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ABSTRACT

The aim of the study was to evaluate the possible effect of an organophosphate
insecticide (Baygon insecticide) on the liver function, sperm count hormonal assay and
hematological parameters. 20 albino rats were separated into 4 groups; group A (3 mins
daily expaosure), group B (6 mins daily exposure), group. C (9 mins daily exposure) and
group D (control), the baygon insecticides was administered from the aerosol container
to each group for 10 seconds in closed air-tight rat cages for a period of 3 weeks before
blood samples were collected. The result obtained from the hematological parameters
revealed that WBC for the test groups had the highest value of 4.7 and lowest value of
3.4, for the lymphocyte, the highest value was 6.75 and the lowest was 5.50, while for
the PCV, the test group had the highest value of 36.0 and the lowest value was 33.0,
showing that there was a significant difference (p<0.05). The total sperm count for the
test groups had the highest value as 14.0 and the lowest value as 10.25 with a significant
difference (p<0.05). ALT for the test groups had the highest value as 0.39 and lowest
value as 0.26, AST had the highest value as 0.016 and the lowest value as 0.013 within
the test groups while testosterone had the highest value as 2.60 and lowest value as 2.13.
This shows that organophosphate insecticides (baygon insecticides) had a negative effect
with a very high significant difference (p<0.05) on sperm count and testosterone in the
test when compared with the control. These findings demonstrate that exposure to
organophosphate insecticides may result in defects in hematological parameters and can
also affect the sperm which may lead to infertility in males.

INTRODUCTION

Organophosphate pesticides are one of the most common causes of insecticide poisoning in
developing countries which has led to high level of mortality in recent times. (Risal, 2019).
Organophosphate insecticide was manufactured in the mid-1800s but was not in use until after

the Second World War. During this period, people that came in contact with these insecticides

GSJ© 2022
www.globalscientificjournal.com


http://www.globalscientificjournal.com/
mailto:obemeata.oriakpono@uniport.edu.ng

GSJ: Volume 10, Issue 2, February 2022
ISSN 2320-9186 131

became exposed to organophosphate. Eddleston et al. indicated that, self-poisoning by
organophosphate pesticide kills an estimated of 200,000 people every year. Organophosphates
compounds are mostly utilized for medications, insecticides, and nerve agents. Pesticides like
organophosphate, organochlorine and carbamate compounds are generally applied to agricultural
produce and for domestic purposes that has lead to a large case of toxic effects on organisms that
inhale them especially mammalian(humans). The pesticide affects different organs like,
peripheral and central nervous system, muscles, liver, pancreas and brain of animals. (Karami-
Mohajeri, and Abdollahi, 2010).

Artificial pesticides have been massively discharged into the rural areas through agricultural
activities that are used for pest and weed control in both developing and developed countries.
Organophosphates (OPs) poisoning is a vital public health problem in developing countries.
(Hung et al,2015). According to world health organization 1993, the agricultural sector are
currently in use of almost 85% of pesticides in the world, 10% for the public health sector and
the other 5% are used in specific areas such as building areas, resident areas etc.

The toxicity mechanism proceeds in the accumulation of neurotransmitter acetyl chlorine and
continuous stimulation of acetyl chlorine receptors in the peripheral nervous system and central
nervous system. Organophosphate produces acute and chronic syndromes, (Sinha, and Sharma,
2003). Acute cholinergic dysfunction, muscle weakness, seizures, coma, and respiratory failure
can be caused by acute organophosphates poisoning. Nicotinic and muscarinic acetylcholine
receptors are both stimulated by organophosphate pesticides, as well as adrenergic receptors
through the inhibition of acetylcholinesterase which leads to the accumulation of acetylcholine
and generating of severe functional damage within the peripheral nervous system and central
nervous system. (Eddleston et al. 2008). The exposure of Organophosphate molecules can be
engrossed through the skin, inhalation, or in the gastrointestinal tract (ingestion). ( Jokanovié¢
2018, Naughton and Terry 2018, Sikary 2019, Dardiotis 2019). In most developing countries
like India, farmers that engage in spraying of crops with these pesticides gets exposed directly
because they do not use personal protective equipments (PPE) for example gloves, nose masks
etc and also lack of proper work practice. (Fareed et al, 2013). Agricultural workers could come
in contact with some crops that may contain organophosphate such as potatoes, apples, celery,
cucumbers, peaches, strawberries, grapes, lettuce, domestic blueberries, nectarines etc. (Robb
and Baker, 2019). Symptoms often occur from the beginning of exposure, it could appear within
a minute and also could take weeks to disappear. Symptoms that may occur to patients that are

exposed to organophosphate insecticides include increased saliva and tear production, diarrhea,
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nausea, vomiting, small pupils, sweating, muscle tremors, and confusion. (Mendes et al, 2018,
Dagg et al, 2019, Chen et al, 2019, Verheyen and Stoks 2019, Aroniadou-Anderjaska et al,
2020)

During the period of aerial spraying, pesticides which could leads to the entry of pesticides into
the blood stream through the respiratory tract by means of inhalation which can adversely alter
the mechanism of the respiratory system and can also affect the hematological alterations among
farm workers. Researcher have reported earlier on (Wilkins et al, 1999, Kimbell-Dunn et al,
2001, Radon et al, 2001, Hoppin et al, 2006 )the high risk of respiratory problems, such as
asthma, wheeze and chronic bronchitis among agricultural workers. Pesticides on getting to the
lungs through inhalation to the systemic circulation and absorption, generally affect the lung
tissues (Dinsdale et al, 1992). Documentation has been made in a number of epidemiologic
studies that there is a higher risk of respiratory symptoms on the health effects of pesticide
inhalation through occupational exposure. (Hoppin et al, 2006, Zhang et al, 2002, Bener 1999 ).
Studies has shown that pesticides have hematotoxic properties and may cause thrombopenia,
neutropenia, agranulocytosis, and a plastic anemia (Parent, D. and Thouvenot, D. 1993). Both
acute and chronic exposure to toxic doses of pesticides may to induce hematological, congenital
abnormalities and thalassemia (Khristeva and _Mirchev 1993). The continuous interaction of
organophosphate pesticides (OP) with iron aims at lesser binding efficiency of Hemoglobin with
iron leading to anaemic conditions. The most common causes of death in acute organophosphate
pesticides poisoning patients are respiratory paralysis and cardiac arrest. (Fukushima et al, 2010,
Aghabiklooei et al, 2013)

MATERIALS AND METHOD

Experimental setup: Male albino wistar rats weighing from a range of 200g to 400g were
obtained from the Animal House Unit, Department of Human Physiology University of Port
Harcourt and housed in a neat plastic cage with a relative temperature and humidity with natural
light-dark cycle on a standard of laboratory chow of pelleted diet and water. The rats were
grouped and acclimatize for a week in the cage.

The tested insecticides (Baygon insecticides) were administered from the aerosol container for

10 seconds in the rat cages which were enclosed air-tight to prevent escape of the insecticide gas.
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Three treatment groups and a control group of five replicates each with treatments at different
time duration of exposure group A(control group with no exposure), group B(3 minutes of

exposure), group C(6m minutes of exposure), group D(9 minutes of exposure).

Biochemical analysis

The white blood cell (WBC) count was determined by the improved Neubauer haemocytometer
method (Deep /10 mm, LABART, munich, Germany). The packed cell volume (PCV) was
determined by micro-haematocrit technique using capillary tube as described by Schlam et al.
1975. Schilling method of differential leukocyte count was used to determine the distribution of
various white blood cell (Mitruka and Rawnsley, 1977). The plasma activity of alanine
transminase and aspartate was determined using Reitman and Frankel method. Testosterone level
was determined by using enzyme immune essay (EIA) technique while the epididymal sperm
count was done using the light microscope at 40X magnifications and Neubauer haemocytometer
method (Deep /10 mm, LABART, munich, Germany).

Method of data analysis
Data were analyzed using Tukey test at a level of 5% probability. Using Assitat Software
Version 7.7en (2017)

RESULTS

The results of hematological analysis on the effect of insecticides on albino rats are presented in
table 1; the WBC count test group was 4.7, 3.4 and 4.3 for group A, B and C, the control group
had 4.5. There was significant difference (p<0.05). The neutrophils test groups showed 21.75,
32.0 and 20.0 for group A, B and C, the control group had 25.5. There was significant difference
(p<0.05) when compared to the control. The lymphocyte test groups had 47.5, 36.0 and 45.8 for
group A, B and C, the control group had 44.5. There was significant difference (p<0.05) only for
test group B when compared to the control. For monocyte, the test groups had 5.50, 5.75 and
6.75 for group A, B and C, the control group had 4.50. There was significant difference (p<0.05).
The Eosinophils test groups had 0.75, 1.25 and 2.5 for group A, B and C, the control group had
0.5. Test group B and C had a significant difference (p<0.05) when compared to the control
group. PVC had 36.0, 33.3 and 33.0 for group A, B and C respectively, the control group had
36.0. The test group B and C had a significant difference (p<0.05).
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The results of semen in male albino rats are presented in table 2. For variable, the test groups had
values of 96.76, 97.50 and 96.25 for group A, B and C respectively while the control group had
96.0, there was no significant difference (p>0.05). The non variable test groups had 3.25, 2.50
and 3.75 for group A, B and C, the control group had 4.0, there was significant difference
(p<0.05). For the total sperm count, the test groups had 10.25, 14.0 and 12.5 for group A, B and
C, the control group had 19.0 there was significant difference (p<0.05) . The motile cell, the test
groups had 36.25, 68.75 and 66.25 for group A, B and C, the control group had 87.5, there was
significant difference (p<0.05) only for test group A and B when compared to the control group.
The active cell test groups had 18.75, 51.25 and 45.0 for group A, B and C, the control group had
76.25, there was significant difference (p<0.05). The sluggish cell test groups had 17.5, 17.5 and
21.25 for group A, B and C, while the control group had 11.25, there was significant difference
(p<0.05) only for test group A and C when compared to the control. For dead cell, the test groups
had 63.75, 30.0 and 33.75 for group A, B and C while the control group had 12.5, there was

significant difference (p<0.05) for group A and B when compared with the control.

The results on the effect of insecticide on the liver and hormones of male albino rats are
presented in table 3. For alanine aminotransferase, the test groups had a value of 0.26, 0.32 and
0.39 for group A, B and C, while the control group had a value of 0.31, there was no significant
difference (p>0.05). For aspartate aminotransferase, the test groups had a values of 0.013, 0.016
and 0.016 for group A, B and C while the control group had a value of 0.09, there was no
significant difference (p>0.05). The testosterone test groups had 2.56, 2.60 and 2.13 for group A,
B and C, while the control group had 3.23. There was significant difference (p<0.05) only for
test group B and test group C when compared to the control group.
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Table 1; Result showing the effect of insecticides on hematological parameters

135

WBC (X10%) N (%) L (%) M (%) E (%) PCV (%)
TESTGROUPA 47+16° 21.75+7.4*  475+159° 5.50 + 3.0° 0.75+0.5° 36.0 £ 12.0°
TESTGROUPB 3.4+1.7° 32.0+10.7°  36.0+12.1° 5.75+3.3° 1.25+0.5° 33.3+11.2°
TESTGROUPC 43+1.9° 20.0 + 8.2° 458 + 15.8° 6.75 % 2.4° 2.5+1.4° 33.0+11.3°
CONTROL 45+15° 25.5+ 8.8 445+ 155" 4.50 £ 3.5° 0.5+0.5% 36.0+12.0°

*d Different letters in the same column indicate significant different (p<0.05) within the week

Key: WBC = White blood cell, N = Neutrophils, L = Lymphocytes, M = Monocytes, E = Eosinophils, PCV = Packed cell volume
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Table 2: Result on the effect of insecticide on semen parameters

136

VARIABLE NON TOTAL MOTILE ACTIVE SLUGGISH DEAD CELL
VARIABLE SPERM SPERM CELL CELL
COUNT
TEST A 96.75+0.85%  3.25+0.9° 10.25+4.4° 36.25+125° 1875+ 7.7° 175+ 4.8° 63.75 +12.5°
TESTB 97.50 +0.29°  2.50+0.3 14.0 + 5.4° 68.75+8.3° 51.25+125° 175+52° 30.0+9.4°
TESTC 96.25+0.75°  3.75+0.8° 125+46° 66.25+13.1° 450+132° 21.25+1.3° 33.75+13.1°
CONTROL 96.0+1.1° 40+1.1° 19.0 + 6.7° 87.5+3.2° 76.25 + 5.5¢ 11.25 + 3.8% 12.5+3.2°

d Different letters in the same column indicate significant different (p<0.05) within the week
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Table 3: result on the effect of insecticide on hormonal and liver parameters

ALT (UIIL) AST (UI/L) TESTOSTERONE
TEST GROUP A 0.26 + 0.08° 0.013 +0.017° 2.56 + 0.03°
TEST GROUP B 0.32 + 0.66° 0.016 + 0.016° 2.60 +0.10°
TEST GROUP C 0.39 + 0.89° 0.016 +0.06° 2.13 +0.06°
CONTROL 0.31+0.13° 0.09 + 0.05° 3.23 +0.58°

d Different letters in the same column indicate significant different (p<0.05) within the week
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DISCUSSION

The varied effect of treatment in the White blood count on the rats, were test group B and C
having a decrease in WBC group and test group A with an increase when compared to the
control. The increase in WBC indicates that the immune system is working to destroy an
infection while viral infections that temporarily disrupt the work of the bone marrow can be due
to a decrease in WBC, this is because the variations in the values are used as markers of probable
infection and also trigger other evaluation, the increase and decrease are frequently used as
laboratory markers portending possible underlying infectious processes (Bone et al, 1992). The
decrease in test group A and C in Neutrophils count shows that there is a significant difference
(p<0.05) when compared to the group while the test group B had an increased in Neutrophils
count. Apparently the increased level in the body of the rat indicates a condition of normal
immune responses to an event, such as infection, injury inflammation known as neutrophilic
leukocytosis (Bone et al, 1992), while the decrease was caused by neutropenia. The lymphocyte
count had a decreased level which revealed that there is a significant difference (p<0.05)
between the control group and test group B that could thereby lead to various disorders and
conditions as reported by Territo, 2018. The increase in monocyte for test group C having a
significant difference (p<0.05) which may be caused by a chronic inflammatory disease, a
parasitic or viral disease etc. (Ross and Jewell, 2016). The eosinophil count increased
significantly between the control and the test group C. These findings is in conformity with Ross
and Jewell, 2016 report on an increased percentage of eosinophils in the blood can indicate an
allergic reaction skin inflammation etc. the result on the PCV count decreased significantly when
test group B and C was compared with the control. This explains that the red blood cell loss from

any variety of cell destruction, blood loss, a failure of bone marrow production. The significant
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decrease in the total sperm count within group A, B and C when compared with the control
indicated that the insecticides had an adverse effect on the fertility of male albino rats. The result
on alanine aminotransferase (ALT) and aspartate aminotransferase (AST) had no significant
difference (p>0.05) when compared to the control group. This indicates that insecticides may
have little or no effect on the tested rats. Therefore, testosterone significantly decreased in test
group C when compared to the control. This may be caused by delayed puberty, testicular
damage, hypothalamic disease, pituitary disease or a non-cancerous pituitary tumor. (Martel

2017).

CONCLUSION
The result generally indicates that insecticide exposure was highly detrimental to the sperm
count. It is also detrimental to the liver and blood. Therefore, insecticide effect was observed to

be concentration and time dependent.

REFERENCES

Aghabiklooei, A., Mostafazadeh, B., Farzaneh, E. and Morteza, A. (2013). Does
organophosphate poisoning cause cardiac injury? Pak J Pharm Sci.; 26: 1247-1250.
Aroniadou-Anderjaska, V., Figueiredo, T.H., Apland, J.P. and Braga, M.F. (2020) Targeting the
glutamatergic system to counteract organophosphate poisoning: A novel therapeutic

strategy. Neurobiol.;133:

Bener, A. (1999) Respiratory symptoms, skin disorders and serum IgE levels in agricultural
workers. Allerg Immunol Paris 31: 52-56.

Bone, R.C., Balk R.A., Cerra, F.B. et al, (1992). Definitions for sepsis and organ failure and
guidelines for the use of innovative therapies in sepsis: The ACCP/SCCM Consensus
Conference Committee, American College of Chest Physicians/Society of Critical Care
Medicine ;101(6)1644-1655

GSJ© 2022
www.globalscientificjournal.com



GSJ: Volume 10, Issue 2, February 2022
ISSN 2320-9186 140

Bruyndonckx, R.B., Meulemans, A.l., Sabbe, M.B., Kumar, A.A. and Delooz, H.H. (2002). Fatal
intentional poisoning cases admitted to the University Hospitals of Leuven, Belgium, from
1993 to 1996. Eur J Emerg Med. ; 9: 238-243.

Chen, K.X., Zhou, X.H., Sun, C.A. and Yan, P.X. (2019). Manifestations of and risk factors for
acute myocardial injury after acute organophosphorus pesticide poisoning. Medicin
(Baltimore). ;98(6):e14371.

Dagg, K., Irish, S., Wiegand, R.E., Shililu, J., Yewhalaw, D. and Messenger, L.A. (2019).
Evaluation of toxicity of clothianidin (neonicotinoid) and chlorfenapyr (pyrrole)
insecticides and cross-resistance to other public health insecticides in Anopheles
arabiensis from Ethiopia. Malar. J.;18(1):49.

Dardiotis, E., Aloizou, A.M., Siokas, V., Tsouris, Z., Rikos, D., Marogianni, C., Aschner, M.,
Kovatsi, L., Bogdanos, D.P. and Tsatsakis, A. (2019). Paraoxonase-1 genetic
polymorphisms in organophosphate metabolism. Toxicology. ;411:24-31.

Dinsdale, D., Ballantyne, B. and Mans, T.C. (1992) Pulmonary toxicity of anticholinesterases.
Clinical and experimental toxicology of organophosphates and carbamates, London:
Butterworth Heinemann 156-166.

Eddleston, M., Buckley, N.A., Eyer, P. and Dawson, A.H. (2008) Management of acute
organophosphorus pesticide poisoning. Lancet.; 371: 597-607.

Fareed, M., Pathak, M. K., Bihari, V., Kamal, R., Srivastava, A. K., et al. (2013) Adverse
Respiratory Health and Hematological Alterations among Agricultural Workers
Occupationally Exposed to Organophosphate Pesticides: A Cross-Sectional Study in
North India. PLoS ONE 8(7): e69755.

Fukushima, H., Watanabe, T., Asai, H., Yada, N., Ito, S., Seki, T., et al. (2010). Out-of-hospital
cardiac arrest caused by acute intoxication.; 23: 41-46.

Hoppin, J.A., Umbach, D.A., London, S.J., Lynch, C.F., Alavanja, M.C.R., et al. (2006)
Pesticides and Adult Respiratory Outcomes in the Agricultural Health Study. Annals New
York Academy of Sciences 1076: 343-354.

Hung D-Z, Yang H-J, Li Y-F, Lin C-L, Chang S-Y, Sung F-C, et al. (2015). The long term
effects of organophosphate poisoning s a risk factor of CVDs: A Nationwide population-
based cohort study. PLoS ONE 10(9): e0137632.

GSJ© 2022
www.globalscientificjournal.com



GSJ: Volume 10, Issue 2, February 2022
ISSN 2320-9186 141

Jokanovi¢, M. (2018). Neurotoxic effects of organophosphorus pesticides and possible
association with neurodegenerative diseases in man: A review. Toxicology. ;410:125-131.

Karami-Mohajeri, S. and Abdollahi, M. (2010) Toxic influence of organophosphate, carbamate,
and organochlorine pesticides on cellular metabolism of lipids, proteins, and
carbohydrates: a systematic review. Human and experimental toxicology30(9):1119-40.

Khristeva, V. and Mirchev, N. (1993) Changes in the blood system under chronic toxic pressure.
Probl Khig 18: 97-105.

Kimbell-Dunn, M.R., Fishwick, R.D., Bradshaw, L., Erkinjuntti-Pekkanen, R. and Pearce, N.
(2001) Work-related respiratory symptoms in New Zealand farmers. Am J Ind Med 39(3):
292-300.

Mansour, S.A., Heikal, T.M., Mossa, A.H. and Rafaie, A.A. (2008). Toxic effect of five
insecticides and their mixture on male albino rats. J. Egypt. Soc. Toxicol. Vol 39:85-94

Martel, J. (2017). What do you want to know about low testosterone? Retrieved on 20, August
2018 from http://www.healthline.com

Mendes, P.A., Pereira, T.C., Pina, R. and Santos, R. (2018). Chlorpyrifos-Induced Delayed
Neurotoxicity with A Rare Presentation of Flaccid Quadriplegia: A Diagnostic Challenge.
Eur J Case Rep Intern Med.;5(1):000751.

Mituka, B. M. and Rawnsley, H. (1997). Clinical, biochemical and haematological references

value in normal experimental animals. Masson publishing USA Inc. Pp. 53-54

Naughton, S.X. and Terry, A.V. (2018). Neurotoxicity in acute and repeated organophosphate
exposure. Toxicology. ;408:101-112.

Parent, D. and Thouvenot, D. (1993) In vitro study of pesticide hematotoxicity in human and rat
progenitor. J Pharmacol Toxicol Methods 30(4): 203-207.

Radon, K., Danuser, B., Iversen, M., Jorres, R., Monso, E., et al. (2001) Respiratory symptoms
in European animal farmers. Eur Respir J 17(4): 747-754.

Reitman, S. and Frankel, S. (1957). A colorimetric method for determination of serum glutamate
oxaloacetate and glutamic pyruvate transaminase. American Jounal of Clinical Pathology.
28:56-58

Risal, P., Lama, S., Bhatta, R., and Karki, R. (2019). Cholinesterase and Liver Enzymes in
Patients with Organophosphate Poisoning. Journal of Nobel Medical College, 8(1),33-37

GSJ© 2022
www.globalscientificjournal.com


http://www.healthline.com/

GSJ: Volume 10, Issue 2, February 2022
ISSN 2320-9186 142

Ross, H. and Jewell, T. (2016). Blood differential test Retrieved on 30, August 2018 from

http://www.healthline.com Scientific American (2012) “common insecticide may harm

Boys brain more than Girls”

Schalm, O. W., Jain, N.C. and Caroll, E.J. (1975). Texthook of Veterinary Hematology, 3" Shiel,

Sikary, A.K., (2019). Homicidal poisoning in India: A short review. J Forensic Leg Med. ;61:13-
16.

Sinha, K.P. and Sharma, A. (2003) Organophosphate poisoning: A review. Medical Journal of
Indonesia; 12:120-6

Territo, M. (2018). Lymphocytipenia. Retrieved on 13, September 2018 from

http://msdmanual.com

Verheyen, J. and Stoks, R. (2019) Current and future daily temperature fluatuations makes a
pesticide more toxic. Contrasting effects on life history and physiology. Environ.
Pollut.;248:209-218.

WHO (1993). Pesticides and Health in the Americas. Environment Series No. 12. Washington,
DC: World Health Organization.

Wilkins, JR. 3rd, Engelhardt, H.L., Rublaitus, S.M., Crawford, J.M., Fisher, J.L., et al. (1999)
Prevalence of chronic respiratory symptoms among Ohio cash grain farmers. Am J Ind
Med 35(2): 150-63.

Zhang, L.X., Enarson, D.A., He, G.X,, Li, B. and Chan-Yeung, M. (2002) Occupational and
environmental risk factors for respiratory symptoms in rural Beijing, China. Eur Respir J
20: 1525-1531.

GSJ© 2022
www.globalscientificjournal.com


http://www.healthline.com/
http://msdmanual.com/



