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Genetics  and  production traits in  the  Spanish 
Common  rabbit  breed:  relations  between  markers 

and  different  production traits 
P. ZARAGOZA 
C. RODELLAR 
R. OSTA 
1. ZARAZAGA 
UNIDAD DE  GENETICA,  FACULTAD  DE  VETERINARIA,  MIGUEL 
SERVET, 177,5001 3 ZARAGOZA,  SPAIN 

- Two specific as and hemoglobin in this samples of  330 Spanish 
Common  females at two physiological stages (28 days of gestation  and 24 analysed by The 

of Tf with Low Fe at  the  end of gestation. The 
addition of to in  an of the of the Tf molecules even at  late gestation (28 days). 

no when at 24 The effect of the addition of 
to  feed  on was estimated using the method of (1977). When  the feed is given to females and young 

a beneficial effect is on was studied by 
using samples 107 Spanish Wild and 124 Spanish Common Only one allele was in the Spanish 
Common the Spanish Wild showed two alleles. Oxygen binding the existence of 

capacity of oxygen binding by molecules. No between 

words: hemoglobin, Spanish Wild Spanish 

- “Caractères génétiques  et  productifs  de ln race lapila comnun : relations  entre  marqueurs et différents 
caractères de  production”. Dans ce  travail on n étudié deux  protéines : ln transfervine et  l’hémoglobine. 330 échantillons  sanguins  de 
lapines  de la race été analysés par electrophorèse  en gel de  polyacrylamide. Les  femelles présentaient  deux 
états physiologiques diffe’rents : à 28 jours de  gestntion  et  vingt-quntre  heures  nprès ln mise bas. La plupnrt  des  femelles  ont présenté 
des  types  de  Tf  nvec  une  petite  q~lantité  de fer (determiné par  absorption  ntomique) ci la de la gestation. ajoutant du  fer à 
l’aliment on obtient  une  augmentntion du degré  de satrlratio~z des  molécules  de T i  effet qu’on constate à la fïn  de ln gestation (28 
jours). on n’a pas  observé de  différences  chez les femelles 23 heures  nprès ln mise bas. On n ajouté du  fer à l’nlinaent, et on  a 
estimé les  carnctères productifs  en utilisant ln nzéthode (1977).  Quand les  femelles  et les lnperenux ont été nourris  avec un 
aliment riche en  fer  pendnnt la lactation, 11011s avons observé 1 1 n  effect  positif polhr phsieurs paramètres producti$s. on a étudié 
l’hénloglobine  par électrophorèse en gel  d’amidon en utilisnnt  des  échantillons de  107 de ln race 
Commune Chez les  lapins  de ln race  co?nrnune seul allèle n été observé  cependnnt  que la race sauvage montre 2 allèles. 
On a aussi fait des  études sur le transport  d’oxygène.  Ces  études  démontrent l’existence  d’une différence  entre races pour la cnpncité de 
transport  d’oxygène  des  molécules  d’hémoglobine. On n’a pas  trouvé  de différences entre phénotypes d’hémoglobine. 

clés: 

Introduction two specific as 
hemoglobin 

at elucidating  the  influence of 
and on physiological in 

1973; et al., 1980) 1988). 
such as cattle 

of Tf 
and molecules  have  been  found  in  many  species 

1970; et al., 1987; 

and 1979; is evidence the  existence of 
et al.. 1970; 19851, 

1973; Wild et al., 1987; et al., 
1988), etc ... 1987; et al., 1988). 
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The is with a 

the effect of the addition of to 
was studied.  Also,  a  study was 

made  on  the influence of the addition of to  feed 
on  the of of the Tf molecule  in 

physicological stages of females  and the 
Tf 

Likewise, the hemoglobin is a 

affinity oxygen (O,) has  been 
in 

Material and  methods 

A  total of 1189 individuals (165 330 
of the Spanish 

of  Tf and 
the 165 
mating 19 with 74 dams. 

in galvanized flat  deck 
cages, 

of was used, 
the weaning age was  30 days  and the age was 
10-11 weeks  (when the of 
2 

1600 
600 ppm  Fe).  The effect of the  feed  type 

was a) when the  feed 
was consumed by 
lactation  and b) when the  feed was consumed by the 

of the  feed  type  on 
the at 

Feed  type 
N." of 

Also, at  the the 
at 

I LOTS I I I I I 1 Lo:1 1 Lo: 1 Lo: 1 Loi4 1 
Feed  type 
Feed  type  at 
postweaning 
N." of 36  35 33 33 

The of Tf 
the  females at two physiological stages: 28 days of 
gestation  and 24 

of  Tf by 
1984). 

the study of 231 
107 Spanish Wild 

124 oxygen binding 
studies of 
44 of these  animals.  This affinity was 
estimated by quantifying the of 2,3 

to a of 
blood knowing that  both 

capacity of binding oxygen 1983). 

using the  method 
of (1977). the systematic 
effects of was 
both  effects as fixed. The model  used was: 

U 3. Si + ej -t + Tf  281 + Tf + pm, i- 
(ep>jk + Tf Tf -!- eijklmnñ 

each  value of the  dependent 

u = mean 

si = 

ej = season  effect 

= 

Tf  281 = Effect of 28 days of gestation 

Tf ppm = Effect of Tf-l 24  h. 

pm, = Effect of feed  type  consumed at lactation 

pc, = Effect of feed  type  consumed at post-weaning 

(ep). , (p Tf , ( p = 
the 

= 

Results  and  discussion 

RESPECT TO TF PROTEIN 

- contents in plasma can be 
by et 1987). 

- The of Tf 
with low by atomic 

at  the  end of gestation. 

- is high 
1979), the use of high 

an of Tf molecules  even at 
late  gestation (28 days) (see  table  1). 
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Table 1. Number  and  percentage  of  parturitions  observed  in  each lot with respect to the  different  electrophoretic 
patterns  of Tf-l in 28 days  pregnant  rabbits. 

_- 

of Tf to Fe  contents) 
~____ I 

Feed  type 1 Low l l l 
1 2 

obs. (exp.) obs. (exp.) obs. (exp.) obs. (exp.) obs. (exp.) 
5 and 6 3 4 

1 

10 (10,12) 10 (11,64)  5  (12,14) 10 (10,12) 49  (39,97) 2 

10 (9,89) 13 (11,36) 19 (11,65) 10 (9,89)  29  (39,02) 
Fe) 39,03 % 48,77 Yo 

l 
12,20 % 

Fe) 11,90 % 17,86 % 70,24 % 

fact, an in the of females with females at 24 (X2 of 
Tf-1-4 at  the expense of a in the contingency = 3.99, p>0.05). The of females in 

females with Tf-1-2  was both lots showed the Tf-1-5 and Tf-1-6 

The significant (F of - When Fe feed is given to females and young 
contingency = 13.11; p<0.05). as table 2 beneficial effect is 
shows, no between lots when on many 

Table 2. Number  and  percentage  of  parturitions  observed in each lot with respect to the  different  electrophoretic 
patterns  of Tf-l in females at 24 horas  post-parturition. 

of Tf to Fe  contents) 

Feed  type 

Fe) 

Low l l 
1 and 2 

obs. (exp.) obs. (exp.) obs. (exp.) obs. (exp.) obs. (exp.) 
5 6 3 4 

2 (247) 
2,44 Yo 

3 (5,43) 8 (6,92) 
14,63 % 

4 (4,94)  64  (62,24) 
82,93 Yo 

2 6 (5,06)  62  (63,76) 8 (557) 5  (7,08) 3  (2,531 
Fe) 80,95 % 15,48 Yo 337 % 

As  table 3 shows, the  feed type l (high Fe contents) - Only the  feed consumption 45 days 
was beneficial with to feed  type 2. The 45 significant to post-weaning 
consumption of feed type 1 in: young 4). 

* size. 

weight 

-The effect of Fe feedstuffs is much 
when this feed is consumed by females and young 

by post-weaning 

* individual weight. This fact was 
young 

expected, given the negative existing No significant was obtained  between 
size weight) and individual type of feedstuff consumed in  both stages (lactation and 

weight et 1990). post-weaning any of the 

* shown). 

1979; 1981; - - is between Tf 
1982). plasma Fe of females 28 
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Table 3.  Quantification  of  the effect of the feed type 
given to females  and  young  during  lactation 

1 - Feed 2 

+ 1,96 (k 0,84) 
alive + 1,34 (? 1,04) 
size at 21 days + 1,18 (? 1,OO) 
size at weaning + 2,54 (k 0,84) 
size at 45 days + 2,86 0,86) 
size at + 2,76 ( i  083) 

weight + 141,20 (k52,40) 
weight at  21 days + 629,28 (&326,98) 
weight at weaning +2.064,00 (&726,52) 

weight at -10,lO (k4,74) 
weight at 21 days -145,68  (+48,10) 
weight at weaning -111,90  (?54,50) 

A. G. * days 4,56  (-11,56) . 
Feed consumption to 45 days +3220,34  (-11070,66) 

-12,58  (-16,68) 
weaning-45 days -4.68 (13,92) 

* A. G. = daily gain 

Table 4. Quantification of the effect of  the feed type 
given to postweaning  young  rabbits. 

i 1 - Feed 2 

Feed consumption 45 days + 946,OO 457,26) 
45 -5,76 (& 2,58) 

days of gestation  (but  not  at 24 

*: The most positive effect was 
No. 5 (Tf-1-5); containing many Tf molecules  with  two 
and few molecules with one  Fe atom. 

* No. 6 (Tf-1-6; to 
almost 100% Tf molecules) is 
(See  Table 5). 

Table 5. Quantification  of  the effect of the transferrin (Tf-l) patterns  of  females  at 28 days  of  gestation on production 
traits. 

1 2 3 4  5  6 

size weaning 

size 45 days 

size 
l 

weight weaning 

weight 45  d. 

G. 

'Feed consumption 45 d 

-0,57 
(+0,59) 

(+0,37) 

(k0,38) 

-0,35 

-0,35 

-218,23 
(?231,33) 

(k314.06) 
-336,77 

-0,19 
(&1,22) 
-69,43 
(k432,83) 

+0,25 
(&0,36) 
-OJO 
(&0,51) 
-OS6 
(i0,53) 

173.34 
(i195,02) 
-172,34 
(1432,72) 
-1,22 
(&0,74) 
-220,91 
(?637,69) 

+0,20 
(&0,50) 
+0,66 
(i0,61) 
+0,49 
(-10,621 

+179,39 
(?140,05) 
+346,20 
(k515.29) 
+0,56 
(&1,03) 
+795,23 
(&759,37) 

+0,54 

+0,62 
(k0.53) 
+0,73 
(i0,54) 

+826,78 
(+451,17) 
+826,78 
(&401,17) 

(?0,20) 

-0,90 
(+LO61 
+592,06 
(?664,87) 

+1,56 
(k0,70) 
+1,08 
(-10,53) 
+1,38 
(?0,64) 

+500,48 
(?351,24) 
+995,70 
(?681,21) 
-2,20 
(?1,86) 
+1727,41 
(+1151,25) 

-2,02 
(k0,59) 
-1,89 
(-050) 

(-10,61) 
-2,09 

-831,23 
(-1228,05) 
-1759,lO 
(?507,23) 
+3,97 
(?1,20) 

(+747,49) 
-2824 

RESPECT TO HB PROTEIN - The show 
, 

- Only  one  allele was in  the (F=12,06 2,3 F=5,97 2,3 
of (SC, C, NZ), the the oxygen 

Spanish Wild two alleles, at  a by wild 
of 0.81 (Hb') and 0.19 The population was at to 

locus. obtained in ovine et 1964). 
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- The between phenotypes on 
oxygen fixation non significant. 

A possible explanation the lack of 
between would be  that  the  site of the Hb 
molecule, 
may  not affect the oxygen binding. it may 
be possible that this site  does affect  oxygen binding, but 
in a subtle a way. this case, 
a substantially of wild be 
analysed to detect significance  (especially  knowing that 
the of the allele is  low among these 

Finally, it is possible that between 
magnified when the 

oxygen binding capacity using the 
but available 2,3 method. 

any case, 
a genetic  explanation is unknown. 

the of the 
associated with these it is conceivable that  the 

play an in addition to 
in  the place of genetic 

activity out  by wild to 
“to the no  that 

the molecule  would 
gas and studies  could 
help elucidating the of the genetic vs. 

on  the 

C.  and 

125-132. 

to sows  with no to 
of Animal  Science,  49.  Sup.  1,235. 

y L.  (Eds). 
y 

8” 

(1988): 
Oryctolagus c~miculus. Animal  Genetics,  19,295-300. 

E. in 
the 

F1 
X 1: 105-112. 

The  Ohio  State  Univ.,  Columbus, Ohio 

of  Species: 

London. 

<o 

229-233. 

i 

and in 
Ass.,  41:329-333. 

of 

4 ed. 

in 
4 207-220. 

Common 

haemotological  diseases. J. Jap. J. 1 4  495-501. 

in to disease. 

J. (1982): The  evolution of 

sanguíneos  en  conejos (Oryctolagus cuuiculus L.)  explotados 

Animal  Genetics.  1851-62. 
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