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ABSTRACT 

This experiment studied the effect of a reduced dose of a GnRH analogue (Receptal ) on 
reproductive performance of 120 rabbit does. One group received the usual dose of 0.2ml 
Receptal (0.8µg buserelin); the other group received 0.1 ml Receptal (0.4µg buserelin). A total 
of 768 inseminations were performed during the experiment. Overall, the fertility of the does 
receiving the lower dose was not significantly reduced (77.7 vs. 82.4 %). However, nulliparous 
does had fertility a decrease with the reduced dose (53.2 vs. 70.7%). The productivity at birth 
(11.0 vs. 10.9 kits born alive) and at weaning (9.2 vs. 9.3 kits weaned  per litter) were not 
affected by the treatment. The importance of the physiological phase at insemination day 
(receptivity, parity, lactating or non- lactating does) is underlined here. 

INTRODUCTION.

The use of artificial insemination (A.I.) combined with to batch management has become 
widely used in France. In 1997, TUDELA and MONTJOIE asserted that, in intensive rearing, half 
the population of does was bred through this method. 

Ovulation must be induced for A.I. gonadoreline (Fertagyl, Laboratoire Intervet), a synthetic 
decapeptide with the same chemical structure as GnRH and buserelin (Receptal, Laboratoire 
Hoechst Roussel Vet), a nonapeptide with a structure similar to GnRH, are the most widely 
used products. The efficiency of these treatments is often deduced from fertility rates after 
insemination and rarely under real comparative conditions (MICHELMANN and PAUFLER, 1973; 
BATTAGLINI et al.,1982; RODRIGUEZ and UBILLA1988 ; ROCA and ALACE 1989). THEAU-
CLEMENT et al. (1990) showed that 0.8 µg buserilin or 20 µg gonadoreline resulted in the same 
number of weaned kits per insemination. On rabbit farms, 0.2 ml Receptal (0.8 µg buserelin) is 
usually injected immediately after insemination.  

Social pressure for limiting or eliminating regular use of synthetic products in rearing is 
increasing in Europe. This experiment fits into the prospect of limited hormone use in rabbit 
farms. The aim of this experiment was to study long term effects of the reduction of the 
Receptal injection dose (0.1 vs. 0.2 ml) on rabbit doe reproductive performance. 



MATERIALS AND METHODS 

One hundred twenty does sired by bucks of the A 2066 strain bred to does of the A 1077 strain 
were used. These were bred to 12 bucks from the Hyplus strain from March 1999 to January 
2000.

The does were housed in individual flat-deck wire cages with plastic floors. They were fed ad

libitum during the lactation period and given 150g commercial rabbit pellets a day the rest of 
the time. They were kept under artificial light 16 hours a day. The young does were first bred 
when they were 16 weeks old. Does were inseminated every 42 days (2 batches at 3 week 
intervals). Thirteen insemination series were made during the experiment. 

Does found to be open 10 days after insemination were re-inseminated three weeks after the 
unsuccessful A.I. Does open twice in succession were culled. Primiparous and lactating does 
(except those submitted to a second A.I. because of a negative pregnancy diagnosis) were 
given 20 I.U. of PMSG 48h before insemination.  

The herd was already productive when the experiment began. The does were homogeneously 
distributed in two groups according to their parity (nulliparous, primiparous and multiparous) 
and their physiological phase (lactating or not). Each doe remained in the same group 
throughout the experiment. 

Semen was collected once a week. Ejaculates were selected only if free of urine, if the volume 
was equal to or greater than 0.5 ml, and overall motility equal to or greater than 7 (PETITJEAN,
1965). Semen was diluted 1:8 with Galap (IMV) at room temperature (18 to 20°C) within the 
five minutes following the sampling. After mixing and homogenising the ejaculates, semen 
was placed in 0.5 ml sheathed straws. These were kept horizontal at room temperature and 
used within two hours. On insemination day doe receptivity was tested by presentation to a 
buck. Does were considered receptive if they adopted the lordosis position. A.I. was performed 
by two operators who each inseminated the same number of does within each group and parity. 
The does were placed on their backs and inseminated with a curved pipette  syringe introduced 
about 15 cm into the vagina. About sixty does were inseminated for each series, i.e. thirty in 
each group. Immediately after insemination, the does were given an intramuscular injection of 
0.1 ml (group 1) or 0.2 ml (group 2) Receptal  .

After each kindling series, litter sizes were homogenised after eliminating kits considered non-
viable. Within each group, two homogenisation levels were applied - one for the primiparous 
does and one for rest of the does - based on the mean number of live kits within the subgroup. 
This was done 28 to 30 hours after the first kindling and after inducing the last kindling with 
0.2 ml oxytocin. Weaning took place at 35 days. 

Analysis of variance was carried out using the GLM procedure of SAS (SAS for Windows 
Version 6.12) with Receptal dose (0.1 or 0.2 ml), doe receptivity (R+ or R-), and physiological 
state at A.I. including lactation (L+ or L-) and parity (nulliparous L-, primiparous L+, 
primiparous L-, multiparous L+ and multiparous L-) as main effects. All two-way interactions 
were evaluated. Preliminary analyses indicated there was no effect of inseminator so this was 
eliminated from the final model. Dependent variables included fertility, litter size at birth (total 
kits born and kits born alive), litter size after adjustment and at weaning, and the number of kits 
weaned per A.I. Fertility was considered as a variable of Bernoulli (0-1). 



RESULTS AND DISCUSSION 

The analysis included 768 inseminations each with 27.5 to 82 x106 spermatozoa. The abortion 
rate did not differ between the groups with 4 in group 1 and 3 in group 2. The frequency of 
litters with no live kits was 1.5% for both groups. The use of ocytocin to induce kindling was 
the same in both groups (28 littering for group 1 and 30 for group 2). 

Doe receptivity : There were 79.3% receptive does in group 1 and 81.9% in group 2. 
Primiparous does were less receptive than the multiparous (73.3 vs. 82.7%). 
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 Figure 1 : Fertility in relationship to treatment group and physiological state 

Fertility ( % of does kindling) : Doe fertility was not significantly affected by reduction of the 
Receptal dose (Table 1). In fact, the nulliparous does in group 2 had higher fertility than their 
counterparts (70.7 vs. 53.2%, P<.01). For the other physiological states, doe performance was 
very similar in the two groups (Figure 1). The L+ primiparous does had the lowest fertility and 
the L- primiparous and nulliparous does had fertility less than or equal to than the multiparous 
does (Table 1).
Doe receptivity at insemination had an important (P<.001) effect on fertility with the R- does 
having a much lower fertility. This difference was seen regardless of parity. Nevertheless, 
deviations observed between R+ and R- varied greatly according to physiological state. These 
variations induced the only significant interaction observed. There was no difference in fertility 
between R+ and R- does of groups 1 and 2. This result is not in agreement with FOOTE and 
SIMKIN'S work (1993) that showed that, using Dutch rabbits, 0.4 !g buserelin was too small to 
elicit a good LH response and unlikely to provide a good ovulatory response. Nevertheless, 
these authors suggested that some genetic effects might be acting on buserelin sensitivity. 

Prolificacy.: Receptal dose had no effect on total litter size, kits born live, or litter size at 
weaning. Nulliparous does had fewer kits born but primiparous (L+ or L-) does had litter sizes 
equal to multiparous does. Litter size born alive was lower for nulliparous does because of 
higher neonatal mortality. The R- does had fewer (P<.01) kits born alive than the R+ does. The 



litter size adjustment at birth did not change the relationship between the two groups (10.9 vs.

11.0) although the difference was not significant.

Table 1 : Rabbit doe reproductive performance in relation to Receptal dose, physiological state, and  
receptivity at insemination day. 

N°

A.I.

Fertility
%

Total
born

Born
alive

Adjusted
Weaned
/ litter 

Weaned 
/ A.I. 

Arithmetic  means 

- Group 1 (.1 ml) 376 77.7 (41.7) 11.6 (2.8) 11.0 (3.1) 10.9 (1.3) 9.2 (2.9) 6.7 (4.8)

- Group 2 (.2 ml) 392 82.4 (38.1) 11.7 (2.6) 10.9 (3.3) 10.8 (1.6) 9.3 (2.7) 7.2 (4.6)

Sources of variation Least square means  (s. e.) 
 Receptal dose ns ns ns ns ns ns 
- Group 1 (.1 ml) 376 60.9 (2.8) 11.4 (0.3) 10.3 (0.4) 10.9 (0.2) 9.6 (0.3) 5.5 (0.3)

- Group 2 (.2 ml)  392 65.5 (2.9) 11.3 (0.3) 10.3 (0.4) 11.0 (0.2) 9.5 (0.3) 5.8 (0.4)

Physiological state *** *** *** *** *** *** 
- nulliparous(L-) 168 62.0b (3.4) 9.5a (0.4) 8.7a (0.5) 9.1a (0.2) 7.0a (0.4) 4.2ab (0.4)

- primiparous(L+) 85 39.0a ( 4.1) 11.4b (0.7) 9.8ab (0.8) 11.2b (0.3) 10.7b (0.7) 3.8a (0.5)

- primiparous(L-) 46 61.3b (6.6) 11.6b (0.8) 9.5ab (0.9) 11.4b (0.4) 10.1b (0.9) 5.7bc (0.8)

- multiparous(L+) 427 79.0c (2.3) 11.9b (0.2) 11.2bc (0.3) 11.3b (0.1) 9.6b (0.2) 7.1c (0.3)

- multiparous(L-) 42 74.9bc (5.7) 12.5b (0.5) 12.3c (0.6) 11.8b (0.2) 10.5b (0.5) 7.6c (0.7)

Receptivity *** * ** ns ns *** 
      R - 149 41.8 (3.6) 10.9 (0.5) 9.3 (0.6) 11.0 (0.2) 9.6 (0.5) 3.7 (0.4)

      R + 619 84.7 (2.1) 11.9 (0.2) 11.2 (0.2) 10.9 (0.1) 9.6 (0.2) 7.7 (0.2)

R² 0.25 0.11 0.09 0.35 0.16 0.19 
ns P>.05, * P<.05, ** P<.01, *** P<.001 
Different letters in the same column indicate significant differences (P<.05) 

The intra-parity standardisation for the does at first kindling caused a lower adjusted litter size 
than for the other parities. The adjustment for primiparous together with multiparous does led 
to an increase of adjusted litter size for the primiparous does. The number of kits weaned was 
the same in both groups. The number of kits weaned was less for the nulliparous does because 
they had smaller litters at kindling. 

Global productivity (kits weaned/A.I.) : The number of kits weaned/A.I. not was not affected 
by the Receptal dose. The low performance of the nulliparous does (4.2 weaned kits per A.I.) is 
a result of the low fertility and litter size at birth. The number of kits weaned /A.I. was higher 
for the nulliparous does of group 2 than for those of group 1 (5.1 vs. 3.2 kits, P <.01) and their 
productivity was similar to that of the primiparous does. Primiparous does had a global 
productivity lower than the multiparous does because they were less fertile. In general, doe’s 
receptivity greatly affects the weaned kits/A.I. (respectively 7.7 vs. 3.7 for R+ and R-) as it acts 
on fertility and prolificacy. 

CONCLUSION  

This experiment clearly reveals the factors necessary for a successful artificial insemination. 
Young nulliparous does are generally characterised as having low litter size (CASTELLINI,
1996). The primiparous does have some difficulties to simultaneously support their first 
lactation, the second gestation and their final growth (CHMITELIN et al.,1990; PARIGI-BINI and 
XICCATO, 1993; POUJARDIEU and THEAU-CLEMENT, 1995; FORTUN-LAMOTHE, 1998). These 
results confirm the importance of the doe’s physiological state and receptivity at insemination 



(THEAU-CLEMENT and ROUSTAN, 1992; FORTUN-LAMOTHE and BOLET, 1998; CASTELLINI, 1996; 
PERRIER et al., 1998). 

Based on these results, we can suggest injecting nulliparous does with 0.2 ml Receptal and 
giving 0.1 ml Receptal to the other does. Injection of a small amount can present some risks if 
the material is not correctly injected into the muscle. These results should be confirmed in 
other rearing situations to confirm, in particular, the nulliparous response. 

Acknowledgements  : We should like to thank the “Société Hoechst Roussel Vet” for its supply of Receptal.

REFERENCES 

BATTAGLINI M., COSTANTINI F., BALDISSERA C.N., CASTROVILLI C.F., 1982. Induction of 
ovulation and artificial insemination in the rabbit. Coniglicoltura, 19(12), 45-54. 

CASTELLINI C., 1996. Recent advances in rabbit artificial insemination. 6th World Rabbit 

Congress, Toulouse, Vol 2, 13-26. 

CHMITELIN, F., ROUILLÈRE, R., BUREAU J., 1990. Performances de reproduction des femelles en 
insémination artificielle en post-partum. 5èmes Journées de la Recherche Cunicole, 12-
13 Décembre, Paris, France, Tome I, Communication 4. 

FOOTE R.H. and SIMKIN E.M., 1993. Use of Gonadotropic releasing hormone for ovulating the 
rabbit model. Laboratory Animal Science 43, (4), 383-385. 

FORTUN-LAMOTHE L., 1998. Effets de la lactation, du bilan énergétique et du rythme de 
reproduction sur les performances de reproduction chez la lapine primipare. 7èmes

Journées de la Recherche Cunicole, Lyon, 257-260. 

FORTUN-LAMOTHE L., BOLET G., 1998. Les effets de la lactation sur les performances de 
reproduction chez la lapine. INRA Prod. Anim, 8 (1), 49-56. 

MICHELMANN H.W., PAUFLER S., 1973. A.I results following the use of LH-releasing hormone 
in rabbits. Zuchthygiene, 8 (4), 178. 

PARIGI-BINI R., XICCATO G., 1993. Recherches sur l'interaction reproduction et lactation chez 
la lapine. Une revue. World Rabbit Science, 1, 155-161. 

PERRIER G., THEAU-CLÉMENT M., POUJARDIEU B., DELHOMME G., 1998. Essai de conservation 
de la semence de lapin pendant 72 heures. 7èmes Journées de la Recherche Cunicole, 

Lyon, Vol. II, 237-240. 

PETITJEAN M., 1965. Recherches sur l'estimation du pouvoir fécondant des coqs. Thèse

d'Ingénieur d'Etat, Agriculture, CNAM, Paris, France. 85p.

POUJARDIEU B., THEAU-CLÉMENT M., 1995. Productivité de la lapine et état physiologique. 
Annales de Zootechnie, 44, 29-39. 

ROCA T., ALACE M., 1989. Mejora de la fertilidad en la cubricion asistida : natural y forzada, 
usando hormona sintetica GnRH. Boletin de Cunicultura, 47, 31-33. 

RODRIGUEZ J.M., UBILLA E., 1988. Effect of sexual receptivity on ovulation response in rabbit 
does induced with GnRH. IVth Congress of World Rabbit Science Association, October 
10-14, Budapest, Hungary, Tome II, 504-508. 

SAS Institute Inc. (1989) SAS/STAT User's Guide, Version 6, Fourth Edition, Vol. 1,  Cary, 
NC: SAS Institute Inc., 943 pp. 



THEAU-CLÉMENT M., BOLET G., ROUSTAN A., MERCIER P., 1990. Comparaison de différents 
modes d'induction de l'ovulation chez les lapines multipares en relation avec leur stade 
physiologique et la réceptivité au moment de la mise à la reproduction. 5èmes Journées 

de la Recherche Cunicole,12- 13 Décembre, Paris, Tome I, Communication 6. 

THEAU-CLEMENT M., ROUSTAN A., 1992. A study on relationships between receptivity and 
lactation in the doe and their influence on reproductive performances. J. Appl. Rabbit 

Res. 15, 412-421.

TUDELA F., MONTJOIE Y.1999. Une lapine sur deux inséminée en 1997. L’éleveur de lapins, 74,
52.


