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Catechol-O-Methyltransferase Activity from Regenerating
Liver after Partial Hepatectomy in Rats
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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 COMTs 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. Therefore, the results suggest that the biosynthesis of COMT was

increased during the regeneration of rat liver.
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S-(5'-Adenosyl)-L-methionine iodide, 3, 4-dihydroxybenzoic
acid, DL-dithiothreitol, Triton X-100, catechol-O-methyltransferase
(from porcine liver, C 1897) % whild T+ (10 /100 ml
& Sigmarl (F159) AlES AHESH
© ™ [methyl-*H] S-adenosyl-L-methionine> New England Nu-
clearAl (F]=9)2] A8 283l PPO (2,5-diphenyloxazole),

bovine serum albumin)
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PackardA} (7]57)¢] A2 ARSSISATE 71 9]

ABEE B EE IFES Mgt

grade) -
W Ao

A

s= & AAl

2 45 o) e 2002 ASY AF 320~350 g0

%= Sprague-Dawley %2 =3 & AHg3lion 3 & 50}
2= slo] g} o) 127)7 o= i

1) 7te&d

7HrE 3 1247 1Y, 29, 39, 62 2 10l 3 AAI7)
T (F 610).

2) 7t8 M e

4] AAFE F 12207h 19, 29, 39, 6
A7 o (& 63, 7} Ao A Ba) gs190m
d Aol Q4% xddow A}%—s}earﬂr. A&
FHAAETAB]AL AlE SReNeS =
740l AA| 5 ¢ 7}1‘%0 E2 B 9 W
slo] H2 05 A4 5A] Atolel| FAIAZ 4=
%= AIES 238k om 122417 SAAIZ] 3 ether VSTl
A 2283

A A e B 4TS .
em A7Hske] ko] FRA9 H=5 Qds B We=
aL QIR xAALele] s At § 7h1e] 714 &
Az 5 19S AASSITh AA ke A ko] oF
70%7}F =™ o] AL ATt (original liver)olet F-27]12 3
ek MrEe O ARET Adsi

=
[s]
A

h

17‘5 =i = /\]_g_

RE AGTAA bl

X
i
o

2A1ZF FAAIZL F ether

nF sl A AldEF o HR gie W o 2 EE APsle] F
=2 A8 A gl 7HEE) Al 3479 025
M sucrose?] 2.2 73l Thol] ol d FNS AASH
S 7k HEESI =3 AARE Ak 4T 025 M
sucroseci%J O 2 HlojA Fhell ol JH AL Tpedk &

T AASS S 183 AES 1R WER 7] ek
04 Zrell ol 9 sucrose & 7hs et g BF A7
o) AERES AAT A3} AFF AES ZA] 2-
4CE W T ) Meld AR WEw Edse] 1
= %5 g2 F3te] onllEFe] 0.25 M sucrose S
Teflon pestle glass homogenizer (chamber clearance 0.005~0.007
inches, ThomasA}, V|=)E 2~4CE FX5HA 400 rpm]
_l_ci 7\/\1/\247]] 5§] 2} 1l u}JHO]_oq 10% (W/V)J 7]-z;<1
TANE THEQIT) o] THrEd BFE F3ko] sucrose den-
sity gradient 952 (Kwak et al., 1986)0.2 A|Xd WE
Zegoh Bl vlola R #8125 Eesiqlth flo] AlEEE

HollA BE A 2~4TolA Aldgsiglon ojuf A&
94132 7]1:= Du Pont SorvallA} (F]=7)2] RC-5B refrigerated
superspeed centrifuge®} OTD-65B ultracentrifuge$1Th ol A}
23} rotor= Du Pont SorvallA}2] SS-34 2 T865 rotor3] il
sucrose linear density gradi-ent-8-242] #|3=
(model 570, ISCO, H|=)E AH&-3t3ith

+ gradient former

w2o] xAlE EEF vhelAa
4.5 mlol sk 0.5 ml9
sucrose-Triton X-100 (Triton X-100 10 ml®} sucrose 8.56 g=
SHTol =9 100 ml THETH) AS Yol 4ToA 3083
a8 o fx UL 548 ARE AL83

]
AEA B3 o AR glo] Ao IuE A

oo
sl
5. B4 BHE 55
WAEA, vEEEel % vlolazd $el CoT #

A A&} ] 3, 4-dihydroxybenzoic ac1d9]r
[methyl-*H] S-adenosyl-L-methionine®] 3H+9 S-(5-adenosyl)-
L-methionine iodideZ 7| & E AFE-38}o] 37°Co|A 3027 vk
SA71E 9ol AE WA 3-hydroxy-4-methoxybenzoic
acid<} 4—hydr0xy-3-meth0xybenzoic acidE  toluene-isoamylal-
cohol (7:3) EFNow F53F T 1 WAbeS SH43l] &
29 B EE 2FE3h= Borchardt (1981)2] Hell 313101,
Eo BAE T 18700 1 mee] whulo] whgalo] )
’d3k 3-hydroxy-4-methoxybenzoic acid2} 4-hydroxy-3-metho-

xybenzoic acid®] F%HS pmolZ YERYAT

o] AHA] B T B SANSe| I
o]7] 9fato] &2 Algol tiste] 23] FAste] 1 HAAE
S e

o] AHNA AHET PAS

mm t\H

A% 7]+ Packard Tricarb 4530,
B =S

liquid scintillation spectrometer (PackardA}, ¥

6. Kmat & Vmaxztel 53

Fe 524 A BE AT AERY 54 ARE
ZF COMT®] 2% 714 ¥ 3, 4-dihydroxybenzoic acidE A1¥)

sto] o] 7]He] YoM )M NS 5 o] 7ANET}
[methyl-"H] S-adenosyl-L-methionine®] 3% S-(5-adenosyl)-
L-methionine iodide ¥ S A}-&3le] COMTY] FAHEE &
e F o] AHoERY Wvighs 1E|la 7 sEEF
B 1/[S]ate Altsle] o]5Y9<4% (double reciprocal plot)S
I9 o oJH 2 HE Kmat® Vmax#hS AFHEskGiTh

Az &

- 46 -



7. CiE

0z

Eél:

H24 AR Fo wlE HRE 05 M p
methanol-ether &3 (3: )02 w4 S
berg et al. (1957)HO2 a4 AlH T2 dhde AA3t o
& biuret' (Gornall et al., 1949).2.

HU
>J
%%
v
o

8. 48 49

2 1
MZI0| M2l COMT ENE HE

-+ XM?H A2 B whe] 2% COMTS
29 2 3o FAEH R frogh
?3 Al 5 A7l MlEE COMT
o] B Y HA T 2ol AR OF 45% (P<
0.01), 3¢oll= AR} oF 39% (P<0.0.5)8] 7HE YR

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

o™ (Table 1), AA87Fe] wlo]A &% COMTY A EE
7&"3 A $ 2ol= YHTEET} 47% (P<0.01), 3L0l+= ¢
2} 7FET} oF 41% (P<0.01)9] Z7FE UERNIT} (Table 3).
ey 2 EA F AAREe] mEEZERol cOMTO] €4
T AR AVIRE 9 FAH R foldk WES HER
A ST} (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 -methoxybenzow acid min~' mg
day protein”")
Original liver Regenerating liver

0.5 10518 10820

110£22 123124

114%20 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 ac1d with
hepatectomy ~ 4-hydroxy- 3-methoxybenz01c acid min~' mg hepatectomy ~ 4-hydroxy-3- methoxybenzmc 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
2,892+467 3,314£512 426168 496£76
2 2,910£456 4,208+652° 431%65 632187
3 2,918+454 4,045+615° 3 428+70 6051+94°
2,8941448 2,8861453 424166 432173
10 2,8721443 2,8661448 10 418+64 423167

The data are expressed as mean £ 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

Vmax (pmol 3-hydroxy-4- methoxybenzmc acid w1th

Cell fractions Km (mM) 4-hydroxy-3-methoxybenzoic acid min~' mg protein™")
Original live Regeneration liver Original live Regeneration liver

Cytosol 2.841£0.65 2.88+0.62 4,895+720 6,7531986"

Microsome 3.281+0.96 3.31£0.93 718+ 95 1,057£136°

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 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
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74 Al F 2de] A AEF G vlo]a R
COMT®] Kmate WEo] gtk 1eu o]5 EEdA o]
FA0] Vmaxahe 5 FAA R o3t F7E U
Atk = 719 ZA 3 29 AHAIR AT A AEZA
COMT9] Vmax#t2 el 7HAc} oF 38% (P<0.01)2] 7=
Yehlilen, nlo]g 24 COMTE] Vmaxgt-e & 7hach
°F 46% (P<0.01)°] Z7Hs WERNRATH (Table 4).
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HellA 7He] TR A5 AFS Al F2 71Hg
w238 A= vt o]uf Thx=A]L AAYS 2l
Arah whad gk o] ks RIt) (Lieberman et al., 1965).
gk o]e} -2 7k AT ol = 2 EZUAE SvliEie &
259 @AEE Wsdr) Aol Ehdel A7) ATk
A 1 L7t WssEE AAolE A W aAES
Bom 1 FAME SHET}F ST AAolE A wE

B 52 monoamine oxidase, alcohol dehydrogenase, aldehyde

b rlo

dehydrogenase, microsomal ethanol oxidizing system, aryl sulfot-
ransferase, arylamine N-methyltransferase 2 thiol methyltrans-
ferase©| ™ (Mun et al., 1988; Joo et al., 2002) L S =7} 7+
2Ee AAolE AA W3t @452 glutathione S-transferase,
glutathione peroxidase, xanthine oxidase, superoxide dismutase,
rhodanese, arylesterase, carboxylesterase & cholinesterase ‘&=
E 4 AT}t (Kwak et al., 1989; Joo et al,, 2002). ©]&} 2ol 7F
Aol EAsE AAo1E A WE G45S 7] A7
of A 1 A=t MeHEnh weba o] Aol
5748 COMTE T2 F2 EAsh= v 7ke] AA7]
of grollA 1 &Y=t WEd 5 s Aot
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2 UEIIT. olsh ol AMTHIA o]5 Fae] Kmito]

<7h AL S 58 7l 71918 Aolet = =
A ARt A o] ] BYTE SR AL 19

o] Z7heo} Yehd Aur} opds} AzkE

A7) Zroll A= kA ] S flste] Ao
S Aka} chuld o] F71E Al (Lieberman et al, 1965) o2
? dFa hAkE s} (Schofield et al,, 1987; Dixit et
al, 1992)31 gic} olgt @4 A 18-S Al &
gk o7 WA gyt H&E= Zojgk= 7Hd (Mun et al,
1988; Kwak et al., 1989)°] 9lof, o] Ag|A F4g COMT
= APANATRE fraet a4 ohdrE AT 1y o]
Ao 2= Ak A o] ] BT TP} ojw

o oJgt ANA = +HA] etk weEbA] AR A o] &

REFERENCES

Borchardt RT. Catechol-O-methyltransferase in Method in Enzy-
mology (Jakoby WB. Ed). 1981. Vol 77, pp 267-272. Acade-
mic Press. NY, USA.

Borchardt RT. N- and O-methylation in Enzymatic basis of deto-
xication (Jakoby WB. Ed). 1980. Vol II, pp 43-62. Academic
Press. NY, USA.

Dixit A, Baquer NZ, Rao AR. Inhibition of key enzymes of car-
bohydrate metabolism in regeneration mouse liver by ascor-
bic acid. Biochem Int. 1992. 26: 143-151.

Gornall AG, Bardawill CJ, David MM. Determination of serum
protein by means of biuret reaction. J Biol Chem. 1949. 177:
751-766.

Greenberg DM, Rothstein M. Method for isolation and degra-
dation of labelled compounds. in Method in enzymology
(Colowick SP, Kaplan NO. Eds). 1957. Vol 4, pp 708-731.
Academic Press. NY, USA.

Joo I, Mun KC, Kwak CS. Thiol methyltransferase activity in
regenerating liver after partial hepatectomy in rats. Keimyung
Med J. 2002. 21: 244-250.

Kim BK: Enzyme nomenclature, [UB. 1979. pp 134-135. Acade-
mic Press. NY, USA.

Kwak CS, Kim YH, Mun KC, Lee SH. Glutathione S-transferase
and glutathione reductase activities in regenerating rat liver.
Keimyung Univ Med J. 1989. 8: 78-86.

Kwak CS, Kwak JS. Cell fractionation method of the rat liver. 1.
Isolations of mitochondria and microsome. Keimyung Univ
Med J. 1986. 5: 45-53.

Lieberman I, Kane P. Synthesis of ribosome in the liver after

- 48 -



partial hepatectomy. J Biol Chem. 1965. 240: 1737-1741.

Matsumoto K, Nakamura T. Molecular structure and function of
hepatocyte growth factor. Metabolism (Jpn). 1991. 28: 599
-618.

Mun KC. Catechol-O-methyltransferase activity in cholestatic
rat's liver induced by bile duct ligation. J Biochem Mol Biol.
1996. 29: 142-145.

Mun KC, Park EM, Kim YH, Kwak CS. Monoamine oxidase

activity in regenerating rat liver. Keimyung Univ Med J.
1988. 7: 258-265.

Raxworthy MJ, Gulliver PA, Hughes PJ. The cellular location of
catechol-O-methyltransferase in rat liver. Naunyn-Schmiede-
berg's Arch Pharmacol. 1982. 320: 182-188.

Schofield PS, Sugden MC, Corstorphine CG, Zammit VA. Altered
interactions between lipogenesis and fatty acid oxidation in

regenerating rat liver. Biochem J. 1987. 241: 469-474.

-49 -



