HHEARISE 58 F2R
The Keimyung Univ. Med. J.
Vol.5, No.2, December 1986

3z A~ z+e] Malate Dehydrogenase & 2] x]*
Al el o Sed e Gk
Hos| - BmH - 2pEA
=Abstract=

Malate Dehydrogenase Activity in the Regenerating Rat Liver
You Hee Kim, MD; Kyo Cheol Mun, MD: Chuna Sik Kwak, PhD
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School of Medicine, Tacgu, Korea

A study was made on the changes in the activities of the following during ¢ post-operative days:
Cytosolic and mitochondrial malate dchydrogenasc of regenerating rat livers, and rat serum raalate
dehydrogenase after 707 (median and left lateral lobes) partial hepatectomy. The activities of
lactate dehydrogenase and alanine aminotransferase in both serum and cytosol of regenerating rat
liver were also measurcd.

After partial hepatectomy in the rats, activity of serum malate dehydrogenase tremendously
increased in in the span between the 12 hours and the second day. The activity of cytoslic malate
dehydrogenase in the regererating liver significantly increased from the first to the second day
after partial hepatectomy. lowever, no significant changes iIn hepatic mitechondrial malate
dehydrogenase was noted throughout the cxperiments.

The activities of serum lactate dehydrogenase and alanine aminotransierase markedly e¢levated
after partial hepatectorny. And activity of alanine aminotransferase significantly decreased in the

hepatic cytosol after partial hepatectomy but hepatic evtosolic loctate dehvdrogenase showed no

change.
Passarella -, 1980; Crow ., 1982) .l :iualef 3
A = - ovtosol 3 mitochondria o] ¥ o] |
(Wilkinson, 1976: Pasarelia - 1980: Crow -
Malate dehydrogenase (L-malate: NAD*Y oxi- 1882; MceBvily -, 1985) 5 «lela] el vl sl o
doreductase, EC 1.1.1.37; MDH)i~ U x]dj a4 o] A
7t ez L-malate & nicotinamide adenine oo el I
dinucleotide (NAD*)= -] oxaloacetate } NA- RES B o e R Al TS /J}
DHA-H*®G- 43 ehd o128 S8k &2-(Barm- )i {Wackers-, 1956 Bing 7-, 1957; Hess, 1958;
an, 1969; Wilkinson, 1676} : Veof] A Aquilina ! Parmworth, 1960; West 5-, 1961)
FEr, bl Al e kg sl (Davies ) Tl A A el A s Woel, 1985)
Kun, 1957; Délken o-. 1974; Wilkinson, 1976: !
Tyagi 5 1977; Comte = Gautheron, 1978; datel gbos L v-eielnl 23R glhel o Sl

® M. w0 N [ | e oAl AT N B
P 1986W U el ) ) ol ] T o



AddE - Fxd - F24 ;5 23] A4 38 Malate Dehydrogenase &) 44 %

— 125 —

A stel v oW FA At A HEL
Z# stz (Becker, 1963; Ksukada % Lleberman,
1964; Lieberman % Kane, 1965; Bucher, 1967;
71, 1968a; 7, 1968b; =H5-, 1968; ¢, 1969) o}&
o] ZE ZAg Al Tolsts 5450 SRR 2
el g Arlel sl cp(Ksukada 2 Lie-
berman, 1964; Fausto @@ Van Lancker, 1965;
Okubo % Chandler, 1974; Nagatsu -, 1976; =}
wooz, 1978; Clement, 1979; Sakas =l Cook,

1979; =, 1980; Sheid, 1985). w}eba] MDH %= 7
ol A 2 4T Faolmi ARk 2 HAy
9 wEe] dg ez Agouch melv el o
¥} oEaE gl B4 glyleh

o} dF-& AP 7ke] A2l MDH 52438 & atolm,
7 97 AezA, AZTE ARG ALl g S
LAAGE F 6 Tk AAes Fask Akl

A cytosolic MDH ¢} mitochondrial MDH 3
He= g, 94 3l 708l lactate dehydro-
genase (lactate: NAD* oxidoreductase, EC 1.1.
1.27; LDH)9} alanine aminotransferase, EC 2
6.1.2; ALT)S) = qa =43
Fz ol m QB Aol

i

= AsE

ME B Y
SE W MR P FEE 4501 e mdor 4
5%k A% 320~360gm o] =i+ Sprague-Dawley &

9 % g 55ubE B gy o) A, b
T 9 AQAATLE brelA A5G mE: 39

JASE T 120 192, 24, 39 9 6ol 1%
A A 5kl Fel AYS A Ta

S

PR A Saeded A9 AF

o AR 2ALE Akehrh Ank A b
: E

L0 /W[ NN 01' 1 Ovji »‘i;;} -57_7]]

Fod T UdER FEAd =
A '8}919_1«“1, 1247 A4 A7 F e & A
vl E =8k Al ether =F&] shell 4] LA shol of
AA g B4 Ao wbeh A%
= cm A Sk 2k Srlab shEe)el g %
A ovho.m obgsbn QA kel olel D AlRkE
7 H i Rl B i s RO R R R
A e AA ) oF T0%7)F ]9 o)zl

o2 shdvh sheegds Akelal

[
—-4=
I
i
0
[\

A =k ?'>H Ls‘ o8] BE 27y AgAAsed

SR AGE T 2485
£ 7]%201 He AGEd Sigmasy AF F o
Lre] AL Adetgen, =9 il AgEd
J_:;, <]

=

T e 4 EE AEskd
7ZF5& 2|3 cytosol & mitochondria o =
Bl s = A e #Ee 1227 waAag
Zo| ether whalslell 4 A el on, BP0 %
248 ARk JAE A7 L AL
ol 21E% 7he 2~4°C 9 0.25M sucrose <

e]
Z Ax gER T8 abeld 7kl del 9l

a3 x;%% ml%ir stef dd& Q¥ xad
e FAskds AEE Ak —M 2~4°C =2

= 3gm & 3 3be] 9w Eke] 0.25M sucrose o & =
01 teflon glass homogenizer(Thomas <+ x—l =,
chamber clearance 0., 005~0. 007 inch) 2. 2~4°

45l A 400rpm &) &R zA23A 53]

whaele) 10w/v% ZFEA S W :Lf‘:‘ o
sucrose density gradient =4 »}J 1 ~*1 W (= =k,
1986) 2. % mitochondria &, &4 & i(?} AN

1986) 0. 2 = cytosol & 42 - »40} 1ch. & 10w/
v Rmbal A ol -8 571> g(average relative cen-
o5k M ekghel A 1037 4140359

ghed =A o) ©)wha b3, nuclei ¥ plasma mem-

pu

trifugal force,

brane -3¢

oA 2087 4w pelletst AT o
ek zEw o] sbeld e AHGE th 104,
7k 92 el okl AR el ol ¢l o
o] 2kl el-S cytosol ¥3 0% sb-gsbgdvh. A 3§
2] 7,796 g ol A 2037k A4 el s
2 pellet & 0.25 M sucrose <o} Fukazlz, ¢
il £- 20~40 w/v% sucrose linear density gradi
Mo sl F 45,200
gl 2047 U4 %li? 8o o1 -o- pellet & 0.25M
sucrose 1ol e A H 7,769 g 1A 20432k 4l
A H-w]5le] pellet ~',{- qiglom] o] pellet & mito-
chondria ¥-3# ¢ 2 2}835}9 v},

o) mE 2t 2~4°Col A Fakslerd, G
F 44 ¥-8] 7] 3= Du Pont Sorvall RC-5B refrig-
erated super speed centrifuge ¢+ OTD 658 ult-

AAG Ly, = el 7,796X g

400 g A A 14

ECERE:

ent S -& 3 A A

o, sucrose linear density gra-
radient former(ISCO model

racentrifuge &
dient g8 2 i~ g



— 126 —

B AR 5% W2 1986

750)% AF4-3he] A zshgoh

AN =H L
2 smg/ml 7+ M %5 0.25M sucrose ] o & v}
A3 2, o &ete]-g ultrasonic dismembrator
(Fischer model 300)% 20+0.4 K cycles/sec & 2
w4 53] z2&-Iel B - cytosol -3 =}
vl o] MDH & 490 A-g3bed eb(zh & o], 1985)
28]z LDH 9 ALP9 &4oH-2 cytosol ¥-3] 4
a9 & AbEslg v

ELEME &3 1 ¥3 9 2 MDHS 4w 3
- oxaloacetate ¢4 NADH & ~[a = o}d 30°C
of] H 24-7F b7l = Fqloll, 340mm whkel af F
o] F59 S 2te NADH /F Atshsle] NADrz 3
u A zJLoPh FHEEA £L9A4 S A sk Si-
egel 3 Bing(1956)2] ol ¢lstglel. zolm ol

-] & mitochondria = wwi ko

slan o} A &

EE&FAH O w19 w 1k ImlH3 == lmg 9
¥ o] wh2-ste] A NAD* B # mole = vjol
%k

¥3 4 2 LDH¥A = &AL L-lactate & 7|
Az 3l 25424 NADNE, F2lad= “UIE_
phenazine methosulfate & L] a A2 eko 7

INT (2—(P—i0dophenol)-3—p—nitropheny1—5~phen-
yltetrazolium chloride)& A}-83}ef 37°C ol A 54
7b kg4 7 A S 3= formazan o] AP S u] 4] vk
3= Babson @ Phillips (1965)2] shwlofl 2¢]sfgl
owl kel Wroblewski (1955) wgk¢) 2 #2l3led
vhebd g el

#3 o 7k ALT 34 = &2 2 L-alanine 3} a-
1A & 2Fg35ked 25°Coll Al 1034-
7b ukg A7) = Eotel WA= pyruvic acid 7+ NA-
DH 1! lactate dehydrogenase (bovine heart type

ketoglutarate &

IX, Sigma Co.) FZs}dlA] lactate = 334 o

At Ea e g4 3 EE'E'}—»‘»‘— Karmen

E-(1955)8] el ol skl e, o) ma4mo) sbadol ul
A= Iml 33 == lmg o] ghifo] 25°C, 340ume]
Al FHE b 0.0017 45k g s li A
Karmen gk$l & velul gl ef
o] Aol e g :{_./1:.*,1 g EHala Heo
S Ee 7] 8] st o1 o

e »
SLar A A

| Sigma +%j
o HAshe o e Amel wield 280 A she

2 G TAE Ashdrh o] Adeld 4 mad

2 H = 11 — ] .
A Gl AR Bl

computer con-
trolled enzyme spectrophotometer (Varian Cary
210) ¢ =},

CHHERE : 48 Fo) gl ak& 0.5N- per(hl-

oric acid ¢} methanol-ether & H” B:1l)ew «©

Wl -0- A A 34~ Colowick 5! Kaplan (1957) o &

Fg-l F2) gl 8- 2l A4 o}L- biuret ¥ (Gornall

v 1949) 07 A gksbe vk
2]

olold =% HAH2 H¥a T Azviams ¥
9.3 7%= Student t-7 29 (Schefler, 1980)q]
o) glel 71 kgl ok
o S|
BT ZHHEA o MY U xHMZHHIA Q]

MDH #4 % :7kq)3lxl == 7leds F Aqde
3 3 MDH, =14 z+¢} cytosolic MDH
sl mitochondrial MDH ¢] 3 =+ & 1z} 2c,

sted2lal & sl MDH 4 == 12212008 4

BoaEA

3] =rpsbed sharaedo] wla] ek 3.4 (P <0.001)
ol TrkE welm, o] F 1Al oF 2.5u(PL
2,000
l- . Serum MDH
- o——o0 Sham operated rats
& 1,500T1 o>—a Hepatectomizad rats
~
E
Sote00r
=)
<
E 5001
[~
ot P . " J
10,co0 ¢ Cytosolic MDH
o—o QOriginal livers
9,000 :—C Regenerating livers
£
£ 8,000
<
® 7000
Q
£
E O'L . : . . -
.
Q s,000 .
z > Mitochandrial MDH
K3
E i __ 1
c 5,000 .[— —\E
4000k o——0 Original livers
&—e Regenerating livers
ol v : s 4
] ! 2 3 [}
Posthepctectomy days
Fig. 1. Malate dehydrogenase (MDH) act-

ivity of serum and liver after
partial hepatectomy in rats. Vert-
ical Dbrackets at point indicated
mean - SD with 5 rats in each
group.
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Table 1. Activity of serum lactate dehydrog-
enase (LDH) after partial hepatec-
tomy in rats

Table 2. Activity of cytosolic lactate dehy-
drogenase (LDH) of regenerating
liver in rats

Post- L D H Wroblewski unit/m!
hepatectomy
davs Sham (%) Hepatectomy
(]
0.5 490+165 2, 0754 258***
(100) (423)
1 4924162 2,052+ 321*%*
(100) (417)
2 487+168 2,017+238%**
(100) (414)
3 491+172 1,6504£231%**
(100) (336)
6 484179 1,136+ 258**
(100) (235)

The data are expressed as mean + SD with
5 animals in each group; Sham = sham op-
eration, Hepatectomy = hepatectomized an-
imals. Significant difference from sham
operated animals (**; P <0.01, ***; P <0.001).
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activity of serum and liver after
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