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Abstract

Yildiz S., M. Uzun, M. Cenesiz, O. Ucar, M. Kaya, F. Onder: Effects of Sexually
Activated Rams or Ewes on Pulsatile LH Secretion in Anoestrous Sheep. ActaVet. Brno 2002, 71:
297-302.

The aim of this study was to test whether anoestrous ewes respond differentially, in terms of
pulsatile LH release, to sexually activated males or femal es. For that purpose, anoestrousewes (n=
21) were divided into three equal groups and placed into three separated rooms. The experiment
commenced two months before the expected breeding season. Body weights and body condition
scores of ewes were recorded prior to the experiment. Into the Female group (n = 7), long-acting
progestins plus oestradiol injected ewes (n = 4) were included; into the Male group (n = 7) long-
acting testosteroneinjected rams (n = 4) wereincluded; and into the Control group (n=7), sexually
inactive ewes (n = 4) were introduced. In order to remove the between animal variance, blood
samplesfor LH weretaken twice, before and after theintroduction, for 8 hat 15 minintervals. The
results showed that mean and smoothed mean LH concentrations, LH pulse frequency, LH pulse
amplitude and duration were not different between the experimental groups neither before nor after
the introduction. However, when the LH data obtained before and after introduction were
compared, it was seen that LH pulse frequency tended to decrease following the introduction in
Female group (P = 0.078). Body weights and condition scores were not different between the
groupsbut LH pulsefrequency was higher in ewesthat had condition scores higher than 2.00 units.
Additionally, there was a significant positive correlation between condition score and LH pulse
frequency (P = 0.004; R?=0.368). In conclusion, it appears that although female sheep tend to
reduce LH pulse frequency of anoestrous ewes, body energy reserves appear to be the major
effector of LH pulse frequency during the anoestrous period studied.

Testosterone, oestradiol, progestin, sexual interactions, body condition score

Photoperiod, nutrition, body energy reservesand social interactionsareamong thefactors
that affect the reproductive activity of the sheep (Adam and Robinson 1994; Yildiz et
al. 2001; Yildiz et a. 2002a and 2002b). In spite of the difficulties in managing
photoperiod, nutrition and body energy reserves, social manipulation of the reproductive
activity in farm animals emerges as a good aternative, especialy, to reproductive
management techniques that facilitate application of reproductive hormones (Rekwot et
al. 2001). Some of the pheromonal methods have been in use for many years as a result of
their practicality. “Ram effect”, which includes separation of rams from the ewe flock and
their reunification after following 3-4 weeks, isan example of thesemethods(M artin etal.
1980, 1986; Lindsay 1996). By this way, anoestrous ewes are brought to cyclicity and
hence reproductive activity of al flock isimproved (Lucidi et a. 2001). This male-to-
female interaction is known to be accompanied by increased LH secretion in the ewes
(Cohen-Tannoudji et al. 1986, 1989). On the other hand, it appears that a female-to-
female interaction might also occur in sheep (Zarco et a. 1995; Yildiz et a. 2002a).
Zarco et al. (1995) found that anoestrous ewes in pens closer to the oestrous females
showed a high degree of ovulation and similarly, in the study of Yildiz et al. (2002a),
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femal esthat were separated from the rams showed agood degree of synchronisation of their
oestrous cycles.

The studies carried out in sheep, therefore, suggest that both male-to-female and female-
to-femaleinteractionsare possible. However, to the best of our knowledge, thereisno study
in which both types of interactions are investigated in terms of their effect on pulsatile LH
secretion. Although ram effect is known to be very strong (Martin et a. 1986; Cohen-
Tannoudji et al. 1986, 1989), effect of an ewe on the LH secretion in other ewes is not
known. Therefore the aim of the current study was to investigate, during the anoestrous
season, the effects of sexually activated males or females on the pulsatile LH secretion
characteristics in anoestrous ewes. For that purpose, (i) long-acting testesterone injected
ramswereused for maleeffect, (ii) long-acting progestin and oestradiol injected non-cycling
ewes were used for female effect, and (iii) anoestrous ewes were used for control group.

Materialsand M ethods

Animals and experimental protocol

Fat-tailed Tuj ewes (3 to 4-year-old, n = 21) were divided into three equal groups during anoestrous season. On
Day 1 (15" July 2001), they were weighed and condition scored [1-emaciated to 5-obese scale, Russel et al.
(1969)] and placed into three roomsin three different buildings of the farm of the Kafkas University, Kars, Turkey
(43°E, 40.5° N). The groups were separated so that there was approximately 50 m distance and at |east two walls
between them. Ventilation of the rooms was through the roof and all other sides were covered with the wall and
adoor. These roomswere not occupied by any other animals since the establishment of the farm in 1996 and they
were cleaned up prior to the experimental study. Additionally, it was made sure that experimental animals had no
contact with the ram-lambs grazing approximately 6 km away during the daytime and stayed in the other part of
thefarm. The anoestrous ewes were kept at their locations for 4 daysin order to reduce the stress of the new place.
Afterwards, on Day 5, animalsin all groupswere blood-sampled for LH for 8 hat 15 min intervals starting at 08:30 h.
Onthe other site of the building, four ramswere injected intramuscul arly with along-acting testosterone (Sustanon
250, Organon, UK) at the dosis of 1 ml per ram (30 mg testosterone propionate, 60 mg testosterone
phenylpropionate, 60 mg testosterone isocaproate, 100 mg testosterone decanoate) and four anoestrous ewes were
injected intramuscul arly with along-acting oestradiol and progestin (Mesigyna, Schering, Istanbul, Turkey) at the
dosis of 1 ml per ewe (50 mg noretisteroneenantate, 5 mg estradiol valerate) on Day 5. On Day 6, rams were
introduced into the room of one group (Male group), Mesigyna injected ewes were introduced into the room of
another group (Female group) and four anoestrous ewes were introduced into the room of the remaining group
(Control group). On Day 8, theanimalsin all groupswere blood-sampled againfor LH for 8hwith 15 minintervals.
Blood samples were immediately centrifuged at 3000 g and plasma was separated and stored at —20 °C pending
measurement for LH. All experimental animalswere fed twice at 08:00 and 18:00 h with high quality grass. Water
was provided ad libitum.

Immediately following the experiment, male and femal e effects produced by injection of sex hormones were
tested and it was clearly found out that both ewes and rams were sexually active. Signs of oestrus were observable
infemale sheep and sexua interest (flehmen, mounting) of theramsto these eweswasvery high, generally resulting
in exhaustion of ewes and rams.

Enzyme immunoassay of LH samples

A sensitive competitive enzyme immunoassay method developed by M utayoba et a. (1990) for bovine LH
andmodifiedby Yildiz et a. (2002b) wasused to analyse L H concentrations. Briefly, D-Biotinyl-e-aminocaproic
acid N-hydroxy-succimidine ester (Biotin-X-NHS, SIGMA, Germany) was used for labelling oLH (NIDDK-oLH-
1-4 (AFP-8614B)). Affinity purified goat |gG antirabbit |gG was attached to the solid phase and labelled and non-
labelled (sample) oL H were competed against the anti-oLH raised in rabbit (NIDDK-anti-oLH-1 (AFP-192279)).
Dilutionsof biotinyl LH and oL H antiserum werefound to be 1:5,000 for 1:3,200,000, respectively. Standards used
in the current study were between 0.39-50 ng oL H/ml. The minimum detection limit of the assay was 0.70 ng/ml.
Theintra-assay coefficients of variation were 8.5% and 6.4% and inter-assay coefficients of variation were 19.4 %
and 19.8 % for the quality controls containing 4.1 and 10.0 ng/ml LH, respectively.

Analysis of LH results

EIA results of LH were analysed for numbers of pulses by using PC pulsar programme developed by M erriam
and Wachter (1982). The G parameters (the number of standard deviation by which a pesk must exceed the
baseline in order to be accepted as pulse) were 3.0, 2.6, 2.2, 1.8, and 1.4 for G,-Gg, these being the requirements
for pulses composed of 1 to 5 successive samplesthat exceed the baseline, respectively. Smoothing time used was
480 min. The Baxter parameters describing the parabolic relationship between the concentration of ahormonein
a sample and the standard deviation (assay variation) about that concentration, obtained from a pool of samples,
were 0.086 (b,, they intercept), 0.11 (b,, the x coefficient) and 0.0014 (b, the X2 coefficient).
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Statistical analyses

Body weight, BCS, and LH data taken at the first and second samplings were compared separately using
Generalised Linear Modelswithinthe MINITAB statistical package (MINITAB Inc, Pennsylvania, USA) by using
the experimental groups as factors. For comparison of the first and second samplings, however, paired t-test was
used without taking into account the experimental groups. Paired t-test was also used separately for each
experimental group to find out the differences that might have occurred between the first and second samplings.
Linear regressions within MINITAB statistical package were used to find out the relationships between LH data
and BCS. Data are presented asmean + SE.M.

Results

Body weight and BCS

Body weights were 55 + 2.6, 60 + 2.3 and 59 + 3.5 kg for Female, Male and Control
groups, respectively (P> 0.05). BCSwere2.1+0.2,2.4+ 0.2, and 2.3+ 0.1 unitsfor Female,
Male and Control groups, respectively (P > 0.05).

LH data

Mean and smoothed mean LH concentrations, LH pulse frequencies, amplitudes and
durations are given in Table 1 for the first (before introduction) and second (after
introduction) samplings. Paired t-test was used to find out whether there had been a change
in LH data between the samplings carried out before and after the introductions. However,
no differencewasobserved in LH databut LH pulsefrequency tended to decreasein Female
groups (P = 0.078), whereas it increased non-significantly in Male and Control groups.

Tablel
Pulsatile LH secretion characterisitics of anoestrous ewes before or after theintroduction of sexudly-activated females
(Femalegroup) or maes(Malegroup) or sexually inactive females (Control group). No statistical differenceswere
observed between the groups neither before nor after theintroduction. Values represent mean + SE.M.

Control group Female group Male group
Before After Before After Before After

Mean LH concentration (ng/ml) 16+01 | 1.7+02 | 14+01 | 15+01 | 14+01 | 1.1+0.2

Smoothed mean LH conc. (hg/ml) | 1.6+0.1 | 1.6+02 | 1.3+01 | 1.3+02 | 14+01 | 1.1+02
LH pulsefrequency/ 8h {0.43+0.20|0.71+£0.29 {0.57+ 0.30|0.14+ 0.14 | 0.43+ 0.20 | 0.57 + 0.43
amplitude (ng/ml) 1.21+0.19|1.89+0.07|1.67+0.15|1.62+ 0.19(1.33+ 0.24 | 1.66 + 0.68
duration (min) 30+£15 23+8 28+9 15+6 30+15 28+13

2,50

Body weight appeared to be positively
correlated to LH pulse frequency at the first
sampling (R2 = 0.158; P < 0.08) and this
relationship became even much stronger at the
second sampling (R? = 0.339; P < 0.01).
Similarly, BCS was positively correlated to
L H pulsefrequency at thefirst (R2=0.266; P <
0.05) and at the second (R2 = 0.267; P < 0.05)
samplings. However, even a stronger eer" o e o "
relationship was observed between BCS and e 15 20 25 a0 s
mean LH pulse frec]uency of the first and Body condition score (units)
second samplings (Fig. 1). Additionally, ewes Fig. 1. The relationship between BCS and mean LH
P;vvggLiB&?;e?féngltgt %hoeof::'r;t?ohéag pulse frequency for the first and second sampling

periods. Linear regression lines best described the
+0.16vs0.62+ 0.18 pulses/8h; P>0.05) and data, =21 (some points overlap).

R-square = 0.368

2997 P=0.004

y=-1.23+0.76 x

1,50 - * *

0,50

LH pulse frequency (per 8 h)
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second (0.00 £ 0.00vs0.77 = 0.26 pulses/ 8 h; P < 0.05) samplings and when the mean LH
pulse frequencies of the first and second samplings were taken into account (0.13 + 0.08 vs
0.69 + 0.18 pulses/ 8 h; P < 0.05).

Discussion

The present experiment shows that, compared to the female or mal e effects, body energy
reserves appear to be the main regulator of pulsatile LH secretion in ewes during the
anoestrous period studied. It has been reported that BCSis positively correlated to timing of
LH surgein sheep (Yildiz et a. 2002b) and LH pulse frequencies in sheep (Robinson
1990) and cattle (Yildiz et a. 1997). The link between BCS and hypothalamus, where
GnRH secretion is initiated, appear to include leptin secretion from the adipose tissue
(Blache etal. 2000; Yildiz etal. 2001) since leptin informs the hypothalamus about the
sufficiency of energy storesfor theinitiation of reproductive activity (Blache et a. 2000).
It appearsfromthe current study that, infat-tailed sheep breed, which might differ in adipose
tissue deposition and mobilisation, LH pulse frequency isalso well correlated with BCS.

LH pulse frequencies did not differ between the groups during the second sampling. In
other words, there were no significant differences between the Ma e and Female groupsand
the control group. Various reasons might be considered in that respect. First, it appearsthat
the current study was carried out during the period that coincided with the start of
replenishment of the pituitary LH stores in anoestrous season. However, there were still
approximately two monthsfor the commencement of breeding season for that breed (Y ildiz
et a. 2002a) and LH pulseswere therefore low. Probably this prevented the observation of
differences between the groups asaresult of lower LH pulsefrequency. Additionally, Rosa
et al. (2000) reported that numbers of ewes ovulating in response to ram effect were higher
when the ramswereimplanted with melatonin. This suggest that season is an important part
of sexua interactions. Secondly, for the Malegroup, it was not possibletoinduce sex effects
duetotheshort period of introduction. Normally amal e effect woul d be observed after along
period of separation that is 3-4 weeks (M artin et al. 1986). However, female effects are
likely to occur within short periods and there might be no need for separation for the
observance of female effects. As evidenced in women, the odourless compounds taken at
different stages of oestrous cycles have differential effectsin the recipient women (Stern
and McClintock 1998; Weller 1998). Therefore, it appears that female effects might
occur within a short period of time. In the current study, in order to be able to compare the
male and female effects, we tended to introduce rams after short separation. By this way,
short-term results for both male and female effects could be determined. However, the
results obtained suggest little or no effect.

Sampling the ewes twice, before and after the introduction, helped to remove between-
animal variances that could occur. The results of the paired t-test revealed that LH pulse
frequency tended to drop in the Female group, suggesting a negative role of a cycling ewe
on the anoestrous ewes. This isin contrast to the findings of Zarco et a. (1995) who
observed apositive effect of cycling ewes on the anoestrous ewes. In fact, two mechanisms
might be postulated in terms of female-to-female effect: (1) a ewe might give a positive
signal to the other ewesin the flock and hence might advance the timing of their ovulations,
or (2) aewe might give anegative signa to the other ewesto postpone their ovulation and
hence they might be within the synchronous cycling group in the next ovulation. Theresults
obtained in the current study are in line with the latter, whereas the study of Zarco et .
(1995) isin line with the first hypothesis. In astudy carried out by our group we observed,
infemal e-introduced ewes, adelay in preovulatory LH surgesfoll owing progestagen sponge
removal (unpublished data). This might support the negative signa hypothesis. In fact,
under the farm conditions, where the numbers of animals at each stage of oestrouscycleis
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normally different, both hypotheses might be true. For example, an oestrous ewe might give
positive signal to arecipient ewe if sheisin late luteal or follicular period but might give
negative signalsto early or mid-luteal ewes. Similar hypotheses might be postulated for the
times preceding the breeding season. However, further studies are required to find out the
interactions between ewes at different stages of anoestrous season or oestrous cycle.

In conclusion, sexually activated ram introduction for short durations did not yield in
significant positive effects on pulsatile LH secretion whereas sexually activated ewe
introductiontendedto negatively affect L H pul satility in anoestrous ewestwo monthsbefore
breeding season. In fact, during this period, body energy reserves appeared to be the main
effector of pulsatile LH release.

Vliv sexualni aktivace beranti nebo bahnic v zavislosti na rytmu sekrece LH
v anestru ovei

Cilem studie bylo zjistit, zda bahnice v anestru reaguji odliSné na pritomnost sexuilng
aktivovanych samcti a samic. Jejich reakce byla méfena pomoci rytmu pulzatilniho
uvoliiovani LH. Za timto u¢elem byly ovce v anestru (n = 21) rozdéleny do ti{ stejnych skupin
a umistény do tfi oddélenych mistnosti. Experiment zacal dva mésice pfed ocekdvanou
reproduk¢ni sezonou. Pred experimentem byla zaznamendna t€lesnd hmotnost a kondi¢ni
skore ovci. Ke skupin€ samic (n = 7) byly zarazeny 4 bahnice, kterym byl injek¢éné aplikovan
dlouhodobé ptisobici progesteron a estradiol; ke druhé skupiné€ (n = 7) byli pfidani 4 berani,
jimZ byl injek¢né aplikovan dlouhodobé plisobici testosteron; a ke kontrolni skupiné€ (n = 7)
byly zafazeny 4 pohlavné neaktivni bahnice. Abychom vyloucili individudlni variabilitu
naméfenych hodnot LH, byly vzorky krve na jeho stanoveni odebrany dvakrat, pfed a po
introdukci do pokusnych skupin, a to po dobu 8 hodin v 15 minutovych intervalech. Vysledky
ukdzaly, Ze mezi experimentdlnimi skupinami nebyly rozdily v koncentraci LH (primér
a vyhlazeny pramér), frekvenci pulzii LH, v amplitud€ a trvani pulz LH, pfed a po vystaveni
bahnic pritomnosti sexudlné aktivovanych zvitat. AvSak po porovnéni ziskanych vysledka
LH pied a po introdukci aktivovanych jedinct byl ve skupiné samic patrny klesajici trend (P =
0.078) ve frekvenci pulzti LH. Télesnd hmotnost ani kondi¢ni parametry se mezi skupinami
neliSily, avSak frekvence pulzii LH byla vys§i v ovci s télesnym skoére vy$§im nez 2.00
jednotky. Navic byla nalezena signifikantni pozitivni korelace mezi frekvenci pulzii LH
a kondi¢nim stavem (P = 0.004; R? = 0.368) bahnic. Z vysledkil studie vyplyva, Ze v
pfitomnosti aktivovanych ovci inklinuji bahnice v anoestru ke sniZeni frekvenci pulzii LH,
nejvétsi vliv na tuto frekvenci béhem faze anoestru maji zfejmé jejich energetické zasoby.
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