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Table 1. The effects of melatonin and photoperiod regimen treatments on semen parameters (mean+SEM)
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(Semen volume (mL))
L;laajj C,Sf
b a a
0.01 4.06+0.16 4.41+0.16 4.71+£0.16 (Mass movement (%))
0.08 81.18+3.44% 74.30+3.44° 82.86+3.44% S
' R R R (Total motility (%))
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(Plasma membrane integrity (%))
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Sperm concentration (x10°mL™)
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Table 2. Effects of melatonin and photoperiod regimen treatments on scrotal circumference
and length of the testis (mean+SEM)

Sl o s e SoF Sl kS lin
Significance level Control Melatonin Photoperiod Sources of changes
(eile) o adn e
0.1 36445.6+0.42 35665/3+0.42 39269+0.42 (Left scrotal (cm))
circumference
Gro b)) Sl aayy Jaes
0.08 37860.3+0.47% 32554.6+47" 37409.1 +0.47° (Right scrotal (cm))
circumference
Greil) oo an Jsb
0.9 16.08+0.45 15.90+0.45 16.12+0.45 (Left testis length (cm)
0.9 15.93+0.47 15.54+0.47 15.93+0.47 (prl) ooy ez b

(Right testis length (cm))
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Table 3. Effects of melatonin and photoperiod regimen on plasma melatonin concentrations on different days

(mean+SEM)
el Op e SRS i ol
Controls Melatonin Photoperiod Sources of changes
e
67.22+30.8° 252.48+30.8" 137.68+30.8° (d );8)
ay
) £
104.30+30.8 303.88+30.8° 141.75+30.8 -2
(Day41)
84.98+30.8° 268.58+3.8" 101.50+30.8 oo
(Day50)
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Table 4. Effects of melatonin and photoperiod regimen on plasma testosterone concentrations on different

days (meantSEM)
Al P GO s St b
Control Melatonin Photoperiod Sources of Changes
7.30+2.45 6.02+2.45 6.02+2.45 P
(Day 0)
6.43+2.45 7.81+2.45 9.95+2.45 o
(Day 18)
ARISTY
3.70+2.45 6.45+2.45 7.60+2.45 (Day 30)
IANSTY)
7.41+2.45 4.99+2.45 10.51+2.45 (Day 41)
0 Say
1.81+2.45 5.32+2.45 4.18+2.45 (Day 50)

el Sl e (P/00) o 53 a5l o sms o 0L s, 558, b oslie oy >

23 Sl SRl Bl (o0 ey 05 S 5 ald oy S
Rl e Sl o s S Sose
el 05,8 L alie 3 el o sl i
CSlS s ey O s o bale s S
05,5 L amlie 53 )5 iy sl b 5 s 50k
iy Eaozme 53 2 DL (5ol pre il ) el
00 e A e e CAE AS e
a3 maaly GtlasT ol s sl dlasl (5,5
2 SOl 3 e A5 el B s s e

N N P L I

Fal%)

1. Abaigar, T., Domene, M.A. and
Cassinello, J. 2012. Characterization of
theestrous cycle and reproductive traits
of the aoudad (Ammotragus lervia) in
captivity. Theriogenology. 77: 1759—
1766.

2. Alamy, M.A., Foote, R.H. and Hare, E.
2001. Sperm output and concentration in
Finn and Dorset rams exposed to long
and short- day lighting. J. Theriogenoly.
56: 839-854.

3. Almeida, O.F.X. and Lincoln, G.A.
1984. Reproductive photo refractoriness

og

03 bomdly O i gted SRl le 4l
Golsime sl oS das e 0L iolesl slaes S
Lol Sles slaz 58 slondly O s il s
sl elies S L5 mis b s ol
355 (00 S EY X0 A @) 6, Sas sad iz
=00 e L e L lad &S S s 310
bl O s SBlE 53 e 505
aS ol sds ol 58 sl cpl blis 53 S
3 Ams e Rl O e et e s
s 1 SlasSt 5T slagy 55T e Ylazs|
(YY) AS

I S5 dn
Sloagsd olp oo andllas pl 5o 5 5 228
s e S s Skl LI ce e LS
e o i Sl e s S o
A dals w culd mml oligy L IS > il 5l
Sos= = Sl 5 G s Sl pl e Me

L aslio 55 8 5o 05 8 0 lewdly o 0k



Olye 5 paio o> 0 bl

Reproduction nutrition development .
35: 549-558.

11.Delgadillo, J.A., Leboeuf, B. and
Chemineau, P. 1993. Maintenance of
sperm production in bucks during a third
year of short photoperiodic cycles.
Reproduction Nutrition Development.
33: 609-617.

12.Donmez, N., Karaca, F., Belge, F. and
Ates, C.T. 2004. The effects of
melatonin  application on  some
hematological parameters and thyroid
hormones and testosterone in male
goats’ non breeding season. Veterinarski
Archiv. 74: 281-287.

13.El-Sisy, G.A., El-Nattat, W.S. and ElI-
Sheshtawy, R.l. 2008. Effect of
superoxide dismutase and catalase on
viability of cryopreserved buffalo
spermatozoa. Global Veterinaria. 2: 56-
61.

14.Fitzgerald, J.A. and Stellflug, J.N. 1991.
Effects of melatonin on seasonal
changes in reproduction of rams. Journal
of animal science. 69: 264-275.

15.Gomez-Brunet, A., Santiago-Moreno, J.,
Malpaux, B., Chemineau, P., Tortonese,
D.J. and Lopez-Sebastian, A. 2012.
Ovulatory activity and plasmaprolactin
concentrations in wild and domestic
ewes exposed to artificial photoperiods
between the winter and summer
solstices. Animal Reproduction Science.
132: 36-43.

16.Hafez, E.S.E. 1952. Studies on the
breeding season and reproduction of the
ewe. Journal of Agricultural Science.
42: 189-265.

17. Hanif, M. and Williams, H.L. 1991.
The effect of melatonin and light
treatment on reproductive performance
of yearling Suffolk rams. British
Veterinary Journal. 147: 49-56.

18.1zzo, G., Francesco, A., Ferrara, D.,
Campitiello, MR., Serino, I., Minucci, S.
and distria, M. 2010. Expression of
melatonin (MT1, MT2) andmelatonin-
related receptors in the adult rat testes
and during development. Zygote. 18:
257-64.

19.Johnston, J.D., Klosen, P., Barrett, P.
and Hazlerigg, D.G. 2006. Regulation of

00

in rams and accompanying changes in
the patterns of melatonin and prolactin
secretion. Biology of reproduction. 30:
143-158.

4. Arrebola, F.A., Perez-Martin, C.C. and
Santiago-Moreno, J. 2010. Limitation of
seasonality in reproductive parameters
of  Mediterranean  bucks, using
photoperiod treatment. Small Ruminant
Research. 89: 31-35.

5. Casao, A., Vega, S., Palacin, I., Perez-
Pe, R., Lavina, A., Quintin, F.J., Sevilla,
E., Abecia, J.A., Cebrian-Perez, J.A.,
Forcada, F. and Muino-Blanco, T. 2010.
Effects of melatonin implants during
non-breeding season on sperm motility
and reproductive parameters in Rasa
Aragonesa rams. Reproduction in
Domestic Animals. 45: 425-432.

6. Coloma, M.A., Toledano-Diaz, A,
Castano, C., Velazquez, R., Gomez-
Brunet, A., Lopez Sebastian, A., and
Santiago-Moreno, J. 2011. Seasonal
variation in reproductive physiological
status in the Iberian ibex (Capra
pyrenaica) and its relationship with
sperm  freezability. Theriogenology.
76:1695-1705.

7. Chemineau, P., Malpaux, B., Brillard,
J.P. and Fostier, A. 2007. Seasonality of
reproduction and production in farm
fishes, birds and mammals. Animal. 1:
419-432.

8. Delgadillo, J.A. 2011. Environmental

and social cues can be wused in
combination to develop sustainable
breeding techniques for goat

reproduction in the subtropics. Animal.
5: 74-81.

9. Delgadillo, J.A., Cortez, M.E., Duarte,
G., Chemineau, P. and Malpaux, B.
2004. Evidence that the photoperiod
controls the annual changes in
testosterone secretion, testicular and
body weight in subtropical male goats.
Reproduction Nutrition Development.
44:183-193.

10.Delgadillo, J.A., Hochereau-de Reviers,
M.T., Daveau, A., Chemineau, P. 1995.
Effect of short photoperiodic cycles on
male genital tract and testicular
parameters in male goats (Capra hircus).


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwi_os-fpbXIAhXB33IKHfYoC44&url=http%3A%2F%2Frnd.edpsciences.org%2F&usg=AFQjCNHSp7FEyVNvz1x0jNCJCqFfnh1Kyw
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjh7vnxorXIAhVMfxoKHY_wDqo&url=http%3A%2F%2Frnd.edpsciences.org%2F&usg=AFQjCNHSp7FEyVNvz1x0jNCJCqFfnh1Kyw
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CBoQFjAAahUKEwiWx7aOg8TIAhXiqnIKHQgBBg0&url=http%3A%2F%2Frnd.edpsciences.org%2F&usg=AFQjCNHSp7FEyVNvz1x0jNCJCqFfnh1Kyw
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjepZeFobXIAhXH1RQKHWsgCjA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fanimal-reproduction-science%2F&usg=AFQjCNHJAMDZXZm60N4ARmHBBKl94IjlDA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjG-4PLkrXIAhVBuRQKHf4aBi4&url=http%3A%2F%2Fwww.ccsenet.org%2Fjournal%2Findex.php%2Fjas&usg=AFQjCNFtigtUtrtNeNy3ScFTwGI5RkL7Dg
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBoQFjAAahUKEwjKgqP_6KPIAhVhJnIKHcHVA1E&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00071935&usg=AFQjCNGlBndMQ0onIJvjKPhKv8WMwyQt6Q
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBoQFjAAahUKEwjKgqP_6KPIAhVhJnIKHcHVA1E&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00071935&usg=AFQjCNGlBndMQ0onIJvjKPhKv8WMwyQt6Q

IFAA (V) 85kowd (V) WGS9l 45 (g Ay puiid

27.Ramadan, T. A., Taha, T.A., Samak, M.
A., Hassan, A. 2009. Effectiveness of
exposure to longday followed by
melatonin  treatment on  semen
characteristics of Damascus male goats
during breeding and non-breeding
seasons. Theriogenology. 71:458-68.

28.Roca, J., Martinez, E., Vazquez, J. M.,
Ruiz, S. and Coy, P. 1991. Influence of
season on testicle size and libido in male
goats from the Mediterranean area.
Animal Production. 52: 317-321.

29.Rosa, H.J.D., Juniper, D.T., and Bryant,
M.J. 2000. Effects of recent sexual
experience and melatonin treatment of
rams on plasma testosterone
concentration, sexual behavior and
ability to induce ovulation in seasonally
anestrous ewes. Journal of reproduction
and fertility. 120: 169-176.

30.Rosa, H.J.D., Silva, C.C., and Bryant,
M.J. 2012. The effect of melatonin
treatment in rams on seasonal variation
of testicular size and semen production
parameters. Small Ruminant Research.
102: 197-201.

31.Shelton, M. 1978. Reproduction and
breeding of goats. Journal of Dairy
Science. 61: 994-1010.

32.Tuncer, P.B., Sariozkan, S., Bucak, M.
N., Ulutas, P.A., Akalm, P.P,
Buyukleblebici, S. and Canturk, F. 2011.
Effect of glutamine and sugars after bull
spermatozoa cryopreservation.
Theriogenology. 75: 1459-1465.

33.Vanecek, J. 1998. Cellular mechanisms
of melatonin action. Physiological
reviews. 78: 3.

34.VanVuuren, R.J. Pitout, M.J. and van
Aswegen, CH. 1992. Jj Theron Profiles.
Putativemelatonin  receptor inhuman
spermatozoa. Clin Biochem. 25: 125-7.

35.Zarazaga, L.A., Gatica, M.C., Celi, I.,
Guzmén, J.L. and Malpaux, B. 2010.
Effect of artificial long days and/or
melatonin treatment on the sexual
activity of Mediterranean bucks Small
ruminant research. 93: 110-118.

o1

MT melatonin receptor expression in the

foetal rat pituitary. Journal of

neuroendocrinology. 18: 50-56.
20.Kaya, A., Baspinar, N., Yildiz, C.,

Kurtoglu, F., Ataman, M. B. and
Haliloglu, S. 2000. Influence of
melatonin  implantation on  sperm

quality, biochemical composition of the
seminal plasma and plasma testosterone
levels in rams. Revue de Médecine
Vétérinaire. 151(12): 1143-1146.

21.Kokolis, N., Theodosiadou, E.,
Tsantarliotou, M., Rekkas, C., Goulas,
P. and Smokovitis, A. 2000. The effect
of melatonin implants on blood
testosterone and crosome activity in
spermatozoa of the ram. Andrologia. 32:
107-114.

22.Lincoln, GA. and Short, R.V. 1980.
Seasonal breeding: nature’s contraceptive.
Recent Progress in Hormone Research.
Renewable energy Company. 36: 1-51.

23.Lopez, E., Brea, G., Palomares, M.D.,
Perez, S.S.Garzon, Gigler, A. and
Montoro, V. 1996. Sperm Characteristics
of Manchego ram lambs treated by
melatonin implants. Arch de Zootec. 45:
395-401.

24 .Martin, G., Fisher, J., Blackbery, M.,
Boukhlig, R., Hotzel, M., Miller, D.,
Shepherd, K. and Walkden- Brown, S.
1994. Nutritional and photoperiodic
control of testicular size in suffolk and
Merino rams. Australian society of
animal production. 20: 427.

25.Mukasa-Mugerwa, E. and Ezaz, Z.
1992. Relationship of testicular growth
and size to body weight and onset of
puberty in Menz ram lambs.
Theriogenol. 38: 979-988.

26.Palacin, 1., Abecia, J.A., Forcada, F.,
Casao, A., Cebrian, J.A., Muino, T.,
Palacios, C. and Pontes, J. M. 2008.
Effects of exogenous melatonin
treatment on out-of-season ram fertility.
Italian Journal of Animal Science. 7:
199-206.


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBoQFjAAahUKEwjVuezk46PIAhVil3IKHTvuB6U&url=http%3A%2F%2Fpress.endocrine.org%2Fpage%2Frphr&usg=AFQjCNFMoTMijzIgPiCH5_v069rFQZk6kQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=0CDgQFjADahUKEwiMy-6Lk7XIAhUBlxQKHQR4DOo&url=http%3A%2F%2Fwww.res-uk.com%2F&usg=AFQjCNFw5kHBHjXy1sfWEkp-vxm3jZSLqg
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&ved=0CE8QFjAHahUKEwiq2OnLlKTIAhXjg3IKHSoIBUg&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%3Fterm%3DJournal%2520of%2520reproduction%2520and%2520fertility%255BTitle%255D&usg=AFQjCNH2oJ_ra4kjkyt8AZosG-uk76fOMQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&ved=0CE8QFjAHahUKEwiq2OnLlKTIAhXjg3IKHSoIBUg&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%3Fterm%3DJournal%2520of%2520reproduction%2520and%2520fertility%255BTitle%255D&usg=AFQjCNH2oJ_ra4kjkyt8AZosG-uk76fOMQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBoQFjAAahUKEwi03Pi6krDIAhVJ6oAKHWVeAa0&url=https%3A%2F%2Fwww.facebook.com%2Fpublic%2FJj-Theron&usg=AFQjCNHhQE9Zscrf5tJiCV1tiyD50wgWog
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBoQFjAAahUKEwi03Pi6krDIAhVJ6oAKHWVeAa0&url=https%3A%2F%2Fwww.facebook.com%2Fpublic%2FJj-Theron&usg=AFQjCNHhQE9Zscrf5tJiCV1tiyD50wgWog

i

Gargan University of Agricultural
Sclances and Natural Resources

J. of Ruminant Research, Vol. 7(1), 2019
http://ejrr.gau.ac.ir

Effects of melatonin and photoperiod regimen on reproductive characteristics
and hormonal status of Afshari rams out of breeding season

*A. Rajaei Moghadam?, R. Masoumi?, M. Shahmoradi®
'M.Sc. Graduated, Dept., of Animal Sciences, Faculty of Agriculture, University of Zanjan. 2Associate
and *Assistant Prof, Dept. of Animal Sciences, Faculty of Agriculture, University of Zanjan
Received: 16/05/2018; Accepted: 16/04/2019

Abstract

Background and obijectives: It is well known that rams show a marked seasonal variation in
many reproductive aspects, including testicular size, semen production, plasma testosterone
concentration and sexual behavior —characteristics that generally increase from spring to
autumn. These changes are mainly regulated by photoperiod with long days being inhibitory
and short days being stimulatory. The administration of melatonin at the appropriate time of the
year, or following a treatment of long days can mimic the stimulatory effect of natural short
days in advancing the period of maximum reproductive activity in the ram. The objective of this
study was, therefore, to determine whether treating rams with melatonin and photoperiod in
mid-spring increased testicular and semen concentration parameters. The aim of present study
was to investigate the effects of melatonin and changes in photoperiod regimen on semen
characteristics of Afshari rams out of the breeding season.

Material and methods: Twelve rams were randomly allocated into three groups: rams in
control group were exposed to natural day photoperiod. In Melatonin group rams were treated
as the same as control group plus two melatonin implants (18 mg) one in the area under the skin
of the left ear and another in the area below the right ear. In photoperiod regimen group rams
were managed as the same as group 1 and 2 until 4 p.m. (8 hours light) and thereafter were kept
in dark stall until 8 am. Plasma melatonin and testosterone concentrations were measured by
commercial kits. Testicle dimensions were measured five times during experiment and semen
samples were taken two days a week for eight weeks. The data were analyzed in a randomized
complete block design.

Results: The results showed that photoperiod regimen increased semen wave motion motility in
compare to control group (P= 0.01). In addition, sperm concentration in melatonin treatment
group (5.32x\+* + 0.25/mL) significantly increased in compare to control group (4.12x\.* *

0.25/mL) and photoperiod regimen group(4.15x\+* + 0.25/mL; P= 0.002). Plasma membrane

integrity in melatonin treatment group (42.90 £ 4.79%) and in photoperiod group (56.37 *
4.79%) on different sampling days were significantly different (P= 0.05). Sperm viability in
melatonin treatment group (61.99+3.18%) decreased in compare to control group (77.40 *
2.75%) on different sampling days (P= 0.01). Plasma melatonin concentration in melatonin
group increased in compare to photoperiod group and also control group. Plasma testosterone
concentration was not affected significantly in experimental groups on different sampling days
following melatonin or photoperiod treatments (P=0.05). Left scrotal circumferences in
photoperiod regimen group (39269 + 0.42 cm) and in melatonin treatment group (35665.3 +
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0.42 cm) were not different on sampling days. Right scrotal circumference in melatonin
treatment group decreased in compare to control group and photoperiod group on different
sampling days (P= 0.08), also, left testis length and right testis length in melatonin treatment
group, control group and photoperiod group were not different on sampling days.
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