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Abstract: Nine sexually mature rams, three Shall, three Afshari and three Zandi were used in this study. Semen
of rams was collected twice per month during the four seasons of the year and blood samples were obtained
via jugular vein. Seminal characteristics, scrotal dimension and blood parameters were measured at 2 week
mtervals. Time of the year significantly (p<0.05) affected the volume of semen, sperm concentration, percentage
live sperm, percentage abnormal sperm, sperm mass motility, total sperm munber, scrotal circumference, relative
testis volume and serum levels of testosterone, tritodothyronine and thyroxine. All of semen characteristics,
except sperm abnormality, were high in summer months than at other months of the year (p<0.05). Sperm
abnormality was higher in autumn months (p<0.05). Relative testis volume and testicular circunference were
higher in autumn and summer months than at other mouth of the year, respectively (p<0.05). Scrotal
circumference were not significant between Shall and Afshari breeds but comparison with Zandi breed, Scrotal
circumference was bigger (p<0.05). The largest values for thyroid hormones synchronized with low reproductive
performance of rams, but testosterone was highest levels at this time (p<<0.05). Timex*Breed interaction effect
was significant for sperm concentration, total sperm number, semen volume, testis circumference, relative testis

volume, thyroid hormones and testosterone (p<0.05).
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INTRODUCTION

In Tran, the native sheep breeds are year-round
breeders but the intensity of sexual activity varies with
seasons of the year. Few studies have been carried out on
males to mvestigate variation in their reproduction but
reliable data concerming the reproductive characteristics
of Iramian rams are very scare (Zamiri and Izadifard, 1997,
Kafi et al., 2004; Zamiri and Khodaei, 2003).

Sheep m temperate latitudes are seasonal breeders of
the different seasonal cues;, photoperiod 1s the most
reliable parameter and 1s used by animals as an indication
of the time of the year to synchronize endogenous anmual
rhythms of reproduction and physiclogy (Thiery et al.,
2002). Rams exhibit seasonal fluctuation in sexual
behavior, hormonal activity, gametogenesis and also in
testicular weight and volume (Zamiri and Tzadifard, 1997,
Thiery et al., 2002). Thyroid hormones seem to have a
key role in regulating seasonal reproduction in sheep.
Thyroid activity 1s affected by season (Hafez, 1959) and
the absence of thyroid hormones abolishes normal
reproductive endocrine function in rams (Souza et al.,

2002). Parkinson and Follett (1994) showed that
hypothyroidism abolished the seasonal inhibition of
reproductive ability and regression of testis in Welsh
Mountain rams and suggest that thyroid gland may be
involved in seasonal transition of reproductive activity
1n ram.

In Iran, Zamiri and Khodaei (2005) showed that serum
testosterone level was lowest from April to July and
increase thereafter reaching highest values i November
and remaimng high until March n Ghezel and Mehraban
rams. Plasma testosterone concentrations decreased in
spring (non-breeding season) and were highest at the
peak of breeding season in Texel, Suffolk and Ile-de
Frence rams (Mandiki et al., 199%).

Semen superior quality and quantity and testicular
dimensions were especially recorded in late summer and
throughout autumn in Karakul rams (Kafi et al., 2004) and
Ghezel and Mehraban rams (Zamiri and Khodaei, 2005).
Relative testis gjaculate volume, sperm
concentration, total sperm output, sperm motility and

percentage live sperm were higher during summer months
than at other months of the year (Taha et al, 2000).

volume,
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The aim of the present study was to evaluate monthly
changes in plasma concentrations of testosterone and
thyroid  hormones,
characteristics of three Iraman fat-tailed sheep breeds.

testicular size and seminal

MATERIALS AND METHODS

Nine sexually mature rams, three each of Afshari, Shall
and, Zandi (the native breeds in Tran), 3-4 years of age
were used in this study. The study was carried out at the
Animal Science Research Station (35°56'N, 50°58'E),
College of Agriculture, Tehran University from October
2003 to September 2004. All amimals were housed in a
cover shelter with an open-air run allowed to walk freely.
Animals were clinically examined regarding the health of
their external gemitalia. Rams were fed a mixture of
straw-hay and barley according to the recommended
requirements of the NRC throughout the year. Water and
sheep mineral blocks were available and ad [ibitum. Rams
were weighed at monthly intervals.

Seminal characteristics, volume,
testicular circumference and, blood samples
measured two week intervals throughout one year. In
terms of sexual performance, scrotal sac volume was
measwred by the water displacement method described by
Evans and Robinson (1980) and then divided by body
welght to calculate the relative testis volume. Semen was
collected using artificial vagina. Ejaculates were placed in
a water bath at 38°C. Mass motility (on a scale of 0
(immotile) to 5 (vigorous motility) was subject estumated
at 400xmagnification using a light microscope equipped
with a warm stage. Sperm concentration was measured by
a haemocytometer slid. Total sperm concentration
calculated by multiplying semen ejaculate volume and
semen concentration. Sperm morphological characteristics
assessed using the staining
technique (Evans and Maxwell, Scrotal

relative testis
were

were nigrosin-eosin
1987).

circumference was measured with a tape-measire.

Blood samples were collected by heparinized tubes
from the jugular vain of each ammal, two times during
each month of the year and immediately placed on ice.
The bloed samples were transported to the laboratory and
centrifuged at 3000 rpm for 10 min. Blood plasma were
collected and stored at -20°C until analysis. Thyroxine,
triiodothyronine and testosterone were measwed using
radioimmunoassay techmique. Radioimmunoassay was
performed using commercial kits of triiodothyromne
(Biosowrce Co., Belgium, mimmum detectable
concentration of 0.15 nmel 17" and intra- and inter-assay
coefficient of variation was 1.35 and 4.55%, respectively),
thyroxine (Biosource Co., Belgium, minimum detectable
concentration of 0.4 nmol L™ and intra and inter-assay
coefficient of variation was 3.24 and 6.75%, respectively)
and testosterone (Radim Co, Italy; mimmum detectable
concentration of 0.35 nmol I.™! and intra and inter-assay
coefficient of variation was 5.4 and 7.5%, respectively).
Data were analyzed using the procedwres of general linear
model (GLM) (SAS, 1996). Significant differences among
means were detected using Duncan’s multiple range tests
of SAS (1996).

RESULTS

Overall means wvalues of semen parameters
throughout one year in three ram breeds are present in
Table 1. Semen volume was sigmficantly affected by
month of the year (p<0.001) and between breeds
(p=<0.001). Semen volume was greater in Afshari rams than
Shall and Zandi rams and greater in September (p<<0.05)
than other months of the year in three breeds (Table 2).
Sperm concentration was sigmficantly different between
breeds and the months of the year (p<<0.001) and the
highest sperm concentration (418.56x107) of three breeds
was that in September (p<0.05). Mass motility was not
significantly different between Shall and Afshari breeds
but was significantly different with Zandi breed (p<0.05).
Mass motility m three breeds was the highest (4.93)
in September (p<0.05). Total sperm concentration was

Table 1: Monthly overall values of seminal characteristics in three breeds throughout one year*

Semen volume Total sperm Sperm concentration Mass motility Live sperm Sperm abnormality

Months (ml.) concentration (x10") (x10M (0-5) (%) (%)

October 1.13° 438.80P 376.60¢ 4.69% 64.62¢ 18.25
November 1.06™ 385.20:%f 317.65¢ 47.31° 01.432 12.50¢
December 0.95%¢ 291.80% 303.64% 3.75¢ 68.93" 10.43¢
January 0.95% 275.06% 261.388 3.06% 63.56F 8.93
February 0.90¢ 22807 248,31 3,377 58.06% 12.00¢
March 0.87¢ 236.46" 291.63% 2.81° 60.37" 11.75¢
April 1.08> 374200 347.408 2.93% 63.627 11.75¢
May 1.21° 383,13 313.71%% 3.06% o4.31° 11.87
June 115 326.75% 2813280 4.30° 59.81" 13.62°
July 1.03 312880 336.37°% 4.25° 00.37° 887
August 1.12 415.13> 366.36™ 4.50% 58.31! 11.68
Septernber 1.3¢ 567.06 418.54° 4.932 70.18* 5568
SEM 0.022 0.61 5.16 0.069 0.42 0.291

*Mean for each effect in the column, with different superscript differ significantly (p<0.05)
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Table 2: Breed overall mean values of seminal characteristics in three ram breeds throughout one year®

Semen volume Tatal sperm Sperm concentration Mass motility Live sperm Sperm abnommality
Breed (mL) concentration (x107) (x10M (0-5) (%) (%)
Shall 0.980° 329.680 328.22(p 39100 63.250F 11.5400
Afshari 1.3200 442.32(¢ 3479100 3.980¢ 63.560 11.580°
Zandi 0.900¢ 268.86(F 292.650F 3.63(P 644008 11.220°
SEM 0.031 11.296 5.846 0.079 0.699 0.357

*Mean for each effect in the column, with different superscript differ significantly (p<0.05)

Table 3: Monthly overall values of testicular measurements in three breeds

Table 5: Mean monthly values of plasma thyroxine, triiodothyronine and

throughout one year* testosterone in three breeds throughout one year*
Months Relative testis volume (cm’® ke™") Scrotal circumference Triiodothyronine Testosterone Thyroxine
October 10.7200 36,6200 Months (nmol L1 (nmol L1 (nmol L™
November 11.340° 34.870 October 15.270° 1.45C¢ 19.54(¢
December 6.800% 31.120% November 6.510° 14308 17.170"
January 6.0608 20.870¢ December 5.190% 2.33(F 24.81(¢¢
February 5.9108 20.750¢ January 4.250%% 1.4308" 23.350¢F
March 6.710° 316808 February 4.040% 1.360¢ 24,6604
April 6.230% 31.620¢ March 2.290" 1.800F 20.15(¢
May 7.220% 32.870° April 4.370°% 23508 33.680P
June 7.600° 33.560° May 3.4208 2.29(F 20.28(F
July 6.750° 34.420¢ June 5.280¢ 2.03¢¢ 36.190¢
August 8.820° 35.120° July 4.120°% 1.89¢¢ 25,7208
September 10.260° 35.930P August 8.720° 14204 22.78¢F
SEM 0.904 0.336 September 13.720° 1.070 18.83(F
*Mean for each effect in the column, with different superscript differ SEM 0.308 0.054 0.736

significantly (p<0.05)

Table 4: Breed overall mean values of testicular measurements in three ram
breeds throughout one year*

Breed Relative testis volume (cm’® kg™") Scrotal circumference
Shall 8210 33.680°
Afshari Q71 35450
Zandi 6.230F 30.43(r
SEM 0.252 0.308

*Mean for each effect in the column, with different superscript difter
significantty (p<0.05)

significantly between breeds (p<0.001) and months of the
yvear (p<0.001). The lowest and highest total sperm
concentration were recorded in September (567.06x107)
and February (228.04x107), respectively (Table 1} (p<0.03).

Percentage of live sperm was not significantly
different between breeds (Table 2), but sigmficantly
affected by months of the year (p<0.0l1) (Table 1).
Percentage of live sperm was the highest in September
(76.18) and was the lowest in March (58.00) (p<0.05).
Percentage sperm abnormality was not significantly
between breeds (Table 2) but was significantly between
months of the year (Table 1) (p<0.05).

Relative testis volume varied sigmficantly (p<0.001)
between breeds (Table 4) and months of the year
(Table 3). The month of November showed higher
(36.62 kg cm ™) and the moenth of February showed a
lower (29.75 kg cm™) relative testis volume. Also the
Zandi rams showed a lower (p<0.05) mean value for
relative testis volume (6.23 kg cm ™) than those in the
Shall and Afshari rams. Mean scrotal circumference varied
significantly (p<0.001) between breeds and months of
the year (Table 3 and 4). The lowest and highest mean
value was recorded in October (36.62 ¢m) and February
(29.35 cm), respectively.

*Mean for each effect in the column, with different superscript differ
significantly (p<0.05)

Table 6: Breed overall mean values of testicular measurements in three ram
breeds throughout one year*

Testosterone Triiodothyronine Thyroxine
Breed (nmol L™H (umol L™ (nmol ™1
Shall 5.590¢ 1.510¢ 22.220r
Afshari 6.410° 1.9200 24.65(F
Zandi T7.010¢ 1.700° 26.130°
SEM 0.190 0.033 0.193

*Mean for each effect in the column, with different superscript differ
significantly (p<0.05)

Plasma testosterone, triiodothyronine and thyroxine
concentrations were significantly different (p<0.001)
between breeds (Table 6) and months of the year
(Table 5). Interaction effect of breed with sampling time
on plasma testosterone and thyroid hormones was
significant (p<0.001). The highest concentration of
thyroxine and triiodothyronine (36.19 and 2.35 nmol 1.7,
respectively) were seen in the months with long days
(April, May and Tune) and the lowest concentration
(17.17 and 1.07 nmol L', respectively) were after day
length had declined (September, October and November)
(Table 5). Plasma testosterone concentration declined
(p=<<0.05) in October and reminded low until May with the
lowest concentration (2.29 nmol L") recorded in March.
A significant increase was observed in the mean
concentration of testosterone from May to August
(p=0.05) (Table 5).

DISCUSSION

The results reported in this study showed that
Afshari, Shall and Zandi rams are continuous breeders as
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they produce semen all the year round. Patterns of
changes in semen characteristics were similar in three
breeds.

A high ambient temperature, particularly 1n
association with increasing day length during spring
months has been demonstrated to result in reduction in
semen quality in rams (Perez-Clariget et al., 1998;
Karagiamdis et al., 2000). In present study semen quality
and quantity of Afshari, Shall and Zandi breeds increase
significantly from mid summer to early autumn The
improvement in semen quality and quantity during
breeding season on semen volume, sperm concentration,
sperm mass motility, sperm normality and percentage live
sperm has been reported (Lincoln and Davidson, 1997,
Tbrahim, 1997; Mandiki et al., 1998; Karagianidis et al.,
2000, Taha et al., 2000, Kafi et al., 2004; Zamir1 and
Khodaei, 2005).

In northern breeds, Maximum testicular activity has
been observed to occur in late summer to mid autumn
(Lincoln et al., 1990). In this study maximum relative testis
volume and scrotal circumference were recorded in late
summer to mid autumn months. Scrotal circumference, a
high heritable trait, is considered as an excellent index of
sperm production in ram (Toe et al., 2000).

In the present study plasma concentrations of
testosterone were highest at end of summer. At the
beginning of October, the scrotal circumference attained
its maximum size, corresponding to the highest serum
testosterone level during same period. This relationship
was also reported in other breeds of rams (Lincoln et al.,
1990; Perez et al., 1997; Kafi et af., 2004; Zamiri and
Khodaei, 2005). Mandiki et al. (1998) indicated that the
better quality of semen and the higher reproductive
capacity observed during the breeding season may be
related to lugh levels of testosterone and LH secretions.
Inversely, the decrease in pulsatility of these hormones
may contribute to the low efficiency of spermatogenesis
observed in spring.

In the present study plasma thyroxine and
triiodothyronine concentrations was significantly higher
in winter and spring months than in summer and autumn
months in Afshari, Shall and Zandi breeds. Webster et al.
(1991) reported that thyroid hormones play a key role
in the expression of the seasonal reproductive cycle
in ewes, because they increase responsiveness to
oestradiol negative feedback that causes termination of
the breeding season. In Corridale and Merino rams,
minimal concentrations of testosterone were found in late
autumn and maximal levels were noted m mid-summer and
early autumn and thyroxine concentration was high at the
end of winter and in spring and was low from the end of
sumnmer to mid-autumn. In another study with Corriedale
rams kept under extensive rearing condition, Perez-
Clariget et al. (1997) observed minimal thyroxine levels

during late summer and early autumn when testosterone
concentrations  were  high. Maximal thyroxine
concentrations were found in late autumn when scrotal
circumference was decreasing.

Thyroid hormoenes were also reported to be essential
for changes in Gn RH newosecretory systems that are
fundamental to reproductive seasonality. Response to
thyroxine 1s lost gradually during mid-to late anoestrous
season (Billings et al., 2002). In Tran, when thyroidal
activity of Ghezel and Mehraban rams was low, the
testicular activity and serum concentration of
testosterone was at the highest level (Zamiri and Khodaei,
2005). These finding could be extrapolated to those of the
present study since the highest thyroxine and
triiodothyronine level was associated with the shortest
photoperiod and the lowest values for ambient
temperature, plasma testosterone concentration, relative
testis volume and other semen parameters.

In conclusion, the present finding confirmed the
parallelism between seasonal changes in gonadic function
and in variations in testosterone but not in thyroid
hormones concentrations. Semen quality and quantity
parameters mn Afshari, Shall and Zandi rams were better
during late summer to mid-autumn (breeding season) than
during other months of the year.
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