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% M Z0f (Lampetra japonica) XL MAL=AO|EEA
SHEAES o|EM
=R PR

BFoeta o) Tuet Y

AMZEORE HS BE HESEE 021 FHXNER O|RO{ZT HAFL0|HEA(EC 1.
1. 1.27, Lactate dehydrogenase, LDH)E X[1, EMZEFS LDHE cellulose
acetate 3 starch gel M7|FS3 23 otel SAx4L= BD=oxc

a2t 2 4AEHoAM polyacrylamide gel M7|g9 & ol olsiaM & AMEO
(Lampetra japonica) S22, % % AXe| LDHe 3702 S9%4, Z+e| LDHe 271
o EHELZ 2alHACE Polyacrylamide ge!l isoelectric focusing (PAGIEF) 2
c2E ST AR DHE 4719 S& A, 718l LDHE 2749 SYE4z 2e| 5o
I, =429 LDH= chromatofocusing®t Z1 4742 LDH S9&42 Fal=odct &
MEo 22 LDH S&HALEL Sphadex G-200 gel filtration ZF 2Xt2k0] 140,
00082 LiEMGCH 222, AMZE % ZHxE LDH S9&ELAE pyruvateo 2|5 bl
Hrz MNsj=end LDH Ay, ¥ LDH B, S¥&49 ST XiE HoiFch 2
2l ME, 7} 3 A2 IDH S9&EA= Foll tdsldcl, Av|e ZoszEE AME
ol (Lampetra japonica) = T SEAI} ojLEl SYAELEE 71X o] SYELE
g 0| < 4 siRuUfAES TxE= fAMSICID ALRECL
KEY WORDS: Lactate dehvdrogenase, Lamprey (Lampetra japonica),
Heterogeneity, PAGIEF, Chromatofocusing.

HE 59 FiFhoFAL(EC 1.1.1.27,
Lactate dehydrogenase, LDH)®} Ldh-A %
Ldh-B ¥ #3ae staed A € B2 o|F
o7 ATEZe A, AsB, AgBy ABg 2 B,
EQELE TER(Cahn et al., 1962;
Markert, 1968), ol S9&EAE] AVIBFY
2 FE3 2 Bold S vepin, 2L
714 ZAAqME Ay FAELIL FAEHA &
Aste] gr1a 27AM pyruvate’t lactate®
#9E o g ) EF ALY HZe 3
714 zAdME By FHEL dddez &
28 3714 zAA lactated
pyruvate29] Atgtag o # gt (Wilson et

ol

B ATE 19904E BIHYSNEAD AHFRAA
A7 o FARY.

al., 1964). LDH E$i&E i A3 fFAx
Ldh-C9 A% ER/F 2 2Fc FldAv &
#d53 (Blanco and Zinkham, 1963;
Goldberg, 1972), ZZlFe T4y =z
A4 22 (Whitt, 1970) 3 232<AM 2HEHH
(Sensabaugh and Kaplan, 1972; Whitt
et al., 1975; Frankel, 1980), d3&oi% A
BEolE A, obrtul, 2, MR B YA Aol A
W slo] (Whitt, 1970) A dde] ZAE XA
%E B+E Ruddtt(Kettler and Whitt,
1986; Kim and Yum, 1989). HZ%E
LDH f3xte] st #stde HFFE £
718HANA Ldh-A%t Ldh-B7t 5ol A,
I F fFHEAEAA o8]l Ldh-C7t wHEojA
Az 7t Ao At (Markert et al.,
1975). 23 o] s

L.

L

1975; Whitt et al.,
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FAA7 Ldh-Col o] &
A7t %*115101 th -A 2 Ldh-B7} ©HEIH
thi= A7 AAHHA (Baldwin and Lake,
1987; Baldwin et al., 1988) &J&°] A|7|%

e,

4258% Asadsdon Y w2 2
SRR
AEHY 289 021 A, dzse 2

7ol A7iAl 2te] LDHE R ZF A ©d
LDH &4 E 7\]‘/]1_ o3 HFFEo|h
A Aol (Petromyzon marinus) ¢ LDHE
getd@da LDH A 7FY fArete 243
ARz BnFEgdov(Wilson et al, 1964),
A4 Aol (Lampetra planer))® LDHE Ldh-
A, Ldh-B % W §4AF & Mo /A7
Bagstd Ay ddEn g 3 he] fFRA
o wdE dYd FTHELE affinity
chromatographydeiAl LDH-ASl d&7 &
AEH Al B Esta ZldEel dig JdA FEe
LDH-B® #A8td #HF%E LDH A, B9%
49 LDH By S9&EAY F 548 vehy
v Aoz HuHdtd(Dell Agata et al.,
1988). wakd B Ay A Ao (Lampetra
japonica)® LDHE A7|94%, isoelectric
focusing, chromatofocusing, gel filtr-
ation, gl e <t 2 BAE LDH Ay,
B4 L C4 EAELETH 71A & & Hlwet
ol AAAo] LDHe S4& H3tuzt HAls
At

e U

Az

A Aol (Lampetra japonica)v ZHE <l
AT Al s3]
N’ -methylene-bis-acrylamide, nitro blue
tetrazolium (NBT),
fate (PMS), nicotinamide adenine di-
nucleotide (NAD), NAD reduced form
(NADH), bovine serum albumin(BSA),

o, acrylamide, N,

phenazine methosul-
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pharmalytes Sigma &%, Sephadex G-
200, polybuffer 74, polybuffer exchanger

94 (PBE 94) ¥ Pharmacia AME& A3t
A},
HMr1d=s

Zt 222 A&3 T ZHFE A48 Ao ¥

_‘?‘_

A-g F83| AAGY F 4£CE X417 0.1M
potassium phosphate buffer(pH 6.85)& 3
W (V/W) 718 g E5ol
homogenizer2 3t on,
20,000g refrigerated centrifuge(Hitachi
20 PR-52D) oA 1A17HH 291 l4l¥ejate]
& ATdE A B8R AHEEI T

Cellulose acetate A7]¥9 %2 Park# Cho
(1972) 9] "hiol o3 cellulose acetate gel
(Millipore) 2ellA barbital buffer(pH 8.6,
1 0.075) 8 AHg3ta] 100V FHSE dtellA 14
b AZ19 % F Whitt(1970) 2] #HE 283t
of LDH 94 32, 3% ANl a3 Azl
©™ laser densitometer (LKB 2202)& AH&
3la] densitogram= AUt

Polyacrylamide gel #1719 %2 Laemmli
(1970) 2] el 93
circulator (LKB 2219) & &3l 4°'C2
AA 71 polyacrylamide vertical slab
system (LKB 2001) 2.2 #AgA%. 7.5%
acrylamide separation gel® 2.5%
acrylamide stacking gelel %% slab gel
£ 953, Algde 50% sucrose®t 0.05%
bromophenol blue&d& 1:1(V/V)2 734
t}. Tris-glycine buffer (pH 8.3) & A}-&3t4
200Vl A 3083F AAMAIZ 3 300V <A 3 A
30 B O dAridEeidd. BA d4e
Whitt (1970) 9] Wil 938 DL-Lactate,
NBT, PMS % NAD* &% gdo gelS 4ol
37°ColA AM g F 15% ZAF SquUioA 2
A A

A& glass
o] £9d& 4°C,

thermostatic

pyruvate



July 1993

9 0.13mM NADHE ##%F 0.1M
potassium phosphate buffer (pH 6.85)
3mlel Al&E 718 ¥ NADHZ®E NAD*
2 AgxE HEE spectrophotometer
(Hitachi 200-20)2 25°C, 340nmelAr &%
st 49 wee 1§ EY HadHe
optical density 1.0& 1 unit® 3lich

Gl Aol s LowryE(1951) 9 el
me} s oen, of o BSAE aFdHdz
Ab&8t 500nmellA FBEE S BES
e ekl et

Isoelectric focusing
Vertical

isoelectric

polyacrylamide rod gel
focusing (PAGIEF) & 40%
pharmalyte (pH 3-10, Sigma), 0.23%
TEMED, 0.1% ammonium persulfateE *
&35l 4% acrylamide rod gel® RHER
10% TdHT 2%
solution (overlay sol.) & rod gel$lel 7}gt
¥, 40% sucrosed IR A FAHZ,
A 2 A ARE gel AR e &
ol 0.04M NaOH £9& Y3, F3dde=
0.01M H3PO4 &94E Fo] 2mA/tubed 3
FolA 4087 460VellM 20A 2 BF AV F
£ AAEEY. PAGIEF ¥ Al8% 718 rod
el?t LDH A& dAsta 434 & gel
pH gradient® %37 93t 3mm A
2 pHE Z3 & ¥ olFAelel izt £&34
wE9len, PAGIEF % LDH 8aie
FARE &3 ZFEIA g3l plE A
Y. A719% F Ea2H9L polyacrylamide
gel A719537 T34 NS HAEA

sucrose® ampholine

ag

O g lo rle

Chromatofocusing

Chromatofocusing gel PBE 94
(Pharmacia) & 0.025M imidazole-HCI
buffer(pH 7.4) & A43t<] bed volume 15
Hl2 column(10 X 300mm)el] A3 g7
HYAIHTE 2A4Zo] LDH 30mgs ELdste
H¥ buffer 2mlE 7}slx, 1:82 3 Ag
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polybuffer 74-HC1(0.0075mM, pH 4.0)&
9.5cm/h9 #%2& bed volume®] 14¥ %
T A& #dsted pH 749 FulE A8y
o 8ZFdL 1ml¥ ¥ 280nmolA ©H
A FAEE 2l g4284 2 pHE A
o] elution profiles 2Hd skt

Sephadex G-200 gel filtration chromato-
graphy

A FZel A2 F2Y 0.6mlst & 4% F
Zd 0.5mle &FL&AE 0.1M potassium
phosphate buffer(pH 6.85)2 #HF A7
Sephadex G-200 column(15 X 210mm)?l
7}t & 0.1M potassium phosphate buffer
(pH 6.85)& A% fYstdtt. &&4L 2ml
A Rt A7dE 2 FHEL 84& 23
3l elution profiled 2HAdstgdth
LDHe| 7|&e|Ey W doty 3

LDH #9849 7dszd o3 5484
ARPYEE dotR7] s A3 =42, 4
A 2 EF LDH S9&49 FA€E LDH
Ay By B Cy BHEA2(Cho et al., 1993)8
z}z} pyruvate HE 100 uMolA 10mM7HR]
F7HAFIHA gAel Wt et

Ao 242, AR 3 tz2A FEYL 7}
Zy 50°CellA 5, 10, 20, 30, 40, 50 ¥ 60%
FAAMYF F, 4°CoA 1A B LA EA
th 4°C, 20,000g0A 1A17F B AAR2)§
F A AENE ARR AMS3le] LDH 4%
=74 5t

0x
I

dnt 3 nF

LDH SEx2| MIdasa
AR marinus%
Lampetra lamottei®l LDH+= starch gel
7195 23 & 7k sRddAz 749
Nel sEA~E BEudEdrt(Markert et al.,
1975).

Petromyzon

Petromyzon marinus, Mordacia
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mordax ¥ Geotria australis(Baldwin et
al., 1987)9 Lampetra planeri(Dell’
Agata et al., 1988)¢ LDH 7A%:E
cellulose acetate 714 EdlA & 79 &
Adairz FAdFAY, £ A AA G
(Lampetra japonica)® ZAZ, &A% % 3t
Z2 o &A= LDHE cellulose acetate A
7198 da RE 2N @d FHF5AV)
el Dell Agatas (1988) 9] Zdzte} d=|3}
AH(Fig. 1). 284, polyacrylamide gel
A7 & A7 A2, A7 L AN
€ A AN, BtEAAME F AY FHERM U
Btom 5% T BHEL AT &
4€ Bt (Fig. 2).

A F42, 4% ¢ tx4e] LDH &
Aas &4 33 27 A 23] AL {4
go] ZolEAth(Table 1). ©] B3 FAHEXR
He] Ex o] AA v 2 FA] (Kim
and Yum, 1989), 229 A o| 713
Axn 4%, EAI2AH M2 veudes Ao
(Gesser and Sundell, 1971) 2 2% &
ol 7vF aA Jehvtes FHFFE (Scrutton
and Utter, 1968) 3 Aoz} Aot

A golo] A, A F 239 LDH
FAEALE FEdr] H3l vertical polyacryl-
amide rod gel isoelectric focusing& 423}
gt FHAI2LME SFFAAEE pl 4.
80, 4.85, 4.95, 5.05% =F" 4 M FY
ot gAEdn, AFERAANE 2422
Z epEsbA 2 W) e B EAVE e
pl 4.25, 4.32, 6.76, 6.852 ZIA T tpai
gelelen gtz e pl 7.55, 7.63¢ F

a b c

Fig. 1. Densitograms of LDH isozyme in tissue extracts
of Lampetra japonica by cellulose acetate
electrophoresis. a, skeletal muscle; b, heart; c, liver.
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Fig. 2. Polyacrylamide gel electrophoresis of LDH
isozymes in Lampetra japonica. a, skeletal muscle; b,
heart; c, kidney; d, liver.

Table 1. LDH of tissue extracts in Lampetra japonica.

Activityunit)  Protein(mg) Specific
Tissue activity
Wet tissuelg) Wet tissue(g) {unit/mg)}
Skeletal muscle 480 84 5.71
Heart 465 112 4.15
Liver 465 135 344

Mol FHELI BAHAJH(Fig. 3). a¥E=R
Mordacia mordax, Geotria australis9]
LDH% pH 3.5-10°1A thin layer agarose
gel isoelectric focusing ¥ A3 3 &4
Fa4gs By (Baldwin et al, 1987) % =
A vebsTh

Polyacrylamide gel #7|4%3 A7 &34
o, A%, B A AM Al A T e B
vl #]lso] 2 Folydo] vehbA] @te
U IEFZ= dl e BHEA Eiseg 2
217ke] 7)ol el 2ol E YEhliH, g sl o]
deol FAAE HHE Reg & £ vk a9
v FRAte g weot vekdt AdejeleR U
H RTEAAH I M2 fASEA polyacryl-
amide gel A71FFNA FASHA JEhd Ao
2 AR
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c
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Fig. 3. Lactate dehydrogenase isozymes in Lampetra
japonica tissue extract separated by PAGIEF in a
gradient of pH 3-10. a, skeletal muscle; b, heart; c, liver.

Chromatofocusing

A Zel FHEY LDH FHAELEE
polybuffer exchanger 94 column2=
chromatofocusing® dAlste] elution
profile® A3t Qg A2 EA
3= LDHE A3 vnA] d9dEL pH 7.
0%E pH 6.0410]9] &Zdo] i EA 3%
3, LDH 984+ pH 5.2, 5.1, 5.0, 4.8
o] BgoM #AHAH(Fig. 4). whepd A
Zol FAZ A3l LDH E9E&E4E pl
5.2, 5.1, 5.0, 4.8% AV ol A FHES
Z 2=y, ayeE AdFge] FAZde
pl 5.05, 4.95, 4.85, 4.8 ul 7He} FHEA
7t ZAgclE PAGIEF A3el fAst4t, o
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29 AQgole Ldh A% Ldh-B7b #d@Et
2 Aoz

Sephadex G-200 gel filtration chromato-
graphy

A4go] LDH T84 ¥AFE 5387
sl EAgko] 140,000 =1 & 473 LDH
Z9 &4 (Pesce et al., 1964) 9 AAdFo) F7
2 LDH £8&42E% 8% th¥ Sephadex
G-200 chromatographyste 28& Ut
7t EY& LDH 4% 439 elution
profile® #Asdom (Fig. 5, LDH &40]
AA Jehd 82 polyacrylamide gel 7]
A 5e ¥ densitogram< AATHFig. 6). 3
Aol A3 LDH 984 & 4% LDH
a9 e B £&Ho] FAHA %
oA Bbako] <F 35,0000 AbERA| A
o] 140,000 =Y & AT + Jongd QR E
ol ZZAF LDH BHEL FAFY fAMES
t}(Rehse and Davidson, 1986). #HFFE¢
LDH $9&EAe] EA#E Fo uat F3he] 2
ol AUAT 140,000% =ol 2 (Pesce et al.,
1967; Kim and Yum, 1989), 3E33%E
9l Ao FExdFo] fFAletnz LDHe A
33 B vnd A fAEe e

Uepaey,

LDH2| Z7|1&2lEN
LDH T9&EAEY AgAd A% e
A, ole 9848 EA zold 9% Aoz
(Heck, 1969) LDH B9&EAEL pyruvate
of o3 Agiutgo] HNE th2A Jedo
(Pesce et al., 1964; Sidell and Beland,
1980). &5 22 #7138 234 Bel EAte
LDH A, $9&4E 25%9 pyruvated ¢
A I ASEAT, AR 2 o 7 3714
z4¢ g LDH B, $9842E A¥E
pyruvatedl = A|EH ofF W 7|dFE
AM pyruvateZ lactate® LY u A
olt}(Markert and Ursprung, 1962;
Kaplan and Goodfiend, 1964; Whitt,



324 Korean J. Zool Vol. 36, No. 3
10~ 8.0 :
SN |
\ 1
N ]
~ o I
€08~ -~ 7.0 5
: T o —~
S -
& N I
06— 6.0 20
e n
b =
: :
sl 5.0 — 20X
g =
v ~ —
2 8
<
L 40 102
“ £
N
C
» .
wie ] |

30 60 90 120

150

180 210 240 270 300

Fraction number

Fig. 4. Chromatofocusing of LDH isozyme in Lampetra japonica skeletal muscle on a column of PBE 94. Column:
10 x 300mm. Sample: 2ml start buffer containing Lampetra japonica LDH(30mg). Elution conditions: start buffer
0.025M imidazole-HCI, pH 7.4; elution buffer 0.0075mmol/pH unit/ml polybuffer 74, pH 4.0. Flow rate: 9.5cm/h.
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Fig. 5. Gel filtration of LDH isozymes in the mixture of
Lampetra japonica skeletal muscle extract and bovine
heart extract on a Sephadex G-200 column (15 X
210mm).

a b ¢
M /\/\/L‘\

Fig. 6. Densitograms of LDH isozymes. a, fraction 13

after the gel filtration (Fig. 5); b, Bos taurus heart LDH

isozymes; ¢, Lampetra japonica skeletal muscle LDH
isozymes.

i)

1970). LDH 9849 A Eo|4x 7
Zo] W& AHeFHAY Hlm ATE b
I #AHE gAE HAAE -l Fo
&8 gch(Sidell and Beland, 1980).

2 AFCdAN AT 232, A% € 12
o] LDH F9&4E 7H&4 8 &3 da,
10mM pyruvateolA] 2440 243 42%,
AR 40%, 2L 48%9 F4o] dof 3
= A4E A (Fig. 7). Affinity chro-
matography % DEAE-Sephacel chroma-
tographyel 23l A€ LDH Ay By 2 Cy4
FARAY NFYENE SHT A9 10mM
pyruvateelAl LDH A& 72%, LDH Cye
50%, LDH B4e 22%9 40| ol UATh
mebA] LDH A, pyruvatee] 93 A3z
7t 74 weow, LDH By Asigwst 7Hg
Fol AFE9 pyruvatedlME AHalgL H
o FQ3, LDH Cu9 AHalFdx=e LDH A,
LDH B9 2% F=2 Jelgth(Fig. 8). =
g Pyruvate 10mMelM Pseudophycis
barbata®) LDH A = 87%, LDH C,=
66%, LDH Byt 55%9 4L uJehio
(Baldwin et al, 1988) ¥ d&d ZAile} ¢
A2 o 1A AL FAleA T A9
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AP =rF o2 Jebgdet, @4l /E v
g AL Petromyzon marinus® #7332
LDH &84+ 97%, Geotria australis®
#7247 LDH %ﬂﬁ_:-x‘i 75%,
mordax®] 4 LDH B34+ E T0%9 &
do]l Yetwtm (Baldwin et al., 1987),
Lampetra planeri®]l 3+ LDH 984+
7mM pyruvatedl A 55%2 E79 &F A
A Bue R B #o] dFsle Ao
2 Bt (Dell Agata et al, 1988). =
g A FA HAo) (Myxine glutinosa) &
10mM pyruvateos LDH A & 81%, LDH
B, 48%¢9] E/do] dolglol Matd &7 3

Mordacia

Relative activity(%)

] 20 40 60 80 100
(Pyruvatd] x107* M

Fig. 7. Effect of pyruvate concentrations on the activity
of the LDH isozyme of Lampetra japonica. Liver
extract %~y , Skeletal muscle extract o-o, Heart
extract m—-m .
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Fig. 8. Effect of pyruvate concentrations on the activity
of the LDH isozymes. Coreoperca herzi LDH A4 o-o;
Bos taurus LDH B4 m—m ; Gadus macrocephalus LDH
Cq %k
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o] 2427 A% 7lFe] 3t gAge
fFolgl B 92 (Sidell and Beland,
1980), Eptatretus cirrhatustT LDH A,
100%, LDH B, 81%9 #&A4& ‘et
(Baldwin et al., 1989). zz8lx:, wWo
(Channichthys rhinoceratus) 9l E7 a3 4
el LDHE #H7|4% 27 o|FAe7t 54%
gt el B EA0W, 10mM pyruvatecid
FZ 2o 656%, Aol 60%9 FHdoz A
Z7F fAREALE ol Fole FAT T0%, A
A 40%9 G4 ving O 423 FA18 A
H2M EHFEE Ao Hia FH A
TEoEMN Jehd A#gtn Had b o
(Feller et al, 1991). ¥ Ade] A4 &
A, A 9 =9 LDH F9E54s 40-
48% 2 A HFA P. marinus, M.
mordax % G. australis 41 29 LDH 9
Fide vEA AFErt AN 2504
< AA VR ghst, ole3 Ade AGH
°] LDH ¥ aago] 371 4 o FolA sle
o, LDH A% By 982 Aalgde S8 &
Hlo2y Ldh-A% Ldh-B7} % #3d
o2 AlgHET

(

pos

LDHe| Hetd A
dell & B LDH FAE4LE wash
= 8424 dEEe #HFFEA LDH By
£9154E LDH A, $9E4 2o} do OIS
Hd 3tk (Shaklee et al., 1973; Coppes et
al., 1987; Kim and Yum, 1989). ¥ 43
2 A 32, AR 2 2L 50°C 9
A Zyzy 5, 10, 20, 30, 40, 50 ¥ 6087 4
Aelgt & LDH 42 &3siddt. 1 2da =
ol we} & Aolr} glo] MZ7 2% dof ¢t
ot th(Fig., 9). Wojzte] &3t Al o of
FE 50°CelA dxa Arg 284 6087}
2 WEA# LDH 4<% 233 A
Cynoscion striatus 222 30%7 93¢
§ 2% LDH #4o] &3] gloidx, A
wEALE 60F7 A8 Ax 50"/ o] Aol
Fobsd Aol ¥ Btk ¢ ¥
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Fig. 9. Thermal inactivation of LDH isozymes from
Lampetra japonica skeletal muscle, heart and liver
extracts af 50°C in 0.1M potassium phosphate buffer,
pH 6.85. Skeletal muscle o—-o; Liver %—¥%; Heart
a-a.

A}t Micropogonias furnieri$ Macrodon
ancylodon® 73%% A3l 7 A 9E L,
EH 29 AR el HFH =
(Coppes et al., 1987), ol ¥ d4d 27 A
2Z BF dol ehF AT v Ad AolE e}
A 22 ek dA)strh, ohebaA A ol
LDH $$&4% Polyacrylamide gel #1719
T 23 (Fig. 2A# ZF Koo aA veht
2l AR 22 whel FHELe FAH]E0]
Rzt Apol7f glemz dof e AP =
7b 2F7re] zpolE utERd Zle=m AZEwW, 1
SR AE9 Fo U Ao FAREIT L A
Zte ot

ol2{3t AAES AYge] LDH/ ©d &4
Eavt ol EHELER ofFolixlen, 7
SRAAES] FrE nEFE v B3}
dxjo] A3eta E4o] fAlstA vt Hem
AtRE

= ol
=

o=
(=)

— —
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Heterogeneity of Lactate Dehyrogenase Isozymes in tissues of Lampetra japonica
Sung Kyu Cho and Jung Joo Yum (Department of Biology, Chongju University, Chongju 360-
764, Korea)

All vertebrates other than lampreys exhibit multiple loci encoding lactate dehydrogenase (EC 1.
1.1.27,LDH). From the result shown by cellulose acetate and starch gel electrophoresis, the
lampreys were reported to have only one isozyme.

However in our results the LDH of skeletal muscle, heart and kidney in Lampetra japonica
were separated into three isozymes and that of liver was separated into two isozymes by
polyacrylamide gel electrophoresis.

The LDH of skeletal muscle and heart were separated into four isozymes and that of liver was
separated into two isozymes by polyacrylamide gel isoelectric focusing (PAGIEF). The LDH of
skeletal muscle were separated into four isozymes through the chromatofocusing. The molecular
weight of LDH isozymes in skeletal muscle was approximately estimated to be 140,000 by
Sephadex G-200 gel filtration. The LDH isozymes of skeletal muscle, heart and liver were
inhibited by pyruvate to the nearly similar degree. And the degree of inhibition by pyruvate
showed the value between LDH A4 and LDH B, isozyme. And the LDH isozymes in heart, liver
and skeletal muscle were thermostable.

The results mentioned above indicate that the LDH isozyme in lamprey (Lampetra japonica)
has not one isozyme but isozymes. And it is also found out that the two structures of their

subunits are similar each others.



