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A study was mzde of the meictic chromosomes in aix-dried

17,

preparations from 25 genlitally scund rams re guoentity

and gualiitly of dividirg cells were hest when testicular material was
obtained by castratiion under local anaesthesia from rams duriag their
breeding season. Sediws tri-ciirate solution was used as hypotonic

ension with glaelel acetic

fixed 1in suo

acid and absnluts

c¢hel plus a trace of i Slicdes were

stained either with aceto~-orcein or with Giemsa for e "C-bandiag"
techrnique. fouricen of the rams had a normal mitotic keryolype

or homezygeus carriers of

a Mogscey T, Fassey I1 or Masscy 711 Fobertsonian transiocation an

COT
= ) - . 3. . - ( 7 T
(5925a); 55@3,1(8%1%3, 53, xy, /q?._%)

One ram was heterozygous for both the

sonian translccaticons.

o showed thal a modal

hnalysis of primary spermetoeyie cel
nunper of 27 chremosounl elements was present in normal rams, while
in both hetecrozygous and homezygous Robertsonien franslocation~carriers,
a medal nuaber of 20 chromoscnal eleusntis was recorded, Heterozygous
carriers of the three itypes of Robertsoaien translocsticns, which

involved non-nomologous chromoscries, wer2 charscierized by the presence

vl
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of a trivalent in cells at the diplotene, diekivesis and metaphase T
stages. The modsl numbexr of chromescmal eleneonts was recorded in
over 80 per cent cf the cellis at diakinesis and wmetaphase I in the
heterozygons and normal rams while over 77 per cent of the cells in the
Magsey I hemeozwsote and GO per cent of the cells in the Massey IIT
homozygote had modal counts. An association between the sex hivalent

-

and & small autosomal bivalent was recorded in 7.5 per cent of the
diakinesis-metaphase I cells from normal rams and in between 3.4 and.
4.7 per cent of the cells from the translocatlon-carrying rame,
Separation ¢f the sex chromosomes was observed in 0.5 to 1.5 per cent
cf the diakinesis-metaphase I cells in bolh Hoveriscrizn translocation-

carxying and normal raus. Hdowever no evidence at metaphase 11 of the



sex chromosomwe aneuploidy ezrected if the two univalents disjoined
at random at first anaphase was cbserved.

Eighty ceven metephase IT figures from normsl rams and
1,140 metaphase 11 figures from Reobertsonian translccation~carryinrg
rams wz2re recorded. Detailed analysis of 1,171 cells showed that
over 80 per cent of the nen-polyploid metaphazse 11 figures from the
norrmal and homozyvgous rams had euploid chromosome crm counts. In
contrast between 54 and 67 per ceat of the metaphase II figures from
the heterozygous rems wers euploid. %o hypermodal cells were
recorded at retaphase II in either the normal or homozygous rams butb
from 4.5 to 9.2 per cent o1 the metaphase II cells in the three types
of heterozygous ram were hypermodal, The results obtained in this
thesis showed that the proportion of cells with chromosome ari counts
of 29 was higher in the heterozygotes than in the normal or homozygous
Rohertsonian translocation-carrying rems. There were significantly
greater rumbers of cells with 29 chromosome arms than with 31
chronosome arms in the three heterozygote classes vhich suggested that
chromosome loss due to lagging at first anaphase or technical
mavipulation, must have occurred in additicn to non-disjunction.
Statistically significant differences in chromosome arm distributions
were snown to exist between rams which werve heterozygous for a
particular trauslocation and rams which were homozygous for the same
translocation cr normal rams, In adaition to differences belween
individval rams, s signiiicant dirfference between the Massey IT
Robertsonian transioccation and the Massey I znd ITI Robertsonian
translocations occurred. Fewer balanced tramnslocaticn X-bearing
metaphase II cells were recorded than expected in three of the four
Massey II Robertsonian translocation heterozygotes. Hon-translocation
bearing X and Y cells predcminated at metaphase 11 in the three
translocaticon types when total metaphase 11 counts were considered,
and greater than expected nuwbers of X--bearing ceils were found in
both the euploid and aneuploid classes in the Massey TII Robertsonian
translocation heterozygqtes.

Since the majerity of normal ewes mated with Robertsonian
translocation heterozygous rams conceived to their first service, and
beceuse no lambs with unbalanced karyctypes associated with a Roberts-

onian translocaticn have been recorded; it is suggested that only
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chromoscnally balanced (eupluld) spermatozoa are involved in
fertilizaticn. It iz further suggested that the absence of

unbalanced karyotyoes in progeny is exylicable on the basis of a

degeneration of ancuploid syermaiscytes ocourring pricr to their
maturation,

The three translocations in the homonygous state belhaved
as normal autosomal bivaients at meiosis with regular ssgregation
at anaphase I.

It is suggested that the lovered fertility seen in nmatings
involving heterozyzous rams zund heterozyzous ewes carmnot ve attributed

to any deficiencies in the spermatogenic functiocn of the ranm,
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Metaphase II cell (ggﬁjjx) from A182 (53,xy,t1).
30

Aneuploid metaphase II cell (2§,t,x) from A182
29
(53,xy,t, ).

Aneuploid metaphase II cell (26,y) from A182
29
(53,%3,t, ).

Between Pages

118-119

120-121

123-124

" "



Plate

Aneuploid metaphase 11 cell (25,x)
28
from B8/72 (53,xy,t1).

Aneuploid metephase II cell (27,t,7)
1

from B12/69 (53,xy,t1).

Diploid metaphase 1I ce2ll with two Y

chromosomes from BGE/72 (53,xy,t2),

.

Metaphase II cell (26,%,x) from B6G/72

W |-

(53t x

Metaphase 1I cell from B66/72 (53,xy,t2)

with 30 chromosome arms.
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31

(53,%y,t,).

Diploid metaphase II cell from B6G/72

(53’XY’ t2)‘

Metaphase II cell (QQ,LJEJ from B116/71
30

(53’Xy’t3) .

Metaphase II cell (QQ,EJE) from Bi3%/72
30
(53,xy,t5).

Between Pages

142-143

145-146

150-151

158-159



Plate Between Pages

Vi, 52k Metaphase IT cell (26,%,y) from Bi B e
30
(53,xy,t). 158-159
V. 5%: Metaphase II cell (27,y) from B13/72
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