PROSPECTIVE STUDY OF THE
EFFECTS OF THE 1/29 ROBERTSONIAN
TRANSLOCATION UPON THE
FERTILITY OF MARCHIGIANA MALES

RITA DE CA551A STOCCO DO5 5RNTOS
Pesquisador Cientifico 111
Instituto Butantan

IQ5HIHIRO QHTSUBO

Professor Assistente

Faculdade de Medicina Veterinaria e
Zootecnia da USP

JANETE WALTER MOURA
Pesquisador Cientifico |1
Instituto Butantan

NELSON HENRIQUE CARVALHO DE CASTRO
Médico estagiario
Instituto Butantan

VALQUIRIA HYPPOLITO BARNRBE
Professor Rdjunto

Faculdade de Medicina Veterinaria e
Zootecnia da USP

JOSE ANTONIO VISINTIN

Professor Assistente Doutor
Faculdade de Medicina Veterinaria e
Zootecnia da USP

CLOVIS DE ARAUJO PERES
Professor Adjunto
Instituto de Matematica da USP

WILLY BECAK
Pesquisador Cientifico VI
Instituto Butantan

SANTOS, R.C.S.; QHTSUBO, l1.; MOURR,
J.W.; CASTRO, N.H.C.; BARNRBE, V.H.;
VISINTIN, J._A.; PERES, C.A.; BECRK,
W. Prospective study of the effects

of the 1/29 Robertsonian transloca-
tion upon the fertility of Marchigia-
na mates. Rev. Fac. Med . Vet.

Zootec. Univ. S. Paulo, 26(1): 111-120
1969.
SUMMARY : The effects of the 1/29

translocation on fertility of Marchigia-
na males were investigated on a prospec-

tive study. We have compared normal
Nelore females artificially inseminated
by an heterozygote Marchigiana sire
(experimental group) with those resul-
ting from a normal male insemination
(control group). We could observe: 1.
higher mean number of A .l .lconeeption in
the experimental group; 2. significant
reduction of pregnant females at first
service, in the experimental group; 3.
no difference 1in the period between the
A.1.(s) or in obortion rates, in both
groups; 4. Fl1 obtained from experimen-
tal group were analysed and the 1/29
distribution does nor differ from 1:1.
The reduction of fertility may be due to

zygotic loss and/or production of
aneuploid gametes. We have performed a
meiotic and spermatic study in two
heterozygote 1/29 translocated males
resulting from Marchigiana X Nelore
crosshreed. We found alterations in the
spermatic characteristics of the

heterozygote, mainly reduction of sperm
concentration/mm Meiotic analysis of
a translocated male shows no association

between any autosome and the
vesicle
UNITERMS: Reproduction of cattle; Ferti-

lity; Artificial
Chromosome

insemination;
trans location

INTRODUCTION

The 1/29 translocation 1in cattle is

well known . The trans location was
described by GUSTRVS50N 8 ROCKBORN , 14
and since then, it was intensively
studied, but mainly by retrospective
analysis performed in Artificial Insemi-
nation (A1) centers. Prospective
studies involving translocated animals

are not known in the crossbreed Nelore x
Marchigiana.

The main effect of this chromosomal
aberrations occurs at the reproductive
level, reducing the fertility of
translocated males (4,6,9) and of
daughters of translocated sires that
were detected carriers (2,12,17,22,25)
or that has not been karyotipica lly
analysed. DYRENDAHL 8 GUSTAVSSON, 6
developed a study using SRB bulls
unselected for fertility, comparing 45

chromosomically normal bulls to 20
translocated ones. The authors reporteo
that sexual functions such as libido and

serving ability were found to be quite
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normal in 1/29 carrier bulls, and they
also detected small reduction in the
concentration of semen and in total
number of spermatozoa with normal wave
motion and mobility. FRRNCK et alii, 9
analysed the fertility in five 1/29

carrier bulls from the Charoles breed
showing decrease of annual collected
semen, spermatic motility and non-return

rate of the fema les.

Meiotic studies in heterozygous
sires revealed few aneuploid cells in
Mil, as compared to normal karyotypes
(10,19,21).

KING et alii, 15,16 reported
aneuploid karyotypes (61 chromosomes
probably trisomic for chromosome 1) in
embryos recovered from superovu lated
females inseminated with heterozygote

semen, between 1 and 7 days. PQPE5CU, 23
in a study of 13 days embryos reported
two embryos with 59 chromosomes and
probably Jlacking one chromosome 1.

The present report concerns a
prospective study upon the effects of
the 1/29 trans location on fertility of
translocated Marchigiana. CRRRRRT1I et
alii, 5 detected 1/29 carriers among the
Marchigiana sires that have been

imported from Italy by R.I. centers in
Brazil, to cross with Nelore females. In
this report we investigate the fertility
of a Marchigiana sire throughout R.1. of
normal Nelore females, and the

characteristics of the spermatic aspects
of the translocated F1.

MRTERIRL RNO METHQDS5

We inseminated 50 normal females
(Bos taurus indicus) after induction of
estrus cycle synchronization, with
prostaglandin F2 alfa (PGFt) . The
females ware inseminated with semen from
a Marchigiana heterozygote (Bos taurus
taurus), O - 8 hr after onset of estrus.
The same method, described by BARNABE et

alii, 1 was performed on the control
group. The control group was composed of
1135 normal Nelore females, that were
inseminated in similar conditions with
semen from a normal Marchigiana sire.
All the females (experimental and
control groups) were synchronizated at

once, and a second PGF2 aplication was
performed 11 days later, to those that
did not present estrus signs (1).

Both groups were constituted by

females that had one calving. The
age distributions were similar, respec-
tively 3 + 0,23 years for the control

animals and 3 + 0,35
experimental females.
The data obtained was compared
statistically: - mean number of A.IlI. for
conception by use of t/student test;

years for the
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rate of pregnant females at first ser-
vice by comparison of two proportions;
periods between fl.1.(s) by t/student
test; distribution of the translocation
among F1 Marchigiana x Nelore products
by X test.

The cytogenetic analysis was
performed 1in preparations obtained from
short-term peripheral lymphocyte
cultures a, using G (26) and C (23)
banding techniques.

The spermatic evaluation was
performed on a translocated male
product, between 14 and 25 months of
age, in 10 monthly collections. We
recorded the volume of semen, sperm
concentration and morphology, according
to the methods described in BLOM, 3;

LRGERLQF, 18 and MFfINN, 20. As control we

used the values considered normal for
this crossbreed by the Aol centers
which allowed the use of the sires as
semen donors, in comparable ages. The
collections were done under similar

conditions and from donors of the same
age of the B. taurus/B. indicus FlI and
we have compared the data by analysis of
variances. Meiosis was studied in a 18
month male, under conditions similar to
those that the animal used for spermatic
analysis was subject to. After castra-

tion under local anesthesia, the
cytologic preparations were obtained
according to the methods described by
EVANS et alii, 8. The frequencies of

the gamete types detected in Mil were
statistically compared by means of test

of Pearson and a likehood statistical
test.
RESULTS

Tab. 1 presents the comparison
between the mean number of A.l1.(s) for

conception in the experimental group and
in the control one, also with the rates
of pregnant females at first service and
mean periods between A.l1.(s) The mean
number of R.1.(s) for conception in the
experimental group (2.86) was higher
than that found in control group (1.29)
(P < 0.01). Comparing the rates of
conception, 241 in the experimental
group and 81% in the control group, the
experimental group showed reduction of
pregnant females ut first service fP <
0.01). We found no differences in the

period between A.l1.(s) between the
experimental and the control groups,
l.e., 20.6 + 1.5 days and 20.2 + 1.1,
respectively (P< 0.01).

Tab. 2 shows the distribution of
the 1/29 trans location among the 50
products obtained from the experimental
group. There was not significant
difference in sex ratio (23 females: 27
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males) CP < 0.05) and in the ratio
translocated to normal animals (20
translocated: 30 normal, P < 0.05). We
found a significant difference CP <
0.05) in the proportion translocated
females: normal females C7:16).

Tab. 3 presents the data from sper-
matic evaluation of a 1/23 translocated
Marchigiana X Nelore sire. Comparing
these results with the normal control
we found a significant reduction of
sperm concentration/mm CP < 0.05).

The meiotic study allowed us to
analyse the different meiotic phases
CFig. 1). No association was detected
between any autosome and the sex vesicle
CFig. 1c and 1d). The analysis of 36
cells in the diplotene revealed the
presence of a chiasma 1in the centromeric
region of the trivalent.

Different configurations may be
assumed by the 1/23 trivalent in
diakinesis CFig. 2).

Tab. 4 presents the chromosome
counts of 21 cells analysed in Mil.
Through a statistical X test of Pearson

CP < 0.05) we could verify that the
frequencies of tne gamete types detected

are equivalent. Considering the types
that could Oe formea by meiotic
segregation of the 1/29 trivalent, we
verified absence of some types. Using a

likehood statistical test, we confirmed
a significant alteration (P < 0.05) when
compared to the expected gamete
proportion.
DISCUSSION

Artificial Insemination (A.l1.) in

cattle and the large dissemination of
carriers of chromosomal abnormalities
led to a rapid spread of the 1729
trans location through the world.

In Brazil, this abnormality was

introduced by importation of affected

males, specially from the Marchigiana
breed, by A.l. centers (5,21).

There are many reports on the fer-
tility reduction 1in carriers of the 1/29

trans location . The main effect that has
been reported 1is an increase in the non-
return rate in females, daughters of
translocated sires (2,10,11,12,17,21,25)

that have been or not karyotyped. The
studies developed about fertility in
male carriers reported normal charac-

teristics (14), except by small but
significant decrease in the number of
spermatozoa in the first ejaculate (6).

In this report, we detect a
significant reduction of the fertility
in a heterozygous translocated Marchi-
giana bull through a higher number of
A.l1.(s) for concepton in the Nelore
females inseminated with 1its semen ana
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decrease of the rate of
females at first service.
that there was no alteration
A.1.(s), obtained

consequent
pregnant
Considering
in the period between
from the groups of females inseminated
with normal or translocated sires, two
alternative hypothesis may explain these
results:

1. early elimination of zygotes, or

2. inviability of aneuploid gametes.

The cytogenetic studies that have
been performed on early embryos
recovered from females inseminated with
a translocated sire revealed aneuploid

karyotypes (15,16,24). Regarding the
absence of reports about abortion,
stillbirths or aneuploid products in
1/29 carriers, the first hypothesis
seems to be favored.

We performed a spermatic analysis
in a male translocated product and
showed a Reduction 1in the sperm concen-

tration/mm , that would normally pre-
vent the acceptance of the animal in
Al centers. It 1is interesting to com-
pare this fact with the data reported by
GUSTAVSSON, 10 in his study upon the
spermatic characteristics of 1/29

translocated bulls from A.l. centers, in
Sweden, and to those obtained from
DYRENDAHL & GUSTAVSSON, 6 which come

from translocated sires not selected for
Al centers. While GUSTAVSSON, 10 did
not refer any abnormality in the
spermatic analysis he performed, the
animals that he studied with DYRENDAHL &
GUSTAVSSON, 6 presented spermatic
alterations similar, to the ones we
describe here. Ule may consider that the
selection in the animals studied by
GUSTAVSSON, 10 was very efficient, in

the sense that the general high standard

genetic characteristics of the sires
neutralize the negative low fertility
characteristics due to the transloca-
tion.

At the meiotic level, although our
sample is small, we show that the
chromosome count frequencies in Mil are
different from the expected ones. This
fact may be due to mechanisms of meiotic
drive through a prefsrencial orientation
of the trivalent in the M1 spindle.
Although we have great difficulties to
obtain a larger sample of Mil cells,
considering the reduced number of
reports about meiotic studies in 1729
carriers and the significant different
frequencies of the gamete types that we
formed, we judge actually useful the
report.

Frequencies of 1/29 carriers lower
than 50% were found among daughters of
heterozygous bulls (10,17,27).
GUSTAVSSON, 10 correlated this fact to

elimination tnrough selection due to
sterility of the translocated females
but his data here obtained from
retrospective analysis of A.l. center

reports. Yet, KOVAC5 & CSUKLY, 17 report
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50% of 1/29 female carriers 1in a survey W. Estudo prospectivo dos efeitos da
of 302 daughters of heterozygous sire. translocacdo Robertsoniana 1/29 sobre
Our sample 1is very limited, but we want a fertilidade de machos Marchigiana.
to emphasize the significant difference Rev. Fac. Med. Vet. Zootec. Univ. 5.
found, when compared to the expected Paulo, 26C 1): 111-120,1989.
ratios. In our small sample of Mil
cells, we could not detect X, t 1/29
gametes, which may indicate some kind of RESUMO: 0 presente estudo refere-se aos
selection reducting the 59,XX,t 1/29 efeitos da translocacdo 1/29 sobre a
karyotype among F1. fertilidade de bovinos machos Marchigia-
our results, about spermatic and na, de forma prospectiva. Comparamos
meiotic analysis in 1/29 male carriers, fémeas Nelore normais, inseminadas arti-
are supporting evidences for the ficialmente com sémen de touro Marchi -
etiologic action of not viable aneuploid giana heterozigoto (grupo experimental)
gametes reducing the fertility in 1729 com aqueles resultantes de inseminacéo
sires. However, these data are not com sémen de touro normal (grupo con-
enough to explain the great reduction of trole). Os resultados revelaram: lo n°
fertility we detected. Apparently médio significantemente aumentado de
anueploid embryos and not viable gametes Inseminacées Artificiais/concepgdo , no
may be concomitant, reducing the grupo experimental; 2. reducdo signifi-
fertility in 1/29 animals. cante de fémeas prenhes ao o servigo,
The reduction of fertility shows no grupo experimental; 3. comparando-se
the deleterious effect of the 1/29 0s grupos experimental e controle, néo
trans location . This effect leads to se verificou diferengca nas taxas de
consistent increase in the costs of the aborto ou no perfiodo entre inseminacg3es;
insemination process, such as amount of 4. a distribuicdo de translocados 1/29
semen to be used and the time consumed ndo diferiu da proporgédo 1:1, dentro da
to obtain the product. F1 obtida do grupo experimental. A

reducdo de fertilidade pode ser devida a
perda zigatica e/ou producao de gametas

aneupl6ides. Desenvolvemos estudos
ACKNOWLEDGEMENTS: The authors would like meioticos e espermaticos em 2 touros
to regret O.P. Ferraz and L.A.T. Dias heterozigotos 1/29, resultantes do cru-
for technical colaboration and M.E. zamento Nelore x Marchigiana. Pudemos
Barbosa Silva for editorial help. verificar alterac3es nas caracteristicas

espermaticas do heterozigoto, principal-
mente reducdo da concentracdo de esper-
matoz6éides/mm3 . _A analise meidtica de
um macho F1 translocado mostrou nédo
haver associacéo entre autossomos e a
vesicula sexual.

SANTOS, R.C.S.; OHTSUBO, I.; MOURA,
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TABLE 1 - Mean number of A.l1. for conception 1in the control group (females inseminateo

with normal semen) and 1in the experimental group (females inseminated witni

heterozygous translocated sire semen)

MEAN NUMBER OF CONCEPTION AT PERIOD BETWEEN
No . FEMALES A.1./CONCEPTION FIRST A_1.(%) A.1 (DAYS) ABORTIONS

Con trol group ... 1135 1.29 + 0.39 81 20.2 * 1.1 0.85
Experimental group 30 2.36 i1 1.S3 24 20.5 * 1.5

Rev. Fac. Med. Vet. Zootec. Univ. S. Paulo, 26(1):111-120, 1989.
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TABLE 2 - F1 Marchigiana X Nelore
products from Al with a
heterozygous 1/29 translo-
cated Marchigiana sire

(experimental group).

KARYOTYPE NUMBER OF %
PRODUCTS
60 , XY 14 26
59, XY, t 1729 13 26
TOTAL 27 54
60, XX 16 32
59, XX, t 1/29 7 14
TOTAL 23 46
TOTAL NORMAL 30 60
TOTAL 59, t 1/29 20 40
TOTAL 50 100
TABLE 3 - Spermatic evaluatian of a 1/29 translocated Marchigiana X Nelore sire.
NUMBER OF MOTILITY CONCENTRATION MAJOR DEFECTS MINOR DEFECTS TOTAL GF
COLLECTION VOLUME %) MM X 1000 ™) ) DEFECTS
(€D)
1 12.0 50 120 21 .0 11.5 32.5
2 12.0 30 80 21 .5 11.5 33 .0
3 10.0 10 160 15.0 10.5 25.5
4 5.0 50 320 18.0 10.0 28.0
5 a.o 60 200 18.0 10.0 18.0
6 13.0 30 160 22.0 11.5 33.5
7 10.0 60 72 12.5 12.0 24 .5
a a.o 40 72 18.5 10.5 29.0
9 5.0 60 560 9.0 13.5 27 .5
10 6.0 50 320 12.0 11.0 28.0
X a.9 ¢ 2.a 45 ¢ 16.3 250 t 45.9 16.75 t 4.2 11.20 * 1.0 29 .95 t 2.88
CONTROL 5 - 4 50 300-2000 20 25 30

Rev. Fac. Med. Vet. Zootec. Univ. S. Paulo. 26(1):111-120, 1989.
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TABLE 4 - Karyotypes of cells analysed
in Mil from F1 mate hetero-

zygous 1/29 translocated
product.
KARYOTYPE NUMBER OF C%)
CELLS

Normal a 38 .1
30, Y 5 23 .a
30, X 3 14 .3
Ba lancad a 38 .1
29, X + t 1/29 5 23 .a
29, Y + t 1/29 3 14 .3
TOTAL (a) 16 76 .2
Unba lanced
30, Y + t 1/29 + 1 3 14 .3
30, X + t 1/29 t 1 0 -
30, Y + t 1/29 + 29 0
30, X + t 1/29 + 29 0
29, Y + 1, - 29 0 -
29, X + 1, - 29 2 9.5
29, Y 1, + 29 0 —
29, X - 1, + 29 0 -
TOTAL 5 23 .a
TOTAL Ca + b) o 21 100

Rev. Fac. Med. Vet. Zootec. Univ. S. Paulo. 26(1):111-120, 1989.



FIGURE 1 Different phases in meiosis of 1/29 translocated heterozygous male carriers: a —spermatogonium
metaphase; b —Ileptotene; c¢ —zigotene; d —pachytene; e —diplotene; f —diakinesis; g —me-
taphase I; h —metaphase Il; 1/29 translocated chromosome; XY pair.



FIGURE 2 — Different configurations assumed by the 1/29 trivalent in diakinesis.
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