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Effects of Intravenous Administration of Taurocholate on Hepatic
Monoamine Oxidase A and B Activities in Cholestatic Rats

Jun-Young Do and Chun-Sik Kwak'!
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The possible mechanisms of decreased monoamine oxidase (MAO) A and B activities in cholestatic rat liver were
studied. Hepatic and serum MAO activities were determined from the experimental rats with common bile duct ligation
(CBDL). The Michaelis-Menten constants in these hepatic enzymes were also measured. The activities of mitochondrial
MAO A and B, and mircosomal MAO B as well as their Vmax values were found to be decreased significantly in
CBDL plus taurocholic acid (TCA) injected group than in the control group, such as CBDL alone groups. However,
their Km values in the experimental groups did not vary. Serum MAO activity increased significantly in the CBDL plus
TCA injected group than in the control group. The above results suggest that TCA represses biosynthesis of the MAO in
the liver. The elevated activity of the serum MAO is believed to be caused by the increment of membrane permeability

of hepatocytes upon TCA mediated liver cell necrosis.
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Z A #¥32 (phase 1 xenobiotic biotransformation) &A-2] &
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2} MAO A%} MAO BE. 73} Ut} (Greenawalt et al., 1970;
Corte et al., 1980; Tipton, 1980).
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Benzylamine - HCI, 5-hydroxytryptamine - HCI (serotonin), phe-
nol, monoamine oxidase (from bovine plasma, M4636), TCA (from
ox bile, sodium salt, T0750), tauroursodeoxycholic acid (sodium
salt, T0266, TUDCA) 2 Tild #F N (10 ¢/100 ml bovine
albumin) SigmaAt A|F-E AHESISITE 1 9 Ak A
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3) EE2 A& (common bile duct ligation) &

99 23 F 19 2290 7z AN F (E 2D
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Table 1. Effects of time of biliary retention on hepatic subcellular monoamine oxidase (MAO) A and B activities in rats

MAO A MAOB
Experimental groups (pmol ammonia min™ mg protein™)
Mitochondria Microsome Mitochondria Microsome
Normal 1,278+249 556+138 1,621£296 6371149
Sham 1 day 1,283+264 5431144 1,6331:308 6461154
Sham 2 days 1,292+255 5471149 1,625+313 6411158
CBDL 1 day 1,0961+234 516+147 1,256+272 621+153
CBDL 2 days 1,0531+246 508+152 1,168+£247%¢ 612162

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; CBDL 1 day or CBDL 2 days, sacrificed on the 1st or 2nd day after common bile duct ligation. a, P<0.05 vs. Normal;

g, P<0.05 vs. Sham 2 days
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2ol MAO A ¥ B BAEE EF Ty AT
o2 {8 xol= HUAT (Table 2).



Table 2. Effects of taurocholic acid (TCA) and tauroursodeoxycholic acid (TUDCA) infusions after common bile duct ligation (CBDL)
on hepatic subcellular monoamine oxidase (MAQO) A and B activities in rats

MAO A MAOB

Experimental groups (pmol ammonia min™' mg protein™)

Mitochondria Microsome Mitochondria Microsome
CBDL 1 day 1,0961234 516147 1,256+272 621153
CBDL 1 day + TCA 7724182 418+109 8061197 413£116
CBDL 1 day + TUDCA 1,114£225 502+156 1,283+262 617164
CBDL 2 days 1,0531246 508+152 1,168+247 612+162
CBDL 2 days + TCA 711£174™ 404x114 716L£168" 387+t 97"
CBDL 2 days + 1,0924231 5171142 1,1514£255 5971167

The data are expressed as mean £ SD with 5 rats in each group; CBDL 1 day or CBDL 2 days, sacrificed 1st or 2nd day after com-
mon bile duct ligation; One of the following bile acids, TCA or TUDCA (45 umol/100 g body weight) was intravenously administered
through the superior vena cava. j, P<0.05 vs. CBDL 1 day; m, P<0.05 vs. CBDL 2 day; n, P<0.01 vs. CBDL 2 days

Table 3. Rat hepatic monoamine oxidase (MAO) A and B kinetic parameters from 2 days after common bile duct ligation (CBDL 2 days)
determined with 5-hydroxytryptamine for MAO A and benzylamine for MAO B

MAOA MAOB
. Mitochondria Microsome Mitochondria Microsome
Experimental groups
Km Vmax Km Vmax Km Vmax Km Vmax
(Km, mM; Vmax, pmol ammonia min™! mg protein'l)
Sham 2 days 6.38+1.25 2,648+510 9.08*1.87 1,148+298 5871089 3412+626 8.58%+1.63 1,314+320
CBDL 2 days 6.68+139 2,092+474 938%1.77 1,0081£296 6.11%£1.06 2,314+4728 8.82+1.49 1,217x311

CBDL 2 days + TCA 6.52+1.35 1,405+£326™™ 9311185 789+214 6.031098 1,415+318" 872+1.58 7574257™"
CBDL 2days + TUDCA 6.35+1.31 2,180+451  9.18%1.92 1,017£272 5901093 2,295£498 8.64t1.61 1,1921+318

Michaelis-Menten constants were determined using S-hydroxytryptamine as a substrate for MAO A and benzylamine for MAO B from
experimental rat livers at two days after CBDL. The data are expressed as mean * SD with 5 rats in each group. Experimental groups
are described in Table [, 2 and text. g, P<0.05 vs. Sham 2 days; h, P<0.01 vs. Sham 2 days; i, P<0.001 vs. Sham 2 days; m, P<0.05 vs.
CBDL 2 day; n, P<0.01 vs. CBDL 2 days

Table 4. Effects of taurocholic acid (TCA) and tauroursodeoxyc- % TUDCAE F43t2 2¢ A% (27 Tableoll*] CBDL 2
holic acid (TUDCA) infusions after common bile duct ligation TUD AL m= o] AL o oozl W
(CBDL) on serum monoamine oxidase (MAOQ) activity in rats days + CAMIZE WE o] Hie) Vmaxgte frefd ®

£2 e 23k} (Table 3).

Experimental groups MAO (AAX100 hr! mi) HoA FEd 23S A7 29 FIARE W 3 oE
CBDL 1 day Undetectable Fc oo} 23] o slninr A7 3
CBDL 1 day + TCA 7.60%£2.62 o ;]3}2% (Pjozi?fl Ei Zmﬁimﬂgi 1] %ﬂoﬂil
CBDL | day + TUDCA Undetectable Hom= :

CBDL 2 days Undetectable FEH 2%e AN AR TCAE T3 29 MRS
CBDL 2 days + TCA 16224543 o 7k} vjEZ=gole} nlo]g 24 F89] MAO B9 Vmax
CBDL 2 days + TUDCA Undetectable 2 7wt A7 FROE 47 9F 59% (P<0.001) 2ok
The data are expressed as mean * SD with 5 rats in each group; 2% (P<0.01), ST ZFT A TRuE=E 242 oF 39%
Experimental groups are described in Table 2 and text (P<001) 2 °F 38% (P<005)°] 722 Uehiglth e
%D@r 2Z2& A7 HF TUDCAS FUsta 29 23
a2 e BAEA 08 5293 2joli= ATt (Table 3). < die olE A49 Vmax@e #23 HES YehA
HolAl 28 22E& A7) AF TCAE FY3h 2d F m}u} (Table 3).
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