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ABSTRACT

Diazinon (DZN) is an organophosphate insecticide has been used
widely in agriculture to control pests. DZN has been found to induce
reproductive dysfunctions in animals, particularly, avian species. This
current study evaluated the lethal effects of acutely ingested DZN on the
ovaries of laying hens. Twenty white leghorn laying hens were divided
equally into two groups. Group one was kept as a control, and the second
group was administrated orally with a single dose of DZN (6 mg/kg B.W)
for twenty one days. At end of the experiment, serum and tissue samples
(ovaries) were collected for hormonal and histopathological analysis. The
results revealed that body weight was not affected significantly by DZN
treatment. However, DZN treated group exhibited destructive changes in
folliculogenesis, degeneration of ovarian follicles, and stromal
hemorrhage in comparison with the control group. Additionally,
significant changes of steroidal hormonal levels were observed with a
significant increase in serum progesterone and decrease in estrogen in the
treated group as compared to the control group. Therefore, the current
reduction of serum estrogen in our study could be due to the destructive
effects of DZN on ovarian tissues and/or its ability to alter the expression
of P450 aromatase, the enzyme which is involved in estrogen production.
In the contrary, serum progesterone levels increased significantly. This
increase might be due to the activation of some steroidogenic enzymes
such as 3B-hydroxy-steroid dehydrogenase (3B-HSD) by ovarian
secondary follicles.

In conclusion, this current study showed that acute oral
administration of DZN induces destructive structural changes in ovary
and changes in female sex steroid hormone levels in blood. This lethal
effect of DZN may lead to the infertility in laying hens, thus economic
lose and health impact.

INTRODUCTION

Pesticides are employed extensively as an essential technological tool all over
the world in agriculture and horticulture not only to control pests, but also to increase
crop yield and to improve human nutrition and economy. However, a host of
unfavorable environmental adverse effects of life forms and human health have been
reported (Johnson, 1968; Goodman et al., 1992). Pesticides adverse effects might
cause direct or indirect effects on life forms depending on toxicant grade, toxicant
concentration, species sensitivity, age, sex, size, duration of exposure, temperature,
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and various other environmental parameters (Johnson, 1968; Kingsbury and
Kreutzweiser, 1987; Goodman et al., 1992).

Several studies have shown that organophosphate pesticides (POs) may induce
various toxic effects on reproduction in many different animal species (Hanna and
Kerr, 1981). Administration of methyl parathion in rat resulted in decreased in ovarian
weight, number of healthy follicles, and the number of estrous cycle (Asmathbanu and
Kaliwal, 1997). Similarly, methyl parathion causes deterioration in structural changes
in reproductive organs and in the biochemical parameters in the epididymis male rats
(Prashanthi et al., 2006). Other study showed that exposure to dimethoate decreased
serum testosterone levels, testicular weight, sperm mortality, and increased the
percentage of dead and abnormal sperms in rats and rabbits (Salem et al., 1988; Afifi
et al., 1991). Exposure to quinalphos resulted in increased serum LH, FSH, prolactin,
and testosterone levels, and severe disruption in spermatogenesis in male rats (Sarkar
et al., 2000). On the other hand, some studies showed that exposure to DZN induced
lipid peroxidation, altered antioxidant enzymes, damaged DNA (Altuntas et al.,
2004), and increased the risk of cancers (Gandhi and Snedeker, 1999). In avian
species, exposure of parathion to female bobwhite quail decreased egg production,
plasma progesterone, cortisone, LH levels, and inhibited follicular development
(Rattner et al., 1982a; Rattner et al., 1986b).

The organophosphate diazinon (0,0-diethyl 0-[6-methyl-2-(1-methylethyl)-4-
pyrimidinyl] phosphorothioate), like many other organophosphate insecticides, has
been used widely to control insects in crops, ornamentals, lawns, fruits, and
vegetables, as well as many other pests through its ability to inhibit the enzyme
acetylcholinesterase activity, thus, impair the reproductive systems of animals (VDH,
2001; Nabi and Tabrizi, 2015; Hanna and Kerr, 1981; Akbarsha et al., 2000) and
inflecting harm to animals before death (Neishabouri et al., 2004; VDH, 2001). In
fish, DAZ exposure was found to alter reproductive behavior, delayed sexual maturity
(Moore and Waring, 1996), reduced growth, disrupted ovarian structure (Dutta and
Meijer, 2003), and reduced egg production (Burkepil et al., 2000). Fattahi et al.,
(2009) showed that administration of DZN to experimental mice caused degenerative
changes in testes, including reduction in testicular weight, seminiferous tubules
diameter, sperm counts spermatogensis, leydig and sertoli cells, and decreased in
serum testosterone. Dikshith et al., (1975) observed that administration of DAZ
caused structural and functional changes in liver and testes in male rats.

Furthermore, diazinon was blamed to be able of reducing fertility due to its
action on pituitary and interfering with the synthesis of natural hormones as an
endocrine disrupter, thence leads to a variety of reproduction problems (Nabi and
Tabrizi, 2015; NCAP, 2000; McLachlan, 2001). Diazinon was reported (Dutta and
Maxwell, 2003; Maxwell and Dutta, 2005) to function as an endocrine disrupter with
changes in the ovarian follicles and estradiol levels. Khawaja et al., (2011) reported
diazinon to be toxic to ovarian tissues in general and developing oocyte and endocrine
para-follicular, which cause a decline in oogenesis ovulation and fertility index in
virgin females. Neishabouri et al., (2004) stated that oxidative stress has been
indicated to be an essential component to the mechanism of toxicity of
organophosphate insecticides leading to generation of free radicals and alteration in
antioxidants or reactive oxygen species scavenging enzymes.

The diazinon toxicity like many other organophosphate insecticides might be
mediated through stimulation of lipid peroxidation, changes in the antioxidant
enzymes, DNA damage, and free radicals, which are involved in cell apoptosis
(Ibrahim and EI-Gamal, 2003; lzumi et al., 2005). Generally, female reproductive
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system is under the control of hormones through the hypothalamus, pituitary, and
gonad axis that regulate its various functions including folliculogenesis, ovulation,
lutenization, luteolysin, pregnancy, and parturition (Bhardwaj and Saraf, 2014).
Therefore, organophosphate of which diazinon has been indicated to disrupt the
structural and functional aspects of female reproduction altering the molecular,
endocrinological, cytological, and biochemical aspects as well, causing ovarian cycle
irregularities and fertility. Furthermore, diazinon has been reported to be highly very
toxic to avian species than are mammals.

Although, there are many available studies concerning the toxic effects of DZN
on the reproduction of many animal species including wild animals, vertebrates,
mammals, birds, and humans, only limited information is available about its effects on
the structure of ovary and sex steroid hormone in female chicken. Therefore, since
scarce studies are available on wild animals, but non on the impacts of DZN to laying
chicken, hence the aim of this study is to investigate the toxic impacts of the available
commercial formulation of diazinon at the biochemical and histomorphological levels
on the ovaries of laying hens.

MATERIALS AND METHODS

Chemicals

Daizinon (DZN), a commercial formulation (60% active ingredient) was
obtained from local market, Saudi Arabia.
Experimental Animals

Twenty white leghorn laying hens weighing 1200-1250 g were used in this
study. Hens were obtained from Aljazeera poultry farm (ABHA, Saudi Arabia). Hens
were housed in separate cages (5 birds per cage), and kept under 14 h:10 h light and
dark cycle, at a room temperature of 24+2°C and provided with commercial layer feed
and water ad libitum. The hens were then divided into two groups, 10 birds each:
Group | was used as a control, while group Il was administered orally with sublethal
doses of DZN (6 mg/kg b.w) daily for 21 days.
Blood Collection and Histopathological Examination

At the end of the treatment, blood samples were collected from the wing vein of
each bird using vacuum syringes, centrifuged at 3500 rpm for 10 min, and sera were
separated and stored at — 80°C until used for determination of blood sex steroid
hormones (estradiol and progesterone) by ELISA using commercial kits. Birds were
sacrificed by decapitation, and the ovaries were dissected, washed in cold saline
solution (NaCl 0.9 % w/v), and the number of preovulatory follicles were recorded.
The dissected ovary was immediately fixed in 10% neutral buffered formalin (NBF)
overnight at room temperature for general histological examination. The fixed tissues
were dehydrated through ascending series of ethanol, cleared in Xxylene, and
embedded in paraffin wax. Paraffin-embedded ovarian blocks were then serially
sectioned at 5- 8 um thick using rotary microtome. Sections were then dried on glass
slides, processed for staining with hematoxylin & eosin (Bancroft and Steven, 1996),
and examined under light microscope (Olympus) equipped with digital camera for
histomorphological changes.
Statistical Analysis

The data were statistically analyzed using SPSS software. The values were
expressed as mean * standard deviation. Differences between the control and treated
groups were determined by one-way analysis of variance (ANOVA). P-value < 0.05
was considered as statistically significant.
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RESULTS

The toxic effects of diazinon (DZN) administered orally to laying hens daily for
21 days on body weights are presented in (Table 1). There were no significant
differences in weight between the control and DZN-treated groups (Table 1 and
Fig. 1).

Table 1: Effect of ingested diazinon (6 mg/kg b.w) administered orally daily over 21 days on body
weight of laying hens.

Groups Initial Body Weight (g) Final Body Weight(g) Body Weight Difference (g)
Control 1231 +14.31 1314.2 +28.41 82
Diazinon 1223.4 + 6.28 1296.2 + 14.08 72

Values were expressed as means + SD of six birds in each group. P < 0.05 was considered as
significant difference in body weight between diazinon and control group.

Effect of oral adminstration of diazinon (DZN) on
body weight in laying hens
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Fig. 1: Effect of oral ingestion of diazinon (DZN) on body weight in laying hens.

The results of the biochemical analysis of the blood samples of laying hens
exposed to 6 mg/Kg b.w. DZN over 21 days demonstrated significant decrease in
serum estradiol levels (P < 0.05) in the treated group (212 + 5.9 pg/ml) as compared
to the control group (232 + 12.2 pg/ml), (Fig. 2A). Similarly, the levels of serum
progesterone (Fig. 2B) increased significantly (P < 0.001) in DZN-treated group (4.8
+ 0.69 ng/ml) as compared to the control group (0.73 + 0.17 ng/ml).

The histological examination of the ovarian tissues of the control group showed
normal ovarian structure with normal folliculogenesis and many distinct stages of
normal follicles in the ovarian cortex (Figs. 3A & B). However, ovaries of DZN-
treated group showed various degrees of histopathological alterations including
disturbances in follicular development, degeneration in stromal connective tissues,
hemorrhage, increased atretic follicles, and the absence of developed stages of
follicles in the ovarian cortex (Figs. 4A & B).
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Fig. 2: Effects of oral ingestion of diazinon (DZN) on: (A) Estradiol (E2) and (B) progesterone levels
in laying hens.

DISCUSSION

In this current study, the body weight of leghorn chicken given 6 mg DZN kg™
has not been affected (Table 1 and Figure 1). This is in consistent with some other
studies in baboon (Ibrahim and El-Gamal, 2003) and in rats (Habiboallah et al., 2010).

Ovary which plays an important role in reproductive functions by synthesizing
steroid hormones and producing oocyte can be affected by pesticides inducing ovarian
toxicity by either direct action through binding to ovarian tissue macromolecules or
indirect action disturbing the HPG axis. In this current study, when leghorn chicken
were given DZN (6 mg/kg) orally for twenty one days, the ovary exhibited many
histopathological changes including disturbances in follicular development,
degeneration in stromal connective tissues, hemorrhage, and an increased atretic
follicles (Figs. 4A & B) as compared to the control group (Figs. 3A & B). Several
other studies have shown that DZN like many other organophosphates can induce
structural changes in gonads in various experimental animals. Bluegill ovary exposed
to DZN resulted in adhesions of primary follicles, cytoplasmic retraction in oocyte I,
cytoplasmic degeneration, increased atretic oocytes, damage to the oocyte IV, partial
destruction of the ovigerous lamellae, vitellogenic membrane destruction of follicles,
increased intrafollicular spaces, and necrosis in cytoplasm (Dutta and Maxwell, 2003).
The testis of male rats exhibited decreased reproductive tissue weight, increased dead
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abnormal sperms, and decreased plasma testosterone levels when DZN was orally
administered (Abd EI-Aziz et al., 1994). Similar results were found by Sanjoy Deka
and Rita Mahanta (2012) in freshwater catfish ovarian tissues after exposure to the
organophosphate Malathion.

Diazinon like many other pesticides can cause a significant decrease in oocytes
survival, which indicated the toxicity of OPs on mammalian oocytes during the early
oogenesis (Bonilla et al., 2008). DZN might induce its effects on ovarian tissue
structures by different mechanisms including apoptosis (Habibollah et al., 2010). One
study showed that DZN and other organophosphates can induce ca™ release from
intracellular structures and promote caspase 12 activation, which could be the
mechanism for apoptosis in ovarian tissues (Nakagawa and Yuan, 2000). DZN has
been stated to accelerate the synthesis of interleukin-11, which in turn can elevate
prostaglandins leading to corpus luteum degeneration (Aluigi et al., 2005).
Additionally, oxidative stress has been shown to be an essential component to the
mechanism of toxicity of OPs leading to generation of free radicals and alteration in
antioxidants enzymes Neishabouri et al., (2004). Zinat Sargazi et al., (2015) showed
that DZN induced lipid peroxidation, increased oxygen free radicals in gonads of male
and female rats and caused infertility. Furthermore, pesticides have the potential to act
as endocrine disrupters exerting their effects by mimicking estrogens, androgens, and
progestins (Newbold et al., 2007). The antigonadal effects of OPs might be due to
their ability to inhibit steroids synthesis. The current study showed that oral ingestion
of sublethal dose (6 mg/kg B.W) of diazinon caused a significant reduction in
estradiol levels and increased serum progesterone significantly (Figure 2A & B).
Various other studies showed in consistent results with our studies that DZN altered
ovarian steroidogenesis (Ohi et al., 2004; Oduma et al., 1995). Therefore, the current
reduction of serum estrogen in our study could be due to the destructive effects of
DZN on ovarian tissues and/or its ability to alter the expression of P450 aromatase,
the enzyme which is involved in estrogen production. In the contrary, serum
progesterone levels increased significantly (Figure 2B) in our study due to DZN
effects. This increase might be due to the activation of some steroidogenic enzymes
involved in the production of progesterone such as 3B-hydroxy-steroid dehydrogenase
(3B HSD) by ovarian secondary follicles. According to several other studies, OPs can
significantly reduce plasma level of progesterone (Habibollah et al., 2010; Parkash et
al., 1992), interfere with STAR protein gene expression, and reduce its production
level (Walsh et al., 2000). Organophosphate such as dichlorvos also can stimulate
dopamine level, which leads to decreased prolactin production. Hence, the decreased
prolactin production can reduce the quantity of LH receptors which are involved in
progesterone synthesis (Goodman, 1994). Thus, affecting ovarian structure and
functions.

In conclusion, based on the results of this current study, DZN like many other
organophosphate pesticides can affect the fertility of laying hens by disrupting ovarian
steroidogenesis and destruction of ovarian tissues. Thus, for a conclusive evidence of
the effects of DZN on the fertility of laying hens, we recommend executing further
experiments on hens and other life forms, which are of economic and health values.

Acknowledgement

The authors wish to thank the deanship of research of King Khalid University
for its financial support.



Effects of acute exposure of diazinon on the ovarian steroidogenesis in chicken G. gallus 7

REFERENCES

Abdel-Aziz MI, Sahlab AM, Abdel-Khalik M. (1994). Influence of diazinon and
deltamethrin on reproductive organs and fertility of male rats. Dtsch Tierarztl
Wochenschr., 101(6): 230-232.

Afifi NA, Ramadan A, el-Aziz MI, Saki EE. (1991). Influence of dimethoate on
testicular and epididymal organs, testosterone plasma level and their tissue
residues in rats. Dtsch Tierarztl Wochenschr., 98(11):419-423.

Akbarsha MA, Latha PN, Murugaian P. (2000). Retention of cytoplasmic droplet by
rat cauda epididymal spermatozoa after treatment with cytotoxic and xenobiotic
agents. J Reprod Fertil., 120:385-390.

Altuntas I, Kilinc I, Orhan H, Demirel R, Koylu H, Delibas N. (2004). The effects of
diazinon on lipid peroxidation and antioxidant enzymes in erythrocytes in vitro.
Hum. Exp Toxicl., 23: 9-13.

Aluigi MG, Angelini C, Falugi C, Fossa R, Genever P, Gallus L, Layer PG, Prestipino
G, Rakonczay Z, Sgro M, Thielecke H, Trombino S.(2005). Interaction between
organophosphate compounds and cholinergic functions during development.
Chem Biol Interact., 15; 157-158:305-16.

Asmathbanu I, and Kaliwal BA. (1997). Temporal effect of methyl parathion on
ovarian compensatory hypertrophy, follicular dynamics and estrous cycle in
hemi-castrated albino rats. J Basic Clin Physiol Pharmacol, 8: 237-254.

Bancroft, J.D, A. Stevens, (1996). Theory and Practice of Histological Techniques. 4
ed. Churchill Living Stone, London.

Bhardwaj JK, Saraf P. (2014). Malathion-induced granulosa cell apoptosis in caprine
antral follicles: an ultrastructural and flow cytometric analysis. Microsc
Microanal, 20(6):1861-8.

Bonilla E, Hernandez F, Cortes L, Mendoza M, Mejia J, Carrillo E. (2008). Effects of
insecticides malathion and diazinon on the early oogenesis in mice in vitro.
Environ Toxicol, 23: 240-245.

Burkepile DE , Moore MT, Holland MM. (2000). The susceptibility of five nontarget
organisms to aqueous diazinon exposure. Bull. Environ. Contam. Toxicol., 64:
114-121.

Dikshith T.S. Behari J.R. Data KK. And Mathur A.K. (1975). Effects of diazinon in
male rats. Histopathological and Biochemical studies. Environ. Physiol.
Biochem., 5: 239-299.

Dutta HM, Meijer HJ. (2003).Sublethal effects of diazinon on the structure of the
testis of bluegill, Lepomismacrochirus: a microscopic analysis. Enviromental
pollution, 125:355-360.

Dutta, H. M. and I. B. Maxwell. (2003). Histological examination of sublethal effects
of diazinon on ovary of bluegill, Lepomis macrochirus. Environ. Pollut., 121
(1): 95-102

Fattahi E, Parivar K, Jorsaraei SGA, Moghadamnia AA. (2009). The effects of
diazinon on testosterone, FSH, and LH levels and testicular tissue in mice
IJRM., 7: 59-64

Gandhi R, Snedeker SM. (1999). Critical evaluation of dichlorvos breast cancer risk.
Critical evaluation #7. Program on breast cancer and environmental risk factors
in New York State (BCERF), Cornell University.

Goodman HM. Basic-medical endocrinology. 2" ED. New York: Raven Press; 1994.



8 Khaled Abdul-Aziz Al Zailaie and Ibrahim Abdulrahman Messaad

Goodman, L. R.; M. J. Hemmer; and D. P. Middaugh. (1992). Effects of fenvalerate
on the early life stages of topsmelt (Atherineps affinis). Environ. Toxicol.
Chem., 11:409-414.

Habibollah Johari, Mehrdad Shariati, Shahram Abbasi, Esfandyar Sharifi, Hamid
Reza Askari (2010). The effects of diazinon on pituitary—gonad axis and ovarian
histological changes in rats. Iranian Journal of Reproductive Medicine, 8(3):
125-130.

Hanna P.J. and Kerr J. B. (1981). Antifertility activity of trimethylphosphate in male
rats. Experientia 37, Birkhauser Verlag, Basel (Schweiz) 999

Ibrahim NA, El-Gamal BA. (2003). Effect of diazinon on ,organophosphate
insecticide, on plasma lipid constituents in experimental animals. J Biochem
Mol Biol., 36: 499-504.

Izumi, H., E. Kimura T. Ota and S. Shimazu, (2005). A two-generation reproductive
toxicity study of n-butylbenzene in rats. Journal of Toxicology Science, 30:21-
38.

Johnson, D.W. (1968). Pesticides and fishes: a review of selected literature. Trans.
Am. Fish. Soc., 97:938-424.

Khawaja R. A.; A. Zaheer; S. Y. Khan; H. M. Tahir; K. Raees; A. Arshad; and T.
Abbas. (2011). Effects of diazinon on the ovarian micro-anatomical and
micrometric parameters of pregnant mice. Afr. J. Biotech., 10(65):
14656-14662.

Kingsbury, P. D. and D. P. Kreutzweiser. (1987). Permethrin treatments in Canadian
Forests. Part 1. Impact on stream fish. Pestic. Sci., 19: 35-48.

Maxwell, L. B. and H. M. Dutta. (2005). Diazinon-induced endocrine distruption in
bluegill sunfish, Lepomis macrochirus. Ecotoxicol. Environ. Saf. 60(1): 21-27.

McLanchlan, J. A. (2001). Environmental signaling: what embryo and evolution teach
us about endocrine disrupting chemicals. Endoc Rev. 22: 319-341. Doi: 10/er.
22.3.3109.

Moore A, Waring CP. (1996). Sublethal effects of the pesticide diazinon on olfactory
function in mature male Atlantic Salman parr. J. Fish. Biol. 48: 758-775.

Nabi, M and A. Tabrizi. (2015). Effects of diazinon on gonadotropins and testosterone
levels in serum of male rat. IJBPAS, 4(3):1119-1126.

Nakagawa T, Yuan J (2000). Cross-talk between two cysteine protease families.
Activation of caspase-12 by calpain in apoptosis. J Cell Biol. Aug 21,
150(4):887-94.

NCAP (Northwest coalition for alternatives to pesticides). 2000. Diazinon ecological
effects and environmental contamination. J. Pestic. Reform/fall., 20: 14-20.
Neishabouri, E. Z.; Z. M. Hassan; E. Azizi and S. N. Ostad. (2004). Evaluation of

immunotoxicology induced by diazinon in C57b1/6. Toxicol., 196(3): 173-179.

Newbold RR, Jefferson WN, Padilla-Banks E. (2007). Long-term adverse effects of
neonatal exposure to bisphenol A on the marine female reproductive tract.
Reprod Toxicol, 24: 253-258.

Oduma JA, Wango EO, Oduor-Okelo D, Makawiti DW, Odongo H. (1995). In vivo
and in vitro effects of graded doses of the pesticide heptachlor on female sex
steroid hormone production in rats. Comp Biochem Physio C Pharmacol
Toxicol Endocrinol, 111: 191-196.

Ohi M, Dalsenter PR, Andrade AJM, Nascimento AJ. (2004). Reproductive adverse
effects of fipronil in wistar rats. Toxicology Letters, 146: 121-127.

Parkash N, Narayana K, Murthy GS, Moudgal NR, Honnegowda.(1992). The effect of
malathion, an organophosphate, on plasma FSH, 17beta-estradiol and



Effects of acute exposure of diazinon on the ovarian steroidogenesis in chicken G. gallus 9

progesterone concentrations and acetylcholinesterase activity and conception in
dairy cattle. Vet Hun Toxicol, 34: 116-119.

Prashanthi, N.; K. Narayana; A. Nayanatra; H. H. Chandra Kumar; K. L. Bairy and U.
J. D'Souza. (2006). The reproductive toxicity of the organophosphate pesticide
0, 0-dimethyl 0-4-nitrophenyl phosphorothioate (methyl parathion) in the male
rat. Folia Morphol (Warsz)., 65: 309-321.

Rattner, B.A., Clarke, R.N., Ottinger, M.A., (1986). Depression of plasma luteinizing
hormone concentration in quail by the anticholinesterase insecticide parathion.
Comp. Biochem. Physiol., 83(C): 451-453.

Rattner, B.A., Sileo, L., Scanes, C.G., (1982a). Oviposition and the plasma
concentrations of LH, progesterone and corticosterone in bobwhite quail
(Colinus virginianus) fed parathion. J. Reprod. Fertil., 66: 147-155.

Salem MH, Abo-Elezz Z, Abd-Allah GA, Hassan GA, Shaker N. (1988). Effect of
organophosphorus (dimethoate) and pyrethroid (deltamethrin) pesticides on
semen characteristics in rabbits. J Environ Sci Health B., 23(3): 279-90

Sanjoy Deka and Rita Mahanta. (2012). A study on the effect of organophosphorus
pesticide mlalthion on hepato-renal and reproductive organ of heteropneustes
fossilis (Bloch). The Science Probe., 1 (1): 1-13.

Sarkar R, Mohanakumar KP, Chowdhury M. (2000). Effects of an organophosphate
pesticide, quinalphos, on the hypothalamo-pituitary-gonadal axis in adult male
rats. Journal of Reproduction and Fertility., 118: 29-38

VDH, 2001. Diazinon Virginia department of health, Division of health hazards
control.

Walsh LP, MC Cormick C, Martin C, Stocco DM. (2000). Roundup inhibits
steroidogenesis by disrupting steriodogenic acute regulatory (STAR) protein
expression. Environ Health Perspect, 108: 769-776.

Zinat Sargazi , Mohammad Reza Nikravesh, Mehdi Jalali , Hamid Reza Sadeghnia ,
Fatemeh Rahimi Anbarkeh (2015). Apoptotic Effect of Organophosphorus
Insecticide Diazinon on Rat Ovary and Protective Effect of Vitamin E. Iranian
Journal of Toxicology, 10(2): 37- 44.



10 Khaled Abdul-Aziz Al Zailaie and Ibrahim Abdulrahman Messaad

Fig. 3(A & B): Photomicrographs of control ovary showing a normal morphological feature and
different stages of follicles development. Cortex (C), ovary follicles (F), arrows (cortical follicle
development). (H&E) X 10.

Fig. 4(A & B): Photomicrographs of DZN-treated ovary showing histopathological changes indicated
by the absence of folliculogensis, degenerative stromal connective tissue, and atretic follicles.
Asterisk (atretic follicle). (H&E) X 10.
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