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ABSTRACT

This study aimed to evaluate the impact of sulpiride and PMSG hormone treatments on estrus
and the number of offspring produced in female rats. Thirty mature rats were divided into
three groups, each consisting of 10 females. The first group was treated intraperitoneally with
sulpiride (0.25 mg/kg), the second group with PMSG hormone (20 1U/kg), and the third group
with normal saline. Treatments were administered after the onset of estrus. Following
treatment, natural mating occurred. The results of the study showed no significant differences
between the PMSG hormone, sulpiride, and normal saline treatment groups regarding the
number of females that showed estrus and mated. However, a significant difference (P <0.05)
was observed between the PMSG treatment group and the other groups with respect to the
average number of embryos, which were 128, 75, and 55, respectively. The Luteinizing
Hormone (LH) concentration was significantly higher (P < 0.05) in the sulpiride-treated group (1.44
+0.12 ng/ml) compared to the PMSG hormone (1.23 + 0.14 ng/ml) and normal saline treatment groups
(0.76 £ 0.08 ng/ml). In conclusion, the application of PMSG was more effective in inducing ovulation

and increasing the average number of offspring compared to sulpiride treatment in female rats.
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INTRODUCTION

Experimental animals play a crucial
role in teaching and research. Small rodents
like mice and rats are more preferred to larger
animals like rabbits, dogs and cats (Amin et
al., 1996). In reproductive function research,
particularly those involving the use of female
animals, mice, and rats are commonly used,
possibly due to their well-characterized
estrous cycle and secure handling. The short
and precise length of estrous in these rodents
(Andrews, 1981, Auta, 2016) also makes
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them very suitable. It can also be used to
investigate the effects of drugs and chemicals
on reproductive function (Byers, 2012;
Younis et al., 2019). It is important to obtain
a large number of ova for some
developmental biotechnology techniques,
such as for the generation of transgenic and
cloned animals. In veterinary medicine,
synchronization is important using certain
medication. Administration of pregnant mare
serum gonadotropin (PMSG) is a simple
method to induce superovulation, and this
method is widely used in mice and rats. In the
mouse, superovulation can be induced at any
stage of the estrous cycle by the injection of
PMSG (Poernomo, 2013, Bambang, 2016).
The maternal exposure to sulpiride (sulpiride
is a substituted benzamide derivative and act
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as a selective dopamine D2 antagonist
indicated to treat acute and chronic
schizophrenia) can alter reproductive
function in female offspring rats (De
Azevedo Camin et al., 2015; Younis et al.,
2020).  Sulpiride significantly  reduced
freezing expression in female rats and the
females’ responsiveness to sulpiride appears
to be dependent on the estrous cycle phase. A
significant reduction in the expression of
contextual conditioned freezing behavior
after sulpiride administration was observed in
females in proestrus/estrus, but not in
metestrus/diestrus (Reimer et al., 2018).
Sulpiride has been successfully used for
induction of ovulation in ewes (Naqvi et al.,
2017). There is an increase in LH secretion
induced by the sulpiride in animals exposed
to the inhibitory role of dopaminergic
pathways (Fiorica et al., 2015; Giorgi et al.,
2015; Saxena et al., 2014). Administrations
of dopamine antagonists such as sulpiride in
mares resulted in a hastening of first
ovulations without interference with fertility
(Panzani et al., 2011). In the fertility study,
sulpiride-treated females, showing persistent
diestrus, resulted in successful mating and
almost all females got pregnant (Ishiil et al.,
2009).

This study aimed to evaluate the impact of
sulpiride and PMSG hormone treatment on
estrus and the number of resulting offspring
in female rats.

MATERIALS AND METHODS

The study was conducted on 30 adult female
rats, with average body weight ranging from
220 to 2509, during the (January 2023 to
March 2023). The experiment was carried
out at Tikrit University's College of
Veterinary Medicine in the animal house. The
animals divided to three groups each one
containing 10 females. The number of
animals in each cage was two and was
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monitored during the test stages for nutrition
and other environmental factors. The first
group was treated with sulpiride (Solarbio
Life Science, China), a dose of 0.25 mg/kg
injected intraperitoneally, second group was
treated with PMSG hormone (MSD Animal
Health, Folligon® PMSG, USA) 20 1U/kg
injected intraperitoneally and a third group
treated by normal saline 0.2 ml injected
intraperitoneally. After treated the males
were introduced to the females for natural
mating.

Blood collection

Blood samples were collected on the same
days after 10 hours from treatment to
determine serum Luteinizing Hormone (LH)
concentrations in all groups. The blood
collection from the tail vein was 0.5 ml while
the rats were under anesthesia (Van Herck et
al., 2001).

Hormonal assay

LH was assayed by using kits of Enzyme-
Linked Immunosorbent Assay (ELISA) Kits
specific for the estimation of rat Luteinizing
hormone (LH) (ELK Biotechnology)
(China).

Statistical Analysis

Data were analyzed by Minitab program
system version 17 and ANOVA tests were
applied. The means compared by Duncun’s
multiple ranges under the level of significant
P<0.05.

RESULTS

The result presented in table (1) showed that
there were non-significant differences in
females showing estrous between all groups.
The results showed a significantly higher
number of offspring (P<0.05) in the group
treated with PMSG in comparison with other
groups.
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Table 1: Effects of PMSG, sulpiride treatments on estrus expression and average number of
offspring in female rats.

Groups treatment No. of No. (_)f Averag_e of
Mated offspring offspring
G1 (10 female) Sulpiride 10 75 75Db
G2 (10 female) PMSG 10 128 12.8 a
G3 (10 female) N. saline 10 55 55¢c

P<0.05, a significant difference.
The luteinizing hormone concentration in the sulpiride-treated group was significantly (P<0.05)
higher than that recorded in the PMSG and N. Saline group (1.44+0.12, 76+0.08 ng/ml,
respectively).

this to the negative effects of sulpiride on

Table 2: LH hormone concentration in oocyte development. Our results also
female rats after treatment. coincide with those of other authors, where

Groups treatment LH (ng/ml) sulpiride treatment showed clear effects on

G1 (10female) Sulpiride 1.44+0.12a the estrus stage in female rats (Hannigan et
G2 (10 female) PMSG  1.23+0.14b al., 1997; Mostafapour et al., 2014).

However, these results disagree with other
studies that reported sulpiride’s use to
induce ovulation (Ali and Najlaa, 2023; Al-
Mousawe and Ibrahim, 2024).

G3 (10 female) N.saline 0.76+0.08c
P<0.05, different superscripts mean
significantly difference.

DISCUSSIONS This study reported that LH levels in the
sulpiride treatment group were significantly
It was documented from the current work higher than in other groups, which agrees
that the average number of offspring with findings reported by OTA et al.
increased in female rats after the application (1986). However, this finding disagrees
of PMSG. This result agrees with previous with those reported by Ahmadi et al. (2013)
findings by Poernomo (2013), who reported and  Mostafapour et al. (2014).
an increase in the number of ova and Additionally, this study disagrees with the
embryos with the use of PMSG. This study notion that sulpiride treatment reduces the
also aligns with other authors who reported synthesis and secretion of GnRH in the
an increase in the number of embryos hypothalamus, which would decrease
(Mukumoto et al., 1995; Nooranizadeh et stimulation for LH and FSH secretion in the
al., 2018). B6 and Mapletoft (2014) pituitary gland (Wieck and Haddad, 2003).
reported that PMSG is used for the
induction of superovulation in rats, and this CONCLUSION
result agrees with the present study due to

. ; It was concluded that the application of
the increased number of offspring. PMSG had the best effects on estrus
manifestation and the average number of
produced offspring compared with sulpiride
treatment in female rats.

The current study found that sulpiride
treatment had non-significant effects on the
number of produced offspring, which is
consistent with the results recorded by Ishii
et al. (2009). They reported that sulpiride-
treated females showed persistent diestrus,
resulting in successful mating, with almost
all females becoming pregnant, although
implantation loss increased under the effect
of sulpiride. The same authors attributed

Acknowledgment

The authors thanks to vet. Med. Colleg
e, Tikrit University.

Funding statement

The authors declare that the present
study has no financial issues to disclose.

86



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 84-89

Conflict of interest

The author declare that there is no conflict
interest.

Author’s contributions

Ali A. Abd: Research article, funding the
acquisition and preparing materials and
review, explain the finding, experimental
design, statistical analysis and editing.
Ethical approval

It was granted through the local committee
of the animal care and use at the

College  of  Veterinary = Medicine,
University of Tikrit (No. Tu. Vet.
25/2024).

REFERENCES

Ahmadi, A.; Saderkhanlou, R.; Salami, S.;
Mahmoudian, S. (2013): Evaluation
of the effect of sulpiride as an atypical
antipsychotic drug on the serum
levels of prolactin, Ih, fsh and
testosterone in adult male rats.
Studies in medical sciences. 23 (6):
577-583

Ali, A. Abd. and Najlaa, S. Ibrahim. (2023):
Induction of oestrus by Sulpiride and
measurement of estrogen hormone in
Iragi AwassiEwes during the out of
breeding season. The Indian
Veterinary Journal, 100(12), 15-18.

Al-Mousawe, A. and Ibrahim, N. (2024):
Diagnosis of Pregnancy in Iraqi
Awassi Ewes Through Progesterone
Hormone Measurement and
Ultrasonography Following
Induction of Fertile Estrus with
Sulpiride. Egyptian  Journal  of
Veterinary Sciences, 55(4), 945-953.

Amin, K.; Khan, M.; Rahman, S.; Khan, N.
(1996): Sexual function improving
effect of Mucuna pruriens in sexually
normal male rats. Fitoterapia. 67(1):
53-58.

Andrews, W. and Ojeda, S. (1981): A
detailed analysis of the serum LH
secretory profiles of conscious free-
moving female rats during the time of
puberty. Endocrinology. 109: 2032—
2039.

87

Auta, T. and Hassan, A. (2016): Alteration
in oestrus cycle and implantation in
Mus musculus administered aqueous
wood ash extract of Azadirachta
indica (neem) Asian  Pacific J
Reproduction. 5(3):188-192.

Bambang, P.S. (2016): Induce Ovulation
Using Different Doses of Pmsg In
Female Rat (Ratus norvegicus)"
Pinnacle Biological Sciences 3 (1),
1127-1129.

B6, G.A. and Mapletoft, R.J. (2014):
Historical perspectives and recent
research on superovulation in cattle
Theriogenology. 81(1): 38-48.

Byers, S.; Wiles, M.; Dunn, S. and Taft, R.
(2012):  Mouse estrous cycle
identification tool and images. PL0S
One. 7(4):e35538

Carvalho, J.; De Oliveira, A.; Da Silva, R.
and Branddo, M. (2009): A
comparative study on the effects of
the benzodiazepine midazolam and
the dopamine agents, apomorphine
and sulpiride, on rat behavior in the
two-way avoidance test. Pharmacol.
Biochem. Behav. 92, 351-356. do

De Azevedo, C.; Vieira, M.; Montagnini,
B.; Kiss, A. and Gerardin, D. (2015):
Effects of maternal exposure to the
galactagogue Sulpiride on
reproductive parameters in female
rats. Physiology & Behavior, 140,
247-253.

Hannigan, J.; Hackett, J.; Tilak, J. and
Subramanian, M. (1997): Sulpiride-
induced increases in serum prolactin

levels in female rats exposed
prenatally to alcohol. Alcohol, 14(6),
585-592.

Ishii, S.; Ube, M.; Okada, M.; Adachi, T.;
Sugimoto, J.; Inoue, Y.; Uno, Y. and
Mutai, M. (2009): Collaborative work
on evaluation of ovarian toxicity. 17)
Two- or four-week repeated-dose
studies and fertility study of sulpiride
in female rats. J Toxicol Sci. 34(Suppl

1): SP175-SP188 2009.



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 84-89

Kon, H.; Hokao, R. and Shinoda, M.
(2014): Fertilizability of
superovulated eggs by estrous stage-
independent PMSG/hCG treatment in
adult Wistar-Imamichi rats. EXxp.
Anim. 63, 175-182.

Luo, C.; Zufiga, J.; Edison, E.; Palla, S.;
Dong, W. and Parker-Thornburg, J.
(2011): Superovulation strategies for
6 commonly used mouse strains. J.
Am. Assoc. Lab. Anim. Sci., 50(4):
471-478.

Mostafapour, S.; Zare, S.; Sadrkhanlou, R.;
Ahmadi, A. and Razi, M. (2014):
Sulpiride-induced
hyperprolactinemia in mature female
rats: evidence for alterations in the
reproductive system, pituitary and
ovarian hormones. International
journal of fertility & sterility, 8(2),
193-206.

Mukumoto, S.; Mori, K. and Ishikawa, H.
(1995): Efficient induction of
superovulation in adult rats by PMSG
and hCG. Exp. Anim. 44(2): 111-118

Ota, H.; Wakizaka, A. and Fukushima, M.
(1986): Modulation of ovarian LH
receptor and serum hormone levels in
rats with hyperprolactinemia induced
by administration of ovine prolactin
or sulpiride. The Tohoku Journal of
Experimental Medicine, 148(2), 213—
227.

Poernomo, B.S. (2013): Embryo collection
toward different doses of PMSG in rat
(Rattus  norvegicus), Proceeding
International Seminar; The Role of
Veterinary Science to Support

88

Millennium  Development  Goals,
Surabaya. ISBN 978-502-70438-0-0.

Reimer, A.; De Oliveira, A.; Diniz, J;
Hoexter, M.; Miguel, E. and Milad,
M. (2018): Fear extinction in an
obsessive-compulsive disorder
animal model: influence of sex and
estrous cycle. Neuropharmacology
131,104-115.

Van Herck, H.; Baumans, V.; Brandt, C.;
Boere, H.; Hesp, A.; van Lith, H.;
Schurink, M. and Beynen, A. (2001):
Blood sampling from the retro-orbital
plexus, the saphenous vein and the
tail vein in rats: comparative effects
on selected behavioural and blood
variables. Laboratory animals, 35(2),
131-139.

Wieck, A. and Haddad, PM. (2003):
Antipsychotic-induced

hyperprolactinaemia in  women:
pathophysiology,  severity  and
consequences. Selective literature

review. Br J Psychiatry. 182:199-204.
doi: 10.1192/bjp.182.3.199. PMID:
12611781.

Younis, L.S.; Al-Mutar, H.A.A. and Abid,
A.A. (2020): Effect of leptin gene
polymorphism  on  reproductive
efficiency in awassi ewes. Adv.
Anim. Vet. Sci., 7(1), 17-23.

Younis, LS.; Abid, AA. and Rasheed, ST.

(2019): Effect of G(129)R
polymorphism in growth
differentiation factor 9 gene on

awassi ewes that breed out of season.
Malaysian Journal of Biochemistry
and Molecular Biology, 22 (2), 69-73.
Doi: 10.35124/bca.2019.19.2. 4649.



Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 84-89

NN Gl B Al gall dae 5 i) o i jalad) g Jalad) (il Jaan () ga g M) il

Bomll a5 el ¢ 5 sl I A ¢ s g

Email: Aliaziz2235@tu.edu.ig  Assiut University web-site: www.aun.edu.eg

s 5l ) 6 ) gl 3365 321 e 3l il PMSG 30 e g twl) s s ) el s ciaa
oxa +,Y2) 3l Lgiallae 5 1531 e panall I Y+ e i S it gaalne 35 ) Al 0 (805
Jala Ugine (paS / 452805 5 +) PMSG O sae Weinllae o3 48 Ao panall 5 ¢y sl Jaba Ugina (aa8 /
Gl ey 3my alaall maes z3le a3 il Jaha U sine ke ale Jglaes Liadlae o5 48U Ao gandl 5 (55 )
CM‘C:“‘LMU&"@}""LBJE‘AP}?LM‘JJ\ DAA;L;:\LQJG_L\ CM\A&J@_}.\LJ&&.\U\JF\ Qb\@\ﬂhedj
Gt asa s Jan ol Laiw ez o) il 5 3adll & peldal Al DU 5 el alall Jslaa s i bl s PMSG (5462
S sl Je 00 5 Ve 51 YA LaY) an siay (sl Lad s AY) e sanall s PMSG g3ke (o P<0.05 (s sine
)8l (/) s 580, Y)Y, £ £) i paludl dallaall e sanal) 8 (P<0.05) B pale IS5 Je§ LH 05008 2S5
s (de/pl e 5l AL YT andall caldl Jslaally #3015 (dofal e 536), YY) )PMSG (e e
Ll Mol e 2y 2l sall Jna 83 55 s sl bt 3 Vlad IS PMISG (030 2 g kel () st il

Olal ey b

OV el ¢ sl ¢ Jalaldl G 8l Jan ey jul g sdgalidall cilall)

89


http://www.aun.edu.eg/
mailto:Aliaziz2235@tu.edu.iq

