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Effects of Intravenous Administration of Taurocholate on
Hepatic Catechol-O-Methyltransferase Activity in
Common Bile Duct Ligated Rats
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Possible mechanism of decreased catechol-O-methyltransferase (COMT) activity in cholestatic rat liver was studied.
Hepatic and serum COMT activities were determined from the experimental rats with common bile duct ligation (CBDL).
The Michaelis-Menten constants in this hepatic enzyme were also measured. The activities of cytosolic, mitochondrial
and mircosomal COMT 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 COMT activity increased slightly in the CBDL plus TCA injected group than
in the control group. The above results suggest that TCA represses biosynthesis of the COMT in the liver. The elevated
activity of the serum COMT is believed to be caused by the increment of membrane permeability of hepatocytes upon

TCA mediated liver cell necrosis.
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Catechol-O-methyltransferase (S-adenosyl-L-methionine : cate-
chol-O-methyltransferase, EC 2. 1. 1. 6, COMT)= Al 24 A
ol& AJA| W3k G4 (phase 2 xenobiotic biotransformation
enzyme)2] ¥Fo]™ catechol & catecholamine®l| S-adenosyl
-L-methionine ©. 2 F-E] M[El7]& o]zIWto} catechol B+ cate-
cholamineS- €3} Al7|= &4t} (Kim, 1979; Borchardt,
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984 = AL arylesterase (Han and Kim, 1997), carboxy-
lesterase (Han and Kim, 1998), cholinesterase (Park and Kwak,
1999), alcohol dehydrogenase, catalase (Kim and Shin, 2002) 2
monoamine oxidase (Do and Kwak, 2004) solH L &A%
Fa71de FEEAE IAE Yol F71 taurocholic acid
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1. Al oF

S-(5'-adenosyl)-L-methionine iodide, 3,4-dihydroxybenzoic acid,
DL-dithiothreitol, Triton X-100, catechol-O-methyltransferase
(from porcine liver, C 1897), TCA (from ox bile, sodium salt, T
0750) TUDCA (sodium salt, T 0266) 2 w2 FFH (10 g/
100 ml bovine albumin) ‘5~ SigmaX} (St. Louis, MO, USA)
A =L A3 o [methyl-sH] S-adenosyl-L-methionine->-
New England NuclearA} (Boston, MA, USA)9| A&, 18]
al PPO (2,5-diphenyloxazole), bis-MSB (p-bis-(O-methylstyryl
benzene)), toluene (scintillation grade) ‘5 Packard*} (Downers
Grove, IL, USA)9] A|FE, AFE3ISITE 11 9] AJek A3ty

_E_ J:ETT';L 1:1:}5_ O] L3 O ,\‘I__Q_—‘—}oﬂ

o] =& Sprague-Dawley$9] £FHE AMESIloH 19& 5
R St thE Zo] 9/l o R QT
1) 4= (13)

2) 7t4%(sham operation)

7hre 19 9 2de A S| AAIR T (F 2.

3) S Z& (common bile duct ligation) &

FHY 2F 31 2 2dd 2 AR (F 2.
4) SEI A&} 8 TCAS Fst &

9% 2z 2% Ogawa et al. (1990)3} Park and Kwak

(1999)2] el wel TCA (FF 100 g 45 umoles)E
o el =9k 19 2 2ol 2 SN 7 (F

4 A TUDCAE Fglet &

T8 Z2Z A% Ogawa et al. (1990)7} Park and Kwak
(1999)2] WHie F&ke] TUDCA (1% 100 g9 45 pumoles)
= g oll F43 3 1Y 9 2ol 7k FAYA 7
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7 Agee A e Sgstglon 48 AFe] A4
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Ap3lth. TCA B TUDCAS ] “eigd= W 52912 syringe
pump (model 341A, Sage instruments, USA)E Al&-3}o] 158

3 Fsr.

b | H
sucrose ] 0.2 y-7F3to] The ol 9l S A|AS v
7+ A&tk J&3 ke i e 453 ©
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al
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Ak,
7he] AERIS A% 74 24 24T W7k F 2
e

Al dolr diow whgal Ejtete] 11 3 o 5 g& FI8k]
9ullEFe] 0.25 M sucrose -

homogenizer (chamber clearance 0.005~0.007 inches, Thomas
Co., USA)Z 2~4TE FA3HAA 400 ipme] HET FA~
A 53] = vhste] 10% (wiv)el tx2] ddds v
Atk o] 1 7N BFE F3}o] sucrose density gradient
YA (Kwak and Kwak, 1986) 0.2 A X3, nEZ=g]
of & mlolazd £S5 EesIith 9o AlEEERelA
B 2R 2~4TColl A Algsigion oju) ARg-E e
71% Du Pont Sorvall*} (USA)] RC-5B refrigerated super-
speed centrifuge®} OTD-65B ultracentrifuge S th. o]uj] A&k
rotor= Du Pont Sorvall*}2] SS-34 X T865 rotor$l3L sucrose
linear density gradient -89 9] #|Z+= gradient former (model
570,1SCO, USA)E AH&-3131tt.

COMT B S48 Fh Aol 2AE 22§ no]a
25 9 2 vEZ=got £9 45 miol el 0.5 mle]
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Table 1. Effects of time of biliary retention on hepatic subcellular catechol-O-methyltransferase (COMT) activities in rats

COMT activities
Experimental groups (pmol 3-hydroxy-4-methoxybenzoic acid with 4-hydroxy-3-methoxybenzoic acid min~' mg protein™")
Cytosol Mitochondria Microsome
Normal 2,8621+442 103£19 417160
Sham 1 day 2,8891+478 105+22 424166
Sham 2 days 29071467 11117 429163
CBDL 1 day 23771312 82+12 328+39*
CBDL 2 days 2,2331£296%¢ 77+14%h 327144

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; d,
P<0.05 vs. Sham 1 day; g, P<0.05 vs. Sham 2 days; h, P<0.01 vs. Sham 2 days

toluene-isoamylalcohol (7:3) &3 o2 FE3 & 1 WAls
S A%t a4 4EE 4FESHE Borchardt (1981)9]
Hol| F3llom, a4 FAAE G 127k 1 mge] o
a7 o]

=9
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o7 flste] 22 Azl wiste] 28] SHsto] 1 FHAE
Fk3Ack o] A3olA ARE-3F WAls #1571 Packard Tri-
carb 4530, liquid scintillation spectrometer (Packard Co., Dowenrs
Grove, IL, USA)A T}
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I3 t& o]ACBEE KmEkd VmaxghS 2SI

7. HE g

a4 AR Fo o

i)

AeFS 0.5 M perchloric acid9}
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1. FollM S 20 HETHM AlZHo| Zte] COMT

AolA FEd 22e A7 19 EE 2 (A3 Tabe 101
A} CBDL 1 day @ CBDL 2 days) 4335 o] 7+e] A=
Az mEZEgo}l 4l nlo]a2& #3]0] COMT 8%
= EAH o fodt Aas ety = g 4%
T 29 AHAZ o] 7F AlEA ] COMT S %= A%
THRUE ¢F 22% (P<0.05), 7FrEw (AT Tableol Al Sham

days) b oF 23% (P<0.05)2] #AE YeERlen &
o AF 52 AN o] 7 mEZ=go) 139
o] @& FAEE AT R oF 25% (P<0.05), 7lrE
Hohs oF 31% (P<0.01)2] HAaE Ve 28 5
I AF 51 92 AHA 9] (F wlo] AR 189
o] &4 FHEE 1Y A oAM= AR oF
21% (P<0.05), 7Fr&" (A2} Tableol 4] Sham 1 day)2th=
oF 23% (P<0.05)9] ZAE UERer 29 ATAIZ] o
e AARFRTREE oF 22% (P<0.05), 714 (A3} Tableol]
] Sham 2 days)®.th= oF 24% (P<0.05)2] 742 e
th ey 2ke] o] EAE e T 1Y AHAIRAS w9} 2
A AHAFEE we] Hlal S A WES Hoks we B
o= o3k 2ol §IAT} (Table 1).
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Table 2. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after common bile duct ligation (CBDL)
on hepatic subcellular catechol-O-methyltransferase (COMT) activities in rats

COMT activities
Experimental groups (pmol 3-hydroxy-4-methoxybenzoic acid with 4-hydroxy-3-methoxybenzoic acid min~' mg protein™")
Cytosol Mitochondria Microsome

CBDL 1 day 2,377%£312 82E12 338%39

CBDL | day + TCA 1,865+237 5910 217424

CBDL 1 day + TUDCA 2,412+322 8118 342142

CBDL 2 days 2,233+296 7714 327+44

CBDL 2 days + TCA 1,661£209" 52+8" 202+27°

CBDL 2 days + TUDCA 2,248+314 83=£15 334+37

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 common
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; 1, P<0.001 vs. CBDL 1 day; n, P<0.01 vs. CBDL 2 days; o, P<0.001 vs. CBDL 2 days

Table 3. Rat hepatic catechol-O-methyltransferase (COMT) kinetic parameters from 2 days after common bile duct ligation (CBDL 2
days) determined with 3, 4-dihydroxybenzoic acid as substrate

Cytosol Mitochondria Microsome
. Km Vmax Km Vmax Km Vmax

Experimental groups

(Km; mM, Vmax; pmol 3-hydroxy-4- methoxybenzmc ac1d with 4-hydroxy-3-methoxybenzoic acid

min~' mg protein”")

Sham 2 days 2.82%0.63 49121727 4.8710.94 190£25 3.16+0.98 716198
CBDL 2 days 3.03+0.72 3,766+4538 5.01+1.04 126+20" 3.28+1.18 5451+65°
CBDL 2 days + TCA 3.1240.81 2,726£313™ 5.07x1.12 82413 3.41£1.27 323438
CBDL 2 days + TUDCA 2.98+0.68 3,802+491 4.92+0.98 130+22 3.14+1.04 551£57

Mlchaehs-Menten constants for COMT were determined using 3, 4-dihydroxybenzoic acid, S-(5'-adenosyl)-L-methionine iodide and
[methyl *H] S-adenosyl-L-methionine 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 1, 2 and text. g, P<0.05 vs. Sham 2 day; h, P<0.01 vs. Sham 2 days; i,
P<0.001 vs. Sham 2 days; n, P<0.01 vs. CBDL 2 days; o, P<0.001 vs. CBDL 2 days

o 7+ AEAde] COMT SAEE dF2a 9 2 nEFZs ol W vlo] g 2% F39] COMTE 3, 4-dihydro-
W A7 o (A3 Tableoll 4] CBDL 1 day % CBDL 2 days) xybenzoic acidE 7|22 A&l Kmgk ¥ Vmaxals =
o} 747} oF 22% (P<0.05) E 2F 26% (P<0.01)9] #AE v IS w Kmake 25 ¥50] 1T (Table 3).
ERISlaL 7F mEE =g} £E9] COMT B4 EE tixa FAolA Tt 22E A7) 29 AAAZS o 3 AE
ol ek AFvk A7 R 42 oF 28% (P<0.05) 2 oF A3} v EZegol W wlo]a2E #8]9] COMTS] Vmax
32% (P<0.01)9] 7HAE YERleH 7t nlo]a 2 F8 9 w2 7hEEERt A7 R 247 oF 23% (P<0.05), F 34%
o] E4 FAHEE xRl FHT A A7 o 7} (P<0.01) = ¢k 24% (P<0.05) 4 s eI g3
oF 36% (P<0.001) 2 °F 329% (P<0.001)9] 7+AZS JERARL AollA 5 A2 A A% TCAS FY5kaL 2 (B3
T} (Table 2). Tableol| 4] CBDL 2 days +TCA) 43 AIZS ] 7+ Al|3E N
39 FEH 2748 A7 AT TUDCAS FUAA 1Y I vEZEgol 9 nlo]aRE FE] COMTS] Vmax#te
2 29 (23} TableolA] CBDL 1 day+TUDCA % CBDL 2 Wt A7) T (A3 Tableol Al Sham 2 days)®.th= 2hz)
days+TUDCA) AHAIZS s 3He] 3% AlZEFlA ok 45% (P<0.001), °F 57% (P<0.001) 2 °F 55% (P<0.001),

ko
i)
N
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COMT A EE BF UxTy Ao s 93 xjo] Z9 AFN A7) 7 (A3} Tableol| 4 CBDL 2 days)X th
£ AU} (Table 2). E ZH7F oF 28% (P<0.01), <k 35% (P<0.01) 2 °F 41% (P<

0001)91 WA Jepidch 8y 9 23S A2 A
% TUDCAE FY3taL 2% (A7} Tableoll 4] CBDL 2 day +
TUDCA) A S W= o] 849 Vmaxdhe 123 ¥
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4. FOIN BTE 2B SESA AZiol @Yol comT o | Hoor HUSH UE B G Sd

T  AAolEEo] WEA ARE Jow o) BUL ol

oA APAIA L oK AT k) 2ol A

A% A% N5 AT Ao GHIAE COMTS el = e 4 T ozl Bl5e) ot 7wt <l

0] S5 Ul ol A B ATE AL AT S| Sk 7158 I S 0 2 e
o ¥ 4 stef 1
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o] COMT E4EE 9T 22 T 1Y AN HE "e 3 a1 0]’3‘21 ’\@Zﬂ 44 EHES sk Aelshke 7le
1261£32.7 pmol 3-hydroxy-4-methoxybenzoic acid with 4-hydroxy < 7H Rk opEt S A 7= 7RIt ol2fdk TF
-3-methoxybenzoic acid min~' mg protein”' (0]3} ©$] AeF3h 9] 7155 = 53| AAlolE AA ¥E 759 g FE2l 3
oo FTHE¥ A 5 29 FIHAZE wl= 108+29.40] = 7152 A A4 Al ZA2] 75l (Rhee and
At} (Table 4). Kwak, 2000).
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SHY A AR ol wlE] oRE STHEA e AR SRl AAlel=e] A gkl tig Alme A o
ol fIth 1ejal T AF 4% TUDCAS 54 = s Fow AT ofee] HEEAR 3t 4
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Zt3} i Apo)7) ISl (Table 5) A Aoz A7tH,
Mun (1996)°] ®.arel ojshl o] Fuvks A3 &
ik = o] FFS AR A A, vEZ=o} Bl vlo]amge
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COMT A%+ T3 22 £ 1,2,3,7,14,28 2 42°‘oﬂ
R A U A7E T oy AriRgs 1 AsiEE V) EASHoZ Foldt 71425 Jehdun d9lx, I3

Table 4. Effects of time of biliary retention on serum catechol-O-methyltransferase (COMT) activities in rats

Experimental groups . comT activities RS .
(pmol 3-hydroxy-4-methoxybenzoic acid with 4-hydroxy-3-methoxybenzoic acid min * mg protein ')

Normal Undetectable

Sham 1 day Undetectable

Sham 2 days Undetectable

CBDL 1 day 126+32.7

CBDL 2 days 108+29.4

The data are expressed as mean & SD with 5 rats in each group. Experimental groups are described in Table 1 and text

Table 5. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after common bile duct ligation (CBDL)
on serum catechol-O-methyltransferase (COMT) activities in rats

Experimental groups . C.OMT activities L . 1
(pmol 3-hydroxy-4-methoxybenzoic acid with 4-hydroxy-3-methoxybenzoic acid min * mg protein ')
CBDL 1 day 126£32.7
CBDL 1 day + TCA 154+38.1
CBDL 1 day + TUDCA 127+27.3
CBDL 2 days 108+29.4
CBDL 2 days + TCA 143£35.2
CBDL 2 days + TUDCA 114£28.5

The data are expressed as mean & SD with 5 rats in each group; Experimental groups are described in Table 2 and text
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