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ABSTRACT

Some studies have demonstrated that, when supatiavuis induced more than once in the same
animal, the response to treatment may be redudes r@duced response may be related to an increase
of anti-gonadotrophin antibodies. The aim of thiedg was to evaluate the effect of repeated
recombinant human (rh) FSH superovulation treatmentthe ovulation rate and anti-FSH antibodies
production. For this purpose, 34 females wereeéceam. with rhFSH (0.6ig every 24 h, for 3 days)

in order to induce superovulation four consecutirees. Control does were injected with the vehicle
at the appropriate time. The interval between fit&t fthree treatments was one month; and three
months between the third and fourth treatment duvihich the females were inseminated without
superovulation treatment. Ovulation rate was cheéckg laparoscopy and blood samples were
collected after each treatment. An indirect ELISAswised to detect sera anti-FSH antibodies. The
ovulation rate was significantly higher in doesatesl with rhFSH than in control group. The ovulatio
rate was significantly higher in does treated fo# first time with rhFSH than in those treated two,
three, or four times (8.7+1.42, 19.3+1.36, 13.561.23.0+1.28, 14.3+1.31 for control and
superovulated females, respectively, P<0.05). Oa d¢ther hand, results obtained after four
consecutives rhFSH treatments indicate that thei® avsignificant difference in immune response of
does after the second treatment (P<0.05), nonkeofreéated females presented immune response in
the first or second treatment, on the contrarghathird and forth treatment the 40 to 60% of flxma
presented high antibody levels. The results of ghesent study clearly demonstrate that repeated
rhFSH superovulation treatments in rabbit doesaéaduimmune response and have a negative effect
on ovulation rate. Although anti-FSH antibodiesuioel a decrease in superovulation response, the
ovulation rate of females superovulated twice, éhamd four times was significantly higher than
control females. The immune response developedhasiportant individual variability and may be
related with the reproductive response decrease edpeated treatments. Nevertheless, since there
were females in which ovulation rate diminishednwiit an increase in sera antibodies, it is cleatr th
reproduction failure after consecutive superovafatireatments can be caused by different reasons,
which have to be studied in future.
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INTRODUCTION

Rabbit is widely used for biomedical purposes imesal areas. Genetic lines for high growth rate,
litter size, and fur quality have been developesbeisted to reproductive technologies for incragsin
the productivity (Besenfeldeat al., 2000; Garcia and Baselga, 2002; Viceateal., 2003; Baselga,
2004; Gondreet al.,2005).

The use of reproductive technologies requires tgkdst efficiency, and thus, when gamete recovery
IS being planned, a superovulation treatment isllysused in order to obtain the highest number of
them. In rabbits, both FSH (Mehaisenal., 2006; Salvettiet al.,2007) and eCG (Mehaisest al,.
2005; Mehaisert al.,2006) have been used to increase the ovulation Ha@ever, superovulation
may cause some problems including increase in tingoer of haemorrhagic follicles or decrease in
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the quality of embryos (Chrenek al., 1998; Kauffmaret al.,1998; Mehaisemt al.,2005; Salvettet
al., 2007).

On the other hand, when embryos are recovered fadrpits with high genetic value, the chance of
recovering more than once from the same femalatésdsting for maximizing the number of embryos
or oocytes collected (Medjdoubt al., 2000; Forcada y Lépez, 2000, Mehaisen al., 2004).
Nevertheless, some studies have demonstrateduhen, superovulation is induced more than once in
the same animal, the response to treatment andtgsumeality may be reduced in rabbits (Mehaisen
et al., 2006) and in other species as mice (Van BlerkomRads, 2001; Combelles and Albertini,
2003) and cats (Swanse al., 1996). This reduced response may be related to@edse in anti-
FSH or anti-eCG sera antibodies (Beitial.,1995; Swansoaet al.,1996).

The purpose of this study was to evaluate the effecepeated rhFSH superovulation treatments on
the ovulation rate and anti-FSH antibodies fornmatio

MATERIALSAND METHODS
Animals

Thirty-four rabbit does from a maternal line werd. Animals were kept individually in flat deck
cages under a photoperiod of 16 light:8 dark hobsnales were fed with a commercial daet
libitum and were housed at the experimental farm of theA@WIA (Segorbe, Castellon).

Superovulation treatment and blood samples collection

Superovulation treatment was induced using recoambihuman FSH (Gonal-F® 75, Serono, ltaly).
Females were treated intramuscularly, every 24 djoduring three days with 0)6g of rhFSH
dissolved in 0.4 ml of Polyvinylpirrolydone 30% (PYSigma, St Louis, MO, USA). In the control
group, females were injected with the vehicle & &ppropriate time. The interval among the first,
second and third treatment was one month; whileetimonths passed between the third and fourth
treatment. In this case, females were inseminatdebut superovulation treatment, does were allowed
to breed and after weaning they were superovulated.

Blood samples were collected six days after eaperewulation treatment was started (6, 36, 69 and
159 days from the first superovulation treatmeat,the first, second, third and fourth superovolati
treatment, respectively).

Ovulation rate was checked by laparoscopy aftesdkampling.
Detection of anti-FSH Antibodies

Indirect ELISA was used to detect anti-FSH antilbedvith an adapted protocol based on Haiteal.
(2007). Briefly, polystyrene 96-weel plates (Cog)invere coated with 1.tg/ml FSH in carbonate-
bicarbonate buffer (40 mM NaG0;, 60 mM NaHCQ, pH 9.6) at 100ul per well. Plates were
incubated for 16 h at +4°C and washed with PBSBS(PL% Tween 20). Serum samples dilution of
1:50 in blocking buffer (PBS, 0.5% Tween, 5% BSA9revadded and incubated for 1.15 h at +37°C.
Horseradish peroxidase-conjugated anti-rabbit inoglobulin (Ig) were diluted 1:4000 in blocking
buffer an added to each well after plates were e@sRlates were incubated for 1.15 h at +37°C in
dark. Orthophenylamine and.® in developing buffer (Citric acid, NHPQO,) were added after
washing plates and colour developing was blockest 4D min.
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Statistical analyses

The effect of repeated superovulation treatmenttimn ovulation rate and anti-FSH antibodies
formation was analyzed by a General Linear Mod&t{Baphics®Plus5.1, Statistical Graphics Corp.,
Rockville, MO, USA).

RESULTSAND DISCUSSION

The ovulation rate was significantly higher in ddesated with rhFSH than in control group. In
superovulation group, ovulation rate was signiftgahigher in does treated for the first time with
rhFSH than in those treated two, three or four $iiffe<0.05, Table 1). Similar results were obtaiimed
rabbits by Mehaiseat al. (2006) with oFSH and eCG who reported that stinealdemales presented

a significantly higher ovulation rate in the fitstatment than in the second. In other specie$) asic
cows (Lubbadelet al., 1980), cats (Swanscet al., 1996), and hamster (Spanel-Borowski96) a
decrease in ovarian response or ovulation ratedetected when the superovulatory treatment was
repeated. In contrast, no differences in the nunobeecovered oocytes, prolificacy or fertility erft
repeated treatments were found in cows (Lubbatedi., 1980), ewes (Rogt al., 1999), women
(Caligaraet al.,2001), and wallaby (Magaret al.,2003).

Table 1. Effect of repeated rhFSH superovulation treatsé8t-S4) on ovulation rate and anti-FSH
antibody production. Data represent least squa@nmand standard errors; in parenthesis number of
cases

Control S1 S2 S3 S4 Total
Ovulation rate 8.7+1.47 19.3+1.36 13.5+1.28 13.0+1.28 14.3+1.3% 13.77+0.59
(22) (24) (28) 27) (26) (127)
Anti-FSH 0.16+0.078  0.14+0.082  0.15+0.09%  0.46%0.079  0.50+0.07% 0.28+0.036
response (20) (16) (13) (17) (18) (84)

Values within the same row with different letteffeli significantly (P<0.05)

On the other hand, our results indicate that tinere a significant difference in the immune response
of does after the first two rhFSH superovulatorgatments versus does after the third and fourth
treatments (P<0.05, Table 1). Whereas, none ofrtdated females presented an immune response in
both the first and second treatments, on the contdd to 60% of females presented high antibody
level following the third and forth treatments.rbbbits, an increase in anti-eCG antibodies has bee
found after repeated treatments with low dose<C@ €25-40 IU) (Bourdilloret al.,1992; Boitiet al.,
1995; Lebast al., 1996). After seven eCG treatments, 30% of treatmek dleveloped an immune
response which increased in proportion to the nunabéanjections received (Lebast al., 1996).
These results agree with ours, where females wieghonded after the third treatment maintained the
immunological competence also after the last ome&arSonet al. (1996) found an increase in anti-
eCG titer immediately after the superovulation tiret in cats. In sheep and wallaby (Raiyal.,
1999; Magareyet al.,2003), the highest immune response appeared few aftsr the injection; but
Roy et al. (1999) reported that the response appeared eaff@rthe second treatment than after the
first one. On the other hand, Mehaisstnal. (2006) observed a decrease in ovulation rate #iter
second treatment with eCG or FSH, but when the boa®s were exchanged, the normal ovulation
rate was restored, suggesting that this effectdcbal related to the immune response. In our study,
blood was collected immediately after rhFSH injetiWe appreciated that, while ovulation rate and
superovulation response diminished in the secoedtrtrent, the specific immune response was
detected in the third one. It would be possiblet ihathe second treatment there were anti-FSH
antibodies but their production began few dayg late

In relation to the immunological effect on reprotiue response, in the present experiment, the
subsequent fertility after artificial inseminati@l) of rabbit does superovulated three times wais n
significantly different whatever the anti-FSH amtily titer level (data not shown). To date, the affe

of anti-eCG production on reproduction of rabbiés lbeen controversial; some authors appreciated
that those rabbits which had no immune responsthiggner good quality embryos (Bodt al,1995),
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while others did not found any effect of anti-eC@tilaodies on receptivity, fertility or prolificacy
(Lebaset al., 1996). In human it has been reported that womei nfertility problems had a higher
anti-FSH antibodies than healthy women (Hadteal.,2005; Halleret al.,2007).

A decrease in reproductive response and in embugditg has been related to the interval among
treatments in different species (Lubbadhal., 1980; Swansomt al., 1996; Kanayama and Osada,
2000; Van Blerkom and Davis, 2001); however in soshadies reproductive response was not
affected by it (Caligarat al., 2001). Our findings indicated that, after extendihg time between
treatments more than one month, neither the owulatate nor superovulation response were
enhanced. Moreover, the number of females whickegmted sera anti-FSH antibodies increased.

CONCLUSIONS

The results of the present study clearly demorestrait repeated rhFSH superovulation treatments in
rabbit does induce a immune response and haveagiveegffect on ovulation rate. Although anti-FSH
antibodies induce a decrease in superovulatioronsgp the ovulation rate of females superovulated
two, three, and four times was significanty higtiean control females. The subsequent fertilityrafte
Al in rabbit does superovulated three times was aifgcted by the anti-FSH antibody level. The
immune response developed shows an important thdivivariability and may be related with the
decreased reproductive response following repdegatments. Nevertheless, since there were females
in which ovulation rate diminished without an inase in sera antibodies; it is clear that reprodacti
failure after consecutive superovulation treatmeais be caused by different reasons, which have to
be studied in future.
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