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- involving of estimation of 
value is not sufficient. on two 
- use of model to effects effects, 

in view to the genetic 
and physiological of size in be used to analyse 

and  the way  of 
- use of of to and genotypes. Some 

of while to  be The most useful 
e.g. insemination, in 

words: effects, 

- “Critères et  méthodologie utilisés pour la caractérisation des qualités reproductives de lapins croisés et de race pure lors 
d’études comparatives”. D a m  une  comparaison de races pures et de croisement, une simple  estimation  des valeurs zootechniques n’est 
pas suffisante. démarche basée sur deux approches. 
- Le modèle  de  décomposition des  effets  génétiques de additifs  et d’hétérosis. directs, maternels ou grand- 

maternels} peut être utilisé pour analyser des expériences de croisement  et certains types d’expériences de transfert d’embryons. 
le déterminisme  génétique  et physiologique de la taille de portée  chez le lapin, il peut être utilisé pour analyser 

certain nonzbre de mesures réalisées au cours de la gestation. décrivons ces caractères et façon de les mesurer. 
- Un certain nonzbre de techniques expérinzentales permettent d’intervenir ri différentes étapes de gestation et dissocier les 

génotyyes  du père, de la ntère et de l’embryon. Certaines sont dès  maintenant utilisables pour des  études génétiques, d’autres 
doivetlt  auparavant être anléliorées. revue les plus courantes  et les plus prometteuses (laparoscopie. congélation  et 
transfert d’embryons, insémimtion artificielle, fécondation it1 vitro....). 

Lapin. reproduction,  croisement, conzparaison de races, effets génétiques, ovulation, entbryorz. 

genotypes available, 
will be defined on  the basis of of 

choosing using genetic - the zootecnical value of the genotypes 
the following points have  to be defined: and 

- the genetic components of this value 
genotypes involved, 

of populations (if study of two 
including a genetic of should be The 

- using of the to some 
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methods  and tools available such 
especially those  applied to 
The of which affect 
(e.g. 
will we going 
to  mention  the the 
lifespan of the choice of which depends on 

of 

We shall limit to  the genetic and 
physiological of 

Definition of parameters 

ZOOTECHNICAL VALUE 

is based on of 
and genotypes; the conditions of this 

in this publication, but will 
be mentioned Two  points should 
be emphasized, i.e. the sampling conditions of each 
population to which animals 

of the genotype to which they belong 
and  the 
the choice of the of the 

GENETIC COMPONENTS 

A simple in of value 
does  not supply much 
to utilisation of 

The genetic value of be divided 
of elements using 

(1969). The 
effects effects of an individual’s genes on its 

mainly additive 
effects. genetic effects 

the effects of the dam’s genes which to 
affecting the of an individual; 
they  can be effects. The 

effects can also be defined. 

(1979) suggested to  define size as an 
This allows  us to  take into 

account the influence of the of the to 
explain effects (e.g. ovulation 

and milk defined 
effects). These showed size depends 
on the  joint action of of genes 
young, of 
discontinuous involves a  phase of 
selection of populations. The 

selection 
independently of a selection of 

1982). case of the 
(1985) discussed of selection 

The choice of of selection and 
subsequent 1976)  will 
depend  on  the value of the above  mentioned 

also on  the by 
which the selection 
can be 1985). 

individuals 
(FOULLEY and 1978) accounting 
additive, effects. 

Measurement of crossbreeding 
genetic parameters 

STUDIED TRAITS 

The analysis of size to 
allows us to  estimate 

also to biological 
explanations of genetic of leads 
to assessing the type effects by 
distinguishing ovulation 
whose is the maximum 

of the and  the effect of the 
an 

estimation of size 
will lead to 

using the analysis of the biological 
components of size. The 
the of ova laid by the females 
ovulation 

and  a distinction is made  between  the  main 
phases of 
and  the  foetal phase. will be 
discussed in 

ESTIMATION METHODS 

Experimental crossbreeding 

can be 
the by of 

Thus, by combining diallel, 
all can be 

estimated in the 
on size weaning 

1984; 1990) on the biological 
ovulation 

as the of at  the 
stages as et al., 1990b). 

Interventions on pregnancy 

available to dissociate 
the genotype of the of the dam.  Thus, 
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with it is possible to choose and 
exploit the genotype of 
to 
be analysed using 

make possible the  estimation of 
the of 

and by combining in 
and 

1985) (Table  1). 

Table 1. of  breeding  types  according to 

involving  transfer of embryos. 

Genotype of 

1 Female 1 g1 I 

A,B,AxB 

- 

1 1 1  

A A B  

1 1  
A x B  

112  112  112 1 A X 

1 112  112 1 A 

1 1 1 
1 112 112 

- 
B - 

1 
112 
1 

112 
- 

: 
: 
: and 
: effects. 
: effects. 

Table 2. Theoretical  components of observed 
covariances between related  individuals  in  the  case of 
transfer  of  embryos between donor  and  recipient  dams. 

Using is also possible to  estimate 
genetic by choosing the 

This method was developed by et al. (1985) in 
(equivalent to 

1985) (Table 2). 

2 limits in the of 
on  the  one  hand  the difficulty in 

enough to exhaustive conclusions and, on 
of the effect 

on viability. who have used this 
genetic the but also in 

species, with this 
(see instance et al, 1987a; 

1988). 

With the aim of dissociating at  the maximum the 
genotype of the that of the 

can be associated 
et al. (1983) used 

of ova, 
This association 

of techniques is 
but limited by the obtained at each 

used the of 52 
and only obtained 9 of 

- 97- 

: 

Sibs = 

Sibs 
Same 

Sibs 1 and 2 

=!= 

1 & 2 

= 

= 
= 

- 

112 

112 

O 

112 

1 12 

112 

O 

Cov 

O 

114 O 

514 

O 

1 114 

314 

114 O 

114  162 

o 1  

- 

- 

112 

O 

112 

1 

1 

O 

O - 

íM+ C 
- 

O 

O 

O 

1 

1 

O 

O 

= 
= 

g1 = 
= 

Cov = 
= 
= 

C = 
E = 

- 
Vas 
E 
- 

O 

O 

O 

O 

O 

O 

O - 

Description traits 

RATE 

Sensu the ovulation to the 
of oocytes ovulation (as a 

of fact this is as it is not a and 
may be confused with the of ovulating 
females, but it is used). the 
maximum of young by a  female 

gestation. The most estimation of 
ovulation consists in counting the 

of oocytes by isolating them 
in  the oviducts just at  the  end of ovulation (not taking 
into account those lost in cavity). 

if admitting that only one oocyte is 
follicle (which might be in  some cases 

1982), any system which allows 
to distinguish ovulated and  non 
ovulated follicles would 
estimating the ovulation ovulation, a 
can be seen  on  the apical of these follicles 

of the 
of ovulation in  late gestation 

in pseudo-gestation, the usual method consists in 
counting the the ovulated 
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follicles, by 
of a ovulation point. 

may be slightly 
lutea which difficult to 
within the follicles which have not succeeded in fully 

1988). the 
is made with a magnifying glass 

the individual enucleation of 
the counting 

EMBRYONIC DEVELOPMENT  AND  LOSS 

development is divided into 
phases which to using one of the 
techniques below. is not  to 

these phases of and  foetal 
development (see instance 
1967; 1982). let us that 
these phases involve 
changes l-cell to the stage and  then to 
the blastocyst stage, implantation, placentation and 
foetal phase. The to  be 

and to stages: size, 
of cells, metabolic activity (see 

et al., 1987b, et al., 1983a; 
1988; 1989), the 

development of appendages, weight of the 
components at  the post-implantation and foetal 

stages 1974,  1982; et al., 1983b). 
This examination can be used to estimate the of 
live the phases and  to 

Taken as a whole, is the 
the of young alive and 

should be 
emphasized: 

Fertilization  failure 

all of the oocytes oviduct 
may not  be is distinguish 
between as the 

of may be 
et al., 1990a). is difficult to establish 

an egg at  the  l-cell stage has been 
examination has to  be  done with a 

magnifying glass and may consist the 
of 2 bodies and  the 2 (if 
by staining) et al., 1989) 

of 
This examination becomes 
as the of 

absence of gestation 
(diagnosed by day 11 - 12), 
examination of the allows to 
the female has visible 

pseudo-gestation), but does 
not allow to distinguish between 
total And yet when estimating the value of a 
genotype, it is able to distinguish 

losses 
losses. The of these 3 
may be the  mode of utilisation of that 
genotype  in a schedule as the genetic 
effects of the the  dam  and  the 
in the 3 cases. 

Preimplantation  losses 

The of estimation of 
losses mainly depends on the quality of 

and on with a magnifying 
glass (see 

Postimplantation losses 

When  the estimation of losses is made 
stages to on, 

the of live foetuses at  the 
stages can be estimated by the 
e.g. on  the mucosa, 
placentas, momified 1982; 

et al., 1983a; et al., 1987a). 

Estimation of capacity” 
examinations. 

may be  taken  into account: 

- the minimum distance between 2 
development of each  placenta  and a 

display of the  foetal phase. 

- the existence of a negative 
of young weight as well as a 

positive 
weight in the fact  that the 

capacity of a female is all the the the total 
weight and  the the  mean weight above the 
minimum et 
al., 1983b; ESTANY et al., 1986). 

can be (e.g. anatomical, 
flow), but with the 

capacity is not  evident. 

Examination  techniques 

FLUSHING OF OVIDUCTS  AND  UTERINE  HORNS 

This  technique consists in injecting a 
medium  into the oviduct so as 
to wash down and collect oocytes The 
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medium may be simple (saline, 
complex such as F10, 

homologous 
to  the  fate of oocytes 

Flushings can be ovulation (about 
mating) until  the  phase immediately to 

implantation  (about  6 days mating). This is 
followed by the utilisation of 
(see below). 

Flushings can be in vivo. 
The 100% in  the case 

1988) while the in 
vivo is 1982) so that  the 

be used a 
estimation of ovulation 

Until  day 2 post coïtum, oviducts may be 
only. of might be 
modified by some  ovulation induction 

1982; and 1988). 
One of the limits of this technique is 

the females have to  be if 
the 

subsequent  development which may affect them. 

Post-mortem flushing  of the oviduct 

The is 
the oviduct below the 

junction: the flushing is 
via the ampulla. the  amount flushed is 2 cc at 
a 

Flushing  of the uterine horn 

The 2 by cutting them  in  the 
vaginal of the is fitted  not too 
deep 5 to  10 cc of medium is injected. 

is possible to the of 
with the of on  the 

and flushing, which may the 

LAPAROTOMY 

This consists in making an incision in the 
abdominal wall the genitals of the female  and 

manipulate the 
possible in vivo flushing, 

of 6 of gestation 
1974) below). 

As gestation goes on it is possible 
to on size components 
between  day 6 and 16. this must not be 

times in  the  same 

-99- 

of infections and lesions suckling 
females. 

LAPAROSCOPY (OR CELIOSCOPY) 

This technique has the same applications as 
but it is less can 

times on  the give 
to suckling females. 

was by 
et al. (1974) and used vivo 

of ovulation. et al. 
developed a technique by means of which it is possible 
to  count the at ovulation and  the 

day 10 of 1987; 
et al., 1990a). 

and (1987) developed  a slightly 
counting the 

CAESAREAN  OPERATION 

Using this technique it is possible to count  the young 
in  the 2 possibly identify each animal 

to its  location young 
by a doe, as is 

the 
should be made 28-29 days mating, 

the 
chances of the young. The steps of 

this i.e. of the 
of the young followed by the  adoption, 

should be as as possible. 

Techniques  used  to  intervene  on  gestation 

lNDUCTlON OF OVUMTION 

which does  not exhibit 
cycle, ovulates as stimulated by 

mating. This has of 
knowing the ovulation time, 10 mating. 
Ovulation can be induced and dissociated 

the emission of by acting on 3 
levels of the 

- utilisation of male, the closest situation to 
mating the whole 

which induces pseudogestation with the same 
ovulation males can  be  obtained by 
vasectomy, and section of the 
ducts), followed by an examination of the semen  to 

the of the 

- utilisation of 
of an 
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analogue which allows to simulate the 
stimulation by by the 
hypothalamus. 

- utilisation of hCG allows to 
the by simulating  endogenous 
(which may The disadvantage of 
hCG is in  the 

et al., 1990) 
and 1976; 

et al., 1988) is used, the is high, but 
to  the physiological stage of the  doe 

the ovulation is not significantly 
that with 

SUPEROVULATION 

used 

most cases, give  high mean 
To induce  ovulation is 

at low doses  applied twice a  day 
3-4 days,  followed by the induction of ovulation 

(Table 3). 

Table 4. Superovulation  treatments  with 

et al. (1985) 

et al. (1985) 

et al. (1985) 

(1989) 

et al. (1989) 

et al. (1989) 

75 u1 

50 U1 

150 U1 

50 U1 

100 u1 

50 U1 

Via 

i.m 

i.v. 

- 

subc. 

subc. 

i.m. 

Table 3. Superovulation  treatments  with 

and 
FOOTE  (1965) 

et n/. (1981) 

(1987) 

et n/. (1988) 

Via 

- 

¡.m. 

subc. 

subc. 

subc. 

- 
01 

- 

3,33 mg 
LH 

loo u1 
hCG 

75 u1 
hCG 

75 u1 
hCG 
- 

01 : Way of induction of ovulation 
: 

NOE : of 

is usually a single dose;  this 
mode of use and  its low 

is 
via its effect it may induce an 

anticipated  ovulation. The mode of use, 
as well as the 

efficiency 4). 

01 

66-68 

72 

77 

48 

72 

72 

01 

50 U1 
hCG 

75 u1 
hCG 

- 

50 U1 
hCG 

50 U1 
hCG 

40 

- 

- 

- 

20 

24 

16 

NOE 

25 

-15 

28 

18 

17 

- 

01 : Way of induction of ovulation 
: 

NOE : 
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IN VITRO  FERTILIZATION 

was this technique was applied 
the time 1961). 

allows to dissociate the 
is thus of 

The technique has 
et al., 1985), but, its efficiency 

ARTIFICIAL INSEMINATION 

This technique is a valuable 
mating plans especially 

if it involves an 
dimension. it has 

been less used, it is now gaining among 
hence,  studies its of 

being 
1989). semen a 

method was developed by 
in 1976. still gives to a of 

its efficiency is quite 

HEMIOVARIECTOMY 

like polytocous species, this 
causes a  functional  compensation of the 

whose ovulation by two 
et al., 1984). all ova and 
located  in  a single (it is 

that in the 2 do  not communicate so 
that  it is not to make  a 

this this technique is of 
on viability and especially 

on capacity. be 
life; its disadvantage is that its 

effect is . 

EMBRYO TRANSFER 

we showed the 
of of 

and this technique is 
facilitated because of 

easily be obtained by inducing a 
pseudogestation  in the at  a  suitable  time  (see 

“Flushing of oviducts 
by gives 

and  the  most efficient method is to place the eggs in the 
oviduct the to  the stage at which 
the is made. 

The yield, in of live 
young egg, 

to  the between 
1986; 

1988; et al., 1987a; 
1989). The least seems to 

be  the 2  to 4-cell stage; the yield is high at  the 
blastocyst stage (day 3 and  4 may 

also with the genotype of the 
1988). 

The consists in 
flushing the of 

the and 
is possible the 

by flushing the 
followed by an injection of 

et al., 1980; et al., 1986). 
et al. (1990b) developed  a  technique of 
using a  method of 

the counting technique. 

the (e.g. 
vasectomy, we 

have not given details about  the conditions. 
should be emphasized asepsis 
should be applied  and  that the be 
with antibiotics the of infection. The 
most delicate point is the anaesthesia. may be 
via the gaseous by injection of 

substances. The of a  ketamine 
at doses 

gives good et al., 1988). 

EMBRYO FREEZING 

of may 
valuable the of 

evaluation of The techniques of 
by 

(1974). teams (e.g. 
and 1977; et al., 1982; 

et al., 1985,  1987) have  adapted  the 
the mouse by 

et al. (1972) to  the 

The viability of thawed is 
low: 15  to 45 YO at  the 2 to 16-cell stages 

1974; et 1984; et 
al., 1984). The to  be less sensitive to 
the thawing gives a 

of 41 - 56 YO 
et al., 1982; et al., 1985; 

et al., 1982; and 
1987). et al. (1987) 

obtained of 80 to 90 % until the blastocyst 
stage using 

The of 
the site of deposition also affect the 

use a 
in 

of 
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ef al., 1982; et d . ,  1985, 1987). 
(1987) 

obtained 55 % of live 
of the oviduct of 

On 

should be et d . ,  
1987b). At all these  techniques being 

et d . .  1990) 
of the yield they will most likely 

a useful 

Conclusion 
The methods in this used 

in Valencia genetic 
studies of abilities of 

consists in using a genetic 
with simple 

assessing the genetic and physiological 
of size. opinion,  use of these 

techniques in keeping with the facilities of 
may to the 

of 
and 

We wish to  thank 
de 78352 Jouy-en-Josas 
the English. 
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