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The transition from water to land is a very remarkable
step in  the phylogenetic history of vertebrates. This
congquest  of land was initiated by the primitive amphibians
in the Devonean period. In the courém of their evolutionary
history amphibiang have become evbraordinarily modified to
lewad & dual Life. Their life ovole involves & drastic
metamorphosis. They are cold hiooded and so hibevnate during

winter months.

THEY are world wide in distribution and as many as 2600
species of anwrans, the lavgest group of  amphibians  have
een veported. In India anmuaorans e represented by about
165 species of frogs and toads belonging to & families. Out
af  the 98 species of anurans reporited fram  Horth-Eastern
region  of  India 4@ belong to the RBills of PMeghalayas Ir
spite of this vichness genetic studies with these anurans
are very limited. The present investigation is thus carried
out  to evaluate the electrophoretic pattern  of mal tilocus
LsOoRyme %y%tém%- Seven species of frogs belonging to three
Families were analysed from different populations to studdy
the isozyme pattern. The results are recorded in chapter
one. In chapter two the developmental genetic aspect of “the
isozymes during tadpole growth and metamorphosis  has  been

studied for ane commonly available species.



In  each of these chapters we have included the pa

e
of gerne expression of fowr dehydrogenases (vige l.actate
dehvdrogenase, Malate dehydrogenases, Sloohol  dehvdrogenase
and  Glucose-6-phosphate dehydrogenase). Seven tissues of
adult frogs were analysed to study the imozymse pattern.

Tadpole tail muscle, head vegion and Liver Lissues ware used

for wsimilar study at differert stages of development  in

chapter two. Related work has Dbeen

-ovded dn dntroduactory

gection of each chapter.

Live specimens were sacrificed in the laboratory and
Freach tissues vize. gonad, kidney, heart, brain, eve, lTiver
and skeletal muscle were wsed. Isozsymes were separated on
TeEG polyacrylamide vod gel mtmmrding to the standard  disc-

electrophoretic procedar

e Gels were subiected to  specific

staining solution to visualize the isozyme brarmds .

Lactate dehydrogenase  (LDH) iw a  tebtrameric enayme
catalyzing the interconversion of lactate to pyruavate- In
mos b vertebrétms the enzyme is coded by two  codominant
laci (A and B« Random association between the products of
these genes yield five plectrophoretical ly distinguishable

arates a bthird locus

isorymes in vertebrates. In some ver
designated C codes for highly tissue specific LDH. Thie

studied frogs revesled a similar pattern of  the

LDH dsoxyme phenotypes as observed in prbihver vertebrates
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pattern manifestes ltsell in predominance of acidic isozyvmes
of heart and predominance of basic ones din skeletal ouscle.

Activity of the locus & was found to be more Th

ary ket of
locus B« The expression of locws B showed a vestvriction  in
some of the bissuwes of cervtain species. The heteropolymeric
igoryme A RL also showed a restricted assenbly in  certain

gpecies. Allelic variant of the locus A was detec

i one
LI EC L @ resulting  dinto & twe l ve-bhancded heterozygotic

GO TTE

ion of  LDH- The obsevved mnumber and their  Hayvdy-

Weirnberg expectations for the polvmorphic loci support  the

validity of the proposed model and indicate that the samples
were  collected from a single Mendalian populaticn.  Further

in two species i

we specific expr

i on of the igsozyme in
eye and liver were obsevrved. The isozyme showed a different
electrophoretic characteristics comparable to the G4 LDH

observed in othev vertebrates.

Malate dehydrogenase (MDH) dis dimevic  in nature  and
catalyres thé interconversion of malate to oxaloacetate in
Frebs oycle. The cytosolic malate dehydrogenase (s—MDH) i
encoded by twe loci in most vertebrates. In the present

sbudy bhoth the loci have been found to be active.

Alocohol  dehydrogenase (ADHD) in most vertebrates is  the

product of a single locus and is primarily a liver specific



enzyme. It catalyzes the interconversion of meny alcohols to
thedy  corresponding aldehydes and ketornes. A single  banded
pattern of the enzyme could be resolved in liver and  kidney

tissues of the froge

analysed  here. Hewevenr, additional
bands of low staining intensity has also been observed in
some species. These may be due to allelic variants in  the

population of the species.

Glucose-d-phosphate dehvdrogenase (GAFDH) is a key enzyme
in  pentose phosphate shat. Tt ds dimevic  in nature and
@y st in two forms & and B, without axhitbriting
heteraodimeric forms. & single form corvesponding ta the faorm

A owas resolved in most of the tissues of the frogs  examined

in the pre

ant study « However, liver, gonad and eve bissues
revealed additional band corresponding to form Bdin some
cases. Bkeletal muscle tissue did mnot show &ny activity for
GEFDH enwyme  dndicating little or no pentose phosphate

‘Ehunt -

AFrnalysis of the tadpole tissuss at various stages of
development showed a distinctive isozyme pabtterna. Tadpole

tail, head region and liver tissues exhibited predominance

5 &t bhe various developmental Bhaces .

5

of DM polypeptides
Expyression  of  the B locuws showed a rvestriction, HMalate

delrydirogenasae (MDOH) showed & less complex igozyme pattern.

Both  the locus were ecuallyv active. Howevey  there  was g



restrichion in the heteropolymeric assembly. A remarkable
variation in the expression of alcohol debydrogenase gene
was noted in the liver tissue of the tadpoles. During early
stages of development multiple of ADH bands were resolved.
Bubsequently  there was reduction in the number of LHOTYMES
with  the progression of development. Glucose—é-phosphate
dehydrogenase (GAPDH) revealed a single banded phenotype  in
the tail., & two-banded phenotype covresponding to A and R
form of the iscozyme were obsevved in the head vegion. L.iver
tissue exhibited a differential ryepression activation
phenaomenon . of the genes coding for GFDH  isozymes. Duving
early metamorphic stages both  the form  showed Figher
corncentiration of the  enzyme . Subsecquently with the
pragression of growth and development the isozvme form & was

predominantly synthesized.

The isoxyvme pattern obtained for the four dehvdrogenases
in the adult specimens of the seven species and the tadpole
tissues of one frog have bheen correlated with  the local
@cological canditions  as well as  with  the physiological
wmlates mf the frogs. However, our presumplbion of the various

correlates  wilth the observed isozyme pattern  need further

vesearech to draw a final conclusions



