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ABSTRACT

Ovarian inactivity is one of the most important causes of low fertility in farm
animals in most of developing countries with high economic losses due to low calf and milk
production. The present study was carried out to investigate the present status of ovarian
inactivity in cows at Upper Egypt. Special interest was given to monitor the most important
predisposing factors, the relationship with oxidant/ antioxidant status and polymorphism of
CYP19 gene. The incidence of ovarian inactivity was traced in records of 11361 cows
admitted to veterinary clinics at different cities at Benisuef governorate during 2015.
Moreover, a total number of 260 crosshred cows at Benisuef city was assigned for the
current study. These animals were examined for ovarian activity by rectal palpation.
Progesterone assay was used to confirm the activity. Cows were categorized into a group
having ovarian structure and a group showing bilateral smooth inactive ovary. Blood
samples were used to determine plasma levels of Malondialdehyde (MDA), Nitric oxide
(NO), Total antioxidant capacity (TAC), Superoxide Dismutase (SOD), Zinc (Zn) and
Copper (Cu). The allelic patterns of the PCR product of exon 2 of CYP19 gene was
analyzed and the 351bp, containing exon was amplified followed by sequence analysis.
Results of case records analysis revealed that the incidence of ovarian inactivity at Benisuef
governorate during 2015 average 17.13% from animals suffered from reproductive
disorders. Alwasta city showed the highest incidence while Beba city showed the lowest
incidence. For examined animals at Benisuef city, the incidence average 52.31% from
anestrous animals and it was high in winter and in animals with poor body condition score
(BCS). Blood analysis indicated that MDA (P<0.01) and NO (P<0.05) increased while,
TAC, SOD, Zn and Cu decreased (P<0.01) in affected as compared to normal cyclic cows
with no polymorphism in all examined cows. It was concluded that ovarian inactivity is
predisposing for low fertility in local cows and it is associated with disturbed
oxidant/antioxidant status with no polymorphism in CYP19 gene.

Keywords: Ovarian inactivity - Cows - Benisuef Governorate - Oxidant/Antioxidant
Status - CYP19 gene.
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Introduction

Introduction

Reproductive disorders generally and inactive ovaries, especially
are the main cause of low reproductive efficiency in farm animals in
most of developing countries, especially Egypt (Ahmed, Hanafi and
Zaabal, 2012).

Ovarian inactivity is mainly manifested as late maturity or long
postpartum anestrum and is directly or indirectly attributed to
managemental, pathological and other external influences with
consequent high economic losses (Perera, 2011 and Akhtar, Lodhi,
Ahmad, Qureshi and Muhammad, 2012). This condition induces
high economic losses due to decreased milk production, cost of
treatment and decreased number of calves output during the animal life
span, besides it predispose for infection of the genital system (Ahmed
etal ., 2012).

Many factors have been reported to affect the incidence of ovarian
inactivity including geographical environment, species, breed, season,
level of nutrition, parity and managemental conditions (Kumar,
Singh, Kharche, Govindaraju, Behera, Shukla, Kumar, Agarwal,
2014). The last available record of the General Egyptian organization
for veterinary services (GEOVS ) indicated that 23.56% of the total
examined cows showing ovarian inactivity with high incidence
(23.86%) in cows suffering from genital disorders and it is higher in
upper (24.28%) than lower (23.66) Egypt (GEOVS, 2014).



Introduction

Following physiological activities of living organisms, reactive
oxygen species (ROS) are produced and soon will be neutralized by
oxidant / antioxidant system. Over accumulation of ROS leads to
oxidative stress. The condition was recorded to negatively affect the
prevalence and severity of several health and reproductive disorders in
cows, whereas the accumulated reactive oxygen metabolites (ROM)
are toxic to cells (Ahmed, Nabile, EI Khadrawy, Hanafi, Abd EI-
Moez and Abd El Hameed, 2010).

Genetic evaluation of animal reproductive performance depends on
molecular technology for identifying genes and analysis of their
polymorphism (Beuzen, Stear and Chang, 2000). The biosynthesis of
estrogens from androgen precursors needs enzymatic complex of
proteins known as cytochrome P450 aromatase (Kowalewska-luczak,
Michniewicz and Kulig, 2013). Aromatase, the protein product of
CYP19 gene is the main enzyme in estrogen biosynthesis
(Jedrzejczak, Grzesiak, Szatkowska, Dybus, Muszynska and
Zaborski, 2011).

Aim of the work: This work aimed to:

1- Investigate the present status of ovarian inactivity in cows raised
at Benisuef governorate as a model for Upper Egypt.

2- Analysis of progesterone in relation to ovarian inactivity.

3- Determination of some oxidant / antioxidant values in relation to

ovarian inactivity including:
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e Oxidants as Malondialdehyde and Nitric oxide.

e Antioxidants as Total antioxidant capacity, Superoxide
Dismutase, Zinc and Copper.

4- Monitoring polymorphism of CYP19 gene.
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1. Incidence of ovarian inactivity:

Despite the advance in reproductive managemental
techniques such as estrous synchronization and artificial
insemination, the reproductive activity of cows has not
improved. The last fifty years have seen a significantly increase
in the incidence of reproductive problems and infertility of cows
(Butler, 2000).

In Egypt, ovarian inactivity was detected as an important
component of infertility in native and native X frisian cows rose
at Elmenya, Assuit and Sohag governorates. The overall
average represented 78.9% from total examined anestrous
animals followed by endometritis and silent heat (Ali, Abdel-
Razek, Derar, Abdel-Rheem and Shehata, 2009).

In Lower Egypt, ovarian inactivity is the main reason of
postpartum anestrum in dairy cows. It represented 41.0% from
total examined anestrous dairy cows during the period from
May 2006 to August 2009 in Kafrelsheikh governorate (Karen,
Heleil, Nasef and Serur, 2010).

The last available records indicated that 23.56% of the
total examined cows showed ovarian inactivity while, the

incidence was 23.86% out of the number of cows suffering from
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genital disorders. Moreover, the incidence was higher in Upper
(24.28%) than Lower (23.66) Egypt (GEOVS, 2014).

In Irag, ovarian inactivity represented nearly one quarter
(23.6 %) of the total reproductive disorders in the examined
dairy cows (Al-Dahash and Bensassi, 2009). Furthermore, in
an applied study on lactating cows located in Sulaimania region
in Boghdad, 26.62% of examined cows suffered from ovarian
disorders and inactive ovaries represented 19.51% from these
disorders (Ali and Al-Timimi, 2011).

Cows slaughtered at the Maiduguri abattoir in
northeastern Nigeria and neighboring parts of Niger, Chad and
Cameroon Republics that did not show visible follicles or
corpora lutea on any of their ovaries represented 11.8% from

the total slaughtered animals (Maina, Furo and Adamu, 2010).

In Poland, the incidence of ovarian inactivity was
recorded as 15.9% from the total number of examined animals
and represented 45.9% from the total number of anestrous
Polish black and white dairy cows (Mwaanga, Zdunczyk,
Janowski and Kotowski, 2003). In Holstein-Friesian cows
raised at Poland, ovarian inactivity represented 4.6% from

examined animals (Zbylut, Gehrke and Malinowski, 2012).

For a 10 year retrospective epidemiological survey, using
data from a reproductive management program in high

producing Holstein-Friesian dairy cows in north-eastern Spain,
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the incidence of ovarian inactivity was 7.0% from the total
examined animals and this incidence increased significantly
with time (Lopez-Gatius, 2003).

In a geographical area experiencing both warm and cool
conditions, the overall rate of cows suffering from ovarian
inactivity was 9.3% of examined lactating cows in north-eastern
Spain (Yaniz, Lopez-Gatius, Bech-Sabat, Garcia-Ispierto,
Serrano and Santolaria, 2008). Out of the postpartum ovarian
dysfunctions, ovarian inactivity recorded 49.2% from anestrous

dairy cows (Peter, Vos and Ambrose, 2009).

Thirty-three percent of the slaughtered cows (aged two to
14 years) at the Ngaoundere Municipal slaughter house in
Cameroon were infertile and the common observed disorder
was ovarian inactivity (24.8%) (Bah, Ebangi, Niba,
Manchang, Messine and Achukwi, 2010).

Xiuli Peng, Cao, Deng, Li, Ye and Yu (2011) found
ovarian abnormality in about 60% of dairy cows fed at Yangtze
dairy cow farm (Wuhan, China) from 2004 to 2006 and ovarian

quiescence represented 18.9% from total ovarian abnormalities.

In Kashmir, India, Shah and Andrabi (2012) reported
that after three consecutive per rectum and clinical examinations
conducted at 7 days interval, out of total examined anestrous
crossbred cows, 76.19% showed ovarian inactivity and had not

display oestrus for at least 2-4 months.



