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Catechol-O-Methyltransferase Activity from Regenerating
Liver after Partial Hepatectomy in Rats

You-Hee Kim, Hye-Jung Choi and Chun-Sik Kwak’
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The change of catechol-O-methyltransferase (COMT) activity during regeneration of rat liver was studied. Cytosolic,
mitochondrial and microsomal COMTs activities were estimated in regenerating rat livers over a period of ten days

after 70% (median and left lateral lobes) partial hepatectomy. The values of Km and Vmax in the hepatic enzymes were

also measured. The activities of cytosolic and microsomal COMTs in regenerating rat liver after partial hepatectomy

were found to be significantly increased between the second and the third day. Whereas the mitochondrial COMT
activity did not change. The Vmax values of the cytosolic and microsomal COMTSs in the regenerating rat liver were
significantly increased at the second day after partial hepatectomy, however, the Km values of the above hepatic
enzymes did not vary in all the experimental groups. Tterefore, the results suggest that the biosynthesis of COMT was

increased during the regeneration of rat liver.
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Catechol-O-methyltransferase (S-adenosyl-L-methionine: cate-
chol-O-methyltransferase, EC 2. 1. 1. 6, COMT)< catechol %
catecholamine®l] S-adenosyl-L-methionine 22 %-E] methyl 7]
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& Fofisle Al 248 AAolE AA W3 (phase 2 xeno-
biotic biotransformation) £42A] (Kim, 1979; Borchardt, 1980)
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A A ghEe SHE7} HEo] Attt (Mun et al,
1988; Kwak et al., 1989; Joo et al., 2002)Z $+}, COMTE A
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oz &olA o] a4 FAHYEE FHU oY olgE H
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1. AL

S-(5'-Adenosyl)-L-methionine iodide, 3, 4-dihydroxybenzoic
acid, DL-dithiothreitol, Triton X-100, catechol-O-methyltransferase
(from porcine liver, C 1897) ¥ & TF A (10 g/100 ml
52 Sigmatt (7)) AEFL ARG
©™ [methyl-"H] S-adenosyl-L-methionine< New England Nu-
clearA} (7]=9)2] A FS 22l PPO (2,5-diphenyloxazole),

bovine serum albumin)
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Teflon pestle glass homogenizer (chamber clearance 0.005~0.007
inches, ThomasAl, Bl E 2~4TE A3 400 rpm<]
&g ALY 53 FE vhAlEte 10% (wvy 23
TANG BETE o] TFAN XFE H3k sucrose den-
sity gradient ¥4I (Kwak et al,, 1986) 2.2 A2, U|E
zZegjol 9 slolazd RS Relslin: Ao Mxed

oA BE ZARE 2~4ToA] Al om ojuf ARE-3H
A&7 7]= Du Pont Sorvall*l (7]=3)2] RC-5B refrigerated
superspeed centrifuge®} OTD-65B ultracentrifuge ST o9 A}
2% rotor= Du Pont Sorvall*}2] $S-34 & T865 rotor$ I
sucrose linear density gradi-ent-8919] A|Z&
(model 570, 1SCO, "I=)& AH&-3I3ATH

gradient former

4. 2 NE XX

COMT ZAE £44 a4 NEY ZAlE 283 vto|a
2% 23 9 nEZ=gol 8 45 miol] oiste] 05 mi4
sucrose-Triton X-100 (Triton X-100 10 ml®} sucrose 8.56 g=
FRTol =4 100 ml WHETH A& ¥of 4TAA 3023t

WA G F o] A o] Fa FAHE FHE ABE AME3)
gdom Axd BEE olFd Ax glo] 99 IulE ARE
33ic.

lEiEFJO} 9 vlo]aR%E £ COMT &

i A 79} 84 3, 4-dihydroxybenzoic acid9t
[methyl-3H] S-adenosyl-L-methionine©| €% S-(5-adenosyl)-
L-methionine iodideS 7142 AM&3te] 37ClA] 30&3F vt
SA71E St A4 E WA 3-hydroxy-4-methoxybenzoic
acid®} 4-hydroxy-3-methoxybenzoic acidZ
cohol (7:3) £FN0 2 23 £ 1 MsS FHst &
28] BT E 2HE3H= Borchardt (1981)] Hell &3l
a4 AT 99 12300 1 mge] @i o] wkg-ste] A
43gt 3-hydroxy-4-methoxybenzoic acid®t 4-hydroxy-3-metho-
xybenzoic acid®] F%< pmol=Z YERHSITE

toluene-isoamylal-

o] A&r] AT FA BT Z2HAME] AHITE =
o]7] $iste] & Almel diste] 23] FAste] 1 FAEAE
sk,

o] Adgo| A A8t WAPs AS7|= Packard Tricarb 4530

liquid scintillation spectrometer (PackardA}, W=t
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Fe F2d A3 ZE AT ANERE g4 AEE
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sto] o] 71zle] AT} NS AxG T o] |HAEH
[methyl-"H] S-adenosyl-L-methionine®] -8 S-(5-adenosyl)-
L-methionine iodide Q& AL&3ld coMTe] BHEE &
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B 1/[S13+S Alxkske] o]F Y94 % (double reciprocal plot)E
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a4 A8 F9 @A 4L 05 M perchloric acid®}
methanol-ether &M (3:1)2.2 Y28 A3} Green-
berg et al. (19522 &4 A8 Fo| IAL A& o
< biuretH (Gornall et al., 1949)© 2 AaFsioict

8. 4N A

T4 AHL Student's t-testZ 3R EH F-2o FFL 0.05
ojat® &3t

4 &
1. FoIA 21 R = TMZolAIS] COMT BT HE

74 AA T AR AFERE 9 vte)gE4E coMTY
ne 0% A 3 29 € 3] BAH oz {3t
F7HE JERISL & 719 A & A7) 4EE coMT
o GAET 79 AHA T 2ol AR oF 45% (P<
0.01), 3ol izERY) of 39% (P<0.0.5)9) 5718 vehy

Table 1. Activity of cytosolic catechol-O-methyltransferase
(COMT) in regenerating rat liver after partial hepatectomy

glew (Table 1), AT vho]Z=E COMTS] E=E
7 AA F 2delE YRR 47% (P<0.01), 3UE €
A 2R} oF 41% (P<0.01)2] F7+E YERAATH (Table 3).
g 7k HA 3 AR v EE=Eol cCOMTY 84
T AR AR T SARNE R fold WES UE
2] 99T} (Table 2).

Table 2. Activity of mitochondrial catechol-O-methyltransferase
(COMT) in regenerating rat liver after partial hepatectomy

COMT activities
Post- (pmol 3-hydroxy-4-methoxybenzoic acid with
hepatectomy  4-hydroxy-3-methoxybenzoic acid min™' mg
day protein ™)
Original liver Regenerating liver
05 105+18 108420
11022 123124
114120 136126
3 113£19 124%22
10818 10617
10 10617 98+18

The data are expressed as mean + SD with 5 rats in each group

Table 3. Activity of microsomal catechol-O-methyltransferase
(COMT) in regenerating rat liver after partial hepatectomy

COMT activities COMT activities
Post- (pmol 3-hydroxy-4-methoxybenzoic acid with Post- (pmol 3-hydroxy-4-methoxybenzoic acid with
hepatectomy ~ 4-hydroxy-3-methoxybenzoic acid min”~' mg hepatectomy ~ 4-hydroxy-3-methoxybenzoic acid min~' mg
day protein”') day protein”")
Original liver Regenerating liver Original liver Regenerating liver
0.5 2,876£452 2,825+427 0.5 421+62 436169
1 2,892+467 3,314£512 426%68 49676
2,910£456 4,208£652° 431+65 632187°
3 2,918+454 4,0451+615° 3 428170 605+94°
2,8941448 2,8861+453 424166 4321£73
10  2,872£443 2,8661448 10 418164 423167

The data are expreséed as mean I SD with 5 rats in each group.
Significant difference from original liver; a, P<0.05; b, P<0.01

The data are expressed as mean & SD with 5 rats in each group.
Significant difference from original liver; b, P<0.01

Table 4. Catechol-O-methyltransferase (COMT) kinetic parameters from regenerating rat livers determined with 3, 4-dihydroxybenzoic

acid as substrate

. Km (mM)
Cell fractions

Vmax (pmotl 3-hydroxy-4-methoxybenzoic acid with
4-hydroxy-3-methoxybenzoic acid min ' mg protein™")

Original live

Regeneration liver)

Original live Regeneration liver))

2.84%0.65 2.8810.62
3.28%£0.96 3311093

Cytosol

Microsome

6,753+986°
1,057+136"°

4,895+720
718E 95

Michaelis-Menten constants for COMT were determined using 3, 4-dihydroxybenzoic acid, S-(5'-adenosyl)-L-methionine iodide and
[methyl-*H] S-adenosyl-L-methionine at 37°C for cytosolic and microsomal fractions of original, and regenerating rat livers at two days
after partial hepatectomy. The data are expressed as mean + SD with 5 rats in each group. Significant difference from original livers; b,
P<0.01

_47 -



2. 7F9 BA F 2¢9 F MMZIHA COMTS Kmat
2 Vmaxgtel Hs

7 AA F 299 AT AEF 2 vlo]aEE
COMT91 Km3t #5o] §lith 28 o] B3l ]
49 Vmaxgh BF FASH R FoT F7ME L
\41214, % 0] HA F 29 A ABZEAM Az
COMT?] Vmaxat & TR 9 38% (P<0.01)9] 5718
yehhiglen, vlo]a 24 COMTS Vmaxzhed 93 7o}
oF 46% (P<0.01)9] Z71E VERNSIT) (Table 4).

o

]

FAolA ko] TR #F 9L A v 14
w25 A= HdEiA ™ olrf TFEZZ AP A
2 ol gde] Bl Rt (Lieberman et al., 1965). &
g ole} 22 31 A7 AF SAUAE Slske &
A5 GAER HEHT o] kst Aj7e] AT
offd o AT WEEHE AAClE AA WHE aAEd
Bon 1 FAME GYE7} FrtEE AAlolE AA HE

8452 monoamine oxidase, alcohol dehydrogenase, aldehyde

2 o

dehydrogenase, microsomal ethanol oxidizing system, aryl sulfot-
ransferase, arylamine N-methyltransferase 2 thiol methyltrans-
ferase®]™ (Mun et al., 1988; Joo et al., 2002) Z EA =7} 74
AFE Aol E A HE §4AE-2 glutathione S-transferase,
glutathione peroxidase, xanthine oxidase, superoxide dismutase,
rhodanese, arylesterase, carboxylesterase % cholinesterase &
E 4 ATt (Kwak et al,, 1989; Joo et al.,, 2002). ©]9} #o] 7H
Aol ZA3ke AAlols A HE ais2 Y A7
RzAA o BEETE MFET e o] Al
43 COMTE A2 F2 ERsl= vHE 7| AA7)
of el 1 FY=Tt HEE 5 e Holrh
o] ARA Ho AL AAT F ALY HMEZE
nfo]lFA 249 COMT 45E thte] 11 Al 5249 4

=2 Jl)l' é

3ol Fof3k Z71E VeI o] 4H o2 Hol COMT
T A0l AT A7l o BRI T ande
e & T Al

o] AgollA 741 Al T 28 H AP M AER
% ulo] 22 COMTY Kmét# Vmax#ts 54 & o
Km#hd 2F #5o] giovt Vmaxgt-d 2% 728 57}
£ HEhRIT ole} o] AAZIeIA olE Fie Km%k"]
HFo] gloME Vmaxto]l F7E L w3 O
F7H AL Fvll &8 STl 719 Aol &
webA AT o] gad) BRI F7hE AL
o] Z7tso] vehd 23} obdrt Aztdrt

i,

A9 Tt M= ke QS et FAHeE
HAkz} gzl ghAo] Z7]%| 3 (Lieberman et al., 1965) k&
2] g4 giAbs ghaba] At (Schofield et al., 1987; Dixit et
al, 1992)z g} olgfdt et} A RS H3l
g £og WA iyt HaEE Holgks 7 (Mun et al,
1988; Kwak et al,, 1989)¢] 310, o] A@elA Z4% COMT
DA F8E 47 ol AZdEnh aeh o
”Poib ZH*BMW o] A4 AR FUIF oj| €
AA= EHA) vk wEbs A A o] &
4 ﬂ7} AAH VAS B3] &) AsiME 4o
& Holok 37l
Aol AAF o] 4E AFAE B W H 79
COMT+= ZHAA o] Edkst Al719) A 7hel A
Z7ME s 548 AZE0.
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