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Effects of Intravenous Administration of Taurocholic Acid on
Hepatic Catechol-O-Methyltransferase Activity in
Rats with Choledocho-Caval Shunt
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The 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 choledocho-caval shunt
(CCS). The Michaelis-Menten constants in this hepatic enzyme was also measured. The activities of cytosolic,
mitochondrial and mircosomal COMT as well as their Vi, values were found to be decreased significantly ir. CCS plus
taurocholic acid (TCA) injected group than in the control group, such as CCS alone groups. However, their K,, values in
the experimental groups did not vary. Serud4m COMT activity increased slightly in the CCS 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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HE HS S gob d 7 3lvke A (Choi et al,
2004)°)c}. , .

olgd A EER A AAClE A HF FL
(xenobiotic biotransformation enzyme)2] AL WS ZAFgH
BiE @t} &, catalase, alcohol dehydrogenase, microsomal
ethanol oxidizing system, aldehyde dehydrogenase (Kim and Shin,
2002), arylesterase (Han and Kim, 1997), arylamine N-methyl-
transferase (Rhee and Kwak, 2000), thiol methyltransferase (Rhee
and Kwak, 2002), thiosulfate sulfurtransferase (Rhee and Kwak,
2004) FolH TCAZL o]& 849 P48 2ddle ol &
29§ £EE BBAZITE ol weEly 89 o)
BHERF A TCAE 5o 4 A 58 249 2
A 2 FHE AFEHE 254 HsiAE TCA a3
£ o& g & 71 & Aol

Catechol-O-methyltransferase (S-adenosyl-L-methionine: catechol
-O-methyltransferase, EC 2. 1. 1. 6, COMT)= A 24 A o]
E QA A3 549 dFo| catechol L catecholamineo]]
S-adenosyl-L-methionine © 2 58] #|&7]& ¢|zTo} catechol
%= catecholamines #E3t A7l &40l (Kim, 1979;
Borchardt, 1980). COMT= 7t Al ¥9] A¥ 3, v|EEZ=g]o}
2L HEAAM T TAHS] U} Borchardt, 1980; Raxworthy
et al, 1982; Mun, 1996). ©] &ALt BEEAA B %7}
Zago] (Mun, 1996) €14 A& 5k ol TCA 2J3)
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A ol &4 el oA
Kwak, 2005).

o] A& COMT B4 =7} FFATIAN Zase
71:& %é%‘ﬂfﬂ doti7] Hste Al%’ stiom, HolA &

z = A7l 2 F Y AR A A fAl
A7 A OE Z73H= TCA (Ogawa et

an and Kim, 1997; Kim and Kim, 1997)¢} 7+e] &4
&S vXA] et Tauroursodeoxycholic acid
(TUDCA) (Ogawa et al., 1990; Han and Kim, 1997; Kim and Kim,
1908 242t B Well 943 F Aoz 7k o
oA coMTS] BHEE A3 GFLAA o] &
29 A% 74 7]de] dRE ¥ Haxt st

Hoda #4383 itk (Do and

al., 1990; H
4l

1. Al o

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 T2 FEZN (10 g/100 ml
bovine albumin) 52 SigmaAl (St. Louis, MO, USA) &<
AHE8I5 o™ [methyl-’H] S-adenosyl- L-methionine% New
England NuclearA} (Boston, MA, USA)9] AM&< 18|31 PPO
(2,5-diphenyloxazole), bis-MSB [p—bls-(O-meﬂlylstyryl benzene)],
toluene (scintillation grade) 5= PackardA} (Downers Grove, IL,
USA)S} AFS, A3t 219 Aok ARt 55 ®
= €FEFS AR

2. 8 ¥ MK

TEL 4F o} B 2102 AIFE AT 280~320 gol
=& Sprague-Dawley£ 9] =4S ALg31P e 128 59la)
2 8o thgt o] o7 oz Yirgleh

1) doz (13).
2) 7t%% (sham operation)™
e 1Y 2 2ddl 242 SR (& 2D,
2 g (choledocho—caval shunt) #
SED qAEEY F 19 2 294 2 QA0 T

2 =t 2 TCAE Fst 2
S 93 JF Ogawa et al (1990)F Park and
Kwak (1999)2] ®*Hell w2} TCA (A% 100 g2 45 pmoles) S
A Wl FAT 5 12 2 2ol 27 FAA T

& 2D
5) SEY YU &7 TUDCAS FYUst 2
T AN} JF Ogawa et al. (1990)7} Park and

Kwak (1999)¢] %ol F3t9 TUDCA (A% 100 g 45
umoles) & A NF W ol FY3 F 1Y 2 290 Z2} 3
AA F (F 21).
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AEFE ARE 9EF Gk g gAUER 5
2 7red 54 %P*é«l dF HWES s AE +
2719l 5A] Alelol] BN $= QIEE F AL 2H
atden 12417 S F o wiHstolA AAlslgloh
29y gAUESe /\1-1;H7guﬂ 3 2FBE medical grade
silicon tubeE AH&3te] AAsIG o JMpee Wi AE
=RF A8t TCA € TUDCAN ] AdAw ) F9&
syringe pump (model 341A, Sage instruments, USAYE AH-3}<3
1583 A3

r& rsk
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EE ARTdA e HE2 1247 FA4AR) & o]
uhE s}l A ’\]533}“0‘34 55 disHozRE APt
£ AN agae e 4ud ¥ 479 025
M sucrose?} 0.2 73t Thol ol U Q—'i‘% ]745]'
U HE AEdigit) 48 ke kA

Zroll ol AW sucroseB S 753 3
gt a2 YAEYE
#%]5}%1:}:

) AREEL HEe 14 FA 2~4TE Y43 $
A MolM dHo R wEn E3 1 F ok 5 g8 Hat
o] 9ulEe] 025 M sucrose M-S & THS Teflon pestle glass
homogenizer (chamber clearance 0.005~0.007 inches, Thomas Co.,
USA)Z 2~4TE FAI5EA 400 pme] £22 ZAAHA
53] S5 vhiste] 10% (ww)e] h2A FENE HEUT
o] 7+ #AN HEE 3} sucrose density gradient YU &-
21 (Kwak and Kwak, 1986)0.2 HEA, v|EZ= o} Z
ola e £3g I A9 AFREAYHAN nE
234 2-4ToIA Aldsi9ton] oful AT A RS
Du Pont SorvallA} (USA)2] RC-5B refrigerated superspeed
centrifuge®} OTD-65B ultracentrifuge T}, o] AM2-3F rotor
+ Du Pont SorvallA}e] SS-34 2 T865 rotor i sucrose
linear density gradient -&942] |z
570,1SCO, USA)E A}-&-311th.

+ gradient former (model

4, 54 ANE XH|

MT A= S48 84 N8 ZAlE 23 vlo]a
i% 28 9 rEIcge}l B3 45 mid) A 0.5 mle]
sucrose-Triton X-100 (Triton X-100 10 mI®} sucrose 8.56 g& =
Fool 59 100 mlZ THET) AL oy 4TA 3027
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Table 1. Effects of choledocho-caval shunt (CCS) 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 2,8621t442 103£19 417160
Sham 1 day 2,8891478 105422 424166
Sham 2 days 2,9071467 111+17 429163
CCS 1 day 2,7821412 92+19 375146
CCS 2 days 2,716%397 88+15 354140

The data are expressed as mean £ SD with 5 rats in each group; Sham 1 day or Sham 2 days, sacrificed on the 1st day or 2nd day after
sham operation; CCS 1 day or CCS 2 days, sacrificed on the 1st day or 2nd day after choledocho-caval shunt.

WA T o] Ae o

—

ik HE = é% ANEE AME3
gov AT e obrd A glo] Ao IUE A
soic

5. 54 BHE =3

843 3+ AER, v|EZso}l R wlojg 24 B9
COMT BAE &AL fih A8 87 3, 4-dihydroxy-
benzoic acid®} [methyl-*H] S-adenosyl-L-methionine®] 3-8
S-(5-adenosyl)-L-methionine iodideZ 7|82 AH&3}d 37°Cell
Al 3087 dEATlE Sl AYE AR 3-hydroxy
-4-methoxybenzoic acid®} 4-hydroxy-3-methoxybenzoic acidE
toluene-isoamylalcohol (7:3) EFHOEZ FE53+ T 11 WALE
< A5t 549 FHEZF A& Borchardt (1981)¢]
Hol F35lom, 34 AT @ 1 B0 1 mge] &
w2 o] Wk-8-5le] A3 3-hydroxy-4-methoxybenzoic acidS}
4-hyﬁroxy-3-meﬂ10xybenzow acid®] F%ES pmolZ YERAA
o} o] Aol A a4 BT SHYY AYEE ¥
o]7] 93t e Algel thste] 23] SHst] 1 FHFA|
£ FsISinh o] A@eolA ARER WALs A% 7] Packard
Tricarb 4530, liquid scintillation spectrometer (Packard Co.,
Dowenrs Grove, IL, USA)3i T}

6. Km@d & Vmaite 58

& F2d AHAY} RE AYTY) HAERE ab NEE
I} COMTS] 2% 7|3 % 3, 4-dihydroxybenzoic acidE X1 ¥
sl o] 7]de] Y4dn s Ag A F o] AAET}
[methyl-*H] S-adenosyl-L-methionine®] & -+¥ S- (5'-adenosy1)
-L-methionine iodide ¥ ¥ AL8-3l] COMTS BAZE &
A F ol AHHoBRY InviEE J8n 712 FEER
B 1/[S]&& AAlste] o]F94% (double reciprocal plot)E
I g AL ZRE K@t Vimdhs A&

7. pE

o

B>

Az Fo 99d A

Lo

" #ZF2 0.5 M perchloric acid%}

methanol-ether <3 (3:1)2.8 @S AA| 3= Green-
berg and Rothstein (1957) 808 &4 A& o dzS A
A3+ T biuretd (Gomall et al, 1949).0.2 A #&a}3ich

8. 4% 7Y

oA AL Student's ttest2 SH.0H Fo £F& 005

olstz st

Y

o

FollM ST HYWEE Al TCA £E TUDCA F¢
0| Ztef COMT &4 =0 N|X|l= FE

FoA FHT AWETE A7 F 19 2 294 (BFH
Tableol| 4] CCS 1 day & CCS 2 days) 742] A|EAH nES
=go} A npo|a2E FE COMT EARTE HE S YE
WA kU (Table 1).

FHolA FEH HABEFS A7 AF TCAE FYAIA
19 2 2% (23 TableolA] CCS 1 day + TCA 2 CCS 2 days
+ TCA) BHAZRE o 7+ AXFA N nEZ=go} 4l
ulo]2 2% E39 cOMT EAEE Y27 2% UiA
WEFT A7 2ol H|3) FASH e Fog TAE Y
el & 29 dAWEF AT TCAE FYAI7IL

19 % 2 AHARE W 7 AxEdede] coMT 845
gzael SHE qiPWEERE A7 F (21} Tabledd A
CCS 1 day @ CCS 2 days) Bt} z}z} oF 20% (P<0.05) 2 <k
21% (P<0.05)8] ZHAE YERGlAL 7t nEE=g]o} £-5 9
COMT 8=+ tzT FE9% gARE T A2 78
o} ZH2b oF 30% (P<0.05) R <F 34% (P<0.01)¢] ZH2E Y
Ehflen 2t oto]agd FEo o] 54 BAEE Y2
Q FEd ANEFT A7 TR 247 oF 34% (P<
0.001) & °F 39% (P<0.001)} #4E VEMIAT) (Table 2).

A FEE AAEES A2 2F TUDCAE FUAA

14 ¥ 24 (A7 Tableo 4] CCS 1 day + TUDCA % CCS
2 days + TUDCA) BIHA RS We 7+ 3F MEEF A
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Table 2. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA) infusions after choledocho-caval shunt (CCS) 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
CCS 1 day 2,7821+412 92119 375x46
CCS 1 day + TCA 2,216+343) 64+11! 246434
CCS 1 day + TUDCA 2,8061425 8617 383451
CCS 2 days 2,7161397 88*15 354140
CCS 2 days + TCA 2,158+358™ 589" 215%£32°
CCS 2 days + TUDCA 2,687£373 84%13 359143

The data are expressed as mean + SD with 5 rats in each group; CCS 1 day or CCS 2 days, sacrificed 1st or 2nd day after
choledocho-caval shunt; One of the following bile acids, TCA or TUDCA (45 pumoles/100 g body weight) was intravenously
administered through the superior vena cava. j, P<0.05 vs. CCS 1 day; 1, P<0.001 vs. CCS | day; m, P<0.05 vs. CCS 2 days; n, P<0.01

vs. CCS 2 days; 0, P<0.001 vs. CCS 2 days

Table 3. Rat hepatic catechol-O-methyltransferase (COMT) kinetic parameters from 2 days after choledocho-caval shunt (CCS 2 days)

determined with 3, 4-dihydroxybenzoic acid

Cytosol Mitochondria Microsome
Experimental groups Km Vimax K Vo K Vinax
Ky mM, Vi,,; pmol 3-hydroxy-4-methoxybenzoic acid with 4-hydroxy-3-methoxybenzoic
acid min™! mg protein™!)

Sham 2 days 2.82+0.63 49121727 4.8710.94 190£25 3.1610.98 716198
CCS 2 days 2.9740.68 4,592+614 4.961+1.02 118£21 3.22+1.13 605+58
CCS 2 days + TCA 3.12%0.75 3,562+5528" 5.0411.08 93120 3361121 355+47"°
CCS 2 days + TUDCA 2.9310.71 4,5171576 4.91£0.96 13617 3.12+1.07 582161

Mlchaells-Menten constants for COMT were determined using 3, 4-dihydroxybenzoic acid, S-adenosyl-L-methionine iodide and
[methyl *H]S- -adenosyl-L-methionine from 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. g, P<0.05 vs. Sham 2 days; i, P<0.001 vs. Sham 2 days; m,

P<0.05 vs. CCS 2 days; 0, P<0.001 vs. CCS 2 days
COMT A EYE 25 ta2ry SATHo2 9% Ao
T AT (Table 2).

22 HuIEt MET0IM
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o

2. FoM SEE HE™
7t COMTE Kmdt & Vimax

I’-IEI
i

=l

Ay

re

F& F 29 A BE ATA 2+ AEF A 1)
EZ=gol 9 vloldzE& 282 COMTE 3, 4-dihydroxy-
benzoic acidE 7|22 ARl K 3t B Vo dbs SA3S
1 K, #be 2F dFo] glleh E£3 74 ¥ 2d AN
AT 2 AEHY, vEZ=gor F npoja2E £E
o] COMTY] Voo AtE EF BA8A 02 Jole HEe g
At} (Table 3).

?4011711 FHY WAYESS AR A% TCAE F5l5tx

A (A3} Tabled| A CCS 2 days + TCA) AHAAES W 7+
*ﬂi?e‘@i nEZegol @ ulo]a 24 39 coMTY

Via®hZ 7FrETH A1Z1 7 (23 Tableo 4] Sham 2 days)
R 242 oF 27% (P<0.05), &F 51% (P<0.001) & <F 50%
(P<0.001), FEH WAHBEFT A7 (A7 Tableo) A
CCS 2 days) Buhe= 242 &k 22% (P<0.05), °F 21% (P<0.05)

2 oF 41% (P<0.001)2
A

ZA2E Vit a3y 93
A7 AZE TUDCAE F93tx 2¥¢ (B

Tableol Al CCS 2 days + TUDCA) AHA S W o] &4

9 Voudhe F21%
3. FHoIM BEE of
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W
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=
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S AFHE dE=
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A H &

st haed

HES

o=
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BAEE F
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2497 gt Lo Aol FE9 gARE
49 COMT B4E7} A4 £k
2% %19 4

o3 o

YERA] @UT] (Table 3).

A AlZHo] EFe

COMTY]

+ 63116.3 pmol 3-hydroxy-4-methoxybenzoic acid

with 4-hydroxy-3-methoxybenzoic acid min™ mg protein™' (]38}

4 AEghelsleo F9 gAgUEsd &
= 76+19.6°1%)

o]

t} (Table 4).
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Table 4. Effects of choledocho-caval shunt (CCS) on serum
catechol-O-methyltransferase (COMT) activities in rats

COMT activities

Experimental (pmol 3-hydroxy-4-methoxybenzoic acid
groups with 4-hydroxy-3-methoxybenzoic

acid min™! mg protein™!)
Normal Undetectable
Sham 1 day Undetectable
Sham 2 days Undetectable
CCS 1 day 63£16.3
CCS 2 days 76x19.6

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 tauroursodeoxy-
cholic acid (TUDCA) infusions after choledocho-caval shunt
(CCS) on serum catechol-O-methyltransferase (COMT) activities
in rats

COMT activities
(pmol 3-hydroxy-4-methoxybenzoic acid

Experimental groups with 4-hydroxy-3-methoxybenzoic acid
min~! mg protein™!)
CCS 1 day 63*16.3
CCS 1 day + TCA 89124.8
CCS 1 day + TUDCA 65+17.5
CCS 2 days 76+19.6
CCS 2 days + TCA 104+234
CCS 2 days + TUDCA 72+22.7

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

U 929 AANRL wel 84 coMTe] BAEE o
ol FHU PHUTFW A2 Fol Hs) ZrhEL o}
35 Fode gtk 293 $9B AUEY 4
YAA 19 2 29 ARARE 9 GHe
P2} 8 2ol 7k ST (Table 5).
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FoAA FEEAE oPIAIA o] £4& o A
E AA Wt g4 79 COMT 8457
Mun, 1996)2 &8z glov} 1 7jde

A wlo]A2E LA o] a2 Y=
3 Bo2M HESATIA AAo1Ee] A W
NEL AXE 9& F 9g Aoz AZEY ofed] &
A2 7 &0 opHE DEE el UiF 2k
7] dol ¥Ed Hos Azt

Mun (1996)91 oJ3hdl #o| FHae 229 7o 258

AN A AXA, V| EZE= o} E vlo]a2&e] COMT &
TE 29 43 51,23, 7, 14,28 D 4284 S48
2 o3 ZAE Jehligithal 85, 8% COMTE
A Ao e YepA gkko FEas A3 oA
AHAZZ E9 L FHYEE JERnka ko)
e o) AFelA FEY dANEFT A8 7oA
= COMTE| A EE WHEo| glth o] @4 bl d5
A9 Zxr} v et A Yehd Az AzkEc

Do and Kwak (2005) # & AMESH A3elA FE9 22
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A cCoMT7F 2883 okg8 1 =/} Zrisisiva
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Adetn FEEUTE o|H AFL o] AMIE tE st
A ozl flste] AlE Aol Fgk o] AYqME= F
Yot g5k £V thEW coMT 84 k0l HX e &
H= e ErHE Gohllr] Hste dEEAIA a4
o] Aol oGS FA| gon (Ogawa et al, 1990; Kim and
Kim, 1997; Rhee and Kwak, 2000) 2542 75430 tis] ».
3 235 7IZIthE TUDCA (Poupon et al., 1987; Ogawa et al,,
1990; Heuman et al., 1991)E Foll g3 A WEES A7
2% AdA g el o F9AA TUDCAS &3% #2
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FAMA F2H AABELS A2 AF TCASE Y3
19 2 29 AFAFEE o 84 COMT A:E U=
SEH dAWES T A7 FERO R ) =Yk o] 2
2 Hol G54 A 7 Yol TCAY $%7t Z719d &
9] COMT &4E% Z7MdtE RS & & e o F
7Fe] 9912 TCAd <J& 74} FJA}L (Palmer, 1972; Drew and
Priestly, 1979; Kitani et al, 1986)2 3} A|E=to] &aks]o] 7h
AN BFOZ olg Fhe FFo] TV Yehd Auz
Azt ot

ol o] Ay Axel B NAS Fite B ) ©F
SAZNA COMTY BAE ZAE FEA 3 TCAY 9
3 o] g4 o] AAH] YERd Aol o}gw &
FEA Al ©o] A ¥F BHE TR 1Y AAE 7
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