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SUMMARY

A cellulose acetate electrophoretic survey on Korean Anura has revealed
the presence of diverse lactate and malate dehydrogenase isozymes. The
LDH and MDH isozymes in the tissues of the brain, heart, stomach,
skeletal muscle and liver of the six species of Anura examined show the
species specific patterns which differ from those of mammals and birds.
Two isozymic forms of LDH and MDH exist in both Rana nigromaculata
and Rana nigromaculata coreana, respectively, with almost the same pattern.
LDH of Bombina orientalis has f{ive isozymic forms, and that of Rana
temporaria ornativentris contains four isozymes. Bufo sp. has 3 to 5, and
Rana rugosa has 3 to 4 isozymic bands according to the tissues.

MDH’s of all animals have two isozymic forms with different spacing on
the zymograms.

A B

AZFEY isozyme ZpguldlA s deE dFR AL AL Gi4(LDH; lactate
dehydrogenase)e] t} (Markert, 1963; Kaplan, 1964; Wieland & Pfleiderer, 1963). %<}
2579 LDHE: 509 71249 isozymel s FA=He g2} olf, FAF & sb5Ra e 2A
v} 2} (Chen, 1968; Graninger & Kunz, 1966; Wieland ez al., 1959; Agrell and Kjellberg,
1965). &3] hybridization teste] 4 bull frog®] LDH = 553 & 58 sl A4 Helv £9
LDHs¢} o} =r}(Kaplan, 1964).
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Abg-4o] & F A (MDII, malatc dehydrogenase) isozyme-2- LDII B e} wlepdo] A =Rlul Zoj

w2 B8 K 4= oIl {Chen, 1968; Wicme, 1965; Wright and Subtcelny, 1971; Agrell and

Kjellberg, 1965).

o] 8] gk isozymed] vhoFA L Al g o 1o) v (Kaplan, 1970; Wilson

al, 1964}, otA7ztx Felu 319 "’dﬁz—ﬁlﬁ 507}’mt4 A Bl B wEe =2k o]
0

U

R\l 1o] gleh. 53] Sg ‘431-3] oFA ol W3t isozymed] A FFHEH = AATE 5 HzAd
A Aol QS Folp( - F -2, 19715 w2 -3, 1972)
E AT= oy AL 7&'&5‘?-04 HzAg z¥e 2 sjxe LDH u MDH isozymes) pattern
o mg oz AHTE B £ L AEY FAAAE 2TIHH T A=)
M= 8 g
A FEL Ag2mst A, §88, 24 2 9N A AN 72 (Rana nigromaculata)

M Fel{Rana nigromaculata coreana), 37 Tel{Rana rugosa), A7 T2 (Rana tem poraria
ornativentris), BF7 8 (Bufo sp.) % F&o T2 (Bombina orientalis)®] Fn]E 6EL A4
sh3eh.

AEETEL AT ZAF F A2 5 slle] 23 FH5EE 1:6(w/v) = 3t ice bath %o 4
+%4 glass homogenizer® 2082 ¥4j8k9 o1& zA 82 barbituric acid buffer(pH 8.6,
o] 274% 0.075) A cellulose acctate strip A7 F4ge=2 LDH(lactate dehydrogenase,
L-lactate:NAD oxidoreductase. E.C., 1.1.1.27) 8 MDH (malate dehydrogenase, L-malate:
NAD oxidoreductase, E.C., 1.1.1.37) isozyme% 2] sty on], B3 Ao2 29 sln %
lem# 0.75mA9] A F2 6047 A& el Zlel w2 vk F . 2(1971) o wF .- 2(1972)9]
i wlzbe), cellulose acetate strip Separax {(Fuji Photo Co., Japan), Sclecta (S. & S.
Germany), Celotate (Millipore, U.S.A)E A}-8-81 o).

2 o

TR A, FRE, 2, 4 2 HzAd 4] 2 LDH isozyme 5719 band 2 744
of gleb. 2By A TEl = A =l 3 A 4, TRl 24, BT 244 wie)
34,5702 A o A TelE 23 = 3 AR e T sk FvTE e A
el 242 T4 adet(Figs. 1-5).

ATE % 559 LDH isozymed TH-Fole 2] o] 545 478 Aol glovf. Het F
Zof 419 patterno] wiwks] Mgk AHe] FAolsk(Figs. 3,4).

o 7e 2232 LDH isozymed 7| &0 8 & APEEL wzdd, )Fel= LDH-33
LDH-5%, &7 Tl LDH-2¢} LDH-52k& Zt= gleb. 472 A2, 4 € H24 L Fol3)
o BT A 444 LDI-lark ehel, $4 7o) LDH-LS) fi2lo) LDH-1S] whehiteh
(Figs. 4,5,6). &7 72 & Fd7) 7o nlske] isozyme Alo] o] zkAe] =wUdks}, Y, 7k, & @
=A zo| 4= LDH-2, LDH-4, LDH-59 37§ &, 4x< LDH-2, LDH-3, LDH-4, LDH-5% 7
= gvh BTN TR FElel wEle isozymed] o] L b whEm A isozyme Abe] ) A
o] zUsA iehyew, A Z, ] @ Yol 4= LDH-2, LDH-3, LDH-4, LDH-5, LDH-5a~}
velbytm, AAke) A= LDH-3, LDH-4, LDH-5, LDH-5a, 7tefl 4= LDI-4, LDH-5, LDIH-5a7}
e
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Figs. 1—5 Fig. 6
1. Bonbina orientalis 1. liver (Bombina orientalis)
2. Rana nigromaculata 2. stomach (Rana nigrolmaculata)
3. Rana nigromaculata coreana 3. brain (Rana nigromacuat coreana)
4. Rana rugosa 4. stomach (Rana rugosa)
5. Rana tem poraia ornativentris 6. liver (Bufo sp.)
6. Befo sp
i =t

Agrell and Kjellberg (1965)% starch gel R>|d ¥4 22 Rana temporariad AF, TF
g ool 4] LDH isozymeo] 4719 bandz T4 =} &8 w3 2w, Graninger and Kunz(1966)
2l Chen(1968)-¢- acrylamide geld~7] W o2 =& v &% o8 239 LDH isozymeo] 274
o] bandz FAH @ gcta st 2 & A A= Rana temporaria ornativentrisdl] A
4-12] LDH isozymee] e =et. £ Al A& Rana nigromaculatas} Rana nigromaculata
coreanad) A 2712) LDH isozymee] A2 A9 22 oz veiyren], MDH isozyme: &
patterng 3o Fgvh. weba o] 2% LDH9 MDH isozymesl] 33k & A 54k = $- 7H7bE &
od gAN UdFE AR

Triturus alpestrisid) 4= 308 LDH isozyme o], e|lx Bombina variegatad A& 7]
o wkeb il W=l 308 isozymee] Yebubeli ®.mE 3w 9lt}(Chen, 1968). v} & AFH A4
= Bombina orientalis® A 5712] LDH isozymeo] =gl = glct.

Bufo vulgaris= 219 LDH isozyme$ Z3 itz B3 Heo] ¢l &=vl(Wieland et al., 1959),
£ Aga A Bufo sp. Al w}& wo]sl sle] LDH isozymee] 37Hel4 5707422 band® vt
ehyeh.

Wright and Moyer(1966)= Rana pipiens, Rana pipiens sphenocephala, Rana palustris
8l Rana sylvaticad] A LDH isozymeo] 7] 3ol wle} 376l 4] 547212 band® Yehdeba 34
o], LDH-19 $]x]¢] 3~57%] subbandr} glvtx stgvk 2elv & A A= Rana nigro-
maculata, Rana nigromaculata coreana, Rana rugosa, Rana tem poraria ornativentrisd] A
LDH isozymeo] 24 47§7}2] vFEpyEe}.

Rana catesbeina®] L330]o] A= 318 LDH isozymee] 7 5 9] =(Kim et al., 1966), Adams
and Finnegan(1965)¢] &} 3le] Ambystoma graciledl 4 8~12-12] LDH isozymee] FHE 1
olvh., =& agar ¥ acrylamide gel 7] -8 4838} Kunz and Hearn(1967)-2 Xenopus
laevisol) Al 7 == 8719 LDH isozyme-g WA s gel. o] shzte] k479 LDH isozyme o g4
2% T4RE BEl Avs G4 S 2 T3 ek wehd @4 Fel glel A LDH isozyme
o] subunite] random aggregation 7143 AdkElE= A 2" 2l (Wright, 1964). Moyer ez
al. (1968)-& 7] T= 5ol L3} 13F9Y A FE2¥e LDH isozymed Feldle vz AEq A
- 7el 79 wxAel LDH isozyme &-& 97o) . o] & isozymed] subunit 74-& LDH-la=B4,
LDH-1b=B’;B,, LDH-1c=B’,B;, LDH-1d=B’,B;, LDH-—le=B,, LDH-2=A,B,, LDH-3
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=A;B,, LDH-4=A.B,, LDH-5=A,d et} g}t &3] starch gel A7) Tl A 6749 isozy-
meo] epviEdl, o] & [LDH-Ic, LDH-I(] LDH-le, LDH-3, LDH-4 9 LDH-b¢]=}. B3
subunit® B’ xxl o] w24 435 2822 ojag A otulm 27}“ B# subunity] &
AFzef 1083 £ o] 7b 917l WH-“«:° A 2=k o] de] = g@rbA =pEo] = LDH-29 4o
olm Aghg wi=m 2R 2

Chen(1968)-% acrylamide gel "1 ¥ 0 2 Bombina variegata®] 3 4 4 MDH isozyme
9] =19 bandg, Al 4 2:0€) isozymes AEstg st & Triturus al pestriss] FTL3 330
] A= 1Y MDH isozyme2, T2 2o 2712 MDH isozyme & #q#tgist. 28lyY  Rana
tem porariad) A LA A E FE A A AT 5} shvbg) MDH isozymeste] Jebitela 3
A=h £ AL A ERe] 248 MDH isozyme o] JebytEnl, o] $19 Az A=
dag=tn £ 4 gleh

B APE T ¥w =24 2714 ¥ MDH isozymeo g V¥ <+ =l shis AT F
ATl e 79k o] 2588] MDH isozyme bandsF oF3 747tAl viebvbs At B2 Fl 4 HY
209 isozymee] w¥lmd w Aol FejA 4 veptE el 28 starch gel A7l G FH o
488 Wrightel Subtelny (1971)¢] Zs}= Rana pipiens pipiens$t Rana pipiens sphenoce-
phalad) A 2740] 48] MDH isozymee] ¢l-&¢ #telstgct. X272 A2 FEol v ZF4FE
A4 MDHX: 271x1#e] @@ ¢lc}h. o] 5 MDH isozymes] 3} mitochondria(MDH-mje] 9l
i, shEEhE AZal (MDH-s)ell &5t ‘Grimm and Doherty, 1961}, o] &% A= &
A =pate] zA & glelm g} (Shaw, 1969 a,b.). = o]F 4= =& MDH-mz MDH-s+
conformational isomerd Reolett Zzx ¢ tHKitto et /., 1966). Wrightsl subtelny(1971)
X Rana pipicrs berlandicrio)l A wiE 4% 7 o] B8t= 3428 MDH-s isozymest L3 £z 2
o] B8k MDH-m isozymcee] ¢=tx dl&s], L Aga4] AEx MDI isozyme-2 MDH-s¢}
MDH-me] E}elera & gl=}.

__r'.
o)

Cellulose acetate strip A7) & 5w 0 2 &F A 7 Fi) & 55 654 4 2 24 = LDHe} MDH
isozyme-e ZAtstgd =t LDH isozymeg TH7st 259 A3 27 9 429 isozyme
Ho] §ASA] EAe)rl. sbe] =& LDH isozymed] 7.8, =Tl & 549 isozymeo] X
S ouepton], TAv st EFAeE 549 isozymee] el ot FrpATEll wlEte o] 55
=7} w23, isozymeste]d] zpde] zstch o TElae ATE, EATE, SATE 2 AAT
7] o] AL 27 W= 4708 isozymente] viERytch. ir2] 22 LDHs} MDH isozymeg ol =&
53¢ & veljz 9o, 3t ape]g EAX obfy A 4 gl

.
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Plate 1.' Species specific patterns of lactate dehydrogenase isozymes in the frogs,
Rana rugosa (1) and Bombina oriemtalis (2) H: heart, M; muscle, L; liver.
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Zlate 2. Lactate dehydrogenase isozymes of heart (H) and stomach (S) homogenates in
Korean Anuran; Left to right, Rana nigromaculata, Bufo -Sp., Rana rugosa,
Bombina ‘orientalis and Rana nigromaculata.
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Plate 3. Tissue specific isozymes of lactate dehydrogenase in Rena temporaria
ernativentris,



