day

CCS 1 day +TCA
CCS 1 day + TUDCA
CCS 2 days

CCS 2 days + TCA
CCS 2 days + TUDCA

203 £ 024
2.85 £ 045
1.84 + 0.10
1.95 + 0.16
329 £ 018°
1.89 + 0.11

The data are expressed as mean + SD with 5 rats in each group; Experimental groups are described in Table 2
and text. k, P<(.01 vs. CCS 1 day; o, P<0.001 vs. CCS 2 days.

Table 6. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after bile duct
obstruction (BDO) on serum 5’-nucleotidase (5’-NT) activity in rats

Experimental groups

5°-NT activities (nmol Pi min’ mL")

BDO 1 day

BDO 1 day + TCA
BDO [ day + TUDCA
BDO 2 days

BDO 2 days + TCA
BDO 2 days + TUDCA

285+ 0.62
4.75 % 0.68¢
2776 + 0.24
3.23 + 0.69
5.11 + 1.03
2.98 +0.32

The data are expressed as mean = SD with 5 rats in each group; Experimental groups are described in Table 3
and text. q, P<0.01 vs. BDO 1 day; t, P<0.01 vs. BDO 2 days.
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5. CCS K= BDO & 2¢ Zutst AT 2t 4 vpo]Az2E £E9 5-NTY VmaxA| & 7HeEw
5-NT2| km&| & Vmaxx|2| HE Hrhe= 247 9 77% (P{0.01) 2 < 21% (PX0.01)

o 2718 dERaT. Al CCSE A7 A%
$% F 29 BN RE AGTAA 9 5NT  TCAZ F0%ha 29 AL o 2 A% 2

A KmA] ¥ Vmax olAR& B39 5-NT 9 VmaxX|& 7FéT B}

Azl glslth = 47 9F 214% (P<0.001) ¥ <¢F 102%

(Table 7&8). (P<0.001), CCSY A7l &+ Rupe= Zhd oF 77%
(P€0.05

AdA CCSE A7 F 29 AHRL Wl 1 AXA

Table 7. Kinetic parameters of rat hepatic 5’-nucleotidase from 2 days after choledocho-caval shunt (CCS 2 days)
determined with adenosine monophosphate as substrate

) Bk 67% (P€0.001)9] 7+ JErdisd

Experimental Cytosol Microsome
groups Km Vmax Km Vmax

(mM)  (amol Pi min” mg protein™) (mM) (nmo! Pi min” mg protein”)
Sham 2 days 452 £ 050 4.61 £ 047 2.86 + 047 66.18 £ 4.91
CCS 2 days 4,64 £ 0.54 8.18 + 1.97 2.81 £ 041 80.22 + 7.93"
CCS 2 days+ TCA 446 + 0.61 1449 + 3.98= 2.68 £0.53 133.68 &+ 15.49+
CCS 2 days + TUDCA  4.58 £ 0.58 7.52 +£ 1.31° 2,88 £0.44 88.72 = 8.05

Michaelis-Menten constants for 5’-nucleotidase were determined using adenosine monophosphate as substrate at
37 °C for cytosolic and microsomal fractions of experimental rat livers at two days after CCS.
The data are expressed as mean & 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; 1, P<0.001 vs. Sham 2 days; m, P<0.05 vs. CCS 2 days; o, P<0.001 vs. CCS 2

days.

Table 8. Kinetic parameters of rat hepatic 5’-nucleotidase from 2 days after bile duct obstruction (BDO 2 days)

determined with adenosine monophosphate as substrate

Experimental Cytosol Microsome
groups Km Vmax Km Vmax

(mM)  (nmol Pi min" mg protein™) (mM) (nmol Pi min’ mg protein”)
Sham 2 days 4.52 £ 0.50 461 £ 0.47 2.86 £+ 047 66.18 = 4.91
BDO 2 days 4.58 £0.57 8.76 & 1.44 2.78 £ 043 84.83 & 7.94
BDO 2 days + TCA 441 £ 0.64 14.87 £ 3.61% 2.66 £ 0.57 132.60 + 15.82*
BDO 2 days + TUDCA  4.55 £ 0.53 852 + 118 2.84 £ 041 78.63 £ 5.86"

Michaelis-Menten constants for 5’-nucleotidase were determined using adenosine monophosphate as substrate at
37 °C for cytosolic and microsomal 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. h, P<0.01 vs. Sham 2 days; i, P<0.001 vs. Sham 2 days; t, P<0.01 vs. BDO 2 days; u, P<0.001 vs. BDO 2

days.
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