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SUMMARY

From the experimental results of cellulose acetate membrane
electrophoresis we concluded the followings in explaining the LDH
isozyme patterns found in the retina and cerebrum of vertebrata.

Lactate dehydrogenase of the retina and cerebrum of both
Carassinus carassinus and Cyprinus carpio was found to have one
diffused band located bhetween LDH, and LDH, LDH isozyme
patterns of heart, pectoral muscle, liver and stomach of the
Cyprinus carpio had the same diffused band in all organs.

ILDH isozyme patterns of the cerebrum of Hynobius leechii and
Rana nigromaculata were observed to be different, in Hynobius
leeichi a single band moved to the negative pole and two bands of
LDH, and LDH, were obtained in the Rana nigromaculata.

The retina and cerebrum of Natrix tigrina lateralis were observed
as one band but Amyda maaki; had different LDH isozymes of the
retina and cerebrum. The retina of Amyda maakii had five distinct
LDH isozyme bands which had decreasing activity in the order of
LDH;, LDH,, L.LDH,, LDH, and LDH,. The cerehrum of Amyda maakii
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had one band like Natriz tigrina lateralis but it moved to the
negative pole.

LDH isozymes in the retina and cerebrum of Gallus gallus
domesticus and Melopsittacus undulatus showed one band.

Five characteristic LDH isozyme bands were obtained from the
retina of mammals, Oryctolagus cuniclus, Canis familiaris, Sus scrofa
Bos taurus and in the cerebrum of mouse, albino rat, Rhinolophus

Serrum-equinum kokai.
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]

WREel B Y WAEAA B LDHE 9474 isozyme oz F4sle] 9
+°] olv] EEs ¢l o (Markert and Moller, 1959; Wieland et al., 1959; Plagemann
et al., 1960) g, WEEE 2 CH)Ee A+ LDH isozymeo] B misliEe] A==
A #ERIF J-go] v Rt (Markert, 1968; wZ, 1971).

Lindsay (1963)+= LDH,z} LDH.®] subuniti= HEfsy 2E7F == & 558 (resp-
iratory rate)el]l =& FHAARY stke2x LDH,e B mELRHE BEde BE
o] Bzt shel vt

4 A] Kaplan (1964)= LDH isozyme pattern® 27 2] ALAZF e #ig 2
155 A4 ak glon 445 vzd gel ge 438 LDHo] 959 stz

23t RS LDH isozyme-& LDH7F &3] i@slcla skgel. ¢l
RO A E pelib =] Lowenthal et al. (1964)8 Abebe] R FRel A
= LDH isozyme patterne] ffiigiel pattern b FAbshd 2R D‘r% g A
2 Al pattern st fApebeta apgle

gt cellulose acetate membrane 719 5P o 22 AFshd A]5ked IHELENMpS] 14
off 2ol = LDH isozymee] DEHIY] €8 .ow (Miura, 1966), Bonavita and
Guaneri (1963)%& ==l = HHEY K] LDH isozymed 5% FELFF 435(+)

o 2 Bihsted o9 g4 ()= HWER subunitz T A7) #lEel
4 sl ek

—EEYL 2 B gddA e thE ikl el 2Ed BLERC] oS sl
(Di Pietro and Welnhouse, 1939) &4 2 @k AA A g A4 E o] g

F‘J"L

ff

=
W= gl vh (Brotherton, 1962). 22l m2 ¢ #liolA pyruvatefile] 24L& 53 S
ez FHEAch zev wiEEY #BiLe] LDH isozyme pattern & W3l A= #
ak
gt

AHobek, whid X oA FE= 9w fae) HiHEY 1Bist 42 LDH isozyme pat‘cernA
el osler oie g Hivd de2 WD LR ASEAE Bcke
&Ll o 8 SHedE Zl&2 el o] sEiek A Age
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EHME X FE

TR ASEMANA AT A ALlidelA T4 AR RKigd: FHS
b, fAEERE o] (Cyprinus carpio), %o (Carassinus carassinus); JiiEHEv Z5%
(H ynobius leechii), A 132 (Rana nigromaculata); LRI B+ 2 v} (Amyda maakii),
S8 Eo) (Natrix tigrina lateralis); B2 B (Gallus gallus domesticus), A3 (9
20, Melopsittacus undulatus); HiILE 2 £ mouse (Mus musculus musculus), 32 (Albino
rat), A E7] (Oryctolagus cuniclus), 329+ (Rhinolophus ferrum-equinum korai), 7|
(Canis familiaris), s}=] (Sus scrofa), 4= (Bos taurus)E $%5te glF 245 S4] 485t
el A 7HEA sl @S HE SISt A4 BRMHE AAEskglel A, A, &
THREA AN 4% F4] ice-boxe] A4 AP ArbA] Eubsle] M-S gt ek

i homogenate EA FF8] HESE 1:6 (W/ V)R 3t d&o A glass
homogenizer 24 vFedstgl o LDH (Lactate dehydrogenase, L-Latate: NAD ox-
idoreductase, EC 1.1.1. 27) isczyme cellulose acetate A 7|53 o2 Bu|slg =
Wl 2 &R e 2 (1972)¢] wEEn

Cellulose acetate membrane strip & Celiotate (Millipore)& A}-&-5} K . B
pH 8.62} barbital buffer& A}-&3Fgcl.

2 4ol b2 diEshke] LDH isozyme pattern-g& [L&sHr] $lete] i@l fif o1 9

8 BobA R R ek
#* £

1. HHE)y A2 LDH isozyme pattern.

Fol o} ole] o) ] 3le}A LDH isozyme -2 LDH,st LDH.of sigtal= F-9o] =

7} bandrk 7&/421%‘ WAl SA w2 s ek (Figl, AB).

8 Foldd A & sample & ¥ 35 (origin)ol] 4] ekzk F(+H)Fom
BEiE Y bandrb HEE g ed (Fig. 1, D) xbehe] B A = 5] bandsk 25 #
@?5]044 ti=k LDH, 5} LDH.& f&e] H=lg £54 #BEF=2 a3=qd+ Figl, C). &
REE) = FE Folo] 4 55 EA s £ patterng Hojxz eloll4 e 4
Bl %‘%—%Cﬂ A A= & patterng Bela glrh

Bk ARl ] Al A B JRES A HEERelA ok £F () Fon BEE
gkl band 7b sl geh w3 F 4 Abejd] thE LR A Aiol4 LDH  isozyme
band-t *’Im% Hold Zhielrl (Fig. 1, E.F).

AEA, A, A7, 22 FEAE HABY ARAe 5HL isozymes] ®F 3
=gl (Tig. 2). # isczyme band¥ LDH,, LDH, % LDH;2| jHe® 1 FE7F {

AE g 3 s Aol ele] ] isozyme bandel F=sb A EEh sRaF wbokel. Albino ratel)
91} A= LDH:¢ LDH, 2/@e] bandute] stg=|glcl (Fig. 2,A). Hlhez m|Fe Hep
Algor K ER FRAT GHENA BEAAE At sample [HigEe] Sk $)
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4
Ael A v bandz AF ot Ao o9 g, MAEN AL 5Ee] bandst
Sglel. ohak Aol A ke isozymes] % band Ale] 7k BLE HEATMC] kel

. TR K9l LDH isozyme pattern

—goas} oJele] gl gleiAl LDH isozyme pattern & ¥eleh oJo] f@piel LDH
isozyme patternz}: [-—3stg e}, Bl LDH,=- LDH, bande] €22+ 287 A 314
w2oe bandrl AAA AXE gF= e Figo 3, AB). dodof L ARG,
¥, 9 LDH isozyme pattern o4 % & 4] B¢ bands- AHA X 9A #Hinmsl
=y bandi el yiel (Fig. 5).

2% AE 94 SFFez w9 bandsb A=A ATEY K delAde
LDH¢} LDH, 2{§¢ bandr} Jelytcl (Fig. 3, C.D).

=lebe] Jgo]l P AE EX E9 v 4g gtd bandsl @y ok (Fig. 2,E) =4zt
ol A& M fige] LDH isozyme patterne) #ZEstveb. =iclel LB B, HHE (F
2, FF, B LDH isozyme patterng ZAMF A=l Bell 49 §1—3 =4 band®
39l o (Fig. 6).

8 Fo] 4ol LDH isozyme patterng o] e} FdatA]l F3(+H) Fo =l
bandsF ga= ol =k (Fig. 3, F).

A2k 9k el LDH isozymed # %2 #EEel A s = isozyme patterns 54
3t =k band= JElykel (Fig. 4, A.B).

Mouse, albino rat, I3 2] JiGo] ¢l g4 47 A= 52 bands)-
F2A= g 7 isozyme bande] FEE Gk THE5E Bl A9 [F—stAl LDH,,
LDH,, LDH:¢} =42 wsteb ko) OB . I, B LDH isozyme
pattern ©-& MEFLEVS A 3} W—skgd ek (Fig. 7).

Likel #5582 Hol dialg ez il f§el LDH isozyme patterno] —#3hg <4
21 eh

3
1t

£ =

Ho] o) ole] o] fHIEsL H¥el ¢le¢] LDH isozyme pattern& LDH;s LDH,d| &=-5)
& H S bandsd AARA A el Wi B bandd 2255
23 dAare v = (197D d¥ d=tol s —FA ok, Markert and Faulhaker (1965)%&
#¥E LDH IaOZymeﬁé of wetal =ZA W7k fH 2R b‘rTO% i e
A1 LDH isozymez2] bandZ 17, 24 2 34 sFRA A= 54 ARAdem Eqsdcly 32
stgl o fiEe gl 8l F 59 isozymed sRl T °‘°1 I isczyme it
binominal dlbtubut1on~— Ho] SR vty 4d u} ok

A 722 Bell A= LDH; 2 LDH4 2{82] band - A=Y ed ol e AIAE
Chen (1968)¢] EEHFEY —FA el A8 [§2) LDH isczyme patterng o) wlel
R vlx &= Ak Bufo vulgaris’= 2{de] LDH isozymed <z ¢vi 1
7k eloew (Wieland et al, 1959), Wright and Moyer (1966)% Rana pipiens,
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Rana pipiens sphenocephala, Rana palustris 3 Rana sylvaticad) 4] LDH isozymeo]
SEl wetb 3fEel A 5E7x¢] bandz vepdriz stf.em LDH.o) fifEe] 3~5(E]
subband>}F §lrlz sF vl

=pehe] Jgell Ay 23 dhvke) bandrb SAE QR o 5 (197D¢] 47 AFA=
olst zsrek.

%) #BLsH Bl slel A LDH isozyme pattern® [l—stgled BHKEIRS
HEZl A T (+)F ez oz BEE Y bandz FAs g vt 5 (197D 44
o] 4% LDH,s+ LDH, 2{f2] bands} d 3¢ LDH,q) iEEs =3 LDH.x 3 =3
Al vdehdeln BE e ol K BRI BT £R4F U5k o] #RE ERIWAL
2] Azt AR, sleb AEAY ErE w2 W3e| Er By WEKEEA AT A
4o oz yAsle] BAY AL doz o T walnA ek

gat Abehal 2] #BiEel 4 LDH isozyme pattern-& [H]—stgla =t Arale]  figell A
% 2 patterne] [g—3tglth Al HEIGA HF SFFoR B =Y isozyme
band7} trelytel. o} 9F 3 AW AstE Bonavita and Guaneri (1963)7} Boll 4] 3o
2] band® AE% A¥AF} v 5 (197D 23 E Z& Aok

Graymore (1964, 1965)%= 3z el LDH isozymed A-E—AA7] 5802 £7]
sl 2 o 4/@2] bandrsF A= 9 o cellulose acetate 7] -5y ol A= 5{E2] bands}
AEY v @ AAdE A2 2 A Gyl o MY ERA A Frhn 93
o & EEe 33 M A wWilEAdA s E AY A4l 5Ee] isozymes] 7]
== orx LDH,¢} LDH, z¥]x o}F w3t £5 #pe] LDH, 3(Ee] bandste] irb
wheh

Ar7, A, AX D £ MR dAAE G4 mWELEYY e REAAS el 5
o] isozymed E4T 4 Atk

Sukal o] fREkE ohE WFLEMe) 27l fral v T Aol fElEe] flie] TR fgshe]
B2 A2 2aa e A4,

Mouse, 3151, k2] Jioll A= c}2M ] isozymeo] HEs] f el (Fig. 4). zelz &
FEo A A48 sl 4= M=k el LDH isozyme patterng »x3lglen,
LDH,, LDH.>+ 283tz LDH:9} LDH.: A2 & ¥=& ngdrt

Lindsay (1963)7F LDH,5 LDH;¢] subuniti it“&h] e/ 2 TE5E wE M
A Btke 24 LDH,o) €82 BBLAHE F ke FEd AL FHgoletn F3
T o] Apdelebd & gl A AR MFLEY H;ﬂg} i 4 LDH,o} LDH,7 743
ZF7 S5 ng AL A5 T2 EES BE RSEAA B L Jelst G
Roez Brdrh

Bonavita and Guaneri (1963)¢] F3d = &K ‘E%ﬁﬂ] AZ BEHY 275 FF(H)
Z¢] LDH isozyme bandx vtebvbr] <] zbésle 7 8Fe] Haltl

] E

HWHeENY MBSl fgol slel4 LDH isozyme patterng F#fvo 2 #3735k
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cellulose acetate WRIKEIES o] &bl 2T 23 vhal 72 &KL gl
L Felo} ofef2) sl f%e) LDH isozymed LDH,z LDH.ef] sigt=le

TR v bandrl ggeslglcl. odel el WLEE EyAY, TR Be LDH isozymeZ =
T vhge] s wel bandz Jebyiel
2. ZE 23 el fEoll 9leiA LDH isozyme patterne. ol A sith.

ol AE o= fEE wl bandsl, A7 e A= LDH,¢- LDH, Tyu B band7}

vﬁiélﬂ A8l ffell A = whgre] dhvkel bandz EfEE|u Aeldl A S
fel isozymeo] thzuh #) x}ele} #HBLES A= 5] isczyme handsl ¥
*5% LDH; LDH, LDH,, LDH. % LDH,s] s = vte}

#ehe] e G4 faZolol el wlel bandelvh WA £FTes BHW o] vh

T Al 1.
Bl o

4. B AR A e N Kol ool LDH isozyme®. vlzke] t}el band 2 viehyl
5 X\QFJL 7, A, & AR EHFE i

use, albino rat, @k ] el A = 5iE S
o2l *Vﬁl%fm W] 2o e} #EYEs fio) LDHE 2

& A3 pyruvate {GRFE o] Rl Az gle A

A,
2l
r)
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Explanation of Figures

Fig. 1. The LDH isozyme patterns in the retinae obtained from vertebrates (separated by

cellulose acetate electrophoresis)

A. Carassinus carassinus B. Cyprinus carpio
C. Amyda maakii D. Natrix tigrina lateralis
E. Gallus gallus domesticus F. Melopsittacus undulatus

Fig. 2. The LDH isozyme patterns in the retinae obtained from vetebrates
A. Albino rat B. Oryctolagus cuniculus
C. Canis familiaris D. Sus scrofa

E. Bos taurus

Fig. 3. The LDH isozymes in the brain from vertebrates

A. Carassipus carassinus B. Cyprinus carpio

C. Hynobius leechii D. Rana nigromaculata

E. Amxyda maakii F. Natrix tigrina lateralis
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Fig. 4. The LDH isozymes in the brain from vertebrates;

A. Melopsittacus undulatus

C. Mus musculus musculus

D, Albino rat

E, Rhinolophus ferrum-equinum kora

Fig. 5.
Zymogram showing LDH isozymz
patterns in the several organs of.

Cxyprinus carpio:
A. Heart
"C. Liver

B. Pectoral muscle
D, Stomach

Fig. 6.
The LDH isozyme patterns in
the several organs of Amyda
maakii

A. Heart B. Stomach
C. Pectoral muscle
D. Liver

E, Kidney

Vol. 22, No. 1

B. Gallus gallus domesticus

Fig. 7.
The LDH isqzyme patterns
in the several organs of
the bat (Rhinol phus
Sferrum-equinum korai).

A. Heart
C. Liver

B. Pectoral muscle
D. Kidney



