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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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"Department of Biochemistry, Keimyung University, School of Medicine, Daegu 700-712, Korea

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.

Key Words: Catechol-O-methyltransferase, Common bile duct ligation, Taurocholic acid

ME

Catechol-O-methyltransferase (S-adenosyl-L-methionine : cate-
chol-O-methyltransferase, EC 2. 1. 1. 6, COMT)x= Al 24+ A A
o]& Ay WHE T (phase 2 xenobiotic biotransformation
enzyme)®] UFo|™ catechol Z catecholamineoll S-adenosyl
-L-methionine & 2 58] W& 7]-8- oMo} catechol B3 cate-
cholamine & &3} Al7]&= FA 0|t} (Kim, 1979; Borchardt,
1980). COMTE ZHA| 2] AE A, nEZ=zalo} 1 A4
ol ZA =] 9t} (Borchardt, 1980; Raxworthy et al., 1982;
Mun, 1996).
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1. A <k
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 ©rd FFl (10 g/
100 ml bovine albumin) 5 SigmaA}l (St. Louis, MO, USA)
™ [methyl-*H] S-adenosyl-L-methionine-&
New England NuclearA} (Boston, MA, USA)<] A , 1g
PPO (2,5-diphenyloxazole), bis-MSB (p-bis-(O-methylstyryl N
PackardA} (Downers :
k2 Al o] NERES ZA] 2~4CE Y
A doix Ao s THs 15 °%F 5 g& FHdlo
9ulEFS] 025 M sucrosedS ¥-& THS Teflon pestle glass
homogenizer (chamber clearance 0.005~0.007 inches, Thomas
Co., USA)ZE 2~4T A& 400 ipme) SRR A2
B upste] 10% (wv)dl had dEAGE TE
H5E #3} sucrose density gradient
2, s Ese
FIsi, s1a) e gold
1o ALgE Q4

AFE AHE-3)
benzene)), toluene (scintillation grade) 52
Grove, IL, USA)®] AEF-E, ARS3IRITE 1 €] AJoke A3ty
= BEF EE 49E5S AMgsigit
2. 38 ¥ AK
FE-2 Ogawa et al. (1990)3} Park and Kwak (1999)8} =
of £3to] 45 o)} L AR AIGE AT 280~320 g HA| 53] 45
o] ¥+ Sprague-Dawley% 2 £FE AFEsl9loH 1% 5 Ak o] 7 AN BRFE
v 2 ste] thgat o] 9/l o® Rl AAEZH (Kwak and Kwak, 1986) 2% A 3E
1) &z (13 o} & vlo]aE& BES B
2) & (sham operation) RE FZL 2~4TA Algelgen o
e 19 2 24l 27 FRAAT 7 (F 2T 7] Du Pont SorvallA} (USA)2] RC-5B refrigerated super-
3) EE ZE (common bile duct ligation) T speed centrifuge$} OTD-65B ultracentrifuge 3 Th. oo Al-&-gt
9 dd 5 1Y 929 4 AN F E 2. rotor= Du Pont SorvallA}¢] $$-34 2 T865 rotor$l i sucrose
4) SE AEI U TCAE st & linear density gradient 8<% 2] F|ZE+ gradient former (model
99 AZ A% Ogawa et al. (1990)% Park and Kwak 570, 1SCO, USA)S AF&3tIch
(1999)] e tf}i} CA (A% 100 g% 45 pmoles)S *_‘ 4 24 AE TH
A= o] Y 5 1d 2 240 4 YA F (&
2. COMT ZAE A4 g2 A8 ZAE 9t vlola
5) SE# ZE &M TUDCAE Fst &2 24 53 g ngZsglol B3 4.5 miol disiA 0.5 ml]
F9# 23 AT Ogawa et al. (1990)7 Park and Kwak sucrose-Triton X-100 (Triton X-100 10 ml$} sucrose 8.56 g-&
(1999)9] el £33l TUDCA (HF 100 g 45 pmoles) Z 7o) o] 100 mE TECH AL Yo 4TCAA 307
B Ao gl e 19 9 2o 22 AN & ZF WAFE 3 o] B& o] a4 BAE FHE ABE AMES)
F 2). som Hxd B o}F# A glo] 4 adlz A3}
7 AETe P B Eeiglon 43 S 9A4T Rk
2002 ARtk AR ASRAAETA S AFE 5 54 BHT AN
HAASE AIRE YEE sl 98 23 F& 2 7 '
ST 84 299 dF WS 1Y AE &% 244A 37 219 MER, vnEZ=gol 9 npo)ags HEIo
5A1 Atolell SN & JLEF & A7RS 2AG o COMT BAE SHL g4 AMES g4 3, 4-dihydroxyben-
RAIZE F2A71 3 o] niEslol|A] AAIEIt 9 4 zoic acid®} [methyl-’H] S-adenosyl-L-methionine®] 74 S
e 7 259 oF | cm o}Ee] Y9 EdEws 7 (5'-adenosyl)-L-methionine iodideE 712 Z A}-&3tod 37T
Z} oS AR & 11 FX B8 Ausiglon 11 HEA Ay 3083 WhSAI7]E Fotel AAE wWAME 3-hydroxy-
o] HANEE 13} JrEe g AlEeTt A 4-methoxybenzoic acid®} 4-hydroxy-3-methoxybenzoic acidZ
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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 2,8621442 10319 417160
Sham 1 day 2,8891+478 105£22 424166
Sham 2 days 2,9071467 111£17 429%63
CBDL 1 day 23771312 82+12 328+39%¢
CBDL 2 days 2233429658 77143 327144

The data are expressed as mean * SD with 5 rats in each group; Sham 1 day or Sham 2 days, sacrificed on the st or 2nd day after sham
operation; CBDL 1 day or CBDL 2 days, sacrificed on the Ist 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) EF RO 2 FE3 F
FAsto] Zhe] HEE A& Borchardt (1981)9]
of E3kglen, a4 AHE B 1840 1 mgel &
Zo] Wkg3lo] AAE 3-hydroxy-4-methoxybenzoic acid 2}
4-hydroxy-3-methoxybenzoic acid®] &3-S pmolE YERHR]
t} o] A Qs a4 BT SHWN] HHES &
ol7] fate] L Agel| tidte] 23] FAs] 1 HEAE
koot o] APe)A AME-a WARS A7) Packard Tri-
carb 4530, liquid scintillation spectrometer (Packard Co., Dowenrs
Grove, IL, USA)3A T},
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[methyl-*H] S-adenosyl-L-methionine®] +-3¥ S-(5-adenosyl)
-L-methionine iodide A& A3l COMTY] FAHEE =
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Bl 1/[S]3h& Atske] o5 9<% (double reciprocal plot)S
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A AR Fo vhild A2 05 M perchloric acid9h
methanol-ether =3+ (3:1)0.2 Wil AL AAEE Green-
berg and Rothstein (1957)H O 2 T4 A& &2 dlaS 3
AZE T2 biuretd (Gornall et al., 1949)© & A #&}gich.
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=] &
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1. FoAM SEE 2 BHEFA AlZto] ko] COMT
deo Oixl= I

Ad A g 22 AlA 19 = 28 (23 Tabe 19
4} CBDL 1 day % CBDL 2 days) oA RS
Aoz nEZCelol Y nlo|2 24 F£E 9 COMT 24 %

EAEgHoR fost A VElRITh & S 2%
F 2o AL ] 2+ AxFAe] coMT BT A
THUEE oF 22% (P<0.05), 7Frew (23 Tableol 4] Sham
2 days) Hube= oF 23% (P<0.05)9] AAE VERler &
98 AF T 2d AR 9 T nEE=ge) 3
4 BAEE AATHRTE oF 25% (P<0.05), 7T
BoE ok 31% (P<0.01)9] #4AZ YRt a8la 9
I AFZ T g 22 AR el b upe|A RS 789
o] Ba W= 1Y AU FelME AAwErhs o
21% (P<0.05), 7FrET (23 Tablel”] Sham 1 day)® th=
oF 23% (P<0.05)% s VERSIeH 29 ATAIE well
AE AR TE oF 22% (P<0.05), 7HrEd (23 Tableol
A] Sham 2 days)HUtHeE oF 24% (P<0.05)2) 7S e
o} gei k] o] EAE e F 1Y AHAFE w2
A AAANAE o] v S dx HES ks we 24
o g Fo)ak Aol glTh (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 2,3771£312 82+12 338+39

CBDL 1 day + TCA 1,865+237 5910 217124

CBDL 1 day + TUDCA 2,412%322 81+18 342142

CBDL 2 days 2,233+296 77+14 327144

CBDL 2 days + TCA 1,6611209" 5218" 202+27°

CBDL 2 days + TUDCA 2,248+314 83%15 33437

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; o0, 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

Experimental groups Km Vmax Km Vmax Km Vmax

(Km; mM, Vmax; pmol 3- hydroxy-4-methoxyben201c a01d with 4-hydroxy-3-methoxybenzoic acid

min~" mg protein”")

Sham 2 days 2.82+0.63 49121727 4.8710.94 19025 3.16+0.98 716198
CBDL 2 days 3.03+0.72 3,76614538 5.01:1.04 126420 3.28+1.18 545165%
CBDL 2 days + TCA 3124081 2,726%313" 5074112 8213 341£127 323138%
CBDL 2 days + TUDCA 2.98+0.68 3,802+491 4.9210.98 130£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 expenmental 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

£ v 7k AlEEde] coMT BXEE tHZ?LO] o3 4 uEZc=go}l U nlo]m24 B39l COMTE 3, 4-dihydro-
Zuk A7 7+ (A7 Tableol A CBDL 1 day 2 CBDL 2 days)  xybenzoic acid® 7122 Ab23le] Km3t 2 Vmax@e &
Hoh Z242F oF 22% (P<0.05) E 2F 26% (P<0.01)9] AAE Y AL u KmFtE EF WF°] i1t} (Table 3).

FolA Fed 22 712 24 AHAZE o 2 AE
ANz} viEFE=L ol Bl wlold 2 £8°] COMTS| Vmax

Elgla 7t v EE=Le}l B3 COMT EHAEE Y27
Z9k A)Z1 e 24 <F 28% (P<0.05) 2 oF

o] &}y
g

32% (P<0.01)9] FAE Ve eH 2t mlola2E FE 9
o] B4 LT tERT FBF A2 A7) v#ro k7t
ok 36% (P<0.001) 2 2F 32% (P<0.001)2] ZAE Jeligl
T} (Table 2).

8 S 2FS Al A% TUDCAE FYAA 19
2 29 (23 Tableol A CBDL 1 day + TUDCA % CBDL 2
days + TUDCA) ZAZAIH S e 7he] 33 AL EE A
COMT $AEE 5% 2Ty SAgH o2 §938 xlo)
= $131T} (Table 2).

3. BT ZE % 2 HIS AHT0IM 2 COMTS)
Kmat 2 Vmax@tel s
29 AN BE ARTolN T AEA A}

e FlEEnr A7 TRk 242 oF 23% (P<0.05), 2F 34%
P<0.01) 2 oF 24% (P<0.05)9] ZAE VeI agx
AolA FEF 2E& A 2T TCAE FYU3har 2¢ (BT
Tableo| 4] CBDL 2 days+TCA) ZAFHAAE o 7+ AEE N
I} v EZ=gol B wlo]3 2% £39] COMTY Vmax#h
7Veevh A7) T+ (23 Tableol Al Sham 2 days)X thes zHz}
oF 45% (P<0.001), ¢ 57% (P<0.001) = <F 55% (P<0.001),
93 23 A7 F (2 Tableo]l A CBDL 2 days)®2.th
= ZH7 oF 28% (P<0.01), %F 35% (P<0.01) R °F 41% (P<
0.001)2] ZAE JeRiSlth ey F58 228 A7 A
% TUDCAS F¢3t1 29 (23 Tablel 4] CBDL 2 day +
TUDCA) BHAIZ S vl ©] 49 Vmaxghe &2 ¥
TS YERIA &UTh (Table 3).
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4. FolM SET 2o SEYAM AlZ0] &

EHo| COMT

Ad A e AAE Ho A= coMTe)
2ol SAHA Fdeh v AA FRE 42 A
S vE €39 CcOMT 8457} EA8HA =it} = 84
o} COMT 4= 3 242 F 1¢ A3 E g
126+32.7 pmol 3-hydroxy-4-methoxybenzoic acid with 4-hydroxy
-3-methoxybenzoic acid min™' mg protein™* (¢35} ©-¢] AeFeh)
o)peor THEHA AZ £ 29 AANAE W 108+29.40]
AT} (Table 4).

. FlolM BEE ZE Al TCA = TUDCA Q0] &
Y COMT g0 Ajx|l= F&

HAoA T 7&%2 A A TCAE FYA7 T 1Y
229 AANAE wo EF coMTY] S E= izl
FHY AR A Lol Bl g SThEA oM AR
FAL WXt 2Ex FEE AF X5 TUDCAE 9
AA 1Y 4 29 BAAES o EHe cCOMT A4EE o
Zat3 8 Aol 7t gt (Table 5).
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]_H;_]:}-E 1 /kgﬂ_tﬂ—x—l 7]
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& AHolEEo] WIEA] ARE VIR ol 24 oX
o) A EH/\} 17 2 oS WA AW 29 246 AR
wjal] = e sk thE oY Ar1Ee WAl Z1sa
Alske 1%— FEste 71eg 7ok BE k2 1 afel
Vo UREE HFEE e dds ARAste] B
OH L 0}531 AR &g BA5S AL Aelsks 7T

7HA Euk opet @43 A V) I o=@ 2t
2] 71%% F 53] AAlolE AA Wg 7o) & B2 8
= 7152 An A fAd Z3<] 75 olth (Rhee and

Kwak, 2000).
HNA FEFEAE oPINA Zto] B4 wod AAjolE
zZ

A W3 F401 7he) COMT B4 =7 245E A (Mun

1996y & deA glovt 1 7 d#a v glvh whet
A FEeARt NEd, nEZede} H ulo]a2s B
oA o] A4 GAE WE 7|1AE FAots] Bo2A HE
SAZI A Ao E2] AA HE] Ui A2 AAE &
S UE AR AAEY ofg] GFEEAR T &40
OMEAE ram Age] gk 71 a5 7)we] drho] ¥y
A RAog Azhdrt

Mun (1996)¢] Rizo] <jsiwl Hel FEAS 223 F
o] FEEAAAM AEA, vEE=ol R vlo]a2Ee
COMT 845E 399 2% §1,2,3,7,14,28 = 2%
SAH R g AaE depldTL sl d4

)

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

Experimental groups (pmol 3-hydroxy-4-methoxybenzoic acid vgtcl)ll\:l[i;cci;g):;-e; -methoxybenzoic acid min~' mg protein™")
Normal Undetectable

Sham 1 day Undetectable

Sham 2 days Undetectable

CBDL 1 day 126132.7

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 L C.OMT activities P .
(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 1434352
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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