
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



A thesis presented iD rarti�l 
f\dfj_Jment of the n;qnil'(·:'leLLs for tJ.e deg-1:ee 

of DoctoT of Philosc.t)hy in 
Veterinary Sci�nue at 

Helen Fiargaret Chapman 
B. V. Se. (IIfassey) 

July 1 974 



ABS'I'EILC T 

CAPE YI l1 G RJ\..r.l.S 

A study 'iras rr::::.rle of t 1e rr.s:i-0-tic c:lE·ornosomes in aii.'-oried 

an� quality of dividi�g cells wero hest W�8n testioular rnq�c�ial was 

trea�nent nnd the c�lls were fi�Pd in sus�enR�_on with glacial acetic 

t e C'._hr�i que . Fourteen of the rams had a normal mitotic kary�type 
( r;!l yy) :=yl ./ '"i :f.. . -'· .1\. 

a Ha::>soy T, PasF,ey Il or K.asscy J"II Eobertso:rtian translocation and had 
tb e fo llo-,;.L-lg lfli toti c karyo ty _9s.s: 53, x�r, t ( 5q26q) ; 52, z:y, t ( 1)q26q_) " 

(5q26q); 53,xy,t(8q11q); 53jxy1t(7q25�l); 52,xy,t(7cl2:!y) t ('7q25q_L 

J,na.lys:i.s of p:ci'.I:a:cy s:r;srr-:�:toc.y-l.e e:clls s�wvn�cl thui. a �noclal 
number of 2'1 e:hrc-nosoioa�- eler.�Gflts 1·:as pTesent in no:!:TI!G.l rc-.rns, 1·rhile 
in both hetoi�ozygons and ho;r.czygons Ro'bertso:::1ic-.n trc.ns�_ocaticn-c:J.rriers, 

a modal nu:nber of 26 chromoscca.al elc:1ur::nts 1JP�� rec0rded. Heterozygous 

car.r.cers of tl1e th1··ec t:n)erJ o.�- F:Gbertso.c-:tl C:.i1 tran.s1c-·c.'3.ticms; which 
involved nc•:n·--homologoiJ.�=; chr-on:osoves, v:el'e cha:o:·::;ct;erizocl by the p:::·Gsence 

of a t:r-ivalent in cells at the diplotene, cl:i.e.ki11esis and metapha:=;e I 

s-k-;ges. The mods.l number- cf chromcscmal el€Elc-nts was reCOl'ded in 
over 80 per cent oi' the cells at dialcinesis and metc.phase I in the 
heten•z;yg-ous and normE:Ll rams ':rhile over '77 per ce.r.t of the cells in the 

Massey I homozy�ote and 90 per cent of the cells in the Massey III 

horrJozygote had modal cut.m.ts. An association 1)e"cvreE:n the sex bivaJent 

and a <:;mall autoso:nal bivalent vms recorded in '/. 5 per c;ent of the 

diakines:i.s-metaphase I cells frOJ!l normal rams and in beh1een ) . 4 and-
4.7 per cent of the cells from the translocation-carrying ra�e. 

Separation c:f the sex ch:comosomes 1·1as observed in 0. 5 to 1. 5 per cent 
of the diakinet:>is--:nebJ.phase I cells in both Hobn:tsor.i.an tnmsloca tion-

carrying and norrr.:al rams. 1-Iol'i'E:!Ver no evidence at metaphase II of the 



sex cr::comosome aneuploidy ezpt�cted if the two univalents disjoined 

at :�"l.ndom at fj_ rs t anaphase H<:ts observecL 

Eight ,I' seven me t:aphttse II figures from non:a.l rams and 

1 , � 46 metaphase II i'igures from Robertson:Lan t:cansloca tio:J-carryir:g 

rams ••ere recordeci. Detailed analysis of 1,131 celJs showed that 

over 80 per cent of the non-llO lyploid rJ.etaphase li fig-ures from the 

normal and. homo�oygous rams had eu ploid chrrJmof'.ome; c:.rt:'. counts. In 

contr:1st beh1een S4 and 67 per cent of the metaphase II figures from 

the heteroz::;;;z;ous rams 1-rere eup loi d . No hypermodo.l cells -.rere 

1·ecorded. at 111etc:.l)tase II in either the normal or homozygous ra:ns but 
fro� 4.5 to 9.2 per cent of the m etaphas e II cell s in the three types 

of beterozygmJ.s ;·am 1·rere hypermodal. The 1·esults obtained in tlJ.is 
the3is shov.red tho.t the proportion of cells ui th chromosome arm counts 

of 29 vras higher in the heterozygotes them in the nom,al or homozygous 

Robertsoninn translocation-carrying rams. 'I'here ':!ere significantly 

greo.ter r<umbers of c:ells ui th 29 chromosome arms than 1-rith 31 
chromosome arms in the three heterozygote classes i'rhich suggested that 

chromos ome loss due to lat;ging at first a�a})hase or technical 

manipulation , must have occur red in additicn to non-disjunction. 

Statistically significant differences iD chr omos o;:ne arm distri1YJ.tions 

were s:bown to exist bet1-;een rams 1·1hich VH:n:·e heterozygous for a 

particular translocation and rams 1·rhich Here homozygous for the same 

translocation er normal rams . In addition to differences between 

individual I.'ams, a sie;nificant diff8rence between the Massey II 

Robertsonian translocation and the Massey I and III Robertsonian 
translocations occurred. Fe-vrer balanced translocation X-bearing 

metaphase II cells v1ere recorded than expected in three of the four 

l\iassey II Roberts onian translocation heterozygotes. Non-trans location 

bearing X ar.d Y cells predominated at metaphase II j_n the three 

translocation types 1-rhen total metaphase II counts 1vere considered, 

and greater than expected numbers of X--bearj_ng cells were fo-:.1.::.1d in 

both the euploid and aneuploid classes in the Nassey III Rober tsonian 

translocation heterozygotes. 

Since the majority of normal m-1es mated with Robertsonian 

translocation heterozygous rams conceived to their first service, and 

because no lambs wi t!1 unbalanced karyotypos associated vli th a Roberts­

onian translocation have been recorded1 it is suggested that only 



clno;r,osomally balanced (eu:plc,id) spernv:J.toz.oa are involved in 
ferti Uza tio.::o. It is fu.r-the.r· ;:.u.r;r;es ted tb:;_ t tte abs8n<;e of 
unbalanced karyo t:n�os j_n pro(Seny is explicable on th�_, bas:i s Gf a 
degeneratiou of aneuploid s:t"·erma1;CJcytei3 occ't.lrring p ri er to their 

rua tura tion. 
1'he thrse translocations in the homo>oygmJs state be:r..aved 

as no':'Illal au tosorr:al 1:-i valents at tneiosj .. s 1·:i th r<.;gulal· St:sgr.sgati.on 
at anaphase I. 

It is suggested that the 1o�<7ered fert:�li ty seen in mEltings 

involving heterozygous ra.ElS and heterOZY6CJUS 81·f8G CD.Lno'i:; ce attributed 
to any deficiencies in the spermatogenic iiJ.i1ction of the ram, 
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