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SUMMARY

Trials were conducted to evaluate the influence
of vitamin B2, ascorbic acid and melatonin on the
reproductive performance of cross ewes during

summer.

A total of 42 healthy mature cross ewes (3/8
Finnish X 5/8 Rahamani ) was randomly allocat-
ed into 4 groups : the first group (G1) served as
control (n=11) without any treatment. The second
group G2 (n=10) and third group G3 (n=11) were
injected daily with 2 cm (15mg) of vitamin B2
and ascorbic acid intramuscular, respectively.
Ewes in the fourth group G4 (n=11) received
double subcutaneous injections daily of 0.5mg
melatonin at 8 A.M and 16 P.M at the dorsal sur-
face of ear. All treated groups (G2,G3,G4) re-
ceived 6¢cm of zinc chloride (1gm) and chromium

(2.5mg) per os once per week. All animals were
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checked for the onset of oestrus two times daily
using an intact ram. Fertility parameters includ-
ing lambing rate, frequency of single, twin, triplet
and sex ratio (male / female) were recorded.
Blood samples were collected weekly and sera
were separated for determination of progesterone.
I:éparoscdpic examinations were carried out pre
and post-treatment (3weeks). Follicular develop-
ment and ovulation rates were observed among
different groups. Results indicated that, ascorbic
acid treated group had a significantly (P>0.05)
decreased mean interval from treatment to oestrus
as compared to control group (15.73 £ 1.83 Vs.
22.64 + 2.50, respectively). A remarkable im-
provement in the lambing rate in vitamin B,, as-
corbic acid and melatonin treated groups than
that in the control one (80.00, 90.91, 90.00 Vs.
72.72%, respectively). The highest proportion of
ewes bearing single Jamb was observed in ascor-

bic acid group (100.00%). Incidence of lamb
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INTRODUCTION

Seasonal reproductive patterns of sheep are de-
pendent largely on latitude and breed and are in-
fluenced to a lesser extent by other factors such
as strain, age and nutrition (Hafez, 1952). Ewes
are typically anestrus in spring after lambing and
lactating and reémain so until late august or early
scptember. Seasonal anestrous reduces reproduc-
tive efficiency and continues to hinder productiv-
ity (Wheaton et al., 1990). The present study was

therefore condueted' to investigate the effect of

different treatments (vitamin B, ascorbic acid

and melatonin) to stimulate fertility during sum

mer (May June) und
er local enviro

nmental condi-

tions. di
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MATERIALS AND METHODS

l«‘xpcrimcntal animals
The study was carried out on 47 e i

cwes (3/8 Finnish X 5/8 Rahamanj), Ewes
ged

petween 3 10 5 years old and weighting 4¢. 50k
The ewes were raised in Sakha EXPC“"‘Cmal St
tion, belonging to Animal Production RCSCarch
[nstitute. The station is located in the Northery
art of the Nile Delta (31N"). the experimeny stant.

May 2003 and lasted till June 2003.

P
ed in

Feeding
Animals were fed daily a diet of 750g concentrate

feed mixture containing 16% crude prote:n and
250g barseem hay per head. Animals were housed
in semi open yards. All ewes were healthy and
clinically free of external and internal parasites.
Free vitamins were available to ewes all the time.
Three experiments were carried out to induce es-
trus in ewes during anestrus using different treat

ments according to experimental design.

Experimental design

Relaying on laparoscopic examination and evalu-

-~ ation of blood progesterone as described by Rob-

all an-

inson et al. (1991) and Restall et al. (1993),
).

Arun
imals were confirmed as acyclic (true anestt

| ovaries O

ap: aed 10
laparoscopy. Ewes were randomly allocated | |
ntro

four groups: the first group (Gy) served as ¢

(n=11) Wlthout any treatment. The second &

No corpora lutea were found on botl
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G, (n=10) and third group G; (n=11) were inject-
ed daily I/M with 2cm (15mg) of vitamin B, and
2cm (15mg) of ascorbic acid dissolved in dis-
tilled water, respectively. Ewes in the fourth
group G4 (n=10) received a subcutancous injec-
tion of 0.5 mg melatonin dissolved in 20 ml of a
mixture (c%:l v/ v) of water and ethanol at 8 A.M
and 16 P.M at the dorsal surface of ear. All treat-
ed ewes were given one gm zinc chloride and 2.5
mg chromium in form of 6 ml oral drench once

per week.

All animals were detected for the onset of oestrus
twice daily (30 minute for each) using an intact
ram. Ewes came in heat were naturally bred by a
proven fertile ram. Fertility measures including
the time interval between the treatment to onset
of oestrus, lambing rate, number of lambs, sex ra-
tio (male/female) and frequency of single, twin
and triplet among different treatments were re-

corded.

| Laparoscopic examination was carried out on pre
and post-treatment (about 3 weeks after treat-
ment). Number of corpora lutea on both ovaries
and ovulation rate were recorded among different
groups as previously repo;rted ?l_)z Kelly and Alli-
son (1976). Ovarian follicles were counted and
grouped according to their diameter into small
(>2mm), medium (2-4mm) and large follicles

(>4mm).

Vet.Med.d.,Giza.Vol.52,No.4(2004)

Hormonal assay

Serum progesterone was measured by enzyme
immunc-assay using Fertigenix - Prog - Easia
(Biosource). This method has been verified by
Janssen-Caspers (1986). Antisera for the hor-
mone were highly specific with an extremely low
cross reactivity to other steroids. The sensitivity
of the assay was 0.20 ng/ml and the intra-and in-

ter-assay CV were 9.70% and 8.80 %, respective-

ly.

Statistical analysis
The data were analyzed using a commercial soft

ware Statistica for windows (1993).
RESULTS

Table 1 and figure 1 showed that the incidence of

estrous expression among different treatments

was statistically non-significant. While, the time

elapsed from treatment to Ist estrus was shorter
in ascorbic acid treated group than that in the oth-
er groups, but the differences were only signifi-
cant (P<0.05) between the ascorbic acid treated
group and the 'control one. There was a remarka,
ble increase in the lambing rate in vitamin B,, as.
corbic acid and melatonin treated groups than in

the control one (Table 1).
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Fig.1: Serum progesterone concentrations (ng/ml) at different intervals post-treatment.
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4 5 0.80 7(87.50) | 1(12.50) I(IZ.S())
A 9 [.13£0.13
G| N
(Control) P .; — .y
| 4 175 | 6(75.00) [ 1(12.50) f1 (125,
+0.26 7 )
Gh 8 11 1381
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G3 10 10 | 1.00£0.00 5 5
(Ascorbic dcid)
Gy 9 10 1.11£0.11 8 2 400 | 8(88.89) [1(ILID | -
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* The born lambs died.

According to laparoscopic examination of ewes than that in vitamin B2 and control groups (Table

after 3 week post-treatment (Table 3), it was ob-  3)-

served that, a higher percentage of ovulated ewes
was found in G;, Gy, and Gy as compared fo Table 4 showed that the follicular development
was equivalent without any significant difference

G3. On other hand, melatonin treated group has a
In ewes among different groups after 3 weeks

significant (P<0.05) increase in ovulation rate
post treatment.
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Table 3: Laparoscopy of ovarian activity in ewes three weeks post-treatment.

Number | Qvulated Number of corpora lutea Ovulation rate
of - (mean
Groups examined |  CWes Left | Right Total SEM)
y ovary | ovary Ol
ewes (%)
G 7 7(100.00) | 4 4 8 1.14 4+ 0.00
(Control)
G, 10 10 (100.00) 5 7 12 1.202+0.13
(Vitamin B;)
G 6 44 (66.67) | 5 2 7 1.75 b +0.25
(Ascorbic acid)
Gy ' 10 [10(100.00)| 5 1l 16 161.60 5+ 0.16
(Melatonin)

Values with different superscript in the same column are significantly different at P<0.05.

Table 4: Ovarian fo!liculal' development in different groups (mean + SEM)

Number ~ Number of follicles -
of "
Groups | examined Small Medium Large
ewes (<2mm) (2-4mm) (>4mm)
G 7 4.67 % 1.05 1.33 £ 0.61 0.33+0.21
(Control) ' : '
G, 10 471+1.21 ]| 1.29+0.36 0.57+£0.30
(Vitamin B,)
G 6 2.83+098 | 0.67+0.33 | 050+034
(Ascorbic acid) | .
Gy |10 |500£248 | 0504029 | 025+025
(Melatonin) ‘ N
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DISCUSSION

¢ rk demon-
The data obtained in the present WO

iffere between
strated that, there was no difference

. . - l‘
» incidence O
treatments and control group on the 1

oestrus. Similar finding was obtained by EI"
Maghraby (2003) in mature Finn crossed ewces.
Hm:»'c\'cr. Stellflug et al. (1988) found that, the
incidence of oestrus was significantly improved
in melatonin treated ewes (75%) compared to
control ones (59%). Our finding revealed higher
incidence .of oestrus (100%) in untreated ewes
(control group). In this respect, Aboul-Naga et al
(1987) reported that, about 33% of Rahmani ewes
showed continuous ovarian activity throughout
the year, whilst almost all ewes had periods of

behavioral anoestrus.

The mean interval from treatment to the onset of
estrus observed herein was significantly shorter
for ewes received ascorbic acid than those in con-
trol ones (15.73 + 1.83 Vs. 22.64 + 2.50 respec-
tively). Ascorbic acid has many biological ac-
tions of particular relevance to role as a reducing
agent : it is required for the biosynthesis of colla-
gen which is essential for follicular growth, for
repair of the ovulated follicle (Himeno et
al.,1984), for corpus luteum development (Luck
and Zhao, 1993), for biosynthesis of steroid and
peptide hormones, and to prevent or reduce the

oxidation of biomolecules (Sebrell and
1967).

Harris,
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. i nce of vitamin .
Regarding the influe B2 A5Corp;,

acid and melatonin on the reproductjy, Pery,.
mance of ewes, we observed a pronoupgeg effegy

of the above mentioned treatments op the lambing

rates. These results confirm with thoge reporieq n

Merino ewes (Haliloglu and Serpek, 2000) who

concluded that exogenous vitamin C incrcasc_.,. the

fertility rate along with body weight of Pregnany
sheep and newborn. In addition, (he reporieq
lambing rate in the melatonin treateq group
(90.00 %) is close to that recorded (88.89%) by
El-Maghraby (2003). Furthermore, Abecia ¢ 5
(2002) observed that, melatonin treatment i,
sheep can increase both fertility and prolificacy
by improving luteal function. The beneficia| ef-
fect of vitamin B, on reproductive performance
of ewes observed in the present study was de-
scribed early by Hurley and Doane (1989) who
reported that, all B-vitamins are required for the

growth and development of fetus.

Ascorbic acid and melatonin treatment had al-
most no effect on the occurrence of triplet in the
present work. This is a desirable outcome in ewes
with low fecundity under local conditions where
mortality of triplet s very high. This agreed with

the opinion of William et a1, (1992) in Merino
cwes,

As shown ip the above results the sex ratio
(07 9) in melatonin treated ewes (4.00) was
higher than vitamin B, , ascorbic acid and contro!

ones (175, 1.00 and 0.80, respectively. In ocl”
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trast, Williams et al. (1992) found that there was  Aboul-Naga, A.M., Aboul-Ela, M.B., El-Nakhla, S.M. and

no significant difference between melatonin and Mchrez, A.Z. (1987): Oestrous and ovarian activity qf

control groups (1.063 Vs. 1.026 respectively). subtropical fat-tailed Rahmani sheep and their response
to light treatment, J.Agri.Sci., 108: 617-621.

The ovulation rate was significantly (P<0.05) im-  Arendt, J., Laud, C.A., Symons, A.M. and Pryde, S.J.

proved in melatonin treated ewes than those treat- (1993): Melatonin can induce carly onset of the breed-
ed by vitamin B, and control ones (1.60 + 0.16 ing season in ewe. J. Endocrinol., 97: 395-400. ‘

Vs. 1.20 = 0.13 and 1.14 £ 0.00, respectively). David, J.k. and Helmut, M.H.(1992): Mcchanism of actian
These results go in parallel with the findings of of melatonin within the central nervous system. Anim.
Forcada et al. (1995) and El-Maghraby (2003) in Reprod. Sci., 30: 45-65. ‘

sheep during anestrous periods. Melatonin may  El-Maghraby, M.M.LH.(2003): Inducing oestrus and ovarj-
regulate cyclic activity in ewes by affecting the an activity in ewes during anestrous period M.S.C. Ag-
hypothalamo-hyp()phesial axis (Arendt et al., riculture Science (Animal Production) Thesis, Tana
1983). It plays a key role in the transfer of photo- university.

periodic information to the neuro-endocrine axis Forcada, F., Zarazaga ,L. and Abecia, J.A. (1995): Effegt
(David and Helmut, 1992). Follicular activity as

indicated by the presence of medium and large

of exogenous melatonin and plane of nutrition aﬂ;r
weaning on oestrus activity endocrine status and ovuly-
sized follicles, was noted in ewes among different tion rate in salz ewes lambing in the seasonal anestrug.
groups in the present work without any signifi- Theriogenology, 43: 1179-1193.
cant difference. The same finding was reported

by Wheaton, et al. (1990) in Suffolk ewes.

Hafez, E.S.E. (1952): Studics on the breeding scason and
reproduction of the ewe. J. Agri. Sci., 42: 13.
Haliloglu, S. and Serpek, B.(2000): The effects of plasma

vitamin C supplementation on reproduction in shcep.
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