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INTRODUCTION 
Prenatal survival depends on environmental and genetic factors. Although genetic factors have 
been studied by a large number of authors, little is known about the effect of maternal and 
embryonic genotypes on prenatal survival. It seems that the maternal genotype plays the most 
important role in prenatal survival whereas the embryonic genotype has a small effect (Blasco 
et al., 1993 ; Bradford, 1979 ; Moler et al., 1981). 
 
Since embryonic migration does not occur in rabbits, this specie is appropriate for studying 
genetic factors affecting prenatal survival. We used two strains of rabbits with similar 
ovulation rate but different prenatal survival (Santacreu et al., 2000), to study the effect of 
embryo and mother on prenatal survival. 
 
MATERIAL AND METHODS 
Animals. Recipient females came from to the 15th generation of an experiment of divergent 
selection on uterine capacity; 24 does from the High Line (selected by High uterine capacity) 
and 20 does from the Low Line (selected by Low uterine capacity) were used. The two lines 
were divergently selected for 10 generations, and selection was relaxed from the 11th 
generation until the 15th generation. The animals used as donors came from the 14th and the 15th 
generations of the same experiment. A total of 101 animals were used as donors : 53 females 
from the High Line and 48 from the Low Line.  
 
Data. Donor females were mated to males of the same strain. The donor females were 
slaughtered 72-75 h post-coitum and each oviduct and the first third of uterine horn was 
flushed by infusing 5 ml of Dulbecco´s Phosphate Buffered Saline (®DPBS, Sigma) 
supplemented with 0.132g of Cl2Ca per litre, 0.2% of bovine serum albumin (®BSA, Sigma) 
and antibiotics (®Penivet 1, Divasa Farmavic) at room temperature. Embryos were classified 
according to morphological criteria (Hafez, 1993) and only normal embryos were transferred, 
in order to allow the does to express their uterine capacity. 
 
Nulliparous females 14 to 16 weeks of age were used as recipients. Seventeen days before the 
transfer, recipients were synchronized by intramuscular administration of 1 µg busereline 
acetate (®Hoescht). Females that were receptive (by checking vulva colour) 72 hours before 
transfer were induced to ovulate with a second injection of  busereline acetate. 
 
Embryo transfers were performed by using the laparoscopic technique described by 
Besenfelder (1993). The number of embryos transferred by oviduct was standardized to 8, so 
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each recipient received 16 embryos (8 embryos from High Line into one oviduct and 8 
embryos from Low Line into the other one). Transfers were performed using mixture of 
different embryonic stages. The transfer day was considered as day 1 of pregnancy. 
 
Number of live embryos (LE12) were recorded 9-13 days after transfers by laparoscopy. 
Implanted embryos (IE) was estimated as total embryos in the uterus (LE12 + dead embryos). 
Recipients females were slaughtered at 25th day of gestation and number of alive fetuses 
(LE25) was recorded. Foetal survival (FS) was estimated as LE25/IE.  
 
Statistical analysis. Only pregnant uterine horns that had at least one alive foetus at 25th day of 
gestation were included in the analyses. Least squares analyses were performed on the 
variables IE, LE12, LE25 and FS using GLM procedure of SAS statistical package (SAS, 
1997), with the effects receptor line (High Line and Low Line), donor line (High Line and Low 
Line) and interaction recipient*donor. When interactions were not significant their were 
excluded from posterior analyses. 
 
RESULTS AND DISCUSSION 
Neither the recipient line nor the donor line seemed to affect pregnancy rate (percentage of 
uterine horns that had at least one alive foetus at 25th day of gestation). Both recipient lines 
presented similar pregnancy rates (82% for High line and 88% for Low line) and this result did 
not depend on the donor line (both high and low donors had an 85%). Moler et al. (1981) 
working with two lines of mouse differing in prenatal survival, found a relevant significant 
effect of recipient females on pregnancy rate (44% for the low survival line and 78% for the 
high survival line). Ernst et al. (2000) using two strains of mouse with different body weight 
gain from 0 to 10 days and a control line, obtained an effect of both donor and recipient 
females on pregnancy rates.  
 
Regardless which line was used as donor or as recipient, the number of implanted embryos was 
similar (table 1). As all the uterine horns received equal number of embryos, this result seems 
to indicate that embryo survival would be the same for the two lines. However, embryos were 
selected before being transferred, thus both recipient lines received embryos of the same 
quality. Santacreu et al. (2000) working with the same strains found significant differences 
between lines on prenatal survival (0.68 for High line versus 0.52 for Low line). This 
difference seemed to be associated to a significant higher embryo survival for the High Line 
(0.89) than for the Low Line (0.77) and perhaps to a higher foetal survival (0.75 versus 0.65, 
differences not significant). The embryonic mortality detected by Santacreu et al. (2000) might 
arise during the first 72 hours of gestation, and if so this mortality was not considered since we 
transferred at 72 hours of gestation in the present experiment.  
 
The number of alive at day 12 of gestation (table 1) are similar to the results obtained for IE. In 
mice, Barkley et al. (1990), working with strains with different prenatal survival, did not find 
any effect of maternal or embryonic genotypes on number of foetus at 10 day of gestation. 
 
Recipient line had a high effect for the character number of live foetuses at day 25 of gestation, 
whereas donor line and interaction between donor and recipient did not have any effect (table 1 
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and table 2). As expected, the high recipient line presented higher LE25 than the Low line, 
(5.06 versus 4.17). Moler et al. (1981) detected in mice both recipient and interaction effects 
on survival to term but they did not find any donor effect on survival to term. Moreover, Ernst 
et al. (2000) also in mice found effects of the recipient, of the interaction, and also of the donor 
on prenatal survival. Ernst et al. (2000) transferred embryos in an earlier stage than other 
authors did, so comparisons should be done carefully. 
 
Table 1. Least square means and standard error of the recipient line and the donor line 
for IE (implanted embryos), LE12 (alive foetuses at day 9-13 of gestation), LE25 (alive 
foetuses at 25th day of gestation) and FS (LE25/IE). Interaction recipient*donor line was 
excluded from analyses of variables IE, LE12 and LE25 
 

 AHR BLR ESg CHD DLD ESg 
IE 5.57±0.40 5.70±0.42 ns 5.65±0.39 5.63±0.43 ns 

LE12 5.33±0.41 5.29±0.43 ns 5.38±0.40 5.24±0.43 ns 
LE25 5.06±0.36 4.17±0.39 P<0.1 4.66±0.36 4.58±0.39 ns 

FS 0.89±0.03 0.78±0.03 P<0.05 0.85±0.03 0.83±0.03 ns 
AHR: High Recipient. BLR: Low Recipient. CHD: High Donor. DLD: Low Donor. ESg: Significance. ns: 
no significance.  
 
Table 2. Least square means and standard error of the interactions between recipient line 
and donor line for IE (implanted embryos), LE12 (alive foetuses at day 9-13 of gestation), 
LE25 (alive foetuses at 25th day of gestation) and FS (LE25/IE) 
  

 HDHRA HDLRB LDHRC LDLRD 

IE 5.41±0.56 5.88±0.56 5.75±0.58 5.46±0.64 

LE12 5.29±0.57 5.47±0.57 5.37±0.59 5.08±0.65 

LE25 5.12±0.51 4.19±0.51 5.00±0.53 4.17±0.59 

FS 0.95±0.04a 0.75±0.04b 0.84±0.04ab 0.81±0.05b 

Values in the same row with different superscripts are statistically different (P<0.05) 
AHDHR: High donor and High recipient; BHDLR: High donor and Low recipient; CLDHR: Low donor 
and High recipient; DLDLR: Low donor and Low recipient. 
 
Foetal survival was significantly affected by the recipient line (table 1), with High Line having 
the highest value. These values were similar to those obtained by Santacreu et al. (2000) 
working with the same lines. Once again, donor line did not affect the character (table 1), 
although interaction was high (table 2). The greatest survival was obtained transferring 
embryos from the High line into does of the High line and the lowest when transferring 
embryos from the High line into does of the Low line. When the recipient female came from 
High line the genotype of the embryo had a relevant effect (although not significant) on foetal 
survival, but when recipient female came from the Low line this effect was not detected. Thus, 
it seemed that genotype of the embryo had an effect on prenatal survival only in a favourable 
maternal environment. These results agree with the ones obtained by Moler et al. (1981). 
Although the interaction was significant, we can not conclude, as Ernst et al. (2000) did , that 
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interline transfers tend to be more successful than intraline transfers, since we obtained better 
results when transferring embryos from the High line into recipients from the High line. 
 
CONCLUSION 
Selection for uterine capacity leads to differences in maternal genetic effects for foetal survival. 
Interactions between maternal genetic effects and embryo genetic effects were also found. 
However selection for uterine capacity does not lead to any effect on survival from 72 hours of 
gestation to implantation. Further experiments are needed to study whether embryo mortality 
during first seventy-two hours of gestation is affected by maternal genotype, embryonic 
genotype or/and their interactions. 
 
REFERENCES 
Barkley, M.S., Fitzgerald, R. (1990) J. Reprod. Fertil. 89 : 285-291.  
Besenfelder, U., Brem, G. (1993) J. Reprod. Fertil. 99 : 53-56.  
Blasco, A., Bidanel, J. P., Bolet, G., Haley, C.S., Santacreu, M.A. (1993) Livestock  Prod. Sci. 

37 : 1-21.  
Bradford, G.E. (1979) J. Anim. Sci. 49 Suppl 2 : 66-74.  
Ernst, C.A., Rhees, B.K., Miao, C.H., Atchley., W.R. (2000) J. Reprod. Fertil. 118 : 205-210. 
Hafez, E.S.E. (1993) In “Reproduction in Farm Animals”,  p. 503-526,  6th edn (E.S.E.Hafez, 

ed.), Lea and Febiger, Philadelphia. 
Moler, T.L., Donahue, S.E., Anderson, G.B., Bradford, G.E. (1981) J. Anim. Sci. 51 nº 2: 300-

303.  
Santacreu, M.A., Argente, M.J., Mocé, M. L., Blasco, A. (2000) 7th World Rabbit Congress. 

Valencia 4-7 July 2000. Vol A : 491-496. 
SAS (1997)  SAS /STAT User`s Guide (Release 6.03). SAS Inst, Cary, NC. 

Session 08. Reproduction Communication N° 08-23 


	MATERNAL AND EMBRYONIC GENETIC EFFECTS ON PRENATAL SURVIVAL IN RABBITS. PRELIMINARY RESULTS
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS AND DISCUSSION

	IE
	HDHRA
	HDLRB
	LDHRC
	LDLRD
	REFERENCES


