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VERY large amouni of recenl work
has brought to light many important

features in the chromosome cytology of
Amphibia. Many of the carly studies woere

confined to the chromosomes of the common
Anura and Urodela and it is only recently
that an extension of these studics has been
made with reference to the other amphibians.
Up till 1937 (Oguma and Makino) the
chromosome numbers of onc species  of
Apoda, 37 of Urodela and 30 of Anura were
known. The chromosome number of onc
olhier species of Apoda has since been added
(Seshachar, 1939).

From a study of the chromosome number
in Amphibia it becomes clear that the
variation in the chromosome number within
the group obeys fixed laws. In Apoda, the
number in only two species is known: n .« 21

in Ichthyophis glutinosus and m:==18 in
Ureeotyphlus narayani  (Seshachar,  1937;
1939). Among the Urodela the lowest

number recorded is in Proteus anguineus
(Stieve, 1920) where n=9. In the majority
of the Urodela belonging to the Amphiumi~
dee and Salamandride, the basal chromo-
some number shows an aslonishing unilorm-
ity and might be taken to be the typical

urodclan number. It is n:= 12, In the
Cryptobranchidee and Hynobiidae, how-
ever, there is a distinet departure.
This variation is all the more striking
because the diflerence betwcen  the
basal urodelan number and that in the

known examples of the above two familios
is very great. In faet, the latier is often
more than twice the former. The numbers
are as follows: n = 20 in Hynobius retardatus
and varies from n:=x28 in the majority of

the species of Hynobius (H. leechii, .
nigrescens, H. nebulosus, H. dunni) to
n =231 in Salamandrella keyserlingii. In

Cryptobranchus allegheniensis it is 31 and
n = 32 in Megalobatrachus japonicus.

The variation is not so striking in Anura.
Bufo appears to have n=11 and in Rana
n is generally 12. Many other species dis-
close this latter number (species of Bombi-

walor, Hyla), The highest nomber obuersed
i Anura isoin Alytes obatetricans whes
w16 (Janssens & Willems, 1904},

Irony  the  foreeoing  aceount  of 1
chromosome number in Amphibin certi
conclusions  ean  be  drawn, The  basa

o

number in Amphibic appears to be o 1
Wherever  there  are varintions, i in
majority of cases these variations nmay be
traced 1o o (ragmentation of the chrome:
somes  resulting in o multipheation e th
number.  The work of the author has shows
that  the appavently  diverse  chromosonm
numbers in the fwo speeies of Apoda whos
numbers are known, s deducible, aeeordime
o Robertson™s  law, to the  soe boesin
pumber, which in this case v T4

Butl the very Large number of chromseione:
found in examples of Cryplobranchudas aned
Hynobiidie cannotl apparently be explatned
by Robertson's law and must hases bees
brought about by o totally different kuul of
fragmentation from that which b resalted
in the slight varidions found i some spevies
of Urodela, Anura and Apoda. The proeseoe
of avery lurge number of V-shaped chrousos
somes with atelomitie attachments prechade:
the application of this law.  And apuart from
the fact that in these two families the based
number  appears  uniformly to be w28,
nothing more can be said either about the
origin or the significance of this cisinge
from the typieal amphibian busal number o
no 12,

Vandel  (1938)  has,  after o critid
examination of the number of chromuoaanneg
in vertebrates, come to the conelusion thad
while in many vertebrates the bhasal numinag
is mc 12, any inerease (which s probabls
due 1o fragmentation) indicates o spesiad
izatlon and is correlated with the evolulis
of the group. He does not account for the
enormous number of chromosomes found n
Cryptobranchida and Hynobiidw, While it i
possible that these two familics  forw
exceptions to the rule, the origin of then
chromosome numbers still remains 1o I
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Lt Catroioson
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Newidarivar
determined, And while frasmentation in
coneval mpht mdieate e evolutionarey
cpectadization within the pronp, the frag-
mentatran o the e of thes two fanutios
(it e brapenwentation) mast have o toladly
diTerent spenabivanee,

I thes recpeet Anra woe more stahic
None of the speewes whose chroma
vores e known estobote dhe huee v
tion s seen s Uradela and the shehit chiaioe
in nunther noteed here love probably been
hroupht about by frapgmentation aod indieaie
specidiatnms An alvendy obzerved, the
cliromaononies of only two cpeewes of Apeeta
Bave: beenn konown aped it e desteabide tha
o knowledee of thas croap oo widey holore
any detintte concluerons e deawn, Bl
fnosipndieant that these two specten, whey
Robertson’s Low e apploed, vevesd a0 Teead
number, oo 14

e,

Poluplonly,  Generally me anunals, poly-
plotdy e aod whenever b oceurs, it haes
ot the  mhe spmfivines as o in plants,
Among  Amphibu, teiploeds bave  Iaen
reported i Rane eaeidenta (Hortwip &
Hertwige, 19200 and o the aredeles, Triton
palmatus (Faokhouser, 18380 and T e
deseens (Fankhoper & Kavlor,  1935),
Parthenogenetie trploid  Lirvie have been

reporfed i Runa peprens (Parmenter, TR
and o Bana wmgromaenlate (Kawsianar,
1939), Trplord and tetraplord Lovie: have
been found e Fuergeea  bashneata (Fank-
hawser, 1938,

Experimentadly ot s pasable to induee
polyploidy and of ol the methods the most
productive so L oan the Amphibia are con-
corned, ik the temperature factor; and
Fankhauser and s colleagues have thrown
mueh light on thix probleny i the wrodeles,

It is w well-known fact thut low tempero-
tures  applied  durmg melosin in plants
result oo nop=reduction of the chromo-
somes in the  gameten which  therefore
retain the diploid number (Belling, 1925),
The fusion of sueh diploid  ganetes with
normal  haploid  uametes produees triploid
aypotes, W}u!v low temperatures produce
amoetic duplication  of  the  ehromosomes,
high temperatures produce somatic doubls
ing.

Rostand (19:46) tirst applied these methods
to frogs and toads ind was at onee suceess-
ful. In his hybridization  experiments
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and foads, he exposed opgts
nnediately after insemination (with sperins
of o dilferent penus) to relrigeration and
produced  normal diploid  pybopenetic tud-
from these epes But b was found
oneviologival examination  that the male
chiromosomoes hawd not fused  with those of
the femade and therefore the diploid nature
wan due tooquite acdilferent canse, U was
discovercd that the haplowd chromosomes of
the female had  become  doubled due Lo
vefrrgeration, T probably had happened thes
way: inomany Amphibin the nouelens of the
co o the metapluse (Frog) or anaphase
(Uradele) of the second divizion at the time
of m::umnmtnn and  so, relviperation o
mediadely atter, provented the completion of
this tii\‘i:u:nﬂ. The  resull wan, that the
chramucomes of mitosis which should have
pone nto lw second polar body came fo be
potained o the epg, which therefore heeame
lelnui. ()u the same analopy il s found
that in newls (Trituruas), triploid larvie can
be obtamed only by relvigerating the epns
inediadely after they are laid, Kven if
refriperation is delayed by half an hour,
nornad diploid Tevie vesull, The explina-
tion ix (h.xt when the eggr is Tuid, the nueleus
i in the seeond division of meiosis, which is
completed in aboul an how's time after
Iyving.  Aninhibition of this division which
s the only method of making the epg di-
ploid, can take plaee by relvigeration if
applicd quite soon after the e ave Lud
(Griliths, 1941).

hotwoeen frops

pofon

Polyploidy in animals always leads 1o
abnormalities and fo death,  In the urodeles
stuctieed,  the animals lived up to meti-
marphosis and in no instanee could  com-

plete il

It is o well=known fact that amongt plantas
and also in many animals polyploidy Jeads
to gigantisni,  In animals, Vandel  (1927)
reports it in the isopod, Trichoniseus, Seiler
(1927) in Solenobia and Arvtom (1928) in
Artemia.  But in Urodela, no o gigantisn,
either in triploid or pentaploid Triturus ov
in tetvaploid Ewryeea i seen, The pipnntism
in polyploid plants and animads s gencrally

due to the fael that while the eell number
in organs remains the same, the cell siae
becomes very muceh larger,  In polyploid

newis on the other haned, the cell size
larger, bul the cell number in each arfin i
reduced with the result that the size of the
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polyploid animal remains almost the: same
as that of the diploid one.. Similar instances
of polyploid plants,”whete in spite of larger
Size. of the' cells, the plant size on the whole
remains normal is Teported by "Hagerup
(1932) in Euphorbia granulata. © Fankhauser
(1941) recently found a single pentaploid

Triturus viridescens whose body size was.

not different from that of the normal diploid
individual of the same age, though the cell
size was very much larger than the normal.
This points to the conclusion that in newts
there is some regulatory mechanism which
comes into play in polyploid individuals and
which reduces the cell number in the organs
to offset the increase-in cell size. =~

..The ecytology of the -effect of abnormal

temperatures, in producirg- polyploidy can*

only be conjectured at this stage. It is clear
that of the two structures of the cell in
meiosis,—the chromosomes and the spindle,
—temperature has its effect only on the
spindle and not on the chromosomes, for
the latter are seen tc behave normally and
to divide, but their separation into two
disfinct daughter nuclei is prevented. This
is probably due to some disturbances.in the
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- spindle mechanism brought about. by change.
" of temperature. '
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CANCER RESEARCH IN INDIA

THE Tara Memoriar Hoserrarn which His

L Fxcelleney Sit Roger Lumley, Governor
of Bombay, obened on 30th April 1041, is
oné of the benefactions which India owes to
the illustrious Tata family. This splendidly
equipped institution dedicated to the treat-
ment of Cancer will serve not only the
purpose of a hospital, but also that of an
advanced centre of research for the study
of this malignant disease.

In 2 special supplement to the Times of

Indi¢, dated 1st March 1941, Dr. V. R.
Khanolkar, Director of the Cancer Research
Laboratory, writes: ‘“The establishment of
a hospital devoted to cancer research in
Bombay on the lines of the Memorial Hospi-
ta) in New York, is a departure which takes
into account the shortcomings of purely
experimental institutions . in other parts -of
the -world. Just now when a large part of
the world is involved in a life and death

_gtruggle and the-best-energies-of the-Buman
race are directed towards destructive acti-
vities, it is an irdportant achievement to have
started a humanitarian institution for the
better care of people suffering from malign-
ant diseases. . :

“The Tata Memorial Hospital is particu~
larly fortunate, inasmuch as the Trustees
have been farsighted enough to organise a
place where besides study, treatment and
laboratory research would be intimately co-
ordinated and the clinician will be a research
worker, and a laboratory investigator will
have an opportunity of extending the ex-
perience gained from the laboratory to the
hospital patient.

“The institution is unique in its concep-
tion inasmuch as most of the clinicians and
the -whole ~of  the laboratory staff will be
devoting their whole time to the work at
the institution.”





