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SUMMARY

This study was conducted to investigate whether passive immunization against bovine follicular fluid (bFF)
affects plasma gonadotrophin concentration and ovulation rate in cattle. Ten nonlactating Mantiqueira cows (a local Bos
taurus breed) were randomly assigned to two groups. Eight to 12 d after estrus, 5 cows were given an iv injection of 100 ml
immune serum (from ovariectomized ewes immunized with charcoal-extracted bFF) while 5 control cows were given serum of
nonimmunized ovariectomized ewes. Cloprostenol (1 mg) was given 48 h later to induce luteal regression. Plasmatic
gonadotrophin concentrations were assayed by radioimunoassay. There were no significant differences within or between
the two groups for plasma concentrations of FSH or LH. Ultrasound scanning used for counting corpora lutea 10 d after
cloprostenol treatment showed two cows from the immunized group having multiple ovulations (one cow with two ovulations
and another with three) while all control cows had single ovulations. Therefore, results suggest that passive immunization
against bFF failed to significantly alter plasma gonadotrophin concentrations but can increase the ovulation rate in some
cows.
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RESUMO

O presente estudo teve como objetivo analisar o efeito da imunização passiva contra líquido folicular bovino na
concentração plasmática de gonadotrofinas e na taxa de ovulação em bovinos. Dez vacas secas do ecótipo Mantiqueira
foram distribuídas aleatoriamente em dois grupos de 5 vacas cada. Oito a 12 dias após o cio, os animais do grupo 1
receberam, por via intravenosa, 100 ml de anti-líquido folicular bovino (produzido em ovelhas ovariectomizadas) enquanto
que os animais do grupo 2 receberam soro de ovelhas ovariectomizadas não imunizadas. Quarenta e oito horas após, foi
aplicada uma injeção intramuscular de 1 mg  de cloprostenol  para induzir a luteólise. As concentrações plasmaticas de
gonadotrofinas foram analisadas por radioimunoensaio. Não foi observada diferença significativa dentro o entre os grupos
para as concentrações plasmáticas de FSH ou LH. A avaliação do número de corpos lúteos do grupo imunizado, realizada
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por palpação retal e ultra-sonografia 10 dias após o tratamento de cloprostenol, mostrou três vacas com ovulação simples,
uma com ovulação dupla e outra com três ovulações, enquanto que todas as vacas do grupo controle apresentaram
ovulação simples. Em conclusão, os resultados observados sugerem que a imunização passiva contra líquido folicular
bovino não altera as concentrações plasmáticas de gonadotrofinas mas provoca um aumento na taxa de ovulação de alguns
animais.

PALAVRAS-CHAVE: líquido folicular bovino, FSH, LH, imunização passiva, taxa de ovulação

INTRODUCTION

Ovulation rate in cattle is influenced by peripheral
FSH concentrations (TAKEDOMI et al., 1995). Release of
FSH from the pituitary is controlled by hypothalamic GnRH
and modulated by endocrine and paracrine factors,
including steroids and peptides (FINDLAY, 1993). Estrogen
and progesterone are potent inhibitors of FSH release and
suppress serum FSH concentrations in ovariectomized
heifers (PRICE & WEBB, 1988). Likewise, the synthesis
and release of FSH in both intact (PRICE & WEBB, 1988)
and ovariectomized  heifers (IRELAND et al., 1983,
JOHNSON & SMITH, 1985; PRICE & WEBB, 1988; BEARD
et al., 1989; PRICE, 1991) are also suppressed by treatment
with charcoal-extracted bovine follicular fluid (bFF).
Because bFF has very low concentrations of steroids, their
biological action on suppressing FSH has been attributed
to substances others than steroid hormones. Now, there is
evidence that  inhibin and related peptides are involved
(FINDLAY et al., 1991). Active (GLENCROSS et al., 1992
and 1994; MORRIS et al., 1993;O’SHEA et al., 1994;
HILLARD et al., 1994) or passive (TAKEDOMI et al., 1995)
immunization against inhibin increases ovulation rate in
heifers although peripheral FSH concentrations were
increased in some (GLENCROSS et al., 1994; TAKEDOMI
et al., 1995) but not all (GLENCROSS et al., 1992, MORRIS
et al., 1993) of these studies. However, inhibin as
immunogen is somewhat limited by cost and availability.
Also, there is the inconvenient of variability of ovarian
response to immunization against inhibin (HILLARD et
al., 1994; MORRIS et al., 1997). On the other hand, bFF
which can be readily aspirated from abattoir-derived
ovaries, is  effective to delay estrus when given at
luteolysis (LAW et al., 1992) and suppresses emergence
of the first follicular wave when given at estrus (QUIRK &
FORTUNE, 1986; TURZILLO & FORTUNE, 1990) or
ovulation (KASTELIC et al., 1990). In sheep, immunization
against bFF increases the ovulation rate (CUMMINS et
al, 1986). In cattle, however, the lack of antigenicity of  bFF
makes it ineffective to induce an immune response.
Alternatively, there is the possibility of injecting directly
into the circulatory stream some bFF antibodies raised in
another species (passive immunization). When effective,
passive immunization results in immediate neutralization
of specific hormones at a very precise moment and has the

advantage of a rapid reversion to normal hormone
concentration after ceasing antibody injection. However,
passive immunization against bFF in cattle has not yet
been reported.

The objective of the present experiment was to
determine whether passive immunization against bFF
affects plasma gonadotrophin concentrations and
ovulation rate in cows.

MATERIAL  AND  METHODS

The procedure to obtain ovine bFF antibodies
was described previously (ALVAREZ et al., 1997). In brief,
bovine ovaries were collected at a local abattoir. Follicles <
22 mm in diameter were aspirated and the follicular fluid
frozen. After thawing, follicular fluid was pooled,
centrifuged (700 g) for 15 min at 4oC to remove cellular
debris, and incubated with 10 mg ml

-1
 activated charcoal

(Norit A, Sigma Chemical Company, St. Louis, MO, USA)
for 2 h at 4oC, followed by sequential centrifugation (17000
g, 1h at 4oC) and filtration through sterile 45 µm nylon
tissue. The resultant bFF had a protein content of 80 mg
ml

-1
 and a 99.8% reduction in steroid content (ALVAREZ

et al., 1997). Five ml of bFF were emulsified in 2 ml of
Freund’s complete adjuvant (Sigma Chemical Company,
St. Louis, MO, USA) and injected subcutaneously on four
points of the dorsal region of six ewes which had been
ovariectomized six months previously. Five boosters were
similarly given at 15 d intervals using bFF prepared in
Freund’s incomplete adjuvant (Sigma Chemical Company,
St. Louis, MO, USA). Serum from four ewes which showed
non-specific precipitation lines against bFF (determined
by Ouchterlony plate technique) was  pooled, filtered
through 45 µm nylon tissue and lyophilized.

Ten nonlactating Mantiqueira cows (a local Bos
taurus breed) were randomly assigned to two groups. The
cows weighted an average of 370 kg (s.e.m. ± 45) and were
of body score between 3 and 3.5 (in a 5 point scale). Eight
to twelve days after synchronized estrus, cows were given
either immune or nonimmune ewe serum (100 ml iv; five
cows per group) and all were given 1 mg im cloprostenol
(Ciosin, Lab. Cooper, Brazil) 48 h later.

The cows were catheterized in the jugular vein
and blood samples were collected into evacuated tubes
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containing heparin. Blood samples were collected 2 h prior
to the immune or nonimmune serum administration and at
2-h intervals for the next 24 h and at 2 h intervals from 36 to
60 h after cloprostenol injection. After that, additional
seven blood samples were collected by jugular
venipuncture at 8 h intervals. Blood samples were
centrifuged for 30 minutes at 700 g and plasma was
recovered and frozen (-20 oC). The number of corpora lutea
(as a measure of ovulation rate) was determined by rectal
palpation and by ultrasonography (Pie Medical Model
480 Vet scanner with 5/7.5 Mhz transducer) ten days after
cloprostenol administration.

Plasma concentrations of gonadotrophins were
subsequently measured using validated
radioimmunoassays as described by BOLT & ROWLING
(1983) for FSH and NISWENDER et al. (1969) for LH. The
sensitivity of the assays was determined according to
RODBARD (1978). Highly purified bovine FSH (USDA-
bFSH-1-2) was used as standard and for iodination and
the FSH antiserum was anti-oFSH NIDDK-oFSH-I-1 (AFP-
C5288113). Intra and interassay coefficient of variation
(CV) averaged 4.2 and 12.2%, respectively. Sensitivity for
bFSH was 1.4 ng ml

-1
. Plasma LH concentrations were

measured using USDA -bLH-I-1 as  standard and for
iodination and the LH antiserum was NIADDK-oLH-1
(AFP-192279). Intra and interassay CV averaged 4.7 and
8.6%, respectively. Sensitivity for bLH was 0.1 ng  ml

-1
.

Plasma gonadotrophin concentrations were
examined for two intervals: the post-immunization period
(from 2 h before to 24 h after treatment with immune or
nonimmune serum) and the preovulatory period (from 18
h before the preovulatory LH surge to 18 h after the surge).
The criteria used to define the preovulatory surge of LH
was two SD exceding the mean of 5 to 10 values preceding
the onset of the surge, determined visually. Data for
plasma gonadotrophin concentrations were log-
transformed and realigned around the time of the
preovulatory LH surge (0 h), prior to the statistical analysis.

Data were analyzed using the Statistical Analysis
System (SAS, 1993). Student’s t test was used to determine
differences between the two treatments for the number of
ovulations and for the interval from administration of
cloprostenol to the preovulatory surge. Split-plot analysis
of variance was used to determine the effect of treatment,
time, and the treatment by time interaction for plasma
gonadotrophins concentrations for both the post-
immunization and preovulatory periods. A preovulatory
rise in plasma gonadotrophins concentrations was not
detected in one cow and she was therefore excluded from
the statistical analysis of the hormone study.

RESULTS

The mean (± s.e.m.) cloprostenol-LH surge interval
was 56 ± 8,1  and 52 ± 9,6  for control and bFF immunized
cows, respectively (P>0.05). There was no significant effect
of treatment or treatment by time interaction for plasma
concentrations of FSH or LH for either the post-
immunization (Figure 1) or preovulatory (Figure 2) intervals.
Though not significant, the average number of ovulations
was greater for treated than control cows (1.6 ± 0.6 versus
1.0 ± 0.0). Similarly, the proportion of cows with multiple
ovulations was greater for treated cows (2 of 5; one with
two ovulations and another with three) than for control
cows (0 of 5).

DISCUSSION

In the present study, passive immunization against
bFF did not significantly affect serum gonadotrophin
concentrations nor ovulation rate. However, a moderate
increase of ovulation rate was observed in 2 immunized
cows (one animal with 2 and another with 3 ovulations). It
is probable that the corpora lutea found in the 2 immunized
cows were originated from the treatment because rectal
palpation of 125 cows of the same herd had single ovulation
and there were no reports of cows delivering twins in the
last 5 years before the present study. One of the immunized
cows did not present LH surge but had a corpus luteum.
The absence or delayed LH surge (and ovulation) in this
cow could be due to high levels of progesterone resulting
from incomplete luteolysis as reported in other studies with
cows treated with cloprostenol (BAISHYA et al., 1980).
Therefore, the lack of significant difference betwen control
and immunized cows could be due to the small number of
animals used in this study.

Previous studies in cattle (GLENCROSS et al., 1992
and 1994; MORRIS et al., 1993 and 1997; SCANLON et al.,
1993; TAKEDOMI et al., 1995) and other large domesticated
species, such as sheep (WRATHALL et al, 1992;
WHEATON et al., 1992), horses (McCUE et al., 1992) and
swine (BROWN et al., 1990) have demonstrated that active
immunization against inhibin or inhibin peptide fragments
increases ovulation rates. Peripheral FSH concentrations
in cattle were increased following immunization in some
(GLENCROSS et al., 1994; TAKEDOMI et al., 1995) but
not all (GLENCROSS et al., 1992; MORRIS et al., 1993) of
these studies. Because basal concentrations of FSH were
not altered in the immunized animals which had increased
ovulation rate, there is the possibility of a direct effect on
the ovary of inespecific antibodies to bFF. In fact, besides
inhibin, bFF contains a variety of substances which affect
follicular development (TONETTA & diZEREGA, 1989). It
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has been reported that administration of inhibin-reduced
(>90%) bovine (LAW et al., 1992) or ovine (CAMPBELL et
al., 1991) folicular fluid  to both heifers and ewes,
respectively, suppressed follicular development and
delayed the return to estrus following luteolysis; these
effects were not attributable to reduced peripheral
concentrations of FSH.

The failure in detecting increases in plasma FSH
concentration after bFF immunization may be related to
the frequency of blood sampling or the assay used.
However, the present assay detected a decline in plasma
FSH concentrations in ovariectomized prepuberal heifers
treated with bFF (ALVAREZ et al., 1998). Nevertheless, in
that study,  the FSH assay was unable to detect plasma
FSH alterations in non-ovariectomized heifers treated with
bFF.

There are indications that both bFF and inhibin
may stimulate the release of LH in sheep (MUTUKRISHNA
& KNIGHT, 1990; MEYER et al., 1991). In cattle, however,
the results of the present study showed no effect of
passive immunization on plasma LH concentrations or on
the interval from cloprostenol treatment to the LH surge
according with previous reports (RHIND et al., 1991;
SCANLON et al., 1993; GLENCROSS et al., 1994).

CONCLUSION

In conclusion, passive immunization against bFF
did not significantly affect plasma gonadotrophin
concentrations but increase the ovulation rate in some
cows. Therefore, further studies using a higher number of
cows are indicated to validate the present findings.
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Figure 1 - Mean (± SEM) plasma concentrations of follicle-
stimulating hormone (FSH) and luteinizing
hormone (LH) in cows treated with nonimmune
(control group) or immune anti bovine follicular
fluid (immunized group) serum. The arrow
indicates the timing of the serum injection.

Figure 2 - Mean (± SEM) plasma concentrations of follicle-
stimulating hormone (FSH) and luteinizing
hormone (LH) in bFF immunized and control
cows during the LH surge (0 h).
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