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SHORT COMMUNICATION

Ovarian response after a GnRH challenge in seasonally
anestrous ewes
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Rubianes, E., de Castro, T., Ungerfeld, R., Meikle, A. and Rivero, A. ©&fian response after a GnRH challenge in sea-

sonally anestrous ewesCan. J. Anim. Sci77: 727-730. To study the ovarian response of seasonally anestrous Corriedale ewes

to a gonadotropin releasing hormone challenge, daily transrectal ultrasonography or laparotomy were performed and luteinizing
hormone and progesterone profiles were determined. Of the responding ewes (8/17), three ovulated and formed a healthy corpus
luteum and five formed large luteinized follicular cysts that secreted low progesterone levels for 2 to 3 d. Thereforg,ahe stud
progesterone profiles alone could lead to erroneous interpretations of the ovarian response to GnRH challenge in sheep.

Key words: GnRH, progesterone, ovary, anestrous, ultrasonography, ewes

Rubianes, E., de Castro, T., Ungerfeld, R., Meikle, A. et Rivero, A. 198ffet du GnRH sur la réponse ovariénne chez la
brebis pendant I'anestrous saissoniérCan. J. Anim. Sci77. 727-730. On a etudié la réponse ovarienne chez la brebis
Corriedale en anestrous saisonnier au traitement avec GnRH. La réponse a été suivie par des sessions de ultrasonographie trans:
rectal ou par laparotomie et les profiles de LH et progesterone ont été determinés. Parmis les brebis qui ont répontenau traite
(8/17), trois ont ovulées et formées un CL normal et cing ont formées des grands kystes folliculaires luteinissés sduastant des
niveaux de progesterone pendant 2 ou 3 jours. Cependant, n'utiliser que les profiles de progesterone pourrait condsire & fausse
interpretations de la réponse ovarienne au traitement aves GnRH chez les ovins.

Mots clés: GnRH, progesterone, ovaire, anestrous, ultrasonographie, brebis

Early work demonstrated that the administration of a single the beginning of the experiment until the end of it and were
injection of GNRH to seasonally anestrous ewes induced LHobserved twice a day for estrous behavior. The experimental
release in all animals and ovulation in the majority, but treatment consisted of an i.m. injection of 10.6 ug of a syn-
luteal function, as assessed by peripheral plasma progesthetic GnRH analogue (buserelin acetate, Receptal, Hoechst,
terone concentrations, was absent or reduced in most of th&Jruguay) on the morning, of 10 October (day 0) in both
treated animals (Haresign et al. 1975). A large proportion of experiments. Blood samples (10 mL) were collected once
ewes developed only a transient rise in progesterone condaily by jugular venipuncture for progesterone determina-
centration that was released to the formation of a short-livedtion; from 6 d before until 5 d (exp. 1) or 15 d (exp. 2) after
CL (Garverick et al. 1992). Since GnRH treatment could the GnRH challenge. Samples were permitted to clot at
provoke luteinization of large follicles without ovulation room temperature and centrifuged within 3 h after collec-
(Beck et al. 1996) determination of the progesterone profilestion. Serum was stored at —20°C until assayed for hormones.
alone is not a sure approach to evaluate ovarian response t@rogesterone concentrations were estimated by a direct solid
GnRH treatment. The objective of the present study was tophase'29 RIA method previously described (Rubianes and
examine the relationship between the ovarian response antlngerfeld 1993). The RIA had a sensitivity of 0.1 ng L
progesterone profiles after a GnRH challenge in seasonallythe intra-assay and inter-assay coefficients of variation were
anestrous ewes using either direct visualization, or an ultra-10 and 8%, respectively. Repeated endpoints measurements
sonic day-to-day approach. were examined by split-plot analysis of variance (SAS
Two experiments were conducted in successive anestrousnstitute, Inc. 1989). The animals used in both experiments
seasons during 1995 and 1996 (October, 35° SL) using avere handled in a manner consistent with the regulations of
total of 22 multiparous Corriedale ewes (a monovular the Canadian Council on Animal Care.
breed). Ewes weighing 35 to 40 kg were fed alfalfa hay and In exp. 1, on day 5 after GnRH challenge, all aninats (
pellets ad libitum, housed outdoors in sheltered pens (15 ml2) were laparotomized under regional and local anesthesia
x 15 m) or indoor in box stalls (3 m3 m) when required.
Seasonal anestrus was confirmed by the absence of behav-
ioural estrus, the absence of a CL determined by ultra-Abbreviations: CL, corpus luteumGnRH, gonadotropin
sonography and by basal progesterone levels. Eweseleasing hormond;H, luteinizing hormoneRIA, radio-
remained with marker vasectomized rams from 1 mo beforeimmunoassay

727



Can. J. Anim. Sci. Downloaded from cdnsciencepub.com by Facultad de Veterinaria on 07/23/25

728 CANADIAN JOURNAL OF ANIMAL SCIENCE

1,0 —d—C 60
P —m—CL
7 08 —e—NR 50 1
g <~ 40
< 0,6 - .|
Q £ 30
o 041
I 3 20
>
g 027 10 |
o
0,0+ T T T . . ) 0@ T T T T T T T \
-1 0 1 2 3 4 5 0 1 2 3 4 5 6 7 8
Days after GnRH Hours after GnRH

Fig. 1. Progesterone (P4) serum concentrations (mean + SEM) ofFig. 2. Concentrations of LH (mean + SEM) in serum of seasonal
ewes with no response (NR), responding with ovulation and nor- anestrous ewes treated with a GnRH analogue challenge (10.6 g
mal CL development (CL) or cystic formation (C), after a GhRH busereline acetate).

analogue challenge during the seasonal anestrous (exp. 1).

and ovaries were recovered. Number and size of the CL angxperiment. Ovulating and cystic ewes showed similar
of follicles greater than 1 mm in diameter present on the progesterone profiles that were significantly higher<(
ovarian surface were recorded. 0.05) than those of the six non-ovulating ewes between days
Experiment 2 was designed to determine ovarian dynamics3 and 5 after treatment (Fig. 1).
assessed by ultrasonography and progesterone profiles after Results of exp. 2 indicate that the GnRH challenge elicited
the GnRH challenge. The ovaries of 10 ewes were studiedan LH surge in all ewes (Fig. 2). Basal LH concentration
by transrectal ultrasonic day-to-day approach using anjust before GnRH challenge averaged 0.6 + 0.2 nglmL
Aloka 210 real-time, B mode machine and a 7.5 MHz linear whereas the mean maximum LH concentration induced was
transducer, from 6 d before 15 d after GnRH treatment.58.1 + 5.4 ng mt! (range: 43.4 to 79.5 ng mi), which
During examination, a sketch of each ovary was made tooccurred 2 to 3 h after GnRH injection. The duration of the
record the diameter and position of folliclEsmm in diam- LH surge, as estimated from the length of time serum LH
eter. The occurrence of ovulation was indicated by the col-concentrations were above 2 ng mL-1 (Rawlings and Cook
lapse of a large follicle (Rubianes et al. 1996a). To evaluate1993), was at least 7 h in all ewes. Ultrasonic study showed
pituitary response to GnRH, additional blood samples for that only one ewe had ovulated (Fig. 3a) and a CL was
LH determination were taken at 0, 1, 2, 3, 4, 6 and 8 h afterobserved between days 5 and 14 after GnRH treatmentin
GnRH treatment. LH concentrations were determined in this ewe. In support of the ultrasound observations, this ewe
duplicate by the procedure described and validated for sheeghowed normal luteal progesterone levels that ranged from
by Forsberg et al. (1993). Inter- and intra-assay coefficients0.7 to 3.3 ng mtlfor 10 d starting 4 d after GnRH injection.
of variation were 14 and 10%, respectively. Minimum level Three of the six non-ovulating ewes showed non-significant
of LH detectable was 0.2 ng mL rises (= 0.4 ng mth) in progesterone concentrations of only
No ewe showed estrous behavior during either of the 1 d (Fig. 3b). In the other three non-ovulating ewes the large
experimental periods. Retrospective analysis of proges-follicle present at time of GnRH challenge increased in size
terone profiles indicated that two ewes in exp. 1 and threereaching a maximum diameter of 18 mm after 4 to 5 d.
ewes in exp. 2 had high progesterone concentrations (1 torhese structures had a non-echogenic (fluid-filled) cavity
2 ng mL-Y) before the GnRH challenge. These ewes were that was 9 to 14 mm in diameter with a thick luteinized wall.
excluded from further analysis since their progesterone levelsThese cysts then regressed and at day 9 post-GnRH their
indicated they were already cycling. diameter ranged from 5 to 7 mm. Progesterone profiles of
Direct visualization of the ovaries at time of laparotomy in these ewes correlated with cyst diameter (Fig. 3c).
exp. 1 showed that only 2 of 10 ewes had ovulated and Overall, both experiments resulted in 8 out of 17 of ane-
formed a healthy CL (protruding 8 mm and 5 mm from ovar- strous ewes having an ovarian and endocrine response to the
ian surface, respectively). Two of the eight, non-ovulating GnRH challenge. Three of these ewes ovulated and formed
ewes had large follicles with a thick, luteinized wall; one a subsequent, normal CL; the other five ewes developed
ewe had two (15 and 12 mm in diameter) and the other hadarge luteinized follicular cysts. The failure to obtain a higher
one (10 mm in diameter). These structures were classified asate of ovulation could be attributed to an inadequate release
luteinized follicular cysts (Murdoch 1985). None of the of LH after GnRH stimulation but this does not appear to be
other six non-ovulating ewes had follicles larger than 5 mm the case. The LH profiles of all ewes in exp. 2 indicate that
(number of total follicles was 16.2 = 1.5, mean + SEM), and the individual response of ovulating, cystic or non-responding
their progesterone levels remained low throughout the ewes was unrelated to the pattern of the LH surge elicited.
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—e—Follicle - CL  —A—P4 endocrine milieu (Roche 1996). Thus, inadequate concen-
trations of follicular LH receptors in “aged” follicles could
explain the failure of these ewes to ovulate.

Unexpectedly, the ovarian response observed in this
study differed from that described previously where a single
injection of GnRH resulted in ovulation and the subsequent
formation of short-lived CL (Hunter 1991). In our work,
direct observation (exp. 1) and ultrasonic study (exp. 2) of
the ovaries showed that cystic follicle formation was a com-
mon response. No short-lived CL [sm&ld mm in diameter
at days 5 to 6; pale and non protruding from the ovarian sur-
face (Rubianes et al. 1996b)] was observed at laparotomy
(exp. 1). In exp. 2 the only ovulating ewe had a normal CL

a) 15 - [4

b) 151 r10 T ultrasonic image and normal endocrine profiles. Nevertheless,
12 - Los € the progesterone profiles of the five ewes developing cystic
T o e g structures (total of both experiments) were similar to those
E ' @ reported for ewes with short-lived CL responses (Garverick
g ¢ EM@MF 0,4 [ et al. 1992), which was a transient (3-5 d) and small proges-
£ 3 /I \.l I L 02 43 terone concentration increase (0.5 to 0.7 ng mL-1). Therefore,
g o 4 >00 %’, both ovarian responses (i.e. formatlon of a short I|v¢d-CL
“ 2 (‘) ' 2 “‘ ‘ é e & after ov_ulatlon and cyst formation after an ovulatory failure)
had a similar endocrine pattern of a short luteal phase.
We concluded that without direct observation (i.e.
laparoscopy or laparotomy) or, more appropriately, an ultra-
c) 18- 10 sonic day-to-day approach, the study of progesterone pro-
15 | [ files alone could induce erroneous interpretations regarding
Lo,s ovarian response to a GnRH challenge. Further studies of
12 4 | 0.6 the characteristics of the induced luteal structure assessed
9 ' by an ultrasonic approach, particularly determining the rela-
6 4 0.4 tionship between the status of the largest follicle and its
g L 02 response to the LH surge, are needed to improve our knowl-
® ' edge about ovarian response to gonadotropins in anestrous
o+ 00 ewes.
4 2 0 2 4 6 8
Days after GnRH We thank Dr. M. Forsberg and Dr. R. Tagle and his staff for LH

. . and progesterone assay; Dr. M. Lezama of Hoechst, Uruguay, for
Fig. 3. Progesterone (P4) serum concentrations (mean + SEM) andyrqyiding Receptal and A. Salinas for animal handling. This

follicle and CL diameter profiles assessed by transrectal ultra- research was supported by CSIC (University of Uruguay), PEDE
sonography of ewes treated with a GnRH analogue during the seacga and Faculty of Veterinary (CIDEC, 2-380-802).
sonal anestrous (exp. 2): a) ewe that ovulated (Ov.) and underwent '

normal CL development; b) ewes without ovarian response; ¢) geck. N. F. G. Jones. M. Davies. B.. Peters. A. R. and

ewes that responded with formation of large, luteinized follicular \yjijiams. S. P. 1996 Oestrus Ysynchron‘izati‘on in ewes: the effect

cysts. of combining a prostaglandin analogue with a GnRH agonist
(buserelin). Anim. Sci62: 85-87.

. . . Forsberg, M., Tagle, R., Madej, A., Molina, J. R. and Carlsson,
Furthermore, heights and intervals of the LH surge inducedy; A 1893. Radgi;oimmunoas{%ay of bovine, ovine and porcine

by the GnRH challenge were similar to those found normally yteinizing hormone with a monoclonal antibody and a human tracer.
during the ovine estrous cycle (Rawlings and Cook 1993). Acta Vet. Scand34: 255—262.

Hence, ovulatory response after GnRH treatment is lessGarverick, H. A., Zollers, W. G., and Smith, M. F. 1992,
dependent on LH release than on the status of the follicles adechanisms associated with corpus luteum lifespan in animals
was suggested in previous studies (McNeilly and Land having normal or subnormal luteal function. Anim. Reprod. Sci.
1979). In support of this concept, our ultrasonic study (exp. 28 111-124. .

2) shows that in the ovulating ewe the largest follicle was in Haresign, W., Foster, J. P., Haynes, N. B., Crigthon, D. B. and
the growing phase at time of GnRH injection. By contrast, Z0RR, B 0 CLTERRine B0 2 AR PEET Ol
|n.th(_a other six ewes (npn—ovulaung) the large follicles at releasing hormone. J. Reprod. FertB: 269279,

this time were in the static or regressing phases of develop

. A . - Hunter, M. G. 1991. Characteristics and causes of the inadequate
ment. An increase in intraovarian LH receptors is necessary.orpus luteum. J. Reprod. Fert3 (Suppl): 91-99.

for complete follicular development and ovulation. LH McNeilly, A. S. and Land, R. B. 1979Effect of suppression of

receptor numbers increase as follicles grow and decrease gslasma prolactin on ovulation, plasma gonadotrophins and corpus
follicles start to undergo atresia as a result of changes in théuteum function in LH-RH-treated anoestrus ewes. J. Reprod.



Can. J. Anim. Sci. Downloaded from cdnsciencepub.com by Facultad de Veterinaria on 07/23/25

730 CANADIAN JOURNAL OF ANIMAL SCIENCE

Fertil. 56: 601-609.

Murdoch, W. J. 1985.Follicular determinants of ovulation in the
ewe. Dom. Anim. Endocrind: 105-121.

Rawlings, N. C. and Cook, S. J. 1993.H secretion around the
time of the preovulatory gonadotrophin surge in the ewe. Anim.
Reprod. Sci30: 289-299.

Roche, J. F. 1996Control and regulation of folliculogenesis, a
symposium in perspective. Rev. Reprbd19-27.

Rubianes, E. and Ungerfeld, R. 1993Uterine involution and
ovarian changes during early postpartum in autumn-lambing
Corriedale ewes. Theriogenolod®: 365-372.

Rubianes, E., de Castro, T. and Carbajal, B. 1996&ffect of

high progesterone levels during the growing phase of the dominant
follicle of Wave 1 in ultrasonically monitored ewes. Can. J. Anim.
Sci. 76. 473-475.

Rubianes, E., Ungerfeld, R. and Ibarra, D. 1996bSerum anti-
eCG improves luteal function and increases ova/embryos recovery
in eCG-superovulated ewes. Small Rumin. R4s105-111.

SAS Institute, Inc. 1989.User’s guide: statistics. SAS Institute
Inc., Cary, NC.



	Abstract
	Resume
	Fig.1
	Fig.2
	Fig.3
	Acknowledgements
	References

