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Abstract: Problem statement: The sperm counts of men have declined by about iB0%te last few
decades. The contribution of environmental contamii to this decline cannot be overemphasized.
Pesticide is one of the most pervasive environnhecit@mical contaminants that have been of
increased use due to the compelling need to fez=dwhr-growing world human and animal population
and protect their health. Chlorpyrifos (CPF), aelydused Organophosphate (OP) insecticide has been
reported to alter male reproductive hormones anthege characteristics. Apart from acetyl
cholinesterase inhibition, the induction of oxidatistress is one of the molecular mechanisms
implicated in CPF poisoningApproach: The present study was aimed at evaluating thecteéfe
vitamin E in mitigating oxidative damage to theugtiiry gland and the testis, induced by chronic CPF
administration in Wistar rats. Methodology: Twemtyult male Wistar rats divided into 4 groups of 5
rats in each group were used for this study. Giaegeived soya oil (2 mL kg, while Group Il was
administered vitamin E (75 mg Ky Group Il was administered CPF only (10.6 mg*kd/8th
LDsg), while group IV was pretreated with vitamin E (i kg®) and exposed to CPF (10.6 mgRg

30 min later. The regimens were administered otal\gavages once daily for a period of 15 weeks.
At the end of the treatment period, the rats wererificed and the pituitary glands and testicular
tissues were assayed for the concentrations of Midehyde (MDA) and the activities of Superoxide
Dismutase (SOD) and Catalane (CARpesults: The result showed that the increase in conceotrsiti

of pituitary and testicular MDA and a decreasehim activities of SOD and CAT recorded in the group
exposed to CPF were ameliorated by pretreatmeitit wiiamin E.Conclusion: This indicates that
vitamin E mitigates reproductive toxicity induceg bhronic CPF exposure due to its protective
antioxidant activity on pituitary glands and thetéss.

Key words: Oxidative stress, pituitary gland, vitamin E, Luiging Hormone (LH), Superoxide
Dismutase (SOD), Catalane (CAT), Malonaldehyde (MD®rganophosphates (OP),
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INTRODUCTION Therefore, the tendency for human and animal
exposure in both rural and residential environmnisnt
The increase in human and animal populationcommon (Ngouleet al., 2007). The main mechanism
especially in the last few decades, has led to thef action of OP is inhibition of the activity of &tyl
compelling need to increase food production. TheCholinesterase (AChE), an enzyme essential for
development of high-yielding crop varieties and thenormal neuronal transmission in living organisms
formulation of more potent pesticides to aid in the(Abou-Donia, 2003).
elimination of pests that destroy crops are theeesfo Chlorpyrifos (CPF) is a broad spectrum OP
imperative (Joshét al., 2005). Organophosphates (OP) insecticide that has gained popularity in domestic,
insecticides are widely used for the control ofeitts industrial and agricultural pest control (Lemus and
pests (Vidyasagaat al., 2004) as it account for 50% of Abdelghani, 2000). It is of relatively moderate
global insecticide use (Casida and Quistad, 2004)mammalian toxicity (Kenagat al., 1965). Since its
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introduction into the American market in 1965, CPF1999). Earlier studies have shown the ability ¢dwiin
has been used in agricultural crop protection (tess E to protect tissues from lipoperoxidative changes
and Brimijoin, 2008) and occasional use for thetadn induced by OP insecticides on the red blood cells
of ticks on cattle (Eatoret al., 2008). Despite the (Yavuz et al., 2004) and the brain (Ambali, 2009).
restriction placed on some of its domestic appbicet  Therefore, the present study evaluated the mitigati
by the United States Environmental Protection Agenc effects of vitamin E on oxidative changes in the
(USEPA, 2000), its presence is being reported withi pituitary gland and testes induced by chronic CPF
the general population, indicating on-going exposure in Wistar rats. This study will serve as a
environmental exposure (Meelatral., 2006; Whyatet  prelude to evaluating the effect of vitamin E in
al., 2007). Like many OP compounds, the primary butmitigating adverse reproductive consequence insgtija
not necessarily the main mechanism of action of GPF by chronic CPF exposure.

the inhibition of AChE by the oxon metabolite of EP

leading to the inhibition of the neurotransmitteCA\at MATERIALSAND METHODS

cholinergic target tissues (Eatenal., 2008). However,

low level exposure at doses that do not inhibit ECh Experimental animals: Twenty adult male Wistar rats
have been reported to cause toxicity (Slotkinal.,  (8-10 weaks), weighing 116-151g, obtained from
2006), prompting search for other mechanisms of CPRnimal house of the Department of Veterinary
toxicity. The induction of oxidative stress is onethe =~ Physiology and Pharmacology, Ahmadu Bello
mechanisms implicated in OP-induced toxicity University, Zaria, Nigeria were used for the expet.
(Gultekin et al., 2001; Ambaliet al., 2007; 2010a; They were housed in plastic cages in the Department
2010b; 2010c; 2011; Vermet al., 2007). Oxidative and were fed on standard rat pellets while wates wa
stress, which results from imbalance in the body'sprovided ad labium.

oxidants and antioxidants in favor of the formes, i

known to induce cellular damage (Halliwell and Chemicals. Commercial grade CPF, TERMICOT

Gutteridge, 2007). Under normal circumstances, théSabero Organics, Gujarat, India), was obtained as
body is endowed with effective antioxidant systems 20% emulsifiable concentrate and was reconstitited
combat the menace of oxidative stress. However, igoya oil to make 10% stock solution. Vitamin E
extreme oxidative challenge, such as those obsémved Envirose-108 (100 mg capsulé) (XL Laboratories
pesticide poisoning (Saxena and Garg, 2010), thEVT Ltd., Rajasthan, Indla) was reconstituted Olyﬁ
body’s antioxidants machineries are overwhelmed©il to 100% v/v prior to daily administration. Adither
Under this circumstance, therefore, there is thedrte ~ Achemicals used in the study were of analyticatigra
supply the body with exogenous antioxidants.

Epidemiological and experimental studies haveAnimal treatment schedule: The rats were divided at
shown that CPF exposure impairs male reproductiveandom into 4 groups of 5 animals in each group and
activities causing low sperm count and altering thewere given the following regimens: Group | (S/ailxs
concentration of male sex hormones (Meekeml., administered soya oil (2 mL K; Group Il (VE) was
2004; 2006; Joshat al., 2007; Fattahét al., 2009; EI-  given vitamin E (75mg Kgd); Group Ill (CPF) was
Kashoury and EI-Din, 2010). The role played by someadministered CPF (10.6 mg Rg- 1/8th LDy, (Ambali,
organs, especially the pituitary gland and testes i2009)) while Group IV (VE+CPF) was pretreated with
enhancing reproductive performance cannot besitamin E (75mg kg) and then exposed to CPF (10.6
overemphasized. Although few studies have elabdratemg kg?), 30 min later. The regimens were administered
the role of oxidative stress in adverse reprodectiv by gavages once daily for a period of 15 weeksthat
outcomes, the mitigating effect of antioxidants has end of the treatment period, the rats were saedfioy
been fully explored. jugular venesection following light chloroform

Vitamin E is a lipid soluble vitamin that has beenanesthesia. The animals were dissected and thtapjtu
reported to play a major role in preventing oxidati glands and the testes isolated.
damage to membrane lipids by scavenging free risdica
(Brigelius-Flohe and Traber, 1999). It is regardsdhe  Tissue preparations. The pituitary gland and testes
most potent, lipid-soluble, chain-breaking anti@itl  were weighed and each tissue was homogenized in a
in nature, protecting cell membrane components fronknown volume (5 mg mL) of ice-cold phosphate
damage by oxidant agents (Brigelius-Flohe and Trtabebuffer to make 5:1 w/v. This was then centrifuged a
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2000g for 10 min. The supernatant was subsequentlnalysis Of Variance (ANOVA) followed by Turkey’s
used for the analysis of concentration of MDA ahd t post-hoc test using Graph Pad prism version 4.0uéga
activities of Superoxide Dismutase (SOD) and Catala of p<0.05 were considered significant.
(CAT).
Evaluation of pituitary gland and testicular lipid RESULTS
per oxidation: The Malonaldehyde (MDA)
concentrations in the testicular and pituitary dlan Effect of treatments on pituitary gland and
tissue samples as an index of lipperoxidation werdesticular malonaldehyde concentrations: There was
evaluated using the double heating method of Drapea significant (p<0.01) increase in MDA concentratio
and Hadley (1990). The principle of the method isin the pituitary gland in the CPF group when coreplar
based on spectrophotometric measurement of theircoloto S/oil, VE or VE+CPF group (Fig. 1). There was no
developed during the reaction of Thiobarbituric d\ci significant change (p>0.05) in the pituitary MDA
(TBA). Briefly, the supernatants from the pituitary concentration in the VE+CPF group compared to the
gland and testicular tissue homogenates (0.5 mlg we S/oil or VE group.
respectively mixed with 1 mL of 10% Trichloroacetic The testicular MDA concentration in the CPF
Acid (TCA) and 1 mL of 0.67% Thiobarbituric Acid group was significantly higher (p<0.01) compared to
(TBA), the mixture from each of the organs was edat the S/oil, VE or VE+CPF group (Fig. 2). In additjon
in boiling water for 15 min, centrifuged at 800@ & there was a significant decrease (p<0.05) in the
min and the supernatant collected. The levels ef thtesticular MDA concentration in VE+CPF group
Thiobarbituric Acid Reactive Substance (TBARS), compared to the S/oil group but no significant den
malonaldehyde, in the supernatants were deterntijed (p>0.05) when compared to VE group.
measuring the absorbance using a UV
spectrophotometer (T80V/VIS Spectrometer, PG Effect of treatments on pituitary gland and
instruments Ltd., U.K.) at 532 nm. The concentratid  testicular superoxide dismutase activitiess The
MDA was calculated by the absorbance coefficient ofpituitary SOD activity in the CPF group decrease
MDA-TBA complex 1.56x1® cm and expressed as significantly (p<0.05) when compared to S/oil or VE
nmol/mg of tissue protein. The protein contentled t group. Although not significant, the activity otpitary
tissues was determined using the method of Lostry gland SOD activity in the VE+CPF group increased by
al. (1951). 43% compared to CPF group. Similarly, there was no
significant change (p<0.05) in the SOD activitytie
Evaluation of the activities of pituitary and  VE+CPF group compared to S/oil or VE group (Fig. 3)
testicular superoxide dismutase: The superoxide
dismutase activities were analyzed from supernatait
the pituitary gland and testicular homogenates gusin
NWLSS™ Superoxide Dismutase Activity Assay Kit
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(Northwest Life Science Specialties, LLC, 5131 NE §

94th Avenue, Suite 201 Vancouver, WA 98662). The 3 = 03
principle of the test was based on the monitorifithe Z 025
auto oxidation rate of hematoxylin as described by 5 2 >
Martin et al. (1987). 2 015

Evaluation of the activities of pituitary and
testicular catalase: The catalase activities weatyaed
from supernatants of the pituitary gland and tedic
tissue homogenates using NWL'8SCatalase Activity
Assay Kit (Northwest Life Science Specialties’, LLC
5131 Vancouver, WA 98662). The principle of thet tes Treatments
was based on the monitoring of the consumption of
H,O, substrate at 240 nm using the method describeBig. 1: Effect of chronic exposure to soya oil (/o

b
-

Pituitary malodealdehyde concentration
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by Beers and Sizer (1952). Vitamin E (VE) and/or Chlorpyrifos (CPF) on

pituitary gland malonaldehyde concentration in
Statistical analysis: The data obtained were expressed adult male Wistar rats®p<0.01 versus S/oil,
as mean = SEM and then subjected to one-way VE and VE+CPF group respectively
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Fig. 4: Effect of chronic exposure to soya oil (/o

male Wistar rats®p<0.01 versus S/oil, VE and L -
. ' Vitamin E (VE) and/ or Chlorpyrifos (CPF) on
\S/F:CPF group, respectively’p<0.05 versus testicular superoxide dismutase activity in adult
ot group male Wistar rats®p<0.01 versus S/oil and VE

group, respectively’p<0.05 versus VE+CPF

group
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Fig. 3: Effect of chronic exposure to soya oil (/o o
CPF

Vitamin E (VE) and/ or Chlorpyrifos (CPF) on sioil VE
pituitary gland superoxide dismutase activity in
adult male Wistar rat&€’p<0.05 versus S/oil and

VE+CPF
Treatments

VE group, respectively Fig. 5: Effect of chronic exposure to soya oil (/o
Vitamin E (VE) and/ or Chlorpyrifos (CPF) on

There was a significant (p<0.01) decrease in the pituitary gland catalase activity in adult male
testicular SOD activity in the CPF group relatieettie Wistar rats.*$<0.01 versus S/oil, VE and
S/oil, VE or VE+CPF group (Fig. 4). VE+CPF respectively
Effect of treatments on pituitary gland and DISCUSSION
testicular catalane activities: The pituitary CAT
activity was significantly lower (p<0.01) in the EP The present study has shown a significant increase

group relative to the S/oil, VE or VE+CPF groupgFi in pituitary gland and testicular MDA concentratiion
5). There was no significant change (p>0.05) in thehe CPF group, signifying the ability of the pesteto
pituitary gland CAT activities in VE+CPF group cause oxidative changes in these organs. The BeErea
compared to S/oil or VE group. in pituitary and testicular MDA concentrations imet
There was a significant decrease (p<0.05) in th€€PF group recorded in the present study was in
testicular CAT activity in the CPF group relative t agreement with those obtained by previous workers i
either the S/oil, VE or VE+CPF group (Fig. 6). Ter other tissues (Ambalet al., 2010a; 2010b; 2010c;
was no significant change (p>0.05) in the testicula2011; El-Kashoury and EI-Din, 2010; Farag al.,
CAT activities in VE+CPF group compared to S/oil or 2010). MDA is in many instances the most abundant
VE group. aldehyde arising from lipid per oxidation (Vermadan
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Srivastava, 2003) and hence is used as an index o 70

oxidative damage in tissues. The increased MDA |
concentration indicates an ongoing oxidative dantage

the pituitary and testicular tissues. The brainalso EREE
known to be easily susceptible due to its inherent z % , |
factors (Erenet al., 2007). The consequence of CPF-
induced increased lipoperoxidation in the pituitary Z= ]
glands and testicular tissues is biological dystions, R
and alterations in their cytostrutural organizasion 1

utase activity
o
3

Lein)

3
Z
3

as a result of interference with their cellulareimtties

The significant decrease in the pituitary and 0
testicular SOD activities in the CPF group has been
reported previously in other tissues (Gultekinal.,

2001, Tuzmenet al., 2008) This indicates that OP F|g 6: Effect of chronic exposure to soya oil QB/O

ab [
CPF

S/Oil VE VE+CPF

Treatments

either caused the reduction in the enzyme’s syigioes Vitamin E (VE) and/ or Chlorpyrifos (CPF) on

elevated its degradation or even caused its irgtadiv. testicular catalase activity in adult male Wistar
Enzymatic antioxidant defence mechanisms are rats. ®p<0.05 versus S/oil and VE+CPF,

employed by the living organisms to alleviate the respectivelyp<0.01 versus VE group

cellular assault resulting from interactions betwee
cellular constituents and the ROS (Irshad and  The pituitary glands play an important role in
Chaudhuri, 2002). SOD is involved in the disputatdd  reproduction as it is responsible for release dfidt®
0°, to H,0, and molecular oxygen (Yu, 1994). The low Stimulating Hormone (FSH) and Luteinizing Hormone
pituitary gland and testicular SOD activities mag b (LH) involved in testosterone production and
related to the chronicity of the CPF exposure. Thespermatogenesis, respectively. Similarly, the seste
persistent increase in lipoperoxidation as exemeolif involved in testosterone and spermatogenesis
by increased MDA concentration in the CPF group may! herefore, cellular integrities of the pituitaryagt and
have eventually resulted in a deficit SOD actiitie the testes must be maintained for optimum reprageict
resulting from increased used and subsequent metabopPerformance. It is therefore conceivable that imgzhi
degradation. Furthermore, CPF-induced oxidativesstr reproductive performance characterized by low sperm
has been shown to lead to a shift in the expressfon count, low FSH, LH and testosterone concentration
antioxidant genes (Slotkiet al., 2007; Slotkin and @ssociated with CPF exposure (Meekeral., 2004,
Seidler, 2007; 2009). The decrease in the pituitar?006; Joshet al., 2007; Fattahet al., 2009) may have
gland and testicular SOD activities may also bateel ~P€en partly due to oxidative damage to these two
to the direct effect of CPF (Onetial., 2002). important organs.

The significant decrease in the pituitary gland an Supplementation with vitamin E_h"?‘s however been
testicular CAT activities in the CPF group agredthw shoyvnl tol_ reduced_d th_e Ievzl_ of pltugary glang_lénd
the result obtained by previous workers (Gultedtial., testicular lipoperoxidation and improved SOD andTCA

2001; Altuntaset al., 2002). CAT is involved in a activities. This may be due to the antioxidant prtigs
variety of biochemical functions, but more primgrith of the vitamin. Vitamin E, which is a chain breakin

: . lipophilic antioxidant, performs its free radical
the break-down of high levels of,8, (Betteridge, : | ithin th llul b Th
2000; Abuja and Albertini, 2001) into.B and Q, scavenging role within the cetular memorane. €

e s ) lipophilic character ofi-tocopherol enables it to locate
thereby aiding in the removal of the oxidant (Stlee  jiseit in the interior of cell membrane lipid bikey
and De Oliveira, 2004). The decrease in the CATrpere it transfers a hydrogen atom with a single

activity in the CPF group may be linked to a desesa  gjactron to a free radical, thus removing the raidic
SOD activity, which reduces the rate of conversibn pefore it can interact with the cell membrane
O;" to HO,, the substrate for CAT. The lack of (krishnamoorthyet al., 2007; Ambali, 2009). The
substrate for CAT activity eventually results irs it jmplication of this reduced lipoperoxidative chasge
reduced activity. Accumulation of Q through SOD  poth pituitary gland and the testes is that théeaittant
activity inhibition has been shown to inhibit CAT may mitigate some of the reproductive challenges
activity (Kono and Fridovich, 1982), since'Cronverts  associated with CPF exposure. The radical scavgngin
feroxy state of CAT to ferryl state, which is amdtive  ability of vitamin E may have preserved the antiaxit
form of the CAT (Freeman and Crapo, 1982). enzymes, therefore improving their activities.

79



Am. J. Applied ci., 9 (1): 75-82, 2012

CONCLUSION Ambali, S.F., D. Akanbi, N. Igbokwe, M. Shittu ai
Kawu et al., 2007. Evaluation of subchronic
The present study has shown that chronic CPF chlorpyrifos poisoning on haematological and
exposure causes oxidative changes in both thetgiyui serum biochemical changes in mice and protective
gland and the testes. Therefore, we speculatestmaé effect of vitamin C. J. Toxicol. Sci., 32: 111-120.
of the deficits in male reproductive parameterst tha DOI: 10.2131/jts.32.111
have been previously associated with chronic CPRmbali, S.F., K. Shuaibu, R. Edeh, B.C. Orieji avid
exposure may be partly due to this oxidative damage  Shittu et al., 2011. Hyperglycemia induced by
Supplementation with vitamin E has equally been subchronic co-administration of chlorpyrifos and
shown in the present study to mitigate the oxidativ lead in Wistar rats: Role of pancreatic
damage to the pituitary glands and testes andftrere lipoperoxidation and alleviating effect of vitamin
may likely reduce adverse male reproductive C. Biol. Med., 3: 6-14.
performance outcome associated with CPF exposure. Ambali, S.F., S.A. Adeniyi, A.O. Makinde, M. Shittu
and L.S. Yaqub, 2010c. Methanol extract of
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no conflict of interest in this study. erythrocyte fragility and lipoperoxidative changes
in wistar rats. Arch. Appl. Sci. Res., 2: 191-198.
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