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INTRODUCTION

Amino acid sequencing of homologous proteins from different taxa is most
up to date but it preserves various difficulties. The electrophoresis is valuable
for protein evolutionist. Its reliability at the lower category, however, is
limited because of the fact that the protein molecules are separated mainly
due to their net charge (Guttman, 1973; Park er al., 1974). An intermediate
choice between sequence determination and electrophoresis lies in immunological
comparison of proteins (Gorman ez af., 1971). Estimation of relative reactivity
of antigen and antibedy provides more unambiguous analysis of homologous
proteins.

On the Korean reptilian species, there have been limited reports (Gloyd, 1972;
Kim et al., 1973), and {furthermore the chaos in establishment of reptilian
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phylogeny is thought to be derived from the fact that only about ten species
can be collected in this area (Park and Cho, 1976).

The present investigation is intended to make a comparison of the reptilian
lactate dehydrogenase (LDH) isozymes and to find out an evidence to support
the view of Gloyd (1972).

We thank Miss Jung Joo Yum for her help during the preparation of antisera.

MATERIALS AND METHODS

The specimens used are listed together with their sources in Table 1. The
partial purification of M,~-LDH isozyme from 50 grams skeletal muscle of one
individual of Agkistrodon blomhoffii brevicaudus was carried out by the method
of de Burgos et al. (1973). Aliquot of each 10m! fraction from the DEAE
cellulose column (17023 mm) was electrophoresed on the cellulose acetate strip
(Millipore) for 60 minutes and stained for LDH isozymes by the method of
Park and Cho (1972). The M,-LDH isozyme was appeared to be in fractions 6

Table 1. Specimens and their abbreviations. 1. Commercial dealer;
2. Yong Moon Area; 3. Byun San Peninsula.

Species Source  Abbreviation
Class Aves
Alauda arvensis 1 Aa
Class Reptilia
Agkistrodon saxatilis 2 As
A. caliginosus 2 Ac
A. blomhoffii brevicaudus 2 Ab
Rhabdophis tigrinus 2 Rt
Elaphe dione 2 Ed
E. schrenckii 2 Es
Zamenis spinalis 2 Zs
Dinodon rufozonatum rufozonatum 2 Dr
Amyda mackii 1 Am
Class Amphibia
Bufo bufo gargarizans 3 Bb
Bombina orientalis 3 Bo
Rana nigromaculata 2 Rn
R. rugosa 2 Rr

Class Pisces
Ophicephalus argus 1 Oa
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to 10, and the M,H,-LDH isozyme in fraction 18 to 19. The fractions 6 to 8
were pooled and stored at- 20°C until further studies.

The protein was estimated by the method of Lowry et al. (1951). One mg
protein with Freund’s complete adjuvant (Difco) was injected at the dexter thigh
muscle of adult male rabbits. One week later each rabbit received the second
injection at the sinister thigh muscle. The third and fourth injections were
made at the dexter and sinister dorsal muscles, respectively, every week. The
rabbits were bled one week after the last injection by the method of cardiac
puncture without any anticoagulant and anesthetic. The blood was stored at
4°C for 24 hours and then centrifuged for 20 minutes at 4,000 rpm (IEC PR-2).
The antisera were stored at —20°C until further studies.

The heart and skeletal muscles of equiweight from 15 species were dissected
and each pair was homogenated and centrifuged for 20 minutes at 4,500 rpm.
One twentieth m/ of each supernatant was thoroughly mixed with the same
volume of antiserum. Then the mixture was incubated for an hour in moist
chamber at 37°C and filtered through Whatman No. 1 filter paper. The filtrate
was used for the electrophoresis. Each filtrate and untreated crude extracts
were electrophoresed for 60 minutes at 19°C and then stained for LDH isozymes.

The skelstal muscle extracts from four species of Squamate were subjected
to immunodiffusion tests with antisera on 1% agar (Difco) gel for 24 hours at
37°C and then 24 hours at 4°C.

RESULTS AND DISCUSSION

Zymogrammatic patterns of Squamate LDH isozymes on cellulose acetate
electrophoresis at pH 8.6 do not fit the five isozyme hypothesis; M,H-LDH
isozyme is absent or inactive in the skeletal muscle (Kim et al., 1973). Our
mixed homogenates of the skeletal and heart muscies revealed four isozymes
except that of M;H heterotetramer (Fig. 1).

Electrophoretic results of the antigen-antibody reactivity are given in Fig. 1.
Zymograms of the LDH isozymes of aves, amphibia and pisces revealed no
reactivity. In the reptilian species studied only four, A. sazatilis, A. blomhof fii
brevicaudus, A. caliginosus and R. tigrinus, showed that they had the M,-LDH
isozymes of immunological identity and that anti-M,-LDH isozyme reacted
not only with the M,-LDH isozyme but also with the M,H.,-and MH,;-LDH
isozymes. Those are similar to the situations described in the chicken (Kaplan,
1964), in the lizard (Gorman et al., 1971) and in the frog (Wright and Moyer,
1973).

The H and M lactate dehydrogenase subunits have been found to be immuno-
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logically distinct. Immunclogical analyses of LDH isozymes in mammals
(Markert and Appella, 1963; Rajewsky, 1964), in birds (Cahn et @l., 1962), in
reptiles (Gorman et a/., 1971) and in amphibians (Wright and Moyer, 1973) have
shown that the homotetramers, M, and H, are distinct antigens. In addition,
M. is a better immunogen than H, (Burd and Usategui-Gomez, 1973). One mg
protein contained in our every injection was analysed on the cellulose acetate
electrophoresis at pH 8.6, and shown to consist of small quantity of M,-LDH
isozyme and other proteins. It is, thus, suggested that the reptilian M,-LDH

isozyme would have a strcng immunogenicity.

Fig. 1. Zymograms showing the antigen-antibody reactivity. The electrophoresis was
run for 60 minutes. The pattern of mixed homogenate (right) was compared to
that of intact homogenate (left). For abbreviations, see Table 1.
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An additional very weak band was
appeared just at the cathodal side of
M.-LDH isczyme treated with immunized
rabbit serum. This band was detected,
but not shown in Fig. 1, in the zymo-
grams from 9 reptilian species and 3
amphibian species, R. rugosa, R. nigroma-
culata and B. orientalis. On the Nothing
Dehydrogenase tests, this band was not
stained and believed to be another LDH
isozyme band. Mixed with the unimmuni-
zed rabbit serum, the zymegram had no

additional LDH isczyme band.

The cross-reaction tests showed cne to Fig. 2. Immunodiffusion test with the
antiserum (Ant) prepared against Agki-
. . strodon blomhoffii brevicaudus muscle
For conveniences sake, PL-1 designates protein fraction. For abbreviations, see

two distinct precipitate lines (Fig. 2).

the precipitate line nearer the central Table 1.

well and PL-2 nearer the peripheral well. Distinct PL-1 and PL-2 were made
in the cross-reactions of muscle extracts from A. blomhoffii brevicaudus, A.
saxatilis and R. tigrinus but only PL-2 from A. caliginosus. This result is
considered to support some extent view of Gloyd (1972) at the molecular level.
Gorman et al. (1971) cogently discussed the probability that the biochemical
differences between species of a genus could be more apparent than between
those of different genera, and George and Dessauer (1970), furthermore,
repcrted that there had been the distinguishable differences at the subspecies

level.
SUMMARY

M,-LDH isozyme was partially purified from the skeletzl muscle cf Agkistrodor
blomhoffii brevicaudus. The protein was injected into rabbits and the resulting
antiserum was tested for reactivity with crude preparations of LDH isozymes
of fifteen vertebrate species.

Antisera against M,-LDH isozyme of A. blomhoffii brevicaudus veacted very
strengly with the LDH isozymes, except the H,-LDH isczyme, of A. sazatilis
and A. caliginosus but weakly with those of Rhebdophis tigrinus ot fixed
conditicns. A. caliginosus showed a difference in the immunodiffusicn test and
was considered to be a species less related to others of genus Agkisrodon. The
suggesticn that the H and M lactate dehydrogenase subunits are immunclegically
distirct has been reaffirmed in the present study.
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