
PROSPECTIVE STUDY OF THE 
EFFECTS OF THE 1/29 ROBERTSONIAN 

TR AN SLO C ATIO N  UPON THE 
F E R T IL IT Y  OF M A R C H IG IA N A  MALES

R I T A  DE C A 5 5 I A  S T O C C O  D0 5 5 R N T 0 S  
P e s q u i s a d o r  C i e n t i f i c o  III 

I n s t i t u t o  B u t a n t a n

F a c u l d a d e  de

I Q 5 H I H I R 0  Q H T S U B O  
P r o f e s s o r  A s s i s t e n t e  

M e d i c i n a  V e t e r i n á r i a  e 
Z o o t e c n i a  da US P

J A N E T E  W A L T E R  M O U R A  
P e s q u i s a d o r  C i e n t i f i c o  I 

I n s t i t u t o  B u t a n t a n

N E L S O N  H E N R I Q U E  C A R V A L H O  DE C A S T R O  
M é d i c o  e s t a g i á r i o  

I n s t i t u t o  B u t a n t a n

tive study. We h a v e  c o m p a r e d  n o r m a l  
N e l o r e  f e m a l e s  a r t i f i c i a l l y  i n s e m i n a t e d  
by an h e t e r o z y g o t e  M a r c h i g i a n a  sire 
( e x p e r i m e n t a l  g r o u p )  w i t h  t h o s e  r e s u l 
ting f r o m  a n o r m a l  m a l e  i n s e m i n a t i o n  
( c o n t r o l  g r o u p ) .  We c o u l d  o b s e r v e :  1. 
h i g h e r  m e a n  n u m b e r  of A .I . I c o n e e p t i o n  in 
the e x p e r i m e n t a l  gr o u p ;  2. s i g n i f i c a n t  
r e d u c t i o n  of p r e g n a n t  f e m a l e s  at fi rs t 
s e r v i c e ,  in the e x p e r i m e n t a l  gr ou p; 3. 
no d i f f e r e n c e  in the p e r i o d  b e t w e e n  the 
A . I . ( s )  or in o b o r t i o n  rates, in both 
g r o u p s ;  4. F1 o b t a i n e d  f r o m  e x p e r i m e n 
tal g r o u p  w e r e  a n a l y s e d  and the 1/29 
d i s t r i b u t i o n  do es nor d i f f e r  f r o m  1:1. 
The r e d u c t i o n  of f e r t i l i t y  ma y be du e to 
z y g o t i c  loss a n d / o r  p r o d u c t i o n  of 
a n e u p l o i d  g a m e t e s .  We ha v e  p e r f o r m e d  a 
m e i o t i c  and s p e r m a t i c  st ud y in two 
h e t e r o z y g o t e  1 / 2 9  t r a n s l o c a t e d  m a l e s  
r e s u l t i n g  f r o m  M a r c h i g i a n a  x N e l o r e  
c r o s s b r e e d .  We f o u n d  a l t e r a t i o n s  in the 
s p e r m a t i c  c h a r a c t e r i s t i c s  of the 
h e t e r o z y g o t e ,  m a i n l y  r e d u c t i o n  of s p e r m  
c o n c e n t r a t i o n /m m  . M e i o t i c  a n a l y s i s  of 
a t r a n s l o c a t e d  m a l e  sh ow s no a s s o c i a t i o n
b e t w e e n
v e s i c l e

any a u t o s o m e  and the
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S U M M A R Y :  The e f f e c t s  of the 1/29 
t r a n s I o c a t i o n  on f e r t i l i t y  of M a r c h i g i a 
na m a l e s  w e r e  i n v e s t i g a t e d  on a p r o s p e c -

Th e 1/ 2 9  
we ll k n o w n  . 
d e s c r i b e d  by

t r a n s I o c a t i o n  in c a t t l e  is 
Th e trans I o c a t i o n  was 

G U S T R V S 5 0 N  8, R O C K B O R N  , 14 
and s i n c e  then, it was i n t e n s i v e l y  
s t u d i e d ,  but m a i n l y  by r e t r o s p e c t i v e  
a n a l y s i s  p e r f o r m e d  in A r t i f i c i a l  I n s e m i 
n a t i o n  (A . I . )  c e n t e r s .  P r o s p e c t i v e  
s t u d i e s  i n v o l v i n g  t r a n s l o c a t e d  a n i m a l s  
are not k n o w n  in the c r o s s b r e e d  N e l o r e  x 
M a r c h i g i a n a .

The m a i n  e f f e c t  of this c h r o m o s o m a l  
a b e r r a t i o n s  o c c u r s  at the r e p r o d u c t i v e  
level, r e d u c i n g  the f e r t i l i t y  of 
t r a n s l o c a t e d  m a l e s  (4 , 6 , 9 )  and of 
d a u g h t e r s  of t r a n s l o c a t e d  sires that 
w e r e  d e t e c t e d  c a r r i e r s  ( 2 , 1 2 , 1 7 , 2 2 , 2 5 )  
or that has not b e e n  k a r y o t i p i c a  I I y 
a n a l y s e d .  D Y R E N D A H L  8. G U S T A V S S O N ,  6 
d e v e l o p e d  a s t u d y  u s i n g  S R B  bu ll s 
u n s e l e c t e d  for f e r t i l i t y ,  c o m p a r i n g  45 
c h r o m o s o m i c a l l y  n o r m a l  b u l l s  to 20 
t r a n s l o c a t e d  ones. Th e a u t h o r s  r e p o r t e o  
that s e x u a l  f u n c t i o n s  such as li b i d o  and 
s e r v i n g  a b i l i t y  w e r e  f o u n d  to be q u i t e



112 SANTOS, R.C.S. et alii
Prospective study of the effects of the 1/29 Robertsonian translocation

n o r m a l  in 1/ 2 9  c a r r i e r  b u l l s ,  and they 
also d e t e c t e d  sm al l r e d u c t i o n  in the 
c o n c e n t r a t i o n  of s e m e n  and in total 
n u m b e r  of s p e r m a t o z o a  w i t h  n o r m a l  w a v e  
m o t i o n  and m o b i l i t y .  F R R N C K  et alii, 9 
a n a l y s e d  the f e r t i l i t y  in fi v e  1/29 
c a r r i e r  b u l l s  f r o m  the C h a r o l e s  b r e e d  
s h o w i n g  d e c r e a s e  of a n n u a l  c o l l e c t e d  
semen, s p e r m a t i c  m o t i l i t y  and n o n - r e t u r n  
rate of the f ema I e s .

M e i o t i c  s t u d i e s  in h e t e r o z y g o u s  
sires r e v e a l e d  few a n e u p l o i d  c e l l s  in 
Mil, as c o m p a r e d  to n o r m a l  k a r y o t y p e s  
( 1 0 , 1 9 , 2 1 ) .

K I N G  et alii, 1 5 , 1 6  r e p o r t e d  
a n e u p l o i d  k a r y o t y p e s  (61 c h r o m o s o m e s  
p r o b a b l y  t r i s o m i c  for c h r o m o s o m e  1) in 
e m b r y o s  r e c o v e r e d  f r o m  s u p e r o v u  I ated 
f e m a l e s  i n s e m i n a t e d  w i t h  h e t e r o z y g o t e  
semen, b e t w e e n  1 and 7 days. P Q P E 5 C U ,  23 
in a s t u d y  of 13 da y s  e m b r y o s  r e p o r t e d  
two e m b r y o s  w i t h  59 c h r o m o s o m e s  and 
p r o b a b l y  l a c k i n g  one c h r o m o s o m e  1.

The p r e s e n t  r e p o r t  c o n c e r n s  a 
p r o s p e c t i v e  s t u d y  u p o n  the e f f e c t s  of 
the 1/ 2 9  t r an s l o c a t i o n  on f e r t i l i t y  of 
t r a n s l o c a t e d  M a r c h i g i a n a .  CRRRRRfi et 
alii, 5 d e t e c t e d  1 / 2 9  c a r r i e r s  a m o n g  the 
M a r c h i g i a n a  s i r e s  that h a v e  be e n  
i m p o r t e d  f r o m  It al y by R.I. c e n t e r s  in 
B r a z i l ,  to c r o s s  w i t h  N e l o r e  f e m a l e s .  In 
this r e p o r t  we i n v e s t i g a t e  the f e r t i l i t y  
of a M a r c h i g i a n a  si re t h r o u g h o u t  R.I. of 
n o r m a l  N e l o r e  f e m a l e s ,  and the 
c h a r a c t e r i s t i c s  of the s p e r m a t i c  a s p e c t s  
of the t r a n s l o c a t e d  F1.

M R T E R I R L  R N O  M E T H Q D 5

rate of p r e g n a n t  f e m a l e s  at f i r s t  s e r 
v i c e  by c o m p a r i s o n  of two p r o p o r t i o n s ;  
p e r i o d s  b e t w e e n  fl.I.(s) by t / s t u d e n t  
test; d i s t r i b u t i o n  of the t r a n s l o c a t i o n  
a m o n g  F1 M a r c h i g i a n a  x N e l o r e  p r o d u c t s  
by X test.

Th e c y t o g e n e t i c  a n a l y s i s  was 
p e r f o r m e d  in p r e p a r a t i o n s  o b t a i n e d  from 
s h o r t - t e r m  p e r i p h e r a l  l y m p h o c y t e
c u l t u r e s  (7), u s i n g  G (26) and C (23) 
b a n d i n g  t e c h n i q u e s .

T h e  s p e r m a t i c  e v a l u a t i o n  was 
p e r f o r m e d  on a t r a n s l o c a t e d  m a l e  
product, b e t w e e n  14 and 2 5  m o n t h s  of 
age, in 10 m o n t h l y  c o l l e c t i o n s .  We 
r e c o r d e d  the v o l u m e  of semen, s p e r m  
c o n c e n t r a t i o n  and m o r p h o l o g y ,  a c c o r d i n g  
to the m e t h o d s  d e s c r i b e d  in B L O M , 3; 
L R G E R L Q F , 18 and MflNN, 20. As c o n t r o l  we 
u s e d  the v a l u e s  c o n s i d e r e d  n o r m a l  for 
this c r o s s b r e e d  by the A.I. c e n t e r s  
w h i c h  a l l o w e d  the use of the sires as 
s e m e n  d o n o r s ,  in c o m p a r a b l e  ages. The 
c o l l e c t i o n s  w e r e  d o n e  u n d e r  s i m i l a r  
c o n d i t i o n s  and f r o m  d o n o r s  of the same 
age of the B. t a u r u s / B .  i n d i c u s  FI and 
we h a v e  c o m p a r e d  the d a t a  by a n a l y s i s  of 
v a r i a n c e s .  M e i o s i s  was s t u d i e d  in a 18 
m o n t h  m a le , u n d e r  c o n d i t i o n s  s i m i l a r  to 
t h o s e  that the a n i m a l  u s e d  for s p e r m a t i c  
a n a l y s i s  wa s s u b j e c t  to. A f t e r  c a s t r a 
t i o n  u n d e r  local a n e s t h e s i a ,  the 
c y t o l o g i c  p r e p a r a t i o n s  w e r e  o b t a i n e d  
a c c o r d i n g  to the m e t h o d s  d e s c r i b e d  by 
E V A N S  et alii, 8. Th e f r e q u e n c i e s  of 
the g a m e t e  t y pe s d e t e c t e d  in Mil were 
s t a t i s t i c a l l y  c o m p a r e d  by m e a n s  of test 
of P e a r s o n  and a l i k e h o o d  s t a t i s t i c a l  
test.

We i n s e m i n a t e d  50 n o r m a l  f e m a l e s  
(Bos ta u r u s  i n d i c u s )  a f t e r  i n d u c t i o n  of 
e s t r u s  c y c l e  s y n c h r o n i z a t i o n ,  w i t h  
p r o s t a g l a n d i n  F2 a l f a  (PGFt) . The 
f e m a l e s  w a r e  i n s e m i n a t e d  w i t h  s e m e n  f r o m  
a M a r c h i g i a n a  h e t e r o z y g o t e  (Bos t a u r u s  
t a u r u s ) ,  0 - 8 hr a f t e r  o n s e t  of e s t r u s .  
Th e same m e t h o d ,  d e s c r i b e d  by B A R N A B E  et 
alii, 1 was p e r f o r m e d  on the c o n t r o l  
gr ou p. The c o n t r o l  g r o u p  was c o m p o s e d  of 
1135 n o r m a l  N e l o r e  f e m a l e s ,  that w e r e  
i n s e m i n a t e d  in s i m i l a r  c o n d i t i o n s  w i t h  
s e me n f r o m  a n o r m a l  M a r c h i g i a n a  sire.

All the f e m a l e s  ( e x p e r i m e n t a l  and 
c o n t r o l  g r o u p s )  w e r e  s y n c h r o n i z a t e d  at 
once, and a s e c o n d  PGF2 a p l i c a t i o n  was 
p e r f o r m e d  11 days later, to t h os e that 
did not p r e s e n t  e s t r u s  s i g n s  (1).

B o t h  g r o u p s  w e r e  c o n s t i t u t e d  by 
f e m a l e s  that ha d o n e  c a l v i n g .  T h e
age d i s t r i b u t i o n s  w e r e  s i m i l a r ,  r e s p e c 
t i v e l y  3 + 0 , 2 3  y e a r s  for the c o n t r o l  
a n i m a l s  and 3 + 0 , 3 5  y e a r s  for the 
e x p e r i m e n t a l  f e m a l e s .

Th e da t a  o b t a i n e d  was c o m p a r e d  
s t a t i s t i c a l l y :  - m e a n  n u m b e r  of A.I. for 
c o n c e p t i o n  by use of t / s t u d e n t  test;

R E S U L T S

Tab. 1 p r e s e n t s  the c o m p a r i s o n  
b e t w e e n  the m e a n  n u m b e r  of A . I . ( s )  for 
c o n c e p t i o n  in the e x p e r i m e n t a l  g r o u p  and 
in the c o n t r o l  one, al s o  w i t h  the rates 
of p r e g n a n t  f e m a l e s  at f i r s t  s e r v i c e  and 
m e a n  p e r i o d s  b e t w e e n  A . I . ( s )  The mean 
n u m b e r  of R . I . ( s )  for c o n c e p t i o n  in the 
e x p e r i m e n t a l  g r o u p  (2 .8 6) was h i g h e r  
than that f o u n d  in c o n t r o l  g r o u p  (1.29) 
(P <  0.01). C o m p a r i n g  the rates of 
c o n c e p t i o n ,  2 4 1  in the e x p e r i m e n t a l  
g r o u p  and 8 1 %  in the c o n t r o l  group, the 
e x p e r i m e n t a l  g r o u p  s h o w e d  r e d u c t i o n  of 
p r e g n a n t  f e m a l e s  u t f i r s t  s e r v i c e  fP <
0 . 0 1 ) .  We f o u n d  no d i f f e r e n c e s  in the 
p e r i o d  b e t w e e n  A . I . ( s )  b e t w e e n  the 
e x p e r i m e n t a l  and the c o n t r o l  groups,
1.e., 2 0 . 6  + 1.5 da y s  and 2 0 . 2  + 1.1, 
r e s p e c t i v e l y  ( P <  0. 01 ).

Tab. 2 s h o w s  the d i s t r i b u t i o n  of 
the 1/ 2 9  t rans l o c a t i o n  a m o n g  the 50 
p r o d u c t s  o b t a i n e d  f r o m  the e x p e r i m e n t a l  
g r o u p .  T h e r e  was not s i g n i f i c a n t  
d i f f e r e n c e  in sex ra ti o (23 f e m a l e s :  27
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m a l e s )  CP <  0 . 0 5 )  and in the ratio 
t r a n s l o c a t e d  to n o r m a l  a n i m a l s  (20 
t r a n s l o c a t e d :  30 n o r m a l ,  P <  0 . 0 5 ) .  We 
f o u n d  a s i g n i f i c a n t  d i f f e r e n c e  CP <
0 . 05 ) in the p r o p o r t i o n  t r a n s l o c a t e d  
f e m a l e s :  n o r m a l  f e m a l e s  C 7 :1 6) .

Tab. 3 p r e s e n t s  the d a t a  f r o m  s p e r 
m a t i c  e v a l u a t i o n  of a 1 / 2 3  t r a n s l o c a t e d  
M a r c h i g i a n a  x N e l o r e  sire. C o m p a r i n g  
these r e s u l t s  w i t h  the n o r m a l  c o n t r o l  
we f o u n d  a s i g n i f i c a n t  r e d u c t i o n  of 
s p e r m  c o n c e n t r a t i o n /m m  CP <  0. 0 5 ) .

The m e i o t i c  s t u d y  a l l o w e d  us to 
a n a l y s e  the d i f f e r e n t  m e i o t i c  p h a s e s  
CFig. 1). No a s s o c i a t i o n  was d e t e c t e d  
b e t w e e n  any a u t o s o m e  and the sex v e s i c l e  
CFig. 1c and 1d). The a n a l y s i s  of 36 
c e l l s  in the d i p l o t e n e  r e v e a l e d  the 
p r e s e n c e  of a c h i a s m a  in the c e n t r o m e r i c  
r e g i o n  of the t r i v a l e n t .

D i f f e r e n t  c o n f i g u r a t i o n s  m a y  be 
a s s u m e d  by the 1/ 2 3  t r i v a l e n t  in 
d i a k i n e s i s  CFig. 2).

Tab. 4 p r e s e n t s  the c h r o m o s o m e  
c o u n t s  of 21 c e l l s  a n a l y s e d  in Mil. 
T h r o u g h  a s t a t i s t i c a l  X' test of P e a r s o n  
CP <  0.05) we c o u l d  v e r i f y  that the 
f r e q u e n c i e s  of tne g a m e t e  t y pe s d e t e c t e d  
are e q u i v a l e n t .  C o n s i d e r i n g  the types 
that c o u l d  Oe f o r m e a  by m e i o t i c  
s e g r e g a t i o n  of the 1 / 2 9  t r i v a l e n t ,  we 
v e r i f i e d  a b s e n c e  of so m e  ty pe s. U s i n g  a 
l i k e h o o d  s t a t i s t i c a l  test, we c o n f i r m e d  
a s i g n i f i c a n t  a l t e r a t i o n  (P <  0 . 05 ) w h e n  
c o m p a r e d  to the e x p e c t e d  g a m e t e  
p r o p o r t i o n .
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A r t i f i c i a l  I n s e m i n a t i o n  (A .I .) in 
c a t t l e  and the l a rg e d i s s e m i n a t i o n  of 
c a r r i e r s  of c h r o m o s o m a l  a b n o r m a l i t i e s  
led to a rapid s p r e a d  of the 1/29 
trans I o c a t i o n  t h r o u g h  the w o r l d .

In B r a z i l ,  this a b n o r m a l i t y  was 
i n t r o d u c e d  by i m p o r t a t i o n  of a f f e c t e d  
ma l e s ,  s p e c i a l l y  f r o m  the M a r c h i g i a n a  
br e e d ,  by A.I. c e n t e r s  ( 5 ,2 1) .

T h e r e  are m a n y  r e p o r t s  on the f e r 
t i l i t y  r e d u c t i o n  in c a r r i e r s  of the 1/ 29 
trans l o c a t i o n  . The m a i n  e f f e c t  that has 
b e e n  r e p o r t e d  is an i n c r e a s e  in the n o n 
r e t u r n  rate in f e m a l e s ,  d a u g h t e r s  of 
t r a n s l o c a t e d  si re s ( 2 , 1 0 , 1 1 , 1 2 , 1 7 , 2 1 , 2 5 )  
that ha v e  be e n  or not k a r y o t y p e d .  The 
s t u d i e s  d e v e l o p e d  a b o u t  f e r t i l i t y  in 
m a l e  c a r r i e r s  r e p o r t e d  n o r m a l  c h a r a c 
t e r i s t i c s  (14), e x c e p t  by small but 
s i g n i f i c a n t  d e c r e a s e  in the n u m b e r  of 
s p e r m a t o z o a  in the f i r s t  e j a c u l a t e  (6).

In this re port, we d e t e c t  a 
s i g n i f i c a n t  r e d u c t i o n  of the f e r t i l i t y  
in a h e t e r o z y g o u s  t r a n s l o c a t e d  M a r c h i 
g i a n a  bull t h r o u g h  a h i g h e r  n u m b e r  of 
A . I . ( s )  for c o n c e p t o n  in the N e l o r e  
f e m a l e s  i n s e m i n a t e d  w i t h  its s e m e n  ana
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c o n s e q u e n t  d e c r e a s e  of the rate of 
p r e g n a n t  f e m a l e s  at f i r s t  se rv i c e .  
C o n s i d e r i n g  that t h er e wa s no a l t e r a t i o n  
in the p e r i o d  b e t w e e n  A . I . ( s ) ,  o b t a i n e d  
f r o m  the g r o u p s  of f e m a l e s  i n s e m i n a t e d  
w i t h  n o r m a l  or t r a n s l o c a t e d  sires, two 
a l t e r n a t i v e  h y p o t h e s i s  m a y  e x p l a i n  these 
r e s u l t s :
1. e a r l y  e l i m i n a t i o n  of z y g o t e s ,  or
2. i n v i a b i l i t y  of a n e u p l o i d  g a m e t e s .

Th e c y t o g e n e t i c  s t u d i e s  that ha v e  
b e e n  p e r f o r m e d  on e a r l y  e m b r y o s  
r e c o v e r e d  f r o m  f e m a l e s  i n s e m i n a t e d  wi t h  
a t r a n s l o c a t e d  sire r e v e a l e d  a n e u p l o i d  
k a r y o t y p e s  ( 1 5 , 1 6 , 2 4 ) .  R e g a r d i n g  the 
a b s e n c e  of r e p o r t s  a b o u t  a b o r t i o n ,  
s t i l l b i r t h s  or a n e u p l o i d  p r o d u c t s  in 
1 / 2 9  c a r r i e r s ,  the f i r s t  h y p o t h e s i s  
s e e m s  to be f a v o r e d .

We p e r f o r m e d  a s p e r m a t i c  a n a l y s i s  
in a m a l e  t r a n s l o c a t e d  p r o d u c t  and 
s h o w e d  a R e d u c t i o n  in the s p e r m  c o n c e n 
t r a t i o n / m m  , that w o u l d  n o r m a l l y  p r e 
v e n t  the a c c e p t a n c e  of the a n i m a l  in 
A.I. c e n t e r s .  It is i n t e r e s t i n g  to c o m 
p a r e  this fact w i t h  the da t a  r e p o r t e d  by 
G U S T A V S S O N ,  10 in his s t u d y  up o n  the 
s p e r m a t i c  c h a r a c t e r i s t i c s  of 1/29 
t r a n s l o c a t e d  b u l l s  f r o m  A.I. c e n t e r s ,  in 
S w e d e n ,  and to t h o s e  o b t a i n e d  fr o m  
D Y R E N D A H L  & G U S T A V S S O N ,  6 w h i c h  come 
f r o m  t r a n s l o c a t e d  s i r e s  not s e l e c t e d  for 
A. I. c e n t e r s .  W h i l e  G U S T A V S S O N ,  10 did 
not r e fe r any a b n o r m a l i t y  in the 
s p e r m a t i c  a n a l y s i s  he p e r f o r m e d ,  the 
a n i m a l s  that he s t u d i e d  w i t h  D Y R E N D A H L  & 
G U S T A V S S O N ,  6 p r e s e n t e d  s p e r m a t i c  
a l t e r a t i o n s  s i m i l a r ,  to the on es we 
d e s c r i b e  he re . Ule m a y  c o n s i d e r  that the 
s e l e c t i o n  in the a n i m a l s  s t u d i e d  by 
G U S T A V S S O N ,  10 wa s v e r y  e f f i c i e n t ,  in 
the s e n s e  that the g e n e r a l  h i g h  s t a n d a r d  
g e n e t i c  c h a r a c t e r i s t i c s  of the sires 
n e u t r a l i z e  the n e g a t i v e  low f e r t i l i t y  
c h a r a c t e r i s t i c s  due to the t r a n s l o c a 
tion.

At the m e i o t i c  level, a l t h o u g h  our 
s a m p l e  is sm al l, we sh o w  that the 
c h r o m o s o m e  c o u n t  f r e q u e n c i e s  in Mil are 
d i f f e r e n t  f r o m  the e x p e c t e d  ones. This 
fa c t  m a y  be du e to m e c h a n i s m s  of m e i o t i c  
d r i v e  t h r o u g h  a pr e f  s r e n c i a l  o r i e n t a t i o n  
of the t r i v a l e n t  in the MI sp in dl e. 
A l t h o u g h  we h a v e  g r e a t  d i f f i c u l t i e s  to 
o b t a i n  a la r g e r  s a m p l e  of Mil cells, 
c o n s i d e r i n g  the r e d u c e d  n u m b e r  of 
r e p o r t s  a b o u t  m e i o t i c  s t u d i e s  in 1/29 
c a r r i e r s  and the s i g n i f i c a n t  d i f f e r e n t  
f r e q u e n c i e s  of the g a m e t e  types that we 
f o r m e d ,  we j u dg e a c t u a l l y  u s e f u l  the 
r e p o r t .

F r e q u e n c i e s  of 1/ 2 9  c a r r i e r s  lower 
than 5 0 %  w e r e  f o u n d  a m o n g  d a u g h t e r s  of 
h e t e r o z y g o u s  b u l l s  ( 1 0 , 1 7 , 2 7 ) .
G U S T A V S S O N ,  10 c o r r e l a t e d  this fact to 
e l i m i n a t i o n  t n r o u g h  s e l e c t i o n  due to 
s t e r i l i t y  of the t r a n s l o c a t e d  f e m a l e s  
but his da t a  h e r e  o b t a i n e d  from 
r e t r o s p e c t i v e  a n a l y s i s  of A.I. c e n t e r  
r e p o r t s .  Yet, K 0 V A C 5  & C S U K L Y , 17 re po rt
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5 0 %  of 1/29 f e m a l e  c a r r i e r s  in a s u r v e y  
of 3 0 2  d a u g h t e r s  of h e t e r o z y g o u s  sire. 
Our s a m p l e  is very l i m i t e d ,  but we want 
to e m p h a s i z e  the s i g n i f i c a n t  d i f f e r e n c e  
found, w h e n  c o m p a r e d  to the e x p e c t e d  
rati os . In our s m al l s a m p l e  of Mil 
ce ll s, we c o u l d  not d e t e c t  X, t 1/29 
g a m e t e s ,  w h i c h  may i n d i c a t e  so m e  ki n d  of 
s e l e c t i o n  r e d u c t i n g  the 5 9 , X X , t  1/29 
k a r y o t y p e  a m o n g  F1.

Ou r re su l t s ,  a b o u t  s p e r m a t i c  and 
m e i o t i c  a n a l y s i s  in 1 / 2 9  m a l e  c a r r i e r s ,  
are s u p p o r t i n g  e v i d e n c e s  for the 
e t i o l o g i c  a c t i o n  of not v i a b l e  a n e u p l o i d  
g a m e t e s  r e d u c i n g  the f e r t i l i t y  in 1/29 
sires. H o w e v e r ,  t h e s e  d a t a  are not 
e n o u g h  to e x p l a i n  the g r e a t  r e d u c t i o n  of 
f e r t i l i t y  we d e t e c t e d .  A p p a r e n t l y  
a n u e p l o i d  e m b r y o s  and not v i a b l e  g a m e t e s  
ma y be c o n c o m i t a n t ,  r e d u c i n g  the 
f e r t i l i t y  in 1/ 2 9  a n i m a l s .

Th e r e d u c t i o n  of f e r t i l i t y  shows 
the d e l e t e r i o u s  e f f e c t  of the 1/ 29 
tr an s I o c a t i o n  . T h i s  e f f e c t  leads to 
c o n s i s t e n t  i n c r e a s e  in the c o s t s  of the 
i n s e m i n a t i o n  p r o c e s s ,  su c h  as a m o u n t  of 
se m e n  to be us e d  and the time c o n s u m e d  
to o b t a i n  the p r o d u c t .

A C K N O W L E D G E M E N T S :  Th e a u t h o r s  w o u l d  like
to r e g r e t  O.P. F e r r a z  and L . A . T .  Di a s
for t e c h n i c a l  c o l a b o r a t i o n  and M.E. 
B a r b o s a  S i l v a  for e d i t o r i a l  help.

S A N T O S ,  R . C . S . ;  O H T S U B O , I.; MO U R A ,  
J.W.; C A S T R O ,  N . H . C.; B A R N A B E ,  V.H.; 
V I 5 I N T I N ,  J.A.j P E R E S ,  C . A .; B E C A K ,

W. E s t u d o  p r o s p e c t i v o  dos e f e i t o s  da 
t r a n s l o c a ç ã o  R o b e r t s o n i a n a  1/29 sobre 
a f e r t i l i d a d e  de m a c h o s  M a r c h i g i a n a .  
Rev. Fac. Med. Vet. Z o o t e c .  U n iv . 5. 
P a u l o ,  26C 1 ): 111-120,1989.

R E S U M O :  0 p r e s e n t e  e s t u d o  r e f e r e - s e  aos 
e f e i t o s  da t r a n s l o c a ç ã o  1/ 2 9  s o b r e  a 
f e r t i l i d a d e  de b o v i n o s  m a c h o s  M a r c h i g i a 
na, de f o r m a  p r o s p e c t i v a .  C o m p a r a m o s  
f ê m e a s  N e l o r e  n o r m a i s ,  i n s e m i n a d a s  a r t i 
f i c i a l m e n t e  c o m  s ê m e n  de t o ur o M a r c h i 
g i a n a  h e t e r o z i g o t o  ( g r u p o  e x p e r i m e n t a l )  
c o m  a q u e l e s  r e s u l t a n t e s  de i n s e m i n a ç ã o  
c o m  s ê m e n  de t o u r o  n o r m a l  ( g r u p o  c o n 
tr o l e ) .  Os r e s u l t a d o s  r e v e l a r a m :  Io n° 
m è d i o  s i g n i f i c a n t e m e n t e  a u m e n t a d o  de 
I n s e m i n a ç õ e s  A r t i f i c i a i s /c o n c e p ç ã o  , no 
g r u p o  e x p e r i m e n t a l ;  2. r e d u ç ã o  s i g n i f i -  
c a n t e  de f ê m e a s  p r e n h e s  ao Io se rv iç o, 
no g r u p o  e x p e r i m e n t a l ;  3. c o m p a r a n d o - s e  
os g r u p o s  e x p e r i m e n t a l  e c o n t r o l e ,  não 
se v e r i f i c o u  d i f e r e n ç a  nas taxas de 
a b o r t o  ou no p e r í o d o  e n t r e  i n s e m i n a ç 3 e s ;
4. a d i s t r i b u i ç ã o  de t r a n s l o c a d o s  1/29 
nã o d i f e r i u  da p r o p o r ç ã o  1:1, d e n t r o  da 
F1 o b t i d a  do g r u p o  e x p e r i m e n t a l .  A 
r e d u ç ã o  de f e r t i l i d a d e  pode ser d e v i d a  a 
p e r d a  z i g à t i c a  e / o u  p r o d u ç ã o  de g a m e t a s  
a n e u p l 6 i d e s . D e s e n v o l v e m o s  e s t u d o s  
m e i ò t i c o s  e e s p e r m à t i c o s  em 2 touros 
h e t e r o z i g o t o s  1/29, r e s u l t a n t e s  do c r u 
z a m e n t o  N e l o r e  x M a r c h i g i a n a .  P u d e m o s  
v e r i f i c a r  a l t e r a ç 3 e s  nas c a r a c t e r í s t i c a s  
e s p e r m à t i c a s  do h e t e r o z i g o t o ,  p r i n c i p a l 
m e n t e  r e d u ç ã o  da c o n c e n t r a ç ã o  de e s p e r 
m a t o z ó i d e  s /m m 3 . . A  a n á l i s e  m e i ó t i c a  de 
u m  m a c h o  F1 t r a n s l o c a d o  m o s t r o u  não 
h a v e r  a s s o c i a ç ã o  e n t r e  a u t o s s o m o s  e a 
v e s i c u l a  se x u a l .

U N I T E R M O S :  R e p r o d u ç ã o ,  b o v i n o s ;  F e r t i l i 
dade; I n s e m i n a ç ã o  a r t i f i c i a l ;  
C r o m o s s o m o s ,  t r a n s l o c a ç ã o

T A B L E  1 - M e a n  n u m b e r  of A.I. for c o n c e p t i o n  in the c o n t r o l  g r o u p  ( f e m a l e s  inseminateo 
w i t h  n o r m a l  s e m e n )  and in the e x p e r i m e n t a l  g r o u p  ( f e m a l e s  i n s e m i n a t e d  witni 
h e t e r o z y g o u s  t r a n s l o c a t e d  sire se me n)

M E A N  N U M B E R  OF C O N C E P T I O N  AT P E R I O D  B E T W E E N

No . F E M A L E S A . I . / C O N C E P T I O N F I R S T  A . I .(%) A.I (DAYS) A B O R T I O N S

Con trol g r o u p  ... 1 1 3 5 1.29 + 0 . 3 9 81 2 0 . 2  * 1.1 0.85

E x p e r i m e n t a l  group 30 2 . 3 6  i 1.S3 24 2 0 . 5  * 1.5
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T A B L E  2 - F1 M a r c h i g i a n a  X N e l o r e  
p r o d u c t s  f r o m  A.I. w i t h  a 
h e t e r o z y g o u s  1/ 2 9  t r a n s l o 
c a t e d  M a r c h i g i a n a  sire 
( e x p e r i m e n t a l  g r o u p ) .

K A R Y O T Y P E N U M B E R  OF 
P R O D U C T S

%

60 , XY 14 26

59, XY, t 1/29 13 26

T O T A L 27 54

60, XX 16 32
59, XX, t 1/29 7 14
T O T A L 23 46

T O T A L  N O R M A L 30 60

T O T A L  59, t 1/29 20 40

T O T A L 50 100

T A B L E  3 - S p e r m a t i c  e v a l u a t i a n  of a 1/ 2 9  t r a n s l o c a t e d  M a r c h i g i a n a  X N e l o r e  sire.

N U M B E R  OF 
C O L L E C T I O N V O L U M E

M O T I L I T Y
(%)

C O N C E N T R A T I O N  
MM X 1000

M A J O R  D E F E C T 5  
(*)

M I N O R  D E F E C T S  
(1 )

T O T A L  GF 
D E F E C T S  

(%)

1 12.0 50 120 21 .0 11.5 3 2 . 5
2 12.0 30 80 21 .5 11.5 33 . 0
3 10.0 10 160 15.0 10.5 2 5 . 5
4 5 . 0 50 320 18.0 10.0 2 8 . 0
5 a . 0 60 20 0 18.0 10.0 18.0
6 13.0 30 160 22 . 0 11.5 3 3 . 5
7 10.0 60 72 12 . 5 12.0 2 4 . 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 25 0 t 4 5 . õ 1 6 . 7 5  t 4 . 2 1 1 . 2 0  * 1.0 29 .95 t 2 . 8 8

C O N T R O L 5 - 4 50 3 0 0 - 2 0 0 0 20 25 30
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T A B L E  4 - K a r y o t y p e s  of c e l l s  a n a l y s e d  
in Mil f r o m  F1 m a t e  h e t e r o 
z y g o u s  1 / 2 9  t r a n s l o c a t e d  
p r o d u c t .

K A R Y O T Y P E N U M B E R  OF 
C E L L S

C%)

N o r m a l a 38 .1
30 , Y 5 23 .a
30 , X 3 1 4 .3

Ba I a n c a d a 38 .1
29, X + t 1/ 29 5 23 .a
29, Y + t 1/29 3 14 .3

T O T A L (a) 16 76 .2

U n b a  la n c e d
30, Y + t 1/29 + 1 3 14 .3
30 , X + t 1 / 2 9  t 1 0 -

30 , Y + t 1 / 2 9  + 29 0
30 , X + t 1/ 2 9  + 29 0
29, Y + 1 , - 29 0 -
29, X + 1 , - 29 2 9. 5
29, Y - 1 , + 29 0 _
29, X - 1 , + 29 0 -

T O T A L 5 23 .a
T O T A L C a + b ) “*■* 21 100
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FIGURE 1 Different phases in meiosis o f  1/29 translocated heterozygous male carriers: a — spermatogonium 
metaphase; b — leptotene; c — zigotene; d —pachytene; e —diplotene; f  — diakinesis; g —m e
taphase I; h — metaphase II; 1/29 translocated chromosome; XY pair.



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