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IITTRODUCTECH

| Cytegonetice 48 a hybrid of cytology and genceics
vhilch involves the study of correlation hatween oyhkologi-
cally obgorvable chroncsene changes and phenctyrnes Vesy
rocontly, dmprovensnte in chromesome methodclogy have mode
5 great icpact on evolutlionary ctwdieco and also in t:acmg
the @t!gan oﬁ partiaul.ar hardes.

Indisn eleph»ant.a LL?RM_ pasedrne dndicus) - one of
Lho most majestic end elegant of ¢he nv:mg cTesturas on
this planct oocupy o highly :kammt plate in the reoligious,
cultural and socisl Life in our coustry. It 16 5180 consi-
dered as a symbol of wealths In Hindu mythology, the white
elephant sAdravatha® has been daploted e tha vehicle of
Davendra, the king of Dovass In anclent days 4t was the
mnber of well traincd elerhanto that van a docdnive factor
in the wars, Most of the temples m '.tadia ara perticular to
meintain a herd of elophants ﬁo:: t;anpla "esu.v.e.a].s 88 well as
to proslsinm thoir atotus of mal.t:h. In ¥erala, any cultural
activity, vhatever o the roligicus tag attached to 4%, is
cenaldercd incomplote if a onparisoned elephant oand attendant
osnato deccrations are not included,

| The use of elephants in gathering timber fram decp
foresto insceasaidble to wehicles and depcoiting at cocoseible
places 10 indeald tow valunble to ha dgnoved. An cutgrowth of
the upper inctcor tooch 4n tha male Indlan elephants, called
“tusk®, 13 o highly precicus commodity. Expert artissns carve



outt scintillating and enchanting items of art work including
figurines, icons and intricatoly beautiful folicgreo articlos
from ivory. Elephant tecth hava becn found to possoss nedie
cinal properties in the Ayurvedic system of nedicina,

rPerusal of litoratura showg th,ﬁt information on Cyto=
genetlen of Indlan elophonts io sconty. Indian elephonto
axhilbit sexual diﬁp-*‘phia:n. the male possessing tusks in
addition to the differences. in secondary caaal charactoricw
tiog. It i3 also intoresting to obkserve that the tushks in
gertain malos cellad "makhna' 1g rudimentary.

Cytogenetic reports already availabla on Indian elephanto
arag based on on¢ or two elophantso usine_;; tioguon not amonabla
to Intenne mitotic activit};n and also were canti‘adictow.
Differcncas in chromoscome morphology of nald, including tus-

kors and mokhnas, and females wore not saen raportod.

This study vos tharefore undartaken with the following

cbjectived.

a) to evolve a tochalque for chromoacma ctuddien of
@lophants.

b) to £ind out the chramosome mmber in Indian elcphants,

¢) to suggost sox chromesome mechaniem 1n gost determni-

nation.
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REVIEW OF LITERATURE

The intensity of mitosis of lymphocytes in artificial
media 18 ofiten dependent on the nature of media, torpers=
tUrc, mitagen. incubation period, etc. Ih ordar to gst
maxdmun mitosis in temms of mitotic drive and mitotic index,
noveral attempts have been mada to ossess efflcney of the
alfforent modia, mitogen and ineubntdon period.

[Moorchead et al. (1960) £irst demongtrated karyotype
preparatiens using periphoral blood leukocytes. Ten ml. Of
vencus blcod was collectod in hoparinized syrings, Bacto-
phytoheemagolutindn ot & rate of 0.2 ml per 10 ml of blood
was usod to separate the red blood cells by allowing the
mixtuzo to Stand on ice bath for 30 to 60 minutess This was
then contrifugod ot 300 to 350 revolutions per minute (RPM)
for 5 to 10 minutcn at 5°C to sadiment the erythrocytes., The
pupernatant containing the leulkooytes wss scparated out and
a leukocyte count was msde. About 1,0 to 1.2 x 10° cells
per ml wes planted in about € to 10 ml of a culture medium
consisting of 30 to 40 per.cent £rosh sutolegous or hamologous
plasma and 60 to 70 per cent TC .199 medium, Ponicillin and
ptroptomyein were alse added to the medium as antiblotics,
Tha pii was adjusted to 7.0 0 7.2 using 0.1 N FCL or cachone

dioxido gans Inoubation was done ot 37°C. After 65 to O

— hours of incubaticn, colchicine at a £inol concentration of
0a5 £o 1.0 x 10754 wan added and incubated agadn for another
& hourss Afborvaxds tho é!@ll'a were locoened £xom the bottom



of the bothle using a pipctte. Tho suparnatant was foemoved
and tha calls resuspended in about 5 o 6 mi of warm Hank's
or Farle'’s Dalanced salt soiution at P! 7.0 This was again
centrifuged, supernstent removed and the ¢slle rosusponded
In o amall volume of balanced sait:. soiut.ion as before. tarm
digtilled wator was added slowly &wo o throe times tho
original voluma ‘ and again incubated Iaf:. 37°C for 3 to 5
minutes. Tho mistture was then centrifuged at 600 RP €or
5 minutes, The total time recommended for the troatment wag
8 to 10 minutes; The supernatant was then removed and 3 40
4 1 of 311 methancleacaotic acld was sdded without disturbing
tho cell utton. The mixture was allowed €0 stand for
30 minutes. The button wes then brokon up, the mixturo
centrifuged, supernatant removed and tho colls rasusponded
in fiixative. Slides were prepared by dropping 2 to 3 drops
of the suparnatant on chilled glass slidesn. Cxcess fiudd
wag drained off by tilting the slide on to a blotter. Drying
was accomplished in sbout 30 €0 60 seconds by famning cp
gently warming over o spirit £iame. The quality of spreads
was checked under phase contrast microscopes inadecquato
spzeading wan ofton gorracted by cddition of fimativo ovan
agter long storage in refrigerators SBtaining was donc using
acstoreedn stain (1% natural orcein in GO% occtic acdd). The
alides wore then mounted and observations of metaphaso
opraads wara mnadeo, - '

in cattle, koryotyping using poriphoral blood lymohocyto
culture mothod was corrded out by Hicholo ¢b ake. (1962),



7on md of Hleod was collacsted £roam Jugular vein., Ceagulotion
vao provented using 025 to 045 mi of hoparin contalning

1000 undss per nl, S6ddmontation oOf crythrocytcs wis acali-
plichod by tho additicn of 6 per cont bovine £ibrinogon, abt

a rote of twice tha volune of hlood and allowing it to ctand
for 30 to 60 minutes ot room tonporaturoe Addltion off PHA

or doxtron vas not ap oucceosful as the additlon of £ibrinogon.
It vas imperative to £llter the £ibrinopen to pravont bacterial
contaninntion. After sodimontation, the £ibrincgeneploomo-
whito blood coll suspenoion was pipotted ocut and caontrifugod
ot 1000 RFY for 5 minutes when tho vhito blosd cells fornad a
ntton ot the bottom, Supcrnatant vas carefuldy discarded.

Tho collo vere thon swepended in one ml of culture mediun vhich
conoloted of Parker's nmodivn oupplementad wvith 30 por cont eall
seruts A coll count was pexformad. Tho £4inal conconbtration
of colls was adjusted to 16° coilo per mi by the addition of
mozo culturo mediun. Phytchacmagglutindn ot o rote of Q.1 mi
por 10 nl of culturc medium vas used to initiato mitosis.

The mixturo wes incubated at 37°C in on otmosphors of S por cont
cerbondionida. On day threo and fouwr of ingubaticn, colchicino
wag added o a £inal congentzation ©F 10™° /L for ona hour,
Hypotonic treatment was deno weing distilled wator at a rato

of three times the volume of thoe medium and sllowlng to otand
for 15 minutoo. Tho mixture wac thon cantrifugod, Dupornatont
zemoved, and ono ml of frashly proporad fizative comgsisting of
6D por cont acetic asid and 0.1 17 EC) wvas addod vithout Alpe
turbing the coll button. The mixturs was glloved ¢o stand



for 10 minutas. Aftorverds, the £ixative was decanted os
much poosiblas Tho colle in the sclutlon were stained
uaing 2 per cont orce;in acetic poid b 2dding a foww drops of
the shain o thae 'eou suspanoicn, Slides woro proparcd by
drepping a fov drops ©f the coliwstaln mixkuro on a clddo and
sguashing the colle using a eovor slip. | |

peripheral blood lymphocyte culture using whole bloocd
in Asian elephants was roported by Jaroflhe and Noltczel (1983).
Thoy used Ham's Fyo mediun (4.0 ml) cupplemontod with 0.5 ml
fatnl calf gorums 0012 L PHA, 500 IU of penicillin and 500 mg
of streoptomyein sulphato as tho madivm £or culturing the
lymphocytes of a femole Acion elephant. Heparinizad wholo
blood at & rate of 044 ml por culturo was uged and tha mixture
incubated ag 37°C gor & €0 S doyss Pohsssiun chlorida
{0,075 11 1) was used a9 o hypotonic solution and mothanole
acetlc acid (311) ao fimstiva, MSQ'RGB wore otainod uning
2 por cent Giemsa,

Soparation of lLymphoayles

Various mothods and agontn have been used for soparating
lymphooytes from vhole blcod for subsogquent culturing of the
soparated ¢olls, Phytchaomagglutinin was used as haemagglu-
tinating ond procipitating crythrocytes in the whola blood.

Moorchaad gt als (1960) used phytchaomagglutinin at o
rate of 0.2 ml por 10 ml of human biccd, The m!.}:tum wan
alloved to otand on ice bath for about 30 %o 60 minutes and
complote sedimentotion was facilitatod by contrifugation ot



300 to 350 R for 5 to 10 minubas ab 5°C. Loucotytes pro-
genrt in the plasma was used Lo got up CRlturog,

Crossley ond Clarks (1962) used PHA ok a rate of 16 dropo
from a llo.i2 meedle por 10 m) of ecattle wholc blocod. Cantrie
fugation wab done iomediatoly ot 1000 RPH for 30 minutos Lo

sedicent tho erythmytea.

RNicholo ot al. (1962) Zound that 6 per cont bovino
£ibrinogon could bo used suocossfully for sedmenting crythroe
cytas in catr.t:ie whole blocds Bovine £ibrminogon at o rato of
twicae thoe volune of whole bicod was cddel and erythrooyto
seddmentation vas gocompliched by allowing the mixture to
sband for 30 o 60 minutes ot room tonmporature, It was inpoe
rative o £iltor the fibrinogen 50 aa 40 avold bastordal
contaminations Afeor cedimentation, the fibrincgonwplasmae
white blcod coll susponslon was takon ocut and centrifuged at
1000 RPM for S minutes uhon tho vhito bised colls formod a
button at the bottam. According o tho authors, PN or
dextran was not as succossful op bovine £ibrinogon in sopa-
rating cattle erythrooytos,.

. Bioggers and McFeely (1963} reported tho uge of Ficolle
Rypoque gradiont tochniquse for separating lymphocytes in
domostic animale, The authors wers of the opinion that PHA
was not offcctive in domestic anirnis as in humon beings Sor

sedimenting exythrosytas.

Lin ot ake (2076) followed the same mothed in domostic
animals for separating lymphogytos. Tho opaque bond obbainad



vhich contained the lymphooytos was removed carefully and
wached in Honk's Balanced seolt solution and conteifuged at
830 to 1000 RPM f£or 20 minutos whon a pollet of lymphooytes
could be oktainesd at the boteos

Whole klood cellocted from domestic andmals wao subjocted
to contrifugation ot 630 RPM for 10 minutos o coparato orythro-
cyton (Imason and Sandors, 1963},

Schera and Louro (1963) essuamplished the seporation of
orythrocytes by refrigerating tha whola blocd ot 4 to 8°C for
2 %0 3 hours in a vertical position, whereas Connolly ot al.
(1964) allewed tho whole blood 40 stand at room tomperaturce im
the oyringe i¢self vhen godimentetion of erythifccytes ocourred.

Guatavason (1964) used 30 ml doxtran par 10 ml of hoparti-
nizad whole bloeds, The mixture was rvofrigorated for about
3 hours to yicld a cell doposit which was added to the culturo
madium,

The buffy coat contedning lymphocytes obiained by centrie
Eugation af vhole blood was used by Hare g al. (1966) for
eetiding up peripheral biocod mononuelent icukocyto cultures.

hele blood culture mathod

hrakald and Spoaries (1963) roported the uso of whole
blood for lymphocyte cultures, About 0.2 ml of blood was araun
into oo m, ‘syz'inga wotted with heparin. The blood was directly
inoculated into a steorile cylindrical vial containing 5 m) of
Eagle's nintmal modiunm and 0,1 ml of P supplamentad with



15 pax cont fotal oelf corume Tho blood and cultubo medium
57273 mima thoroughly by gontly swirling the vial sovaral timao
and incubabed at 37°C, Colchicine at & £4ina) concentvation of
@oongpermlwaaaﬂaea4wsmumpuwwhamsung
Ligpatonic treatment vao aempusheﬂ by tho aﬂﬂi&ion o four
volumas of warm distillod water o the ocld mapenaim £ollowod
by incubotion of the mixturc ot 37°C for 15 minutes. Cells
vore fixed using 113 aectic mothancls Adr dried preparations
wera ctalnad using chroncoono ctains,

Rexyotyps proparations using whola lood culturs in
domestic snimale wao roported by Bamiur and Gilman (1964).
They obsozved that nddition of PHA or dextyon was not efficient
eacugh for the sopasation of loukosytes, One ml of whole blood
wae added to 9 ml of Connaucht’s H597 cuowth medim inclusive
of 20 por cont inactivatod o3lf sesum and 0.5 ml DHRAM, Thoe
mixture was incubated ot 36°C for 3 to 4 days. One ml of
ealine ecataining 100 Bg of colchicine was usod aa nitotdc
inhibitors Slides prepaved by aniredrying mothod wers stainad
uging 2 pexr cont natural crce:l‘nm:casbai fuchsin. They aloo
cbeervad that stordng hoparinisaed bleod at roam tomperaturg
upto 6 hours 4i4 not significantly reduce the uality of chromoe
8a0w proparations, Twe volumes of distilled watsr tas found to
be suEfigient ondugh to lyso tho orythrooytos. Incubakion upto
3 £0 4 days was satinfantory. HMOro thon Sour day incubation
tamded to raduce the vield. The mothod wao alao found £0 bho
guitable for gooto, shoop and mink,
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This techuigque of wholo hlocd cultura was £olioved Iy
Ponce De Leon (1975) and Borazdino and Ianmuand (1981) in
sheeps Harvay (1976). Dorborg et ol. (1976)3 alnan {1077),
Miller (1977), Balalkwichnan ot aks (1979), Sharma ot 8l
{1980) end Swarkz and Vogt (1983) 4in cagdlos ta gt al. (1930)
in oul monkeys Wintor ot al. {1986) in Mithun, Sirl and thoir
crosgens and Jorofle and Meitcel (1988) in Acian oelaphantg.

Forivhoral bhicod lyphodyte culture technique

Saveral technicuas have boon emplayod ¢o obbain baetécr
rosults in Karyobtyping by incorporating mnedifications in tho
uoe of anticoagulant, median, oupplomentation of medin, numbter
of lymphocytes, cquantity of vhole blood, mitogen, incubaticn
perdod, colechicine concontration, hypotonda trootmont, fisge
tive agent and stoining. 7he modifications are furniohed in
talla 1.

Transpertation

Halnan (1977) suggusted that hoparindced whola blood may
ha transported by car unto 2 hours, by train upto 6 hours and
by air upto 14 hours, Prolonged transport was found &0 roduco
mitctic index, The tomperature during transit vas matntained
batween 21°C and 32°C, Best rosults could ho obtained when
bBlcod wos tronoported in the culturo medium itoelfs,

Mo et al. (1960) roported that succcosful ohromGooG
proparations could be obtained from whole biced of oul monkeys
transported to the loboratery by ship. Winter ot pl. (1986)
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ohoerved that vhole bloed collected from mithun, sizi and
mithune=airi crossos transported 4in ice conteined in £hermote
£leoks ylolded saticfootory rosultos

storage

Dagrur and CGilman (1964) chservad that otorage of hopa-
rinizad whole blosd at room temporatura upto 6 hours &id not
sigmificantly roducs the quality of chromozome proparations.
Kanagowa and Basrur {1968) roported that successful culturss
could be abtainod £rxom bicod samples stoxsd upko 72 hours at
5°C and 20°C. A eanparison of rosults oblained from cultures
£xem blood camples stored for 72 houre at $°C and
thoge stored at roun temperature showed that mitpt.!,c Indes
dropped appmciably in tha fcmzng:.

Bffent of antihictics and Colchicine

In & human lymphoovie culiurs msthod o study vas Cone
ducted on the effect of different conceat¥ationa of entdbioticso
in the cultura mediun by MNeu o ak. (1965), [itosic indicos
varied according ¢o digferont antibictic concenteaticno. Thoro
was ccxppleﬁ:@ .ﬁnhibie;an of mitoalo at cecnoentrations highor
than 150 pog/ml of tetracyoline, Tho chromosomes shoved a
tendenzy Lo clunp eogfatMr in high concentwaticn of stropto-
myedn, chicgon phenicol or tokracycline, In ak:out-._ 800 pg por
mk, stroptomycin opparently stimulated mitoses. Thora vao oaly
alight inoreoaco in mitotde ackivity with lowor concontrations
of panicillin and chiozmphenicol,
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Difforant concontrations of ponieillin and streptomyceln
were used oo ontibictlies by ooveral warkeka (Schorz ond Louro,
19633 Uere gf ale 19663 Lozery of ple 19743 Jerofke and
Haitoel, 1905),

In o zovicw of literature of chromogsome culturas, Heath
{1966) suggested that prolonged colchicing treatment or highor
concontrations of colchiedno insreasad mitotic index, but also
produced highly contrsoted mitotle figures in older metaphocaeg.
The concentration of colohlcing higher then 4 my por md roduced
or aven imxibiteﬁ mataphase formation,

Chramooond munker and morphology

Anstomically, clephanta show many peculdaritios (Mactappo,
1986), The tsunk of tho elephant 18 formed by an antonocion
of &ho nosas Tha tush L5 on outgrowth of tho uppor incioors,
aricing from pro-manilla. Ameng the Indion cicphionts, only
males poosess - tusko whoweas fenslies aro tusklesa,

in tho moles, testiclos ara placed inside tho body cavity.
The ponds is very long with a pondulous paxt. The glans i
insonopicuous. In £omales, the vulva 4a complotely hidden
fezom view being placed botwean the thichs boelew the pelvic
symphiyclor and it 49 placod in an ohlique plane facing Soumuwand
and backwerd, They possess pectoral mammery glands.

ézep%mhs are highiy coclel hoifngs and load a metriorchial
oystem of 1ifo. Femalos staying togother show alloparontol
core £or the young ones, The gestation poriod ronge from
10 <o 22 montho. A new bora may wolgh about 110 to 120 kG
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on cutturing the somatic colis £rom o male and ane
famnlo As.tén elophanto, Hungerford g gl (1966) roported that
tho sox chromoscmoes were casily identifiabla. The X was tho
only long chroswsone with o neoarly medign contromera vhilo ¥
vas a short sorocontzic with sharply defined conbizomoro. Tha
nodal chwomosome nunber in tho cagse of Afzican and Asian
olophanta was 20~56, Tho Sivrst of the theeo palrs of outosomes
with nearly modfan csntoenenes of tha Azion elephanﬁ vag found
£ ponssss a pronouncesd satellita, but wag ghzont in tho h
Afvican elephant,

In a gytogenstic atudy uwning comeal and ovarisn tlosus
of a sinple famnle Iﬁﬂ&an elaphant which had o be saorificed
due to an mcuraiz;le bilateral fracture of huserus, Norborg
(1969) obsarved that the diplold chremosame number was 256,
It vas possible to dlotinguish the largost acrocentric pale’
frer tho naxt two larwét sarccentric palrs, Tho latter ones
aould not bo soparated and wore thereforo grouped Logothor.
There was no much differonco betucen tho fomaining asorosentricos
and heneoe wors placed 4n a contirmous oerics., Tho smallest
paly of agrecentrics were difflorent £rom othar acrocentrics,
The last group inoluded threo poirs of autoscmos with nearly
madian contromeras. The authors could not idontify any
satellite on the £irst pair of these autcsomos and honce wore
groupad togather.

Aqcording o Jarofke and Weitsel (1985), the diploid
chromosane munbor in Both the Asian and African claphanto
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maintained in tho Borlin zoo was 2n=56. In tho African elc-
phant, the Karyotype oonalsted of §50 acrocentric and 4 mota-
contric autoscres., In the Asian elephants, the keryotypae
consisted of 48 acrocentric and 6 small motacentric autosomos.
In hoth thé spacien, Xechromosomes could be identified very
casily becousc of tholr metocentric morphology and Yechromosomo

was a emall ecrocentrio,s
Chromosomal abnormalities

On investigation, morphological as well as ghysiological
abnormalitios in animals axe ofton found o bhe due o Chrdanse

some aberraticons or gone mutations.

The £irst evor raport of chromosome abnormality 4n
domestic enimals was published by Gustavson and Rockborn (1964) .
In three cases of ovort lyvaphatic lcukemia in gattle, all tho
nitoses vere found to contain 59 chromosomas, with ocne chromow
scome diverging morphologically £xom tho normal complemont.
The particular chromosome had a subterminally situated contro-
mare and A% was prosunad €o bo a product of fusion of chromosonas
1 and 29.

An crenge €omnle kitten borm to a Blugeand=whito fomale
and a tortaiseo-shell male cot was found to poscess an abnormal
karyotype 37, = 0 (Norby et sl., 1974),

The case of an 18-month 0ld heifor which failed to brecd
wag investigated by Norberg gt als. (1976). Clinical and poste
mortom examination revealed poorly developed genitalia. On
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cytogenetic analyais, the animel wes found to possess a
61, YKX karyotypa. i

In a roview, Sharma (1976) repcorted gross variation from
normal karyotyro leading to phenotypic affect in man. Altoras,
tions in the normal) karyotypes may involvo eﬁange in a cheono=
sone ezghant, 4dn the number of chremosomes in a complemont,
that is, "Somy", or the ontirae genomo, that is, "ploidy®. Tho
gyndrcpes dnvelving the nunber of chromoscomes in man includo
Dovn's syndrome, Edward's syndrome and Patau's syndromo, while
the syndremoa éaacr,ibeﬁ as Kiipefeliter's and Turnor's portain

to those involving sex chromosomos,

Larsen ek gl. (1978) reported the case of a centric
fusion of two acrocentric chromosomas in a Golden Retriover
Cross and its offspring. Cytogenotic analyois of 16 of its
rups and thelr cires ravealed that 9 pups and tho sires
popgeased normal kasyotypes, while the rcmaiﬁing 7 pups wore
carriors for the treonslocation, The chromosemes involved were
identlfied as 13 and 17 by C=banding.

Cytogenetlic analysis of a tricoleur molo cat with normal
oexual bohaviour rovealed a 38, XXY chromosome comploment., A
loft-cided opldidymal and deferential aplasia was detected
after cagtration (Ronly ot ols, 1984).

Johnson (1985) rmeported congenital abnormalities caused
by chromosomal aberrations in (a) Mainé x Anjou bull with
thynmic form of lymphosarcoma, (b) a six::mnt'al nala paocudo-
hermaphrodite, (<) & Black and uvhite x Simmental, (d) a Gomnan
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yellow calf with muscular dystrophy, (€} a calf with bila-
teral anophthalmia and (£) a case of bhovine horeditary
parakctosis,

The roports on chramcscme of Indlan elephants do not,
howaver, specify whether the mala elephant 1s a tuskor or
makhna and whether thore exists any chromesoma varlation
between the two kinds of male elephanta,
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Berarding and - McCoy's 20% autologous - PHA-M - Colcemid 0075 M Kl 311 metharol "
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Yadavy snd - Ham's F=10 20% adult 0.3 mi of whole Pokcweed 60-63  Colchicine - G073 M KCI 3 1 1 methano! _Glem'
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{ITERIALS AlDD HEDTHODS

Blephants belonging to soma templen and privato oUmers
of Trichur ﬁiatrict: formed the matarials for the prasent
study. These clephants were captured £rom the western ghats
and doemesticated.

h mgla elephant with a highly devélopzd outgrowth of
the uppo;: Incisors called t:{wks is lnown ag a ‘tusker', Tuolo
may bo of difforent sizes and often grov downvard and aide-
ward and end in a pointed tip (Plate 1), The tusks of an
Aslaon elephant may grow beyond 2.5 m and wolch aboue 70 Kg.

‘Makhma' is a male elephant which diffior from the tusker
by the absenco of well developed tuskse Rudimentary tusks
are ecen in place of woll developed tusks (Plate S).

‘Cow olophant' is a fomale olephant which dogs not have
tusks and ofton poassesses rudimentary ocutgrmowth 14k that of
the makhna (Plate 3).

In all, 15 healthy olephants comprising of 7 tuskers,
i makhna and 7 cow elephants wore subjected to cytoganatic
study. Ksryotype analyeis was carried out using pertpharal
bleed leukooyte culturo tmm.

Blocd collection and transportation

Whole bleood was eollectad using sterile 18 ¢ neodla frem
the ear vein of clophants. About 15 ml of blood was collected
directly into aterilo centrifuga tubes containing 0.5 ml of
cedium hoparin solution (5000 IU/ml). Tho samplos were
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trangported to the laboratozy in an ica box by bus/motor
cycle. Precautions were taken to avoid undus agitaticr; of
the samplos to provent haemolysis. Samples were brought o
the laboratory within onceandwag-half=hours aftor collection.

Culturing

In the laboratory, samples ware kopk outeide for thowing.
Cultures ware set up "within 2 hours agter collection.

From oach sampla, 2 ml of T.:JhOlG blood was taken in
separate syringes and the rest subjected to centrifugaticn
at 1200 RPM for about 8 minutes to facilitate sedimentation
of erythrocytes and extraction of autologous plasmase

Culture media TC 199 (Difco) end RPMI=1640 (GIBCO) woro
used to compare efficlency. In 5 ml of cach mdimn‘eontaining
100 IV of penicillin, 2.5 ml of autologous plasma, 0.7 Rl of
'whale blood (kopt separately in the syrings) and 0.1 ml of
mitogen ware sdded one aftor the other and mixed ganbtly by
rotating the culture vianl betwoen the palms of the hands,
Mitogens usgd were oither phytchaemagglutinin-! (Difce) or
Pola-teed mitogen (GIBCOY, The oultures vere then ineubated
at a temporature of 37 +05°C for 72 hours, The culturaes were
mixed gontly twice daily.

At the end of 71 hours of incubation, colchicine golution
(0:0001%) as o mitotic arrestor was added to the cultures,
rixed gontly and incubated for o furthap ong hour poriod, Tho
optimum concentration and duration of colchicing troatment wag
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_ostimated obsorving the dsgros of cohdensation of mataphase
chromosomess Tha concontrations and duvation used wore
0.1 mz. for one houry 0.1 ml for two houvog 0.2 ml for one
hour and 042 m} £or two hours,

Harvasting

Aftar 72 hours, the contents were transferred to indie
vidual centrifuco tubts and gentrifuged at 1200 RpM for
10 minutes, Tho supernatent wag discarded using pastour
pipstte J__.eavihg about. 0:5 Ml of tha supernatant above thoe
sodinent, About 2 ml of 0.075 M potassium chloride hypotenic
solution was added to the tubeg initially and the contents
nixed gentlys Tha volumo was later made upto 6 ml'by adding
moxe hypotonic solution and allowed to stond for 10 minutes
at room temporature, The contents were thén cantrifugad at
1200 Rp# for 8 minutes and the supernatant discarded leaving
about 0+5 ml of the solution above the sediment,

About 2 ml of 311 mathanol acetic acld £ixative was
edded to ecach tube and ‘mixed gently to brosk the sodimont by
draving repeatedly into a pasteur plpotte, PFixative was added
further to moke up the volumd &0 6 mi and allowed to stond for
10 minutes. Tk mixture was then contrifuged at 1200 R for
8 minutes and tho supernatent discarded leaving about 0.5 ml of
tho solution above the cell button, Fixative treatment wao
continued tvo ko three times more untll a clear supernatar;t
vas obtatned, Pinally, the cupcrnatont was remowved upto
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"about 0.5 ml ahove the cell button. A sugponeion of the
cell button was preparcd in the romeining solution and ollowed
to stand for a fow minutes for the debrls to settle dowm.

Slide preparation and staining

Presh, chilled, wet slides wore used for chromosomo
praparatlonn. One or two drops of the coll suspension was
dropped from a height ¢of about 30 cm onto a glags slide kept
in a horimontal planc c¢n which 2 to 3 dropg of 50% acotic acid
vag placed. The glides wero allowed to alr dry in the same

pcaition,

Staining wos done on the same day using 4 por cont Glomso
prepared in phogphateo tuffer (pH 6.8) for 40 minutos. Tho
glides were washed thrice in distilled watar and allowed to
dry in a slanting position. The chromoscme spreads ware viewed
under the microzcopc.

The afficacy of two media vig., TC 199 (Difco) and
RPMI~1640 (GIBCO) and two mitogens viz., phytchacmaggiutinine!
(Difco) and Poke=woed mitogen (GIBCO) were assessed by observing
300 cells solected at random. The nunker of lymphocytes,
lymphoblascts, colls 4n motaphsca, mitotic drive and mitotic
index wvore estimated (Tablc 2).

Lymphoblasts + Mumbeor of colls in

Mitotic drive = - metarhasq 2 100
Total colls counted

- pitotde index = ~sumbor of colls in motaphase 100
Total colls counted




Wnethor the differcnce noticed botweon two media and tho
two mitogong was aignificantly difforent or not was determined
using the mothod described by Snodecor and Cochran (31967).

Photography and karyotypa preparation

Well scattored metaphase sprecds witrmué cﬁexlapping of
chromosanes were identified and photographed on 2 o 3 plates
‘uming Carlzoeles photomicrogcope III with a combination of
research microscope and 35 mm camera with automatic cxposure
control. Individual chramosomes were cut cut from one platd
and others were kept for oricntation and roforence. Chromoe
somes worae pastod on a bristol board and indicated by thoir
mumlbar and group.

From tha karyotypes thus preparod, the morphology of ocach
chromosome was studied,
Horphologliczl maasurementa
The chromosomes vere olasaificd ap aub:nataeentric,- BCL0Ow
caontric or telocontric ac desceibod by Shorma and Talukdar (1974).

The merphology of individusl chromosomcs was explainod
Dbased on its total longth and tha position of the centromera.
The size of tho chromosomes vas represented ge tho rolative
lcngth that 1g in rolation to the length of the haploid sat
containing the XHechroamosome, The position of the contranore
vas indicated iy

. Lonath of long arm :
a) am ratio e Longth of Bhart arm”“!q)-

b) ¢ oy onath of short
) Centromoric index (C) = M’i‘oﬁm Tongtt u?r%-f
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RESULTS

" In the prescnt study, tho elophants (Elephas meximue
indleun) were catagorized iato three groups nmnély cod gle-
phants (females), tuskers (males) and makhna (tusklass nalaes).
vhole blocd ccllected from tha cox valn of the ondmals was
brought o the ilaboratory and subjected to poriphoral blood
lyophogyle culturc.

Standardization of teshnique

The culture media 7C 199 (Difco) and RPMI-1640 (CIRCO)
and two mitogens viz., phytochaemagglutinin-M (Difco) and
Polw-woed mitogen (GIBCO) wereo compared and the results
obtained are presonted in table 2, In the modivm TC 199
having the mitogen phytchasmaggiutinined, the mitotic drive
and mitotic index were 18,66 and 0.+33 per cont respectivelys
and with pokeewecd mitogen cthe mdtotic drive and mitotic indox
warg 30.66 and 5.33 per coni: reapegtivelv. In ¢he medium
RPIMI=1640, the mltotic drive and mitotic index 4n tha preacnco
of phytohaemogglutinine wore 23.0 and 0.60 por Cent rOBDAC
tivelys and with pokeeweed nmitogen, 31.33 por cent and 5.66
par cont reopectively.

'smustmal enalysis zevealed that tho difforence
obogrved in the efficocy botweon the two nedia 42 not ocignifie
cant, whereas the difforonco due 4o mitc;gana in both tho medds
w9 significant at £ive por cent levol. Pokeo-waed mitogon was
fourd to o moxo afficicnt than phytohacmagglutinin-tt as for
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86 inducing mitosis in ;ymphocyﬁcaa Of elgphonts {8 concorned.

Ameng the four colchicine treatments of Qifforent con-
centrations and duration of treatmeont, it was found that tho
condensation of chronosomes using O.1 ©b colchicing (0.60012)
for a duration of one howr shovad normal size and appearance
of chromosomes. Sodium heparin wasz found o bo satiafactory
28 an anticoagulant.

Transportation of blood samples in ica by bus/motorcyele
Atd nok interfora with the mitotic astivity of olophont
lymphocyte. Since the camples were transportod always in ico,
no comparison could bae mado on tho offack of tarperature
during transit cn the mitotic drive and mitotic indosx.

Fypotonie treotment using 0.075 M potassivm chloride for
20 mimites was found to ko satisfactory, . Methaneol acotic zeld
(3:1) £ivative washings upto four tdmea was found o B3 NECC-
seary to obtain a clear supernatont in vhich tho £inal iympho=
Cyto suspensicon was propared. )

Karyotypo

The karyoltypo of tusker, cow aleghant and makhna aro
prosented in plates 2by, 4b and Gb. It con bo sesn fron the
plates that the diplotd chromosome numbers in tushker, cow
alophant and makhna 18 2n=56 canpelsing of 54 autosomes and
WO soxn chmncsm.sea.
Horohcmatric measuremcnbs,

Morphologleal parsmeters via, » Telablve length, arm ratio
and centromoric indox are prosented in table 3.
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Based on the relative length of chromosomes, thoy wore
sorlally numbered in the kavyotype propared (Plates 2b, 4b,
6by Fig.l). The lazgest chromosome with a rolativo length
Of G.973 par cent was numbered as the £irst in the perisl
ordor of the vhole complement. The £irst &wo pairs of guto-
oom@s in the acrocentric group {chrcmosomie patrs 7 and 8) wero
tho gecond and third largest with relative lengths of 5,900
and 5.700 per cont regpectivaely. Tho X-chremosoma with a
relative length of 5.633 per cont was the fourth largest chromoe
soma in the wholo complement. Tho relative leagth &f the
ramaining £ivo palrs of autosomes in submotacentric group
{palrs 2 to 6) ranged from 3.073 to 2.480 por cente The
relative lengtha of the :.;emaining acrocontiric autosancg
(padrs 9 to 27) ronged from 5197 to 1.777 per cent. The
Yechromosome with a relative length measuring 1.710 per cent
vas tha emallast of the comlement. Howaver, the sex chrcno=

somes were classificd separately.

Chroamosome mgg!;olmt

Analysis of the arm ratio (g) rovealed that all tho
blarmed chromosanes wera sumtgcazmtric aince no chromosome

showaed an arm ratio of 1.0.

The contromeric indox (C) suggested that the position
of the contromere wag forthest £rom tho ceatro of the chromo-
gome in the seccond autosome pair and nearest to the centro in
the X~chromosome. No motacentric or tolocentric chramoscmes

TveYra Observod.
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Dased on the amn ratio and controameric index, the autow
somes were classificd into two groups namely submetacentric
and acrocentric. The group of subnctacontric autosemas cone
oisted of the £izot edx palrs (pairs 1 to G) and the group of
acrocantric autosomes consiasted of 21 pairs (pairs 7 o 27).
hmong the svbmetacentric autosomeg, tho £irst pair was the
largest of the group as well as the wvhole compleament. Tho
ramining £ive palrs of the group wore gmall cubmetaccntrics,
Ameng the corocontrdc group Of auntosomos, the £ivst palr of
acrogentrie (palr 7) was the largest of the group whoreas it
was the second largest chromosome in the whole complament.,
The submotagontric and acrosentrie autoscmes were arranged
sorially in the descending order of thelr sige in thoir roge
pactivo groupa. The Xechromosome was a cubmobtacentric in
merpholegy whoreas tho Yechromosome was an acrocentric and tha

smallost of the complement,

In all tho three groups of eiephante ‘no satollito could
be oboerved in the lkozyvotype.

Sex_chremosoneg,

The Indian elephants (Elophas masimmg inddcus) cxhibited
XX/XY peax chromosome mechandoms Cow olephants posgopged tho
K sox chiremoseme complament and tuskero possessed tha XY
chromosams complements The makhna algo posgegsed tho camo
sar chromozome complement (X¥) as that of the tuskar,

Morpheloglcally all the autooonas wore similar in both

the tusher, makhna ard cov clephant. Tho sox ChromOnomOs were
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XX and X¥ 4in the cow clophants and tuskers respectively. The
karyotypa of tusker and makhna showed no variation in morpho-

legy of autosomes and 80X CATCMOSCMAS:



Plate 1, TUSKER
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Plate 2a. MITOTIC UETAPHASE CHROMOGOME
SPREAD OF TUSKER

Plate 2b. HKARYOIVPE OF TUSKER






Plate 3, COW ELEPHANT
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Plate 4a. MITOTIC METAPHASE CHROMOSOME
SPREAD OF COW ELEPHANT

Plate 4b, FKARYOTYPE OF COW ELEPHANT












Plate 6a., MITOTIC METAPHASE CHROMOSOME
SPREAD OF MAKHNA

Plate 6b, KARYOTYPE OF MAKHNA






Table 2. Relative efficacy of mitogens in _medium TC 199 and medium RPMI 1640 in Elephant lymphocyte cultures
Total e Mitotic Mitotic

Culture Mitogen cells Lytn;p ho- Ig]yaTtpsho- t“;g;lé drive index

medium counted cytes P (95) (%)
Phytohaema- 300 244 4 2 18.66 0.66
gglutinin-M .

TC 199
Poke-weed 300 208 76 16 30.66 5.33
mitogen ’
Phytohaema- 300 231 63 | 23.0 0.33
gglutinin-M

RPMI-1640
Poke-weed 300 196 37 17 31.33 5.66

mitogen




Table 3. Morphometric characters of chromosomes of Indian elephants

Centromeric
Chromosome Relative length Arm ratio index
pair (%) (q/p) (p/p+q)
[ 6.973 2.49 0.304
2 3.873 4.33 0.189
3 3.317 2.0 0.333
4 3.083 ' 1.97 0.356
5 2.813 1.72 0.387
6 2.480 1.94 0.359
7 5.900 - -
8 3.700 - -
9 5.197 - -
10 4.590 - -
11 4.457 - -
12 4.223 - -
13 4.090 - -
14 3.383 - -
15 3.383 - -
16 3.114 - -
17 3.114 o= -
13 2.88] - -
19 2.881 - -
20 2.881 - -
21 2.513 - -
22 2.013 - -
23 2.380 - -
24 2.380 - -
25 2.280 - -
26 2.143 - -
27 1.777 - -
X 5.633 1.38 0.421

Y 1.710 - -




. Fig. 1. IDIOGRAM REPRESENTING THE RELATIVE LENGTHS OF CHROMOSOMES
OF INDIAN ELEPHANTS (Elephas maximus indicus)
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DISCUSSION

In the prosont study, o@lophant chromosome spresds wers
propared £ollowing the technique of peripheral blced lympho-
eyto culture mothod using vhole blood.

Comparicon of twe media namely TC 199 (Difco) and -
RPMI=1640 (CIBCO) rovaanled no olgnificant difference in the
nitotic ocotivity of oléphant lymphooytos es cvidenced by tho
proportion of lymphocytes, lymphoblasts end colls in metophaso
in both media. The mitotic drive and mitotic indox revealed
no signdficant difforence batwecn the two media and henceo
both can ko used successfully for culturing celephant lympho-
cytos. Successful culturing using TC 199 medlum was roported
by HMoorehead gk al. (1960), Ulbrich and Weinhold (1953),
Echerz and Louro {1963), Connolly gt al. (19é4), Marc gt al.
(1966) s Ponce De Leon and Marcum (1975), Worberg gt pl.{1976),
Halnan (1977) , Sharma gt al. (1980) and Swartz and Vogt (1983).
Miller {1977) reported the sultability of medium RPMI-1640 for
paripheral blood lympheoyte cuilturc.

In the present study, phytohacmagglubtinine-!l (Difeo) and
pokeewaod mitogen (GIBCO) were amployed to assoss the comparse
tive efficacy of mitogons to indtisto mitosio in elephant lympho-
cyte cultures in a 72 hour culture in medium 7€ 199 and medium
RMI=-1640, FPhytchacmaggiutinin-M yielded a mitotic indenx of
033 per cont and 0466 per cont in rediun TC 199 and medium
RPMI-1640 roaspectively, whorcas poleeveced mitogen ylelded a
mitotic indax of 5.33 por-cont and 5.66 por cent in medium
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TC 199 and medium RPMI-1640 respactivoly. The results indi-
‘ented that in a 72 hour short=term pexipheral blood lympho-
oyt culturs method, the response of elephant lymphocytes
wag eignificantly highow to pokrzzht-:eeﬂ. mitogen than o phyto~
haemagglutinin-i irreepectiva of the culture mediun used.
roke=-ugod mitogen as an officlent mitoegon was roported by'
Yadav end Dalskrichnan (1983, 1905) .

Kgryatym
o) pasic numbar.

The Alploid chromenone numbor of 2nsB6 as observed in
tho tusker aiza‘ cov algphant 1o consictent with the roports
of Hungergord gt al. {1966) and Jarofhke and Neiltzal (1985).
Norberg (1969} had roported the same chranoseme nunber in a
female Indiaon elcphante The chronosoma numbor in mokhna 1o
hawsvar net roporéed by thepe authors.

-

The elophant chedmosone complement consisted of 54 autOe.
somas and 2 sox chromoscomas (X in males and XY in males and
makhna)s Thoe X0Y/XY ser dotermining mechoniom obsorved in
this study is in agreament with the findings of Hungorford
at al. (1966) and Jarofhko ond Nelteseld {(1885). Norbarg (196%)
had zepeortod the exiotonce of XX sex chromoseme mechaniom in
an Indian fomalo elophant. Botucen the tusher and makhng no
variaticn could be oboerved in sex chromesomo complemont.

) Relative lonaths
Based opn the relative length of chronosomes, thaéy are
sonially numbored in the karyotype prepared. Tho lorgest



34

chromosoma with a valativa langth of 6,873 por cent wag
numberced as £irst in the serial order of tho whole complew
mente Thoe £irst tv}o pairs of agutogomes in the scrocentric
aroup (chromosome palrs 7 and B) ware the second and third
largast with a relative length of 5.900 and 5,700 por cent
rospeatively. The X=chromosome with a relative length of
5,633 per cont was thoe fourth largest chromosome in thoe wholo
complements The relative longth of the remalning £ive pairo
of autosomes in tho submotacentric group (palrs 2 te 6) ranged
from 3.873 o 2.480 paer conte The relative length of the
remaining acrocentyic autosomes {paizrs 9 £o 27) ranged from
5197 to 1,777 por cent. The Yechromosoms with o rolative
longth of 1.710 per cont wad the omallest chromoscomo in tho
whole complamont. Howevor, tho sex chromosomes were ¢lasoi-

£icd separataly.

@) Pogiticn of centromera.

The presoent study roveagled that out of the 54 autoscmas
in the karyotypes of three groups of elophants, 12 autosomos
(6 paira) vare blarmede Thedr arm ratio ranged from 1.72 to
4433 and the contromeric index rangod fram 0,387 to 0.189.
The remaining 42 autosemes (21 pairs) are not bilarmod and
hence are termmed acrocentrics, Among the sex chromosomnes,
the Xechromosoma 1s submotacentric with arm ratio and contro-
moric index values ao 1.38 angd 0,421 respactively. Although
6 palrs of suhmotacontric and 21 palrs of acrocontric autosomes
are observed in this study, Norberg (1969) roportod tho pro-
gonca of only three pairs of autosomes with nearly modian
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centrcxr;eraa and Jarofke and Heitszeld (1983) reported that the
aubosomes of Indian elephants consisted of only 6 small
matooontric and 48 acrocentric autosmnes. However, Norberg
(1969) cboexved autoscmes with prominent short arms which

ware clasgificd under acrocentric,

The arm' ratio and centromeric index valuss suggosted

t;l:xat. none of the blarmed chromozomes wore tiue metaocentrics.
The c?momém would ba a true motacentrie 1f the azm ratio
(3 15 unity or if the contromoric indox (C) is 0.5. If 9- in
hightw than unity and 1€ C 18 less than 0.5, then it indicaton
that-. the centromm is away £rom the contre of thoe chromosang.
Acco:ﬂingly an analysis of the arm ratio and centromoric index
obtained in thisc study revealed that among tho biamed chrond-
BUNCS, !.xxcluding' thae X—chr&acem. the position of cantromere
is nearast to t-.ﬁca centre in the X-chromosome (%) = 1,38 amd

C = 0.421) and fiarthest from the contre in the secend sutoscmc
poir (g) = 4433 and C = 0,189), In tho three groups of olo-
phants, no variation could be observed as zegards o tho posi-

tion of contromore in putosomos and sex chromosonos.
d) progence of satellite,

Mo chromosame wag found to possess any sotellito in the
present study. This £inding is in agrecment with the roports
©f Norberg (1969) ond Jarofke and Neitzel (1985)3 whercas it
1o contradictory to the zeport of Hungerford gt al. (1966) who
roperted the proesenca oOf patollites on one of the throe oube

matacentric avtosomn pairs,
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gy Chromosone variation.

In the three groups of elephants, vizZ., tuskor, mathna
and cow elephant studied, no difforonce wan obsorvod in tho
chramegsame nuthors Tha chromoseme number ia all tho threo
gooups vas 2n~56. Tho autosones axhibited only twoe elass of
chromosomes namely submotacentrie and noroceontric. Tho
Yechramocome wae prosont only in tuskess and makhna and abseont
in cow eleophantss The morphometric study did nok chow varioe
ticns among the threo typos.

It con bo inferred that the tusklessncas in makhina is
not. apooeizted with olther cuploldy or ancuploidy.
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SUMMARY

A Laryological study 4in Indian elephants (Elephes maximug
indicus) using poripheral vencus blood colleoted from 7 tuskers,
7 cow elephants an_ci one makhna belonging o some tomples and
private cuners of Teichur District was undertaken with objoc~

tivao of

a) to cvolve a tochnlque £or chromoseme studlca of olephants,
b) to £ind out the chromosons mumber In Indian olophants, and
) tO suggest sox chromosone mechanism in sex determinaticn,

Standardization of tcchnique

Corparicon of efficacy of phytchetmagalutininett (Difco)
and poke~wecd mitogen {GIBCO), in two differont culture media
namely, TC 199 and RPMI=-1640 ac mitogens, showed that phyto-
hacmagzlutinineM yiolded a mitotic driva and mitotic indes: of
18,66 and 0433 por ocont respactively in medium TC 199, and
23,0 and 0.66 per cent respectively in mediul RPMI=-1640, Poka-
weed mitogen yiclded a mitotic éz:ive and mitotic dndex of
20.66 and 5433 por cent raspectively in modiwn TC 199 and
31.33 and 5,66 per cont respectively 4n medium REMI-1640.
Statistical analyeio rovenled thot tho afficacy of tho two
difforent medla used was not significantly differont, wherecas
the effiecncy of two mitopens Aiffered simmificantly at
5 per cent lavol. Poleeuwcod mitogen was found o sult bottor
than phytchaamagplutindn=® as far ac irducing mitosas 4 ole-
phant lymphocyte cultures ovaer a 72 hour culturo rericd was
concerncds  Colchicine treatmont using 0.2 ml colchicting
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solution {(0.00013%) for a pariod of one hour vielded satic-
figetory chromosome proporations.

Raryotypa

Tha karyotypes of three groups of ¢lephants atudled

vize, tushker (male), makhna (tuslkless male) and cow eleophant
(ﬂerraa;.e) ravealed a diploid chromosome nunber of 2n=56 COme
prleing of 54 autésama and 2 sﬁsc chrenosomose The autosones
vera classified into two groups namely submetacentric group
(chromosome pairs 1 to 6) and acrocentrie group (chromosome
paire 7 €0 37). Tho sex chromosomes were 1c;1assified geparatoly.
The X-chromosome was a submetacontric dn all the three groups
atuﬂiéd. vhoreas the Yeghromosonoe wvhich was observed conly in

the tushker and makhna was a small acrocontric chronosomo.

Analysio of welabtive length of chromosonco showed that
the largast chremosome palyr measured a rolative length of
6.973 por cont and the smallest chremoseme ues the 'ﬁ'—chzjamscmn
measpring a rolative longth of 1.710 rpor cont. The c‘tu:qms:zm
pairs 7 end 8 measuring a rolativo length of 5,900 and S5.700
POr cent mspecti\foly wora tho sccond and third lorgest, vhereas
the X¥=chromosome with a relative length of 5,633 por cont was
the fourth largect in the wheole complomants

Positidn of the centramere on the hasis of centromaric
indox suggested that the contromore was farthast from tho
contre of tho chromosoma in the second autosoma palr and ncaroot

to the centre in the X-chromosome among the submotacentric

8
&
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chronosoneg, No true metacantric chromosomes aould be

obaerved in the karyotype of the elaphants studled.

Neithor autosomes nor sex chromosomes possessed satce-

1lites on kaxyologlical examinations

The m.eplmm;s studied avhibited XN/X¥ sox chromosone
mechaniems %he cow ¢laphant possessed XXM zox chromosond
comploment wvhile both the tusker and moldma ponsessed X¥ aex

chycnosane complemonty

A comparigon between the Karyotypes of tusker and mokhna
dld not show any varlatioa in (a) bacilc number, (b} rolativo
iength, (@) position of centromera, (d) absence of satollitos
i chroresomes and (@) sér chromesane complement.

It may o concluded that t¢he tusklessness in makhnn 1o
not assoolatad with either cuploldy or anduploidy.
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ABSTRACT
A karyological study in Indlan elephants using pori-
pharal vensus bleod collected £rem 7 tuskers, 7 cow elephonta

end one makhna belonging to some tesples and private owners
of Prichur Dlstrict was undortaken with objectivas of

5) €0 evolye.a tochnicque for chromosome studies of
. elaphants.
b to £ind out tho chm*wame mumber ‘in Indfon ele-
phants, and
c) to suggest a0 chrfamesone mechanien m.aex Goterni-

nation.
stanﬁwuzaum of techniqw

Camparxiscon of effdcacy of phytchaemagglutinine (Dieco)
and Poke=vaad m!.tagen (Gmco) s in two different culture modia
namaly 7C 199 and RPHI-1640, as mitogens showed that phyto-
hoamagolutinin-t ylolded a mitotic index of 0.33 and 0.06 per
cent 4in madium TC 199 and RPMI-1640 rospoctively: pokoeweoed
mitogen yiclded a mitotde index of 5.33 and 5.66 pex cent
rospostively in TC 199 aﬁﬁ RPMI~1G40. Statisticsl analysis
rovealed that the af€icacy of the ﬁm dﬁ.ﬁﬁ'pr&nﬁ media used
was net oignificontly different, wheress the afficnoy of two
mdtogens diffcred significantly at £ive por cant level, Pokow
weed mitogen was found to be betteor than phytchaemagglutininei
a5 £ar as 5;n§ueing m;ﬁaaqa in eieg;hanr. lymphccye;a culturens
over a 72 hour culture perlod was concsimed,. Colchicine



treatmont using 0.1 rl colchicine solution (0.0001%) for a
pericd of ocno hour yielded gatisfactory chranosome praparas
tiens,

The lkaryotype of the tusker, cow clophont and makhna
rovealed a diploid chromosomg number of 2086, comprising of
54 autosonmes and 2 sex chromosomes. Tho subosomnes WeEQ
clasoified into 6 submotacantric and 21 acrocontric chromoe
gomess The Xechromosome was a submotacentrle in all tho threo
groups of olephants wvhereas the Y-chromcsome was a small

acrocenirio in the tushker as well as the moakhna,

Analysis of relative length of chromosomos showed that
tha largest chromosome pair measuraed a relative longth of
64973 por éont and tho smallest chromosome vae the Ye-chromo-
song moasuring a rolative longth of 1,710 por cent,

Popition of contramera on the basiso of centromerie index
oucgeated that the contromere wag f£arthest fram the contro of
the chromosome 4in the seoond autosome paly and neeroat o the

centro in the X-chromoscome among ¢he subnotacontyric chronosonos.

Holther autosames nor sox chromosomas possessed gotollitos

en karyological cxamination,

Tha clephants studlied exhiblted XX/XY sox chromosome
mochonism, Tho cow elophant pogsopsed XX aex chrcmcaém QO
plement while both tuskor and mokhna pospossed XY gex chromno-

some canplement,



A comparison between the karyotypes of tusker and makhna
aid not shew any variation in (a} basic numbar, (k) rolativoe
length (o) position of centromeore, () absenco of satellites

on tho chromosomes and (@) the gax chromosoma complenent.

It may bo concluded that tusklessnoss ln makhmia i not
asaociated vith eithor euploidy or ansuploidy, -
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