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DEClARA.TIOn

Z hQEOtoy thafc tl%ia fchoalo sntltled

"Chrcenosomo profile Indian Elophante (Eloohao maKinma

indicug)" is a bsnafiide rocosd q£ roooorch vTotlz dons by

ma during i^q courso o£ rosQOTGh and that tbo thoaio hoa

not prGviou£3Xy fioKned tha basis £or tb© award to mo o£

aj3y degffGO, dipiatia, aBscoiatOQhip* followohip* or other

similar title® o2 any cthar US^veroity or Socioty.

E^Qjiauthy, A. SAI•c^^rc m-i^R
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Cortifiaa thafc this thasia Qntlfclea "ChrcroGoira

pffo£ilQ oi: Indian Elephants CEleg^aa maKlnmQ indlgus)"

is a roGosd o£ jra^areh worlc dono indopondontly fcy

Shri« A* SaJsfeM Kujnair mdsr guiaanca ona oupervialon

and that it has not prsvlously foraod fchQ baoio for tiie

awajrd o£ any degreo» £QlIot7ship» or asDociateship to hin<

det, g,
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out SGintiliatlng ana anchantlng Itoms of art vTork including

£lgurineo» iaono and intrlcatoly boautifiul foligreo artlaloa

£rm ivory* Elephant tooth havQ been found to pos^sa niodl-

? cinal pffoportioQ in the Ayurvodic oystem OS laodicinQ.

Perusal p£ litoraturo sha^o that information on cyto-

^^notieo of Ir^an olophanto iq scanty# Indian ©Iqphanta

o^iibit sexual dimorphions. tho nialo poosossing tualto in

1^, addition to thQ difforoncGs -in sQcondary social charGOtQrio-

ties# It is also intorosting to obaorvQ t^iat the tuslis in

cortain maloo oallod •makhna* is arudimontaryi

Cytoganotic reports alraac^ avail^lo on Indian olophanto

aro based on ono or tv;o olophanfcG using tiosuoo not omonablo

to intonoQ mitotic activity! and also woro contradiotory.

> DiSferoncQS in chromosoroo morphology of nale, including tua-

Icor^j and rnakhnas. and fonialQo iToro not soon reported.

study wao thorofors imdartaJsan witli the following

^ obJoctiVQa,

q) to Qvolvo a tQchniquo for chrnnoaouo ,8tudiGo of

Qlophanto#

b) to find out tho ahroeaosc^ nuiribQr In Indian olophanto^

c) to emggoQt eox chromosoinQ inochaniom in sest determi-

nation«
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review op ItCSERAl'URE

ThQ Intonslty o£ raitoalo oil lyini?3iocytes In asctlflelal

media is ofiton dopondent on tha natx*^ ofi {t^dia* feoc^ra-'

ttuco* roitoc^# incubiation period# etc* In order to got

maxiimjBa mitosis in torms o£ laitotic <3riV0 andl mitofcic indase.

ooveral attends havo been mado to asseoa ofieicocy the

di££©ront moaia# rattogon oad incUbation pesriaa^

hoct£o!iq£m3 et (1960) first dQraQnstrat<sd Haryoiqrpo

preparations using perip^^ral blood lou}OTcytQs» ^?en wlm of

venous blood was colloctod in hoparinised syringa. Bacto^

phyt:cdiaQiiia93lutinin at ex rat© o£ 0»2 ml per 10 nfl. o£ blood

was nsGd to eej^ate tho r©d blood i^lls bgf alloi^ng tha

misctuzxs to stand on iee Ixith for ^ to 60 tainutes* This was

then contriiSugod tit 300 to 3S6 rovctiLutions por minute (RFM)

for 5 to 10 nilnutsa at to ssdicjant the erythrocytos* The

supomatont cpntoisiin^i tha letzlcocytas was soporated out and

a l^vOcoQ^ count i</as roads* ^Slxiut 1*0 to 1*2 3C 10 colls

p€»r ml vtbb planted in obout 8 to 10 ml o£ a culture niedium

consisting o£ 30 to 40 per.eont £rosh autologous or hotKSlogous

plasma and 60 to *70 por cent 'TC 199 medium* Ponicillin and

otreptomj^n ^ro also added to the medium as antibiotics*

Tho pti was adjusted to 7«0 to 7*2 using 0*1 M or carbon-

dioacido gas* XncUt^tion V7as dona at 37°C* A£tor 65 to 70

hours o2 incubation# colohi^dlno at a £inal concontratioa o£

0*5 to 1«0 X 10**^M vas addod end incubatod again for ^^riother

6 hours. AftoriTards tho colls iseso loosened frcra the bottom
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o£ tho bottlo using a pipQttQ# Tkio cupamatant waa removed

and thQ colls roouf^nd*^ In about B to G ml. of warm Jlonlc'a

or EorlQ'o DalancQd salt solution at 7,0« 1^118 was again

contrifugod, supernatant removod and thQ ctIIs roousponded

In a Effnail volumG q£ baloncod salt solution as boSore, Harm

distillod water was added sloi-yly ttso to three times tho

original volvsm and again incubatod at 37®C for 3 to S

minutes, mixture ma tlisn centrifugsd at 600 RPM for

5 minutQs# ThQ total tiniQ rQCOEnsndod for tho troatnient was

0 to 10 minutos* ^Hio supernatant was than rembvcjd and 3 to

4 ral of 3il mothanol-acotic acid was added without disturbing

tho coll fcwtton* ThQ nlxtura was allowsd to stand for

30 minutes* Tho button was thon brolcan up, tho miscturo

contrifugod# supernatant rmovod and tho colls ro'suoptand^

in fixativo. SlidQS woro proparod by dropping 2 to 3 drops

of tho oupomatant on chlllGd glass alldas, e^cqss fluid

was drained off by tilting tho slido on to a blotter. Drying

vjas accofupliahGd in about 30 to 60 seconds h/ fannii"^ or

gently wanning ovor a spirit flama. Tho cjuality of spcoads

was GbGokesd undar r^ase contrast mlcroscopoj inadoquato

spreading was ofton corroctod addition" of fi:ativQ ovon

aftor long storage in refrigerator# staining was done using

aoetorosin stain {%% natural ort^in in 60>5 ocotlc acid). Tho

slides wore then mounted and obsorvationa of nota^aoo

sproadQ rnads, •

In eattlo# :aryotyplng tising poriphoral blood lyraphocyto

culture nothod was carriod out by nichols ^ (1962) •



Ton ml o£ blc^ x-jaa csollQOtecl £mn jugular voln# Coagulotion

«Qo prcsvontGd using 0»25 to 0«5 ml o£ hopaffin containing

1000 units per nl» soaintonfeatioa o£ orytEirocytoa was occaa^

pliohad by tto addition o£ 6 por eont bcjvina £ibrinogon» at

a rat© 02 thQ voluno og bl®:>d and allosjing it to otond

fio:^ 30 to 60 niinutoQ Gt rocxa tOKiporatuiro* A^ition q2 pic^

or dOKt2?sn uao not as 0usc0Q0£isl as tho addition o£ fiibffirKsgoa#

It wan irr^ffativQ to Siltor thg £ibrlnogon to prowont bactoriol

contamination^ Mtos oodiiacsitation* tbo £ibrino9Qn«»plaeKK>-

tJhito blood CQll ouGponoion was pipottod out and GQntrl£ug3d

at 2000 RP?-1 fior 5 nlmtoa whan tlKi tohito blood colls £osn^ a

button at tte bott®a» supernatant t7aQ casoSully discordod,

Tho GQllQ TOEO thon Quspondod in ona ml oS cialturo roodium uhlch

consiotod o£ ParKa?*a modiun ausgslc^ntod with 30 par cont eal2

oecum# A GQll count t?ao porfiomsd* Tho Sinai ooasGntratioa

o£ collo was adjusted to 10^ gqIIg per nl ^ tho addition o2

iDoro cultusQ niQdiun. Pl^ohaotnaoglutiMn at a rato o2 0#1 ol

poff 10 lal o2 cultuSQ Faediusi was X3sed to initiate mitosis.

Tha mi:stus'0 uas incubated at 37^G in an atnsosphorG o£ 5 por oont

carbondioisidQ. on day throo and £our oS inci&otlc^* colchicino

was added to a 2inal Gowontsration o2 lO**^ £or ono totwr.

tiypotonic treaCaaant mo dono using distilled wator at a rato

o£ threo ttess tho volurao o£ tho raodiuci and alloaing to stand

for 15 minutos. Tho mig^turo v;ao thon contri£ugod» oupomatant

roRKSveda and ono ml a£ firoshly proparod ^i^ativo ccmsiotlng oa?

60 jjQff cent c^sstic acid and 0*1 K lEl was addod without dis

turbing tho ^11 button. Tho mi^uro t^as allo:'A3d to stand
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£or 10 ralnutQS# AgtorwoEdQ^ the t;a3 (aocsasitod oo

iQuah ao pooDibla. Tho cQllo in tbs solu<:ion woro stained

iialng 2 poff cont orcsin acQtio aeid a^dino q 2gw drops o£

t;bt3 Qfcain to ttio coll maoponoioa# Slidoa t«Di:o propasrod by

dffpp!pin0 a £qw dro^^ o£ thQ coll«»stain loir^feuro on a olido and

oquaatiing tihQ csollo using a eGVOr slip.

PesiphQE-Ql blood l3?K^toC2rto cuitmr© uping wtolQ blood
»

la Asian olQi^Qnfco was roported by ^yasoBso oisd woi^jsol <193S)«

TJioy usod P^Q rasdim (4.0 ral) oup^ormfcod V7lth 0»5 ml

iretal calfi soffum* 0»12 nil ^0 o£ pGnieillln and 500 Eig

o€ Qfercjptccnycin sulphatQ oo tiio madiura £or culturlng fcha

IVE^phooytos o£ a fiomolo Asian olophanti. mparinisad x^lo

blood at a rate o2 0«4 ml por csulturo was ucod and ttxi mi^cturo

incubaticd at; 37°C £ojr 4 to S day£D* Potaositacn chlorido

{0»075 M iCl) mo tasQd oo a hypotonlo solution and rftofchmiol-

acQtic aaid (3s 1) oo igiKati'^o# ChmnoscKKso xsoso otainod uoing

2 }?or cont Giomsa#

SQparation oS lymphocj^ueo

Various Dothofla agsnto liava been uaaa Cor separating

lys^^ocytod £rm uholo blood for subsonjuont cultxiring o£ tho

sGparatGd CQllo» Phytohaoniagglutinin wob used as haeEsagglu^

tinating and procipitating oryttiroaytQs in tbo vrtKJlo blood#

Moorohoad {I960) ucod ^^ayfeohsoaagglufciain at a

rato o£ 0*2 ml por 10 ml o0 human blood* '3?ha miKtuso uao

allowsd to btond on ico bath £or about 30 to 60 rainutGS and

GoiiiplotQ sGdisaentation wao fiacllitatod by contri^u^atlon at



300 to 350 ^or 5 to 10 minutes at 5®C# iioiicocytas ps^

sorst in the plasma ma used to ccst up cultures#

Ceosaley oatS ClarJts (1962) tased PHA at a rato o£ 16 dropn

grcsra a tto*12 aiGodla par 10 ml o£ "cattle ^stolo E>lood« Conferl-

fugatlon waa <3oao tonodlatoly at 2000 RK4 £or 30 mlnutoo to

sedltaoat the erythrcsoj^tos.

Hlcholo £jt. (19S2) jjouEsa that 6 !?©r coat bo^vlna

fibrinogon could bo issQd sisocGGsgully £or SGdisreatlng oirythro-

cytQo In cattlQ wholo blood* 'Bovino fiiteinogoa at a rato o2

twlco ttK3 voluma ofi xftola blood was addcsd and orythrcjeyto

sodlmentatlori waa ooacst^llshod Isy allo&;lng tbo ni^uro to

stand for 30 to 60 niinutQa at room ton^ratiiTQi St was irnp©-

ratlvQ to £lltor tho' £ibfflno02n so aa to avoid baotorial

coataminatiosa* J\ftQr oedtoontation, tho flbrlnogos^-ploEsna-

xiMto blood coll Quapanolon was ta3oDn out and GGnt?l£ugod at

1000 R!?M £or S mlnutoa t^on tlx* vjhito blood csollo forrod a

button at the bottem. Aeaosding to tho authors» PHA or

doKferaa t^as not as £3ua2oa3£ial m bovina £ibrlaogon in aopa-

ffatlng cattle erythrocsytoo,

Biggora atwS Mai?a©ly (1963) s^oportoa tho ug© o£ irlcoll^

R^paquG gradient teehnlgue for ooparating lyrr^hocsytes in

donjQstie aninialQ* Th© authors tjers o£ the opinion that pm

Was not Q££Qctivo in dCfnostie anlnalo ao in h^Eaan boingo £or

SQdirrasnting orythro^ytoo#

tiin gg, j^» (1076) SollcfWGd tho tncsthod in docioatic

animalD £or ssparating 1:^ds:^kk^03« opaqEUO bond obtained
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wtiieli contelned tho Xymphoayfeos uas reaoovod caira£iaiy and

mooted in I'lorals^s Balanced oalti solution imS contarlfiugcad at

000 to iOOO HPM £ov 20 minutQO wbQn a pQllot o£ lyir^ihoQytQD

could bQ oSifcainG^ at the bottccio

tJholo blood colloestQd frcQ (Socnootlc onimala was mabjoctod

to contffiSugation at 030 np^i £or 10 minutoo to coparato orytoso-

oyfeoa (itoaeon and Sandoro, 10S3>f

Schera and tiouiro C1963) acGanipllsbQd tho oapaffatioa og

osythrocytQS 1=^^ ra^rigorafcing tha vholo blood at 4 to 8®c £or

2 to 3 houj?0 In a vertical jpoaitiori# ttesreac Connolly ^ a^,

<19(34) allCRjed tho wholo blood to etas^d ast room tGmpaaraturo to

tliQ oyringQ itself ^oa QodlmQnt;ation q£ erytharocyteo occiirred.

QAstam^on (1964) usod 30 rul doxtraa por 10 ml of hepari-

alsod uhole blood# The mlxtur© xjos rofirlgorated £o2r abssit

$ tours to yiold a ealX i^oposlt wMah v?ao c^ed to tho eulturo

n^adlum* .

The bu££y coat Goatalnlng iyra^tocyteo obtalffisd Isy ceatrl-

fu^tioR q'2 isJholo blood was used by Kqs?2 (1966) £or

S(SttiRg up peripheral" blood noryDauolear Isi&ocyta cultureo.

vJholQ bloc^ culttare netbod

AraJ:a!il ar^ Sparl«QO (19S3) roportod tho uso o2 ^lo

blood £or iyn^hoGyto oultus^Q. i^boufc 0«2 ml oS blood rao droun

into on© ml ©yring© trotted with bQpariE3« *Kiq blood wao dirootly
inoculated into a storilo cylindrical vial eontainina 5 na o£

Eagle's nirairnal modiusa and 0.1 ml o2 pxm su^lcEoaatod with
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£3 por CQnti gofeal es^XS fho blood and culture nx^txa

xsaB misQ^ ttosoughl? 1;^ gontly mLsliag tha vial SQVQsnl tisiaQ

ana laoutoatoa at 37®c, ColchicltiQ at q fiinal eoae^tratlon og

©♦02 pg par sal waa oSdoa 4 to S houro prior to bawosttag*

ifypotonla tesateaent wao aes3cc5>lisbc3a fcy aaaitlon ofi Soar

wlusnao o£ warn diatilloa uator to tlra o3ll CKjapensioo fioHowoa

fey liwubatlon oS the niiseturo at 37*C Cor is ninutea* Cello

tjQgQ eissad using li3 jasotlc' msthaabl^ Ms driad pseparotlona

uera etalned usitig cdimaaoanio staina*

Kasyotjros peopairafelona using whol0 ijiooa cultums in

dataeetics iaiiaaia wao fcy Baasur aaJ nii,niat^ tjg64>,
StjGy oD03S«a€ that aSfilitlaa of phr or deo&xaa was not eSficient

enoagli for tha oo^aratiCKa o2 louflcoeytas, oa® ml oS t^lo blood

«ae a&Saa ta 9 wl oS connau^fc*® m97 gsami neaiua inolusiva

OS pee asQt inastivataa eal£ ssrun oaa o«5 eH s»hr»m. tuq

raistture was iasubatoa at 38®C £or 3 to 4 days. Oi» nl of

saline esotaining 100 fig oS eolchioios va3 uaad aa

inhibitor* Slides prepasesQ tey eSrixdsyiBg cjothod wseq stainad

usisjg 2 par oont natural oscfflin or easbol EwS^in. xhay oloo

<^)ee»vaa that storing ftgpariniaed blood at roaa ten^eraturo

upto 6 hours did not signiSiCQatly ssducss tl» <5wallty og dtixtxa-

sosae prqpoffations. Tws i«aun03 ofi distilled watar t#ao to

he eafifiioiont aaoa^ to iygo th® oaytteosytas, ZneubatSon upto

3 to 4 days was eatiaSsctocy. fiore «isn fiour day inoubaticn
tandod to jTSc&BS tha yield* ^fne msthod wao alao found to &o

suitable for goats, sjseop end mini;*
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Thio techniquQ o£ vJtioiQ bIoc3<3 culttsr0 too folicrvrod I:y

PonGG D3 Loon (1975) as^ BorascSlno Qns3 lanauad (1981) In

QhQQpi Harvoy (1976)s Hocboro efc al» (197G)| ISalnon (2.977)',

Millor <1977)> BaXalcriGhnan (19795'# sharma Qt

(i9eK3) aiid SwarfeQ anS Vogt (1903) In aattlQe t-ia ot (1930)

in oi'Jl ncsJJs^i winter gt (198Q) in Mithim# Siri and thoir

crossea# and Jorofh© and neitsol (19SS) in hoion olGphonto.

PQffii;^Qral blood lOTptooyto cultu2K5 tochniqEUO

several tecSiniquOQ hav© boon csi^jl^od to obtain bettor

nsGialto in Karyofcyp^Kg by inooEparating njedificatiCTO in tho

usa o£ anticoagulant# raeaia^ Qi^lcsnentation o£ £nQ<3iQ, nianlbDff

ofi lyn^.oeytO0» quantity o2 ^iholo bloofl; Eiitogoni incubation

paries, eoZchicino eoncontratioai hypotosiiQ troatnxaat# fiiKQ«

tive agant and staining# mSifiicationa oro fumioiiod in

tabl@ 1*

yransixjrtation

Fialnan (1977) euggootod that hopasinincsd i;tolQ blooa nay

be transpoetod by car 2 hcmr£)» by train upto 0 hc^s and

by air upto 14 Ikjutg# i?rolonQ3d transport uas Sound to roduoo

niitotic ii^ex» Tte tomporatus^ during transit was raaintainciQ

botwoen 21 ®C and 32 ®C# Boot rosulto eould bo obtained iitei

blood ma tronpported in the otalturo racsditan itOQl£*

(1990) ffoportod that stiocQQo£al ahroooncm

prpparatione could to obtained from x^iolo blocaa oi ot/l njonlssys

fermiDportod to tlia laboratOEy ^ ohip. Winter (19B6)
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oboorved that \sholQ bloo«3 colXoctoS £rc«a ralthua# olrl oiJd

mlthim^oiri qronsoD transported in ic© ccajtoineXi in themoa-

SiaoUo yioWea satioSaatCiry reatdto#

storago.

Basrur and Gllman (1964) obsorvod that otorago oS hopa-

rinlsQd tirtioio blood at rooro tGmp©ratiasQ upto 6 bouro did not

Gignifiicsntly inaduco tbo quality o2 chroaoaoao proporationo.

KonagoMa and Basrur <1968) reported tl^at ouccQtssgul cultiaroa

could fco obtainod £rcra hlcod oan^lQa stosod upto 72 lioura at

S®C and 20®C« h Qsecspori&m o£ rocmltQ obtsdnod firom culturos

prG|3ariad £rom blood oat^plos otorsd Sor 72 tours at S°c and
I ' \ 1

thosQ stoned at roon ten^rature ehcn-^ed that mitotiG inde^e
• • «

drpppod oppraclably in tha £cnnor*

Bgi;est o£ antibiotiao and Colohicino

In a human lyxi^tocyte culturo Ksatlxad a study vmo coi>»

ductQd thQ oSCoct di££or©nt c?oncGatratlono of aatibiotlco

in th© cultura Enodim ?Jeu o^ (1963) • Mitotio indlcos

varied according to difi^ront antibiotic eoxwontrationo. Trioro

woo coH^leto inhibitlQa oS mitoaio at acmcmts'ationa highor

than ISO fig/na oS totraeyolino* Tho chrosaDocE^sG stoTOd a
*

tendOEsey to elun@ together in high ©anoGatration o£ otroptcv

myoin* chlerm ptenicol or totracvclino* In about SOO pg por

ralo stroz^tcsEayoin apparontly otimulated mitoaoap Thoro vjaa only

alight insroaeo in mitotic activity with Icmr aoncGOtratioms

o£ ponicillin and ehloruR^oniool#
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DifiSoismfe conaoneffatJ.onQ o£ ponloillin and atyrepfeomyclQ

tToro usQd GO ontiblofcics by ooveral uo^Hor© (schara gskS tiouso#

1963a txaro IQSSa tioaoffy ^ si* 3.974| JoroSte and

naitsQl# 1985)•

In a SOTiQw o£ litarattara o£ clTOraosccno GultueoGn tJoath

(1966) sisgsQ£3^i©<^ thot prolonged eoiehiclno fcraatrnQot or hl^hor

ecsicontrationD qS oalGhicino insreaeoa mitotio intaeK© l3ut oloo

psoSiuoed lilghly confcxaGtQsS mltotie Slgursa In older mafeaphaoQa#

^?hQ Gonceaferation og colghlclnQ than 4 lag par na roducod

03sr Qwaia inhlhitoa mstaj^oQ £crasGtlon»

Chrcanoacsi© minbesr and morphology

Anafecmlcally, olo^janta ste; mai^ peauliasrltlQa (t-toriapgsa®

1036)» Tha ticunlc oS olQphaat Is fosmod on osctcsnoion

o£ tho nose# Ths tusl: is an outgrowth of "tho xsp£jqs: inciaoiras

orioing £5?an pee-ma:dlla» J^Tsoag the Jnaian olQ|;4ionta# only

raalos poseess-tuslco whoicoaa fGraslGS aro tuolclQeo#

In fcho molGSft tQ£Jt:ielQQ offQ plocoa insido tho booly cavity.

ThQ ponis ia vory long with a pendulous part, rsxia glaao is

ls^aopieuou3^ sn fonaleo, tho tmlva is qcKpletoly hiatoa

vlcK? bGiag plaood botwson tho thl^^ia b©loi7 tho pQltric

oyii^lTyalDj! and it is plaoQd in m obllq^o piano fiacilng doynwas^

and bactoasr«3» ^Ehoy poBBosa pectoral maOTa?ry glands,

sio^watQ ese highly social boingo asjid load' a raatriorchiDl

oyistem c2 life. Foraalos atayiag togotlioj? ahow alloparontol

COS© £qjr tte young on©jSf s^satatlon pcsrioa irangQ fron

10 to 22 montho# A new Ssorn may woi^ ahout 110 to 120 Itgm
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On cultwing fcto ©<Knat±c colls Stem ono xnale mH otg

fiosnalo Aslmi eloptonto# itoigerSord (1966) reported that

tho GOK chTOTOscKKsa ^oro easily idontifial^Q# The X was tha

osjly loug ehrccaosonQ with a naarly raoaion eantrostwro tMlo Y

waa a short oorocontric with ohasply dgglned csontrcxaaro. 'Tho

DOdai ohrqnaDSOTQ nwribQr in tho caso o£ &2rioan and Aoion

olajAianto was Tha 2irot o£ tha ths^ pairs o2 QUtosoneo

with noarly noSian csntromoiros o2 tho Aalcai Qlej^ant v;a0 £ouna

to ;^Gr»Q33 a pronoranoodl 0atQlJ.it©* but wao abissnt in tto

African ©le^hsnt#

2n a c^ogenetic QtiJdy using Gomeal and ovarian tiosua

o£ a cinglQ fiomole in<3ian olQ^^ttant wMch had to be aacriSicoa

duo to an incurobl© bilateral £ractTJtre o2 hiKasrua, tJorborg

(19^0) obsorved that the dlpioi^ chrcsrosccKs nicribsr ya© 2no56»

It ms posaiblo to dlotingisish tha lar^Qot Qcroeeatrio pair'

5Ecm thQ i^Kt two largost ecscocentric palro# Xattor onos

GOtsld not te soparatGd amJ woro tberaforo group^ t<^thor»

^^ero wao no smiah diggoraaco bet^XKsn th© rcanaiaing acrccentrico

and heneo uqsq placed in a <K)ntii3uoua oerioo* Tho smallest

pair o£ aorocQntricso ^oro (Si££Qr©nt £rcra c3thar acrocontriGs*

ThQ last group inoludad threo paira o£ autoseaTKia uith nearly

median oentromaroQ. ??hG authora could not idontiSy any

satGllito on thQ £irst pair o£ thaao autoaoKisa and honcQ wcsro

giDcsupod togother#

According to JaroSte and WDitsol (1985), tha dlploid

chromosoniQ nmjbor in both thQ Asian and African ozo^^ianta
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maintained in tha Berlin coo v/ao 2na56, in tho African oIg-

phcmt» the lairyotypQ oonaistQd o£ SO acrocentric and 4 mota-

contffia autosocaQQ# In tho Asian olophants* tho 3«iryotypo

consistQd o£ 49 acrocontric and 6 small tastaaontria autoaoiaos*

In both tho cpocioGji X-chrofnosorooo could bo identified vory

oaoily bocouoo of thoir rootacGntric inorphology and V-chrotaosono

was a small ^rosontrio*

Chromosomal abnormalitioo

On invsatigotion# morphological ao toII as phyoiological

otaiormalitioG in animalo aro ofton found to bo duo to clircno-

eoinG aborrations or gono mutations.

Tlio first ovor report of qhromosofiKa abnormality in

doTOstic animals uaa published by Gustai^son and RocJcbom (1964) •

In three casos of ovort lyn^hatic IculKgnia in cattlo* all tho

mitosoo v;Dro found to osntain 59 chranosoriKso, with one chrbrao-

sono diverging morphologically frora tho normal caiplemont.

The particular ehrcxnoaomQ had a stAbtorndnally situatod contro-

iDoro and it was prooumod to bo a product of fusion of chronosoiiQa

1 and 29m

An oraago foraale 3d.ttGn' bom to a Bluo-and-whito foraalo

and a tortoioQ-sholl malo cat was found to poacesB an abnormal

Haryotypo 37, x 0 (Korby ot 1974) •

Tho caoo of an 18-month old heifor i^hich failed to brood

was invaatigatGd Morborg Qt (1976) • Clinical and post-

mortoin cMaamination rovoalod poorly dovoloped gonitalia. On
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cytogenefeic analysis# the animal was found to possess a

XKX HaryofeypQ.

Xn a ffovisw, Sh^rm (197G) zroporfced grosa variat;ion £rcm

normal Icaryotypo leading to p^ienotypic affect in nan* Altora-,

tions in thQ nostnal toryotypo nay involvo cihango in a chrcstio-

some ce^^at. in tho ntonbar of chrcKioacKnfiQ in a caaplonont®

that iSi "Scsny^S or tho ontiro gGnojira, that is# "ploi^Sy". Tho

syndrcsnes involving the nurabor of chroiaoconQS in man includo

Down*3 oyndrome# Edward's oyndararao and Patau*Q syndroirot tJhilo

tho syndrcaiGsa doscrifood ao Klimfolitor'o and Tumor*b portain

to thoso involving sox chromoscxnGs.

Uarsctn ot al» (1978) roported tho caoo of a centric

fusiOT of two acrocontrie ehronroaairao in a Goldon Rotriovor

CroQD and ito offspring. Cytogonotic analysis of 16 of ito

pups and thoir sires revealed tliat 9 pups and tho siros

possQssQd normal Icaryo^pos, while tho remaining 7 pups ^^ro

carriers for the tranoloeation, Tlio Ghrcsnosf^nss involved were

identified as 13 and 17 by G-baading.

Cytogenetic analyaio of a tricolour male cat with normal

sexual behaviour rovoaled a 39# X>CV chroniosoinQ coi^lcsment. A

loft-sided epididymal and deferential aplasia was detected

after castration (Kpnig al»* 1934)«

Johnson (1985) reported congenital abnortnalitieo causod

by chratioscml aberrations in (a) Maino ^ Anjou bull with

thymlc form of lynmhosarcoma# (b) a Sinrnontal nalo paoudo-

herrnaphrodito# (c) a Biacli and white x SinmQntal# (d) a Gonnan
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yollow cal£ with rnuBcsular dystrpphy, (o) a calf v;lth bila

teral anophthalmla ana (£) a caoo of bovlna hsreditaziy

parakotoals.

'SJbsi reporto on chrcxnooonQ oS In(3ian olephants do not®

howQVQr, sboGify whathar tliQ malo elaphont is a tuoltor or

moltoa and vyhothor thoro OKists any chrcmiosomQ variation

between tho two JdLnds o£ malo Qlophants.
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Auihof/Aahotl

Mooihead »t am960)

Nicholi el aL (1962)

Aishbki and

SpatkM (196))

Ultj^era and

Mcfeely (1963)

t<i«Tiowf> and

Snnt^rt (1963)

Sriirrr nnd

Louio (1963)

lllbrich nnd

Weinhold (1963)

Bastut and

Gilmsn (1964)

• AiitlctM-

gulant

Hepatin

a.2».a» ml

ol hepaiin/

10 ml blood

1000 cu/ml

Itopatm

a2 ml

hpparin

conlaininq

1000

per ml loi

^•10 ml blood

Hrponn

intKl i/iiti

pel ml

2 to 4 ml

hepaiin con

taining 200 mg
of heparin pet

10 ml blood

a2 ml of

1 S hepatin

(.Li

1» Petlphenl blood lrwphocyt» eulluf l«chwiqu«-i»>ihadt artd modiriotiowi

M«<Sun

TC 199

Paiker'a

mediim

Cagle'*

minimal

median

Cagle't

minimal

meditfn

r-io

Ham'i

ir 19'» 01

Nrir 109

Mcdiixn 199

Connaught's
H 597

M«dia

U4)ple-

menlMion

N(«nfa«r ot

lymptocyle*/
•moi^ ol

whole blood

per ciiiwe

XI-«Ot lieth IX to tJilO

auiolOQOut cell«/mt ol platma
on homologou»

pUwna

calf

witfn

Mi lelal

call »c»i*n

10 % coll

*etixn

1st lelal

tnvinr »r(i*n

20% tKimo-

logous
plawna

20S inacti-

«ated calf

servn

10 celli lot ml

ol fnediixn

(L2 ml ot

whotr blood

pel i ml of

culluie

Upp(>i layer
ol plawna

3>6 diopi

ot platma pet

i ml culluie

1.S lo 2.0 ml

ol plowna per

S ml culluie

1000 - 1JD0
cellj/mm

1J) ml of

whole blood

per 9ml culture

Dufation

Mitogen ol Colehieine
ctiiture

PHA to 0.» to'lXxlo'^M
70 houtt fot 6 hours

PHA ) 10 4 lO'̂ MA <or
<te)r« one houc

PttA>M

l>HA.p

3 day*

60 - 72

Idui*

6B - 72

lourt

72 houts

PHA-M 3 days

0.2 ug per ml

0.0^

for 3 houtf

(LI ml ol 10 M

per 1 ml of culluie

for 4 to S hour*

Colrhirine

0.2S ml of

colchicinc

wtine (40 uq/ml)

per culture lot

4 hours

Colcemid 1 ml

of (L04 per
c«nl lot

3 hours

1 ml phosphate
buffered sattne

containing tOO ug
ol colcNcine/

cut! lice

Hrpotonie

lolution

Warm (ittUied

waiei tot 3 lo

rninUet

OiUilled

wBler

Warm (ftilllled

walet at 37*C

lot IS mlr>ute«

Waim MSlet at

J7*C foi 10

mirttjirt

1.121 Mdiifn

citiAle

Dislllled

water

rUatWe

3i1 methaneI

antic acid

Miiiute ol 60%

acetic add and

0.1 NHCI

It} acetic

melhanol

3l1 mrlhanol-

arelir acid.

3t1 ettinnol

areltr and

1 t 3 glacial
acetic acid

methanoT

3 t 1 Bbtolule

alcohol

glacial

acetic acid

Camo)«

solution

Stabt

Acrloicein

iCJ^JL^UJUULUU
T-——

Orcein acelic acid

chfOfTMMOme Kaim

ClefnM

1. 1. Puck't cioiyl voilrl
acetate

Acelic oicein

2 S oicetn

Natural orcein or

catbol fuchsin

(Co^fl 2)



Gutavsaon (19M)

CennoUy (1964) Hepatin

Hate et oL (1966) Hepatin -

100 USP

iffili per

10 ml blood

Kanaqawa aiJ Baititf (1960)

Ponce Do teon and

Marcixn (1975)

Harvey (1976)

Lbi et, oL (1976)

Notbeiq el, aU (1976)

KalTMn (1977)

'MJDet (1977)

BalaS(lll^^•n

e«,aL (1979)

Ma (1980)

Shaima (1960)

BetarcSna and

UmiHl (1981)

Swart< and

Vogt (1983)

Y^v and
BaWcthhw (19S3>

Hafaan (1985)

krofke and

Ndtief (1985)

Yada* and

BaWairf»w» (1985)

Hepatin

Hepailn

Hepatin

10 lU/ml

ol blood

Hepatin

Hepitin

Hepatin

Heparin

20 lU/m) blood

Hepatin

heparin Ham'i r-10 25X adult

cattle serm

rfc- —"

Pvker 199

Oifco 199

cultuio

medk«n

Caqla't bawl
fTwdii«n on

TC 199,

NCTC 109

TC 199

30 S cair

Mtwn

15S cair

setwn

30S pig
Miixn

Woymoulh'* mediiM -

Ham'i r-10

TC 199

20 S leiat

call wi(xn

20 S calf

lerun

Mediun 199 felal

call ictim

4 mUlion

celb pel cc

O^.IX ml of

plasma con-

lakting
5000 - 8000 celU

pet cullute

1K lo' mononuclear
leucocyte* per ml

ol atiologoui

plawna

1.5 ml whole blood per

7.5ml cullute medium

Separated leuco*

cyle pellett

18 - 19 dri^
whole blood/

5 ml me<fii«n

1.5 ml whole

blood pet 9 ml

me<fii«n

RPMI 1640

Hwn't r-10

Ham'i r-10

TC 199

McCoy*! 20 S tulobgois
5A meifiim plama

TC 199 15 S fetal

bovine wrun

Ham's r-lb 201 adult

cattle servn

Hwn't r-10

Ham'i r-10 relal calf

lervn

1 ml of whole

blood pet
10 nd metflun

0.5 ml o( whole

Mood per

0.4 ml whole blood

per cultufe

- 2 -

6

PHA 65 - 70 Colchlcra 10~^ M
hoiff» for 50 rrtinutat

PHA 60-72
houts

Dltlilled watet

1 s sodiivn

dtrate

Ic

10

9 patta of 60S aceticAceilc otcein
add and 1 part ol
ai f*ici

3 I 1 absolute

ethyl alcohol

to glacial

acetic acid

Acctic orcetn

Clemsa

PHA-M 66-72

houit

0J}5 ml colcMcbw

containing 10 ug
of colcnJcirte/ml

lor 3 lo 4 hours

Colcemld -

0.01 u^ml,
OiOS ug/ml,
Oi)5 ug/ml,
OAO ug/ml.

Warm miiilute ol orw 3 t 1 melhonol Ciemsa

PHA

PHA

72 hour*

72 hours

40 tai

70 hDuts

PHA-M 72 houts

PHA

PHA

PHA-M

46-72

hours

64 hours

part letal call
terixn and 5 parti

•Ustilled water

0X6 ml calcemid OJ)75 MKCL

(10 rnq/ml) lot 2 hours

ColcMcine

0.1 ug/mt ol colchJclrte IU)75 M KCI

lor 11/2 hours

Colcemld 0.1

ug/ml of
mediwn for

3-4 hours

Cotcemld

DIttilled

water

056S KCL

OJ)75 M KCI

0.075 M KCI

PHA-M 72 hours Colcemid 0.1 ug
pet ml ctilure

0075 M KCI

Pofcc weed 60-65

mitogen h>un

- 44-66

hours

PHA

PWM

4 to 5

diyi

60-65

hours

ColcNckw -

one hour before
fwrvest

0.4 ug colcemid

for 4 hourt

1.3 ug of
cokhiere

per 5 ml cut-*
ture lot one hour

0075 M KCI

0i)75 M KCI

0075 M KCI

glacial acetic
acid

3 I 1 methanol

acetic odd

1 I 3 acetic

add melhanal

5 I 1 obwiule

methofMl to

acetic add

3 t 1 melharwl

acetic add

3 I 1 methianol.

acetic add

3 I 1 methanol

acetic acid

3 i 1 methoml

•cetic add

3 I 1 methanol

acetic add

1 I J acetic

alcohol

Acellc orceln

Aceto-orceln

Ciemsa

CCenoa

Caibol fucttsbi

' Ciemsa

Ciemsa

• Gierrna

, Ciemsa





TATEaifttiS P>Xro Mim=IOD£J

ElGpnanfcs bQlonging to Bom twploB md psrlvato otnioro

o£ Trlchiir District formod tho matoriala £or the prasont

study. These eXophanto v?erQ captursd Srom tho westsm ghats

and domesticated.

A raaXo ©iQphant with a highly developed outgrowth o2

tho uppor incisors called tuo!:a is laacn'jn as a •tuskor*. Tuoto

may ba o£ di££orGnt aiseo and often grew dot^nv;ard and aido-

ward as5d end in a pointed tip <Plato 1). Tho tuoko o£ an

Aaion elephant may gra-; beyond 2»S m and weigh about 70 leg-

•Maldina* is a malo elephant which di££Qr £rccn the tuslcer

by tho absencQ o£ well dcsveloped tU3l:a* RudimentaEy tuste

ore eocui in place o£ i^ell devolopod tU3lcs (Plate 5) •

•Cot'j olophont' io a feraalG ole^Aiant which doos not have

tuato and o£ton poasessos rudirontory outgrowth liToo that o£

tho malOina (Plate 3) •

In all, 15 healthy olephants comprising of 7 tusJcera,

I maJjhna and 7 cow elephants vsoro otO^Jectod to cytogenatic

otudy. Karyotype analyaio was carriod out uaing perir^xiral

blood leutocytQ culture tec^mlqUQ*

aiood collection and transportation

vJhole blood x^as collected ueing Gterilo 13 G noodle £ran

tho ear vein of elophantOo About 15 ral o£ blood waa coUected

directly into oterllo centrifuge tubes containing 0#S ml of

oodium hoparin coluticm (SOOO lu/inl). The samploe were
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taranojKjrtGd to tho laboratory In an ico box by bus/tnotor

cyclo# Precautions woro taJton to avoid undue agitation o£

thG samploa to provont hacsiiolyolQ# Samploo t^aro brouglit to

thQ laboratory within oao-and-a-phalf-lioura aftor coUectlcai,

Culturing

In tho laboratory, scanplos ware Jaspt outcldQ for thawing.

Cultures mm sot up within 2 houro a£tor colloction*

From oach somploy 2 ml of v^holo bl^K3 was talcon In

GQparatQ fringes and tho root subjected to cantrlfugatlon

at 1200 Rm £or about 8 ndnutoa to Sacllltate sedimantation

of- GrythroeytQ3 and attraction oS autologoua plaenna*

Culturo media TC 199 (Difco) and flH43:-l640 (GIDCO) %7orQ

used to canpara officloncy® In S ml oi: oach medium containing

100 lu of panicillln# 2«S ml o£ autologouo pXaona# 0.7 lal o^

wholQ blocsa (}03pt separatQly in tho syring©) and 0^1 ml o£

mitogon waro added one aSter tho other and niisiod gontly

rotating tho culture viol between the palzns of the hands#

Mitogens used tJero olthor phytohaemagglutinin-M (Difco) or

mitogen (GIBCO)^ The culturea v/ero then incubated

at a t^snperature of 37 for 72 houra^ The cultures were

niscGd gently twice dally.

At the ond of 71 houro of incubation# colchlcina aolution

(OiOOOl^S) as a mltotlc arrester was added to the cultures,
ralxcd gently and incubated for a further one hour period# Tho
optimum concentration and duration of colchicine treatmant wao
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estimated observing tha dsgroo c^^x^Gnsatlon o£ mot^^iaso

ohmnosamos* *2^ concontratlono and duration used mra

Ofl tnl £or om hoxtri 0«1 ml £or two houxrdt 0*2 dI £cr aas

hour and 0«2 mX £or two hours.

X4arveating

A£t<3r 72 hourg# the contonta wro transferrod to indi

vidual eontrifu^ ttibes and cfentrifus^ at 1200 Rra £or

10 minutes* Hno eupematant was discarded using pastour

pipatte iQaving about 0*5 ml o£ the supernatant abcvD tho

aedirftt^t# About 2 na of 0#07S Mpotossiuin chloride hypotonic

solution was added to tho ttibaa initially and tho oontonto

mixed «pently» 5?ha voltBiQ was lator nado i^pto 6 ml l:)y adding

raor© hypotonic solution and allowed to stand £or 10 minutes

at room ten^parature* contents ifora than contrifugod at

1200 for 8 and tha eupamatant discarded leaving

about 0*3 ml o£ the solution abovo the sodimcnt*,

About 2 nil o£ 3tl raothanol acatic acid £iKatiV3 waa

added to each tuba and mi:^ gantly to forQalc tha aadtoont by

drawing rapaatedly into a pastour pipotte^ Pisative was added

further to mate up thca voluino to G ml and ollas^ to otand £or

10 minutoo# Tha miatura wais than cantdtfugod at ISOO RKS for

0 rainutea and tho supamatant discarded IsavirKJ about 0.5 ml of

tho solution etbovQ tto call 2x2tt(^^ Fiicativ® troatni^t wao

continued tv:o to three tinjas raor© tmtil a cloar supernatant

wao obtained. Pinallyn the ai^pc^atant was areroved upto
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abcmt 0.5 ml aljovQ tho cell button# A suoponeion of tto

cell button wao proparod In the romoining 0olutlon and allov«3d

to stand for a £ow minutos for tho dobrio to oettlo

Slide preparation and staining

Prosli, chilled^ x^ot slides wro used Sov GhrortitDSc^

proparationo. one or tvTO drops o£ tho coll susponaion was

dropped frota a hoight ofi about 30 cm onto a gloss slido ]sopt

in a horiaoatal piano on x;hicli 2 to 3 dropa o£ S0% acotic acid

was placed. Tho slides ^#oiro allotK^d to air dry in tho aame

position*

staining was done on the aome day using 4 xxjr cont Giomsa

prepared in phosphate buffer ipti S.a) for 40 minutos. Tho

slides vjore washed thrice in distilled wator and alloyed to

dry in a slanting position* Tho chrcniososne spreads were vioijod

tinder the microscope*

Tho officacy of two rnodia vis*» TC 199 (Difco) and

RPI-1I-1640 (GIBCO) and two ndtogens via*® pliytohaemgglutinin-M

<Di£co) and Pol:e-v/eed mitogen (GI23CO) vraro aoseesed by observing

300 colls selected at randcra* The nuiabor of lyrophocytoo*

lymphoblasto, colls in raetaphaso, mitotia drivo and mitotic

indes: XTore ostimatcd (5?ablo 2) *

l^jcSioblasts + iteiiber of cells in

Mitotic drivo a nKStaphasa ^0^
^ Total cells countGd

- Mitofclc InaoK B -Numlgsr of eollo tn mafeaphasa ^
Total colld counted
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v/hQthor the dlffGronco noticed bQtwQon tvK> media and tho

tw raitogono was significantly dlfforont or not was dotorminQd

tiQing tho niothod dsacribed by snodGcor and Coohron (1967) •

E*hotooraplsy ond teryotypQ preparation

WGil scattorod raotaphaoo spreodo wittout overlapping of

chroinoGanQQ mre idonti^iod and photo^aphod csi 2 to 3 platoo

uoing Carlsoiss photoaiaroacopQ XII with a cotnbination o5

raeoarch tnicaroQcopo and 35 inra camera with autorcatic OKpoauro

control# Individual chronoaomos \fQso cut out Srcu otio plate

and othors tjer© Jospt £or orientation and roforenco# ChrocK)-

SCSJKJO woro poatQd on a brietol board and indicatod by thoir

nuitor and group.

From thQ 3caryotypQ0 thus prgporod, tho morphology o£ each

chroraosoma was studied.

Morphological inoaauriaaantQ

The chroraosaiffio v;ore classiSied ao sulxretacentric# aero-

contsrlc or telocQntrlc aa doscri^Kad by shojcma and TaluMor (1974)

The morphology of individual dhcomosoHKsa esplalnod

baood on its total length and tho position o£ tho controtrKjro.

Tho sis© o£ the chrojnoscHnQS waa raprasGntGd aa th3 rolatlvo

length that lo in rolatlon to tha leagtli oi? tha haploid cat

containing tho >c-chr0Q03cmQ. The position oS the contzroraoro

was indicated Jay

Q) orra ratio =
tongth o£ short am P

b) CentrcenQric Indos <C) cs -.^noth. og short arm ^ p
Total leng^ pfg
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RESULTS

In tho present study, tho elephants (Elentos maxirnug

indlQUQ) •wore categorlsca Into thtxsa groupo nairely cot? ole-

phonts (£eraaloG)» tuslcera (males) ana tnalihna (tuohloos nalos)^

t?holG blood collQCtQd £rom tea oar voln of thQ anln^als was

brought to tho laboratory and subjeatod to parlpheral blcod

l^E^OCytG GUltUSO*

Standardisation of tocshnig^o

Ths cult^ire media TC 199 (Difeo) and npMl-1640 (GIBCO)

and two mitogcns via*#, t^iytohaoniaggliitinin^M (DiScb) end

Po1cG-w3sd mitogon (gxbco) woro eornjiarQd and tb© rooiikts

obtained are proeontsd in table 2. in tho nK3dix2m TC 199

toving tho mitogon phytoha^aagglutinin-M, the mltotic driva

and mltotic indoK x-zQiro 18.66 ana 0#33 por cont rcsi^Qctivolys

and with pote-wQGd mitogon tl^ mltotic driVQ as^ mltotic ind03«

\'j©ro 30.66 and 5»33 por cont roapectivoly* In the rnGdium

rp:^1-1640» t!^ mltotic driva ar^ mltotic indox in tho prssonco

o£ p^^ohaomagglutinin-M woro 23*0 and 0*66 por cent roopoo-

tlv©lyj and with p3liEj--tf;0Qd mitogen* 31*33 per cont and n*66

por Gont reapectivoly*

statlGtical analysis rervoalod that tho di££orenaG

obsorved in tho e££icacy botwaon tl>Q t^ rnadia lo not olgnlfi-*

cant# vThoroao ttia dlfforonco duo to raitogono in botli tho modia

was significant at 0ivG por cent levol* Pol{£>-t#ac2d jnitogon was

£o\ind to bs moro oSflcieat thasi pJ^ohaoniagglutlniJV-M ao far
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aa inducing mitosis in jLymphocytes oS olGjptonts io concomed.

/mmg t5^ four coichicinQ tEcatmsnts o£ diSforont cca>-

centrations and duration q£ treatnrant# it was found that tho

condenaation o£ chranosomos uajing Q.l nil colchicinQ (0,000l5i)

£or a duration o£ ono hour Qha-;od normal oisa and appearanco

o£ chronoscsnGs, Sodium hoparin waa £ound to bo satisfactory

as an anticoagulant•

•i^anspofftatlon blood oainpleo in ico buG/motorcyelQ

did not intor£oro td.th t^ mltotio activity olcphont

lyn^phocyfeQft Sinco tl>e Gan^ploa t^sxa trancportod always in Icq,

no qcmparison could bo inado on tbo oSSect o£ tor^raturo

during transit on the mitotic drivo and mltotio indOK.

%potonle trQatmont uoing 0#p75 H potoasium chloride £csr

10 nilnutQs was found to ho oatisS^ory*. Kethanol aootic acid

OsX) £ixatlVQ washings upto four timaa vm found to ho noco-

seary to obtain a cloar mptsmatant in tjhioh tho £inal lympho-

cyto susponolqa was proparod.

Karyotypb

'She Icaryotypo o£ tustor» cow olophant and mal^a are

pSiQQGntQd in platos 2boi 4b and Ob« Xt can bo soon £racn tho

platQS that tte diploid chrccosonra nurrfixsrs in tuster, coi/

Qlophant and mal^ina io 2n»56 cortiprising o0 54 autoscsnoa oud

two soM chrojnosomaa»

llortDhcTOtric njeasumnentQ.

MorphologlGal payametorQ via., ralatlvo langtli, arm ratio
and cQntranariG indoss ato proGsntod in table 3.
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Dase<3 on the relativo length o£ chronioaojneot they woeg

sofflally niarribQrod in tha Icaryotype proparoa (PlatQo 2bt 4b»

6bj Pig^l) • ThQ largoot chranosoinQ with a rolatlvo leingth

o£ 6.973 par cent woo nuiribeTOd as tho jSirst in the oorial

order of the wholo ccmplGmenfe, Tho £lrst tv;o pairs of auto-

Qonoo in tho acrocentric group (chranosonvD pairs 7 and 8) Trforo

tho GOcond and third largoat with rolatlvo lengths o£ 5»900

and 5.700 per cont rGopGctivolye Tho x-<jhrcsrK)30jw3 V7ith a

relative length o£ 5#633 por cont was tho fourth lar^^ot chrano-

ecsae In the VTholo ccs^lomsnt. Tho relative length o£ the

roinainlng l-ivo pairs o£ autosoraes in eubmotacontric group

(pairs 2 to 0) ranged fircm 3.Q73 to 2.480 per cent. Tho

rolatlvo lengths o£ tho remaining acrocentric autoscsnea

(pairs 9 to S7) ranged £ran 5.197 to 1.777 per cent. Tho

y-Ghranososno with a relative length measuring 1.710 por cent

was the smallest o£ the conploment. Houevor® the ees chrotno-

somes v;ero classlfiiod separately.

ChronosGcnQ morr^olc^.

Analysis o£ tho ana ratio Cp) revealed that all the
blarnied chromoscroQs were sutxnotacoatrlc since no chromososne

showed an arm ratio o£ l.o.

The centromaric lndo:c (c) suggested that the position

o£ tho centrcHaare was farthest £roci tho centre o£ tho chroroo-

oocr© in the second autoscmra pair and nearest to the centro in

tho }&-chrcMnosonie. tJo metacentrlc or telocentric chranosomos

^«3re observed.
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tjQSod on thQ asm and contrccKaric indei:» fcho auto-

DonQs wGro claoalfled Into tx/o grQiq?3 namoly £3uSxnQtacentric

cmd aorccontffio* Tho group o£ suJmotacontria auto0amQ3 con«»

sistGd of tho filEot qIm palra (pairs I to G) and tho group o£

aorocQntrlc aubosotnaa Gonoiatda o£ 21 pairs (paira 7 to 27).

Pm:^g tho sutsnotaGGafcrio autosonGO, tho first pair was tho

largest q£ tha group aa xmlX as the whole comploiaent. ^lo

^omalning fivQ pairs o£ tho group woro small GutaotacGntrlcs,

^^nKsng tl-jQ acrocontrio group 6£ autosomoQ, tho £lrot pair o£

aajrocQntrlc (pair 7) wao tho largoat o2 tho group ^toroao It

was tho QQ^nd largoat chromoscssno In tho whole cOT^lornont.

Tho QUbraotaaontrlc and acrocentrlc autbsOTsa vrare arrangod

eorially In tho descondtng order o0 thoir also In thoir roa-

pisctlvo groups. TliQ x-el:iroinosone was a auteotacantria in

rooEjtolcgy Whoroaa tho Y-chromosomo V7as an acrocQntrlc and tho

amallGOt o£ ths con^loaont#

In all tho three ,groups o£ Qlophanto no eatollito could

bo obsoevoa in tho Iscsyotypo*

SOK chronKasomeo.

Tho Inc31an olophanta (Elopliaa ma^dUnus Indicus) oShlbltod

XJVto BOX chromoscxno machanleHni Coi-; elephants poaooasod tho

XK SOX d^omosOTQ ccjo^loinQnt and tuatoro poscQsaod tho XiT

ch2:c«aosQrai3 cott^lementi* Tho maJthna aloo poaoooaod tho oarno

Bex chraiK33ccr© ccss^lcmjont (x^) aa that o£ tha tusl^r.

Morphologically all the autoaonos waro altallar in both

tho tuoloar# nial^hna and cox^ olop^iant# TIkd sqs chrccxioactEtoo x-joro
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XX and ^ in the cow olophonts and tuaT«3ro JK33peefcivQly. ^?ho

l^affyotypG of and maMina qUowqcI no vorlatlon in mosrpho-

logy ofi autosomoG and sos chrornosomQSi
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Table 2. Relative efficacy of mitogens in medium TC 199 and medium RPWI 16'^0 in Elephant lymphocyte cultures

•

Culture

medium

Mitogen
Total

cells

counted

Lympho
cytes

Lympho-
blasts

Mitotic

spreads

Mitotic

drive

C%)

Mitotic
index

(96)

Phytohaema-
gglutinin-M

300 2 18.66 0.66

TC 199

Poke-weed 300 208 76 16 30.66 5.33

mitogen

Phytohaema-
gglutinin-M

300 231 68 1 23.0 0.33

RPMM6^^0

Poke-weed 300 196 87 17 31.33 5.66

mitogen
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Table 3. Morphometric characters of chromosomes of Indian elephants

Chromosome

pair
Relative length

(%)
Arm ratio

(q/p)

Centromeric

index

(p/p-tq)

I 6.973 0.30f

2 3.873 ^.33 0.189

3 3.317 2.0 0.333

U 3.083 1.97 0.356

5 2.813 1.72 0.387

6 2.^fSa l.n 0.359

7

8

5.900

5.700

-
-

9 5.197 - -

10 ^.590 - _

11 -
_

12 ii.223 - _

13 ii.090 - _

I'; 3.383 - _

15 3.383 - _

16 3.11^^ - _

17 3.11^# _

18 2.8SJ -

19 2.881 - _

20 2.881 -

21 2.513 - _

22 2.513 - _

23 2.380 - _

2.380 - _

25 2.280 - _

26 2.1^^3 - _

27 1.777 - _

X 5.633 1.38 0.^21

Y 1.710 _
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Fig. 1, IDIOGRAM REPRESENTING THE RELATIVE LENGTHS OF CHROMOSOMES

OF INDIAN ELEPHANTS (Elephas maximus indicus)

1 2 3 4 5 6 7 6 9 10 11 J2 i3 14 15 16 17 39 20 SI 22 23 2A 2? 27

— > CHRCDMos cdme:

I Submetacentric

Acrocentric

X Y
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DISCUSSION

In fcho prGGsnt; study, olophant Gtecxnosoiao sprQa<5o woto

proparefl £oXXoiJlng the tGchniquQ of poriphoiral bipod lympho-

cyUQ GultUTQ nKDtliod using whola blocxa.

CoG^jaricon o£ two racdia nomoly TC 199 (Difco) and

E«?MI-1<340 (GIBCO) rovQalGcl no signifiicant difgeronoo in tho

ndtotia nativity o£ Glophant lynphooytQs m GvidGuoed by tho

pcpportioa o£ lyn^hocytes, lyn^oblaats end coils in motaphaso

in ^th media# Tho raitotic drivo oxid initotic indo^t rovcaled

no aigiii£icant diffiorancQ botwon the tw raodla and banco

both can bci used caucceosfully for ealturing olophant lympho-

cytQDi succQSoful culturing using TC 199 niodium ^^as rcaportod

by MoorohQsd ot al# (1960)# Ulbrich and x-?Qinhold (1963)»

SGhora and tiCfuro (1963)» Connolly ot^ al. (1964)» ilarQ g£ al.

(1966)^ Ponce Do lioon a£^ Marcum (197S), Norberg ot ^,.(1976) >

Hainan (1977)» Sharma £t (1980) osi^ Si^arts and Vogt (1983).

tailor (1977) roportcd the suitability o£ modiura RPMl-^ie^O for

poriphoral blood lyn^hocyto culture.

In tho prosont study# phytohaaniagglutinin-M {Dl£co) and

pokG-woQd znltogon (cmco) war© on^loyod to aasosQ tho ccqpara-

tivQ Gfificacy of ndtogona to initiate ndtosio in olophant lympho-

qyto cultures in a 72 hour culttro) in n^iura TC 199 and rnodium

RPiMr-1640* Phytohaemagglutinin^JM yioldod a ndtotic indos: o2

0.33 por cont and 0.66 per cont in rxdium TC 199 and roodium

RK41-1640 rQQpQctivoly» liJhQroas poho-wood raitogcn yiold<sd a

mitotia indOK of 5.33 per cont and 5.66 por cent in rosdiian
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TO 199 ond TOaim RP2^««-1640 respoctivoly. "S^hQ rceulfcs indl-

catod that to a 72 hour ohort-tom poeipharal blood lympho

cyte culttms nratliod® th© roapcsnsso p£ ©lopUant lymphocytea

^aa eigalSlaantly high» to pote-vKsoa niito^n fcli£m to phytt>-

haSmagglutlnisW-i IrrQapectiva of tho culture laeaim tisGd*

Pol^G-wQQd mltogen as on ofiSlcieafc jnltogon vm roportod

^adav end Balo^rlshnaa (IDQSp 1905)*

Katyotyp©

a) Basic

Tte diploid Ghrmraacxixs nuoibsr of qq observed in

tho tU3i3^ and GO^-; elephant is consiotent ^Jith tho sopostQ

ofi ftogoffgord gt C1960) and sTaro£lco and HoitsQl <19Q5)*

IJorbarg (3.969) had 2?oportod tho aectiQ chsfOMnons nunibor in a

£GmalQ xndim elephant# cteosiosomQ nmixjr in moJshna ia

hCK-mor not a^pofffeed trj- theso authors.
i

^?hQ elephant chJKsnioscssjG caspiemGnt cKsnsiatod og 54 auto—

EsoHKis and 2 S03C chranosar^as {KX in maleei and X!f in inaloo and

maltoa) >• ^o boh dotormining mochaniGra obsorvod in

tliis study is in agreenient uith tto Siadinga o2 J-lungorford

Qfc <1066) and JaroSto and noitsol (108S) « Korbarg (1965)

had soporfe3d tlie exiotoncQ of JOC seK chroMSonKa rneGhaaisin in

aa IrK24j^ £analo elopiiant. "BGtv^omi tto tuator and nelshna no

vaElation coxUd bo obsorvod in box chromo3o:vK3 con^loaont#

b) Rolativa lenatl^,

Basod on the rolative length o2 chsjomosomos, aro

aorially niHi^red in the tesyot^^ pcQparod# Tho largost
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chromoscenQ with a ralatlVQ length of 6»973 por cont was

niinibQrcd as £irst in tho Qorial order o£ tho whole coipplQ-

snQnto ^*hc5 first two pairs of outosoRKSo In tli© GorocQntrlc

group (chromospinQ iJolrs 7 and 0) uaro the seeonti and tlUrd

largest with a ralativo length o£ 5.^30 and 5.700 por cent

rocpecAlVQly* Tho x-chrcmosome with a rQlatlvo length o2

5,633 por cont was tho fourth largost chromoDote in tlw wholo

GonplQiisnt# Tho rolatlvo longth of the rosnalning filvo pairo

o£ autosoraeo in tho DubmotacGntric group (pairo 2 to 6) ranged

£ran 3•073 to 2•480 per cont. Tho rolativo length o£ tho

r^^nalnlng acrocoatrla autoGomaa (palro 9 to 27) ranged from

5»i97 to 1.777 por cent# The "awchromosonK^ vjith a rolatlvo

longth of 1.710 por cent ^7ao the dmallGOt chromoac^ in tho

whole cQnq?leinsnt. Howovor# tho bgk chrofrosonieo were clasDi-

fled separatQly.

a) Position of contrornore.

iho present study revealed that out of the S4 autoscniQo

in tho karyotvpos of three groapo of elophanto, 12 autosocxia

(6 pairs) TOTQ biasitK)d» Thoir arm ratio ranged from 1.72 to

4.33 and the aontrcxnerlc indOK ranged from 0.337 to 0.139.

Tho remaining 42 autosomos (21 pairs) are not biarrnod and

henco are termed acrocQntrlcs. AnKjng tlio sesc chranosomos#

thQ X^chrcxnosonva is Guteotacentric with arm ratio and contro-

moric IndOH values as 1.38 and 0.421 roopoativQly. Although

6 pairs of autootacontrlc and 21 pairs of acrocontric autoacmos

aro observod in this study, Worborg (1969) reported tho pre-

soncQ of only three pairs of autoooniGS with nearly n>odlan
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C0ntra:*9ros an<3 Jaro£l83 ai^ HQltsoZ (1935) reported ttot the

QutCGciQG3 d£ Indian olej^ianto coaslctGd o£ only 6 snail

motaeontrlG and 40 acrocontrlc autosoiaos® flowover# Korbarg

(1989) obDQj^vod autosoaas with prorainont short ama vMch

woro clao0l5ie<5l under ocrocQntrlc#

Tho arm ratio and eontramorlc Indos values suc^oted

that nono of tho blarmcsa chnsniosomGo wora tnie mstoGentrico-

ThQ chroTOsome vxsiild ba a true trratacentrlc li? tho am ratio

(^) io unity or i£ tho contromoric IndOK <C) is o.S. If S io
hlghor than unity and 12 C lo leoo than 0«5* thon it indlaatoo

that the dontron^ro Is Hway £rcsa tho contro o£ tho chrtoascxnG.
9 »

Accordingly an analysis o£ tho arm ratio and cGntronoric indo:c
I

obtolned in this sttidy rovoalod that ainong tho biarrKxH chroraD-

somoa^ inoludlng the X-Kshronosccno# the position ofi controciorQ

Id noarast to tho contro in tto K«cihrciri03cm0 (3) » 1,36 and

C ia 0«421) and Carthost £rora tho contro in tho socond autooomo

pair (^) c3 4«33 and C<= 0*109) • In tho throe groups o£ olo-»
phanta, no variation could bo obsorvod as jfogardo to tho pooi-

tion o£ controRiorQ in ^utosaiiGo and sgk chrCTaosooos#

d) Pgosoneo o£ satollifce.

Mo chTOr»sainQ wao £ouDd to posooQo any sateliito in tho

prssont atudy» This finding is in agroOTorit with tho roporto

p£ iTorbsrg <1959) and JaroSJro and tJeitsol (1985) j whoroaa it

Id contradictory to tho report o£ i-amgorford et £l. (1966) who

reported tho proGonco o£ oatollltos on ono o£ tho throo oub-

TOOtacentric autosar*© pairs*
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q) Chrornosonte variafcion.

In tho fchreo groups o£ elQphanfco, vis*« tusker^ rna3toa

and cot; olQphant studied, no diffiorGnce wao observod In tho

chroraooomo ninrODar, Tho chraaoscmQ nisnbor in all tha tliroo

gjroiips v;aQ 2no56p Tho autoaotnos <K^bitQd only tv/o class o£

clircsnoscsnes namoly sulxiotacQiitrla oncl acroc2ontric- Tbo

Y*chr<3iK3GonH3 was pTGSOnt only In tuste:© arna nial:hna an3 absent

in Gcyt'7 Qlophanta# Tho moipboinotria Dtudy did not shot-; vsria;-

tions amoag the throo typos*

Xt can bo Inforresd that tho tusJclosonoso in inaKhna is

not aoGociatca with oithor Quploldy or an©upIoi(2y.
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A icaryologlcal study in Indiaa GlGphanto (glephag maximum

in^lgus) using porl^^^rol venous blood colloated £ma 7 tuslaarGp

7 cow olQpihants or^ cmo malihna bolonglng to socijq tcrapleo ond

private errors oU 2^1chur District was uncSerta^n v/lth objoc-

tlVQO of

a) to cvolv© Q tochniquo £02: chTO^joocsna otudlGs o£ olos^sntn,

b) to £lndl out tho c^iroer^aana number In 2ndlan Ql0£toit3, ontfl

c) to suggGDt oox Ciirono3CK«3, mochanlsra in sqk dotGrsRlnation*

standaj^diaatlon o£ tGctelquo

Ccfi^sarison o£ Q££icacy oS phytc3ia£^gglutlnin«M (Dl£co)

and poto-tjeod inltogon (GIBCO)» in t^jo caiSferont culture faadia

namely, TC X99 and RP:^-«1640 oo njltogonsn Qhov/Gd that phyto-

haernagglutlTjln-M yioldod a mltotla drivo and mltotla Inda^ o£

10#66 Qx^ 0*,33 per Qont roapQctivoly In nKadlum TC la9j and

23«0 and 0»66 per cent reapoctivoly In medium rpmi-1640. Po1k>-

weed roitoGon yioXdcd a nitotiq drivo and raitotic index of

30.66 and 5ii33 por cent roopectlvoly in znodiura TC 199 and

31.33 and 3.66 por cont rcapectivoly in TOditira RPMI-*1640.

statlQtlGal analysio rovaalod tl-jot tho offilcacy o£ tto t\K>

dififorent itiedla usod T?aa not elgnlSlcontly dlSforont, ^roao

tho G££icaciy oS tvjo ndtogeno dlfifiored aignificantly at

5 per cmt lovol. Pol^vjeod mltogen war? Sound to Guit bottor

than pnytohaemaogXutlnin^^ aa ^or ao inducing mltosos in oio-

phant l5^3phoeyt9 cultures over a 72 hour culture period wao

concGmed. Colchlcin© ts^atrrmt using 0.1 ml colchicino
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oolufelon <0-0001?S) for a porioii of one hour yieidscl oatio-

factory chronvssomQ proparation3»

KaryotypQ

ThQ IcaryotypeQ of throQ groupo of elQphants studied

vis*» tusltar (xnaXo)# maldma (tiiolclGOQ male) and coi-; ©iQ^aiant

(fomalo) roveal^ a dlpZoid cteoniosaTiQ amaber of 2na5G ccxii-

priaing of 54 autdsonas and 2 ease ohiromosoiTJOB# Tho autoQCMaoG

uoro classified into two groupo namely ststootacentric group

(chromosOTiQ pairs 1 to 6) and acrocentric group (chrocnoaorao'

paira 7 to 27) • Tho BOst chroraosomeo vjero claasified separatoly.

Tho X-chromosorr© v;ao a aubmotacontric in all tho Uiroo groups

Qtudi<^. whoroaa tha Y-chrcanoGoao wliich was obaorved only in

tho tXioI:sr and mal^a wao a email acrocGntric al"u:raiK3socvo.

Anaiyoio of rolativo longtli of ciimnoGOKJGo ahot'̂ Gd that

tho largast chromoccsrio pair moanuffod a roiativo length of

6»973 por cont and tho eiaallGat olirc6aQsa>T6 uao the ^-"-GhroraocomQ

raaasiiring a rolativo longth of 1.710 por cont. The elirairascxno

pairs 7 and 0 moaouring a rolativo length of 5.90.0 and 3.703

por CGnt rQQ£X3ctivoly tho socond and tMrd lar^ot, ^Jhoiroas

tho x-chroirosQinQ i7ith a rolativo longtii of 5.633 per cont wao

tho fourth largoDt in tho whole canplonrnt*

Position of tho contromoro on tho basis of contromoric

indQ:t suggootod that tho cQntrcKiorG v;as farthaot from tho

centr© of tho chromooomQ in the sGcond autoooiKa pair and noaroot

to tho contro in tho liO-GhrcMnoscn© among tho sttoatacontric
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chraTtosonv33* No t£\xQ motacQntrla chrotnososnea aould !bQ

ob£3QEVOd In tho liacyofcypG o£ tho oloj^ianfes sfeuaied»

Nolthor autosairao nor sex chromosorasQ T^osooGsed aato-

Xlitop on Icoryologlcal ©xomination#

Tho Qloplianfca GtudlQd OKhlbited XX/X£ sox chranooorro

niGChanlsm. The cov? oXoptent possQasGd XX sqx cbratrasaao

coxEipXGmont v;hlXo bofeh tbo and jnaltea pooseeoed 2C? aox

chrcnio^xnQ ccxt^Xeniont.

A GOK^iorlooa bsfewoon tho Jcairyotypoo o2 ijuslsr and malshna

did not Gliot7 any vaslat^oa in (a) baolc number» <b) rolativo

l<2ngthi, (g) poQttlao. o£ cGn^jraneroe <d) aboonco of fSafcoXlitoa

on chromoGoroa and (q> chrampsorao cai^lemGnt*

It: may bo cxsncludsd tliat ths tUQlsXessnoss In makhm lo

not GSGooiatod uif;h oithor oupioidy or anQupXQl<%«
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ABSTRACT

A karyoaogical stuay In laOian ele^iianta using pori-

phoral vaaouo blood coIIecf;ed .£»cra. 7 tualsors# 7 cow ol^hoiita

and oao laaKhna belonging to eon© tess^leo aad private osrfoera

o£ Wictiur Dietriot waa tmdortaJtan witb objeotivea o£

o) to evolve-a tochnique ior cteomosqpa studiea o£

olophantSf

b) to find out tho cdirciaoooraQ nuaiibeff to SCndioa ele-

Eliants» and

c) to £3U0ge0t aosc cflitaniosx^ mochanism in sos determi-*

natioru

{
I standardisation oB tec^niqtia

Coniparison of efficacy of jpS^ohacsoagglutinin^M (Difco)

and Polos-»tmod mitoQQ!^ (OZDCO)» in two different oultura modia

namely *20 199 and RPMX«*1640# as mitogsns that phyto-

ha@magglutinii>-M yielded a mitotic inic^ of 0«33 and 0*66 par

aemt in n»dium TC 199 and RPMX-1040 rospectivalys polso-weod

ndtogan ylold^ a mitotic index of 5«33 and 5«6& per c^t

rospoctivoly in *SC lOO and RP{43>i040t statistical analysis

rovaalod that th3 offioa^ of tho two different niadla used

X3QB not significantly difforont, whereas the efficacy of two

jnitogons differ^ oignifiqantly at five per cent level• Poto-

W€33d mttogon waa found to be better than r:iiytc^amagglutiniiv>M

ao far as inducing mitoaea in elephant lyoas^ocyte oulturas

over a 72 hour cultur<^ period was concerned* Colc^cii^



>
treafemont. tssing 0.1 nl coXcbicinQ solution (0«0001^a) Cor a

poricsd o£ ona hour yloldod satisfactory cShiromoocm© prapara-

tlODD.

'« Karyotyjpe

Tho toryotype o£ tho tusker* cow olophont and maltoa

rovealod a diploid chrcsriosoiao nuinbor o£ 2n=256* comprlGlng o£

34 autosoKiOs m6 2 sqk chrowsoonrao. autooa-riDo xraro

clasolSied into (5 suIrctKjtGCQntrlc and 21 ocrocGntrla chrano-

Qofnos# ThQ 5S»chronK3sano was a sutootacontric In ail tho thrco

groups o£ olophants xsihoroas tho Y-^hronooomo uao a ennoll

eerocGntrlc in the tusVjsr as well as ths malthna.

Analysis oS rolatlvo length o£ chronosoooD shot^d that

tho largQst chroraoscinQ pair measurod a rolativo longth o£

(i^ 6.973 por cant and the smallost Ghrofaos<m5 vd,b the Y-chrocno-

scffno raoaouring a rolatlve length of 1.710 per coat®

Position of contromGrQ on tho basis of cGntromcrlc IndoK

1 GuggoatGd that tho cQntaromorQ was farttKJSt fron ths contro of

tho c^rcjnosomQ in tho second autosoae pair and neoroot to tho

contro in tho x-chromosoniQ among tho aiatootQContria chronosonos.

I^ithor autosonios nor sox clircfaosoooo posoosaed satollitoo

on Itaryologlcal oxaraination.

Tho olop^ants studied exhibited xj^xiT sox chroraosomo

KSGChanism., Tho cow olophant poosossod XX sox chroiaoscsno conv-

plomont t^hilQ both tuol^r and mal^a xxassossod x^ sox chroiio-

eomo ccenplot^ontf



ft cotaipairifion batif^eon Icaryotypes oiB tusloar and maliiina

^id not allow any variation In <q) baolc niEnboic# (b) rolatlvo

length (c) position o£ controKKsarOtf (d) obSQnco o£ satellites

on tho chrcanoD^aQS and (e) the Bex chrccKsacM c^iiplerncnt«

2t may bo conclii^ed that tuQld-oesnQsa In inalchto lo not

QSOOciatG<3 vjlth olthor oupXoldy or anauploldy. •
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