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ABSTRACT
The potential stih-clironic toxicol 
investigated fo r  a period o f  6 we 
diided iri'o two groitps while 
experimen, animals were sacri 
toxicologkal ejfects o f  the o ra l. 
dependent response with PCV. 
(P<0.05) nmong the male rats w, 
while all ther haernatologicai / 
F<0.05. This result suggests tl 
investigated.
Kcy'vordv; pcsticide, Dichlorvos

’gical effeas o f  oral adminis 
elts. Tliirty-two (32) wistar > 
■ach groujß comprised o f  4

tration o f  Dichlorvos (DDVP) an wistar rats was 
ats (eqüal number o f  botli sexes) were uniformly 
divisipns with four rats eacli.- At the end o f  

tced and haernatologicai test was carried out to investigate the possible 
'dministrad.on o f  the pesticiae on the rats. Results generally showed a dosc- 
hb, RjIC and Plot vclues that are signißcantly different front each other 
hie PC V and UBC values are signißcantly different front each otlier (P<0.05) 
fam eiers in both sexes showed no significant difference front each other at 
11 ingestion of ilie pcsticide (Dichlorvos) may not be toxic at the doses

DDV:’, toxicity, haematology.

INTROD JCTION
Dichlorvos is a synthetic organic Chemical used as an inrecticide. 1t dpes not occur naturally in the environment, 
but manulactured by an industrial proccss ind generally belongs tOj the dass of Organophosphates. It is also 
referred to as DDVP which is the abbreviation for its füll Chemical name 0,0-Dimethyl-0-(2,2-DichloroVinyl) 

► Phosphate according to USEPA (2007). In Nigeria, Dichlorvos is used as a household and agricultural pesticide 
tr.ided under names such as Nu. an, Snipei No pest, Festojt Sedge etc and used to control insects on crop.s, 
Household and stored products, and also to treat extemal narasitiCj infections in farmed ftsh, livestock, and 
dr.mestic animals (Erdogan ei a i ,  200’). Musa et. all, (2010) reported that Dichlorvos, a volatile 
otganophosphate was the active ■ agrediont in the local forniulation of Ota-piapia and its popularity, acceptancc, 
and widespread proliferation in Nigeria has becn due solely to its chcap production, efficacv. accessibility, and 
affordabihty.
Dichlorvos (DDVP) has been in tse sin e ti.e early 1960s and has been the subject of many toxicity studics and 
re view an,des (Durktn and Follfnsbce, 2004). It is rapidly atsorbcd through the gastrointestinal and respiratory 
trjets anc skin, it enters human f /;tem via Inhalation, dermal- and oral routes, and it is metabolized by the liver 
and excrced by the kidney (CI:F 1,2007).
Studics have shovvn that not all spptiel p> Stic des may acttjially rcach targeted pests and the remaining have 
potential lo get into the soil, wat t, and the atmosphere 'Goodman et. a i, 2006). Pesticides are designed to alter 
specific body p ro cesses (D arren  and C.nthia, 2007) and to this enti, human and animals are  occasionally and 
unintentii nally exposed to letlia. sind snb-Jethal doses c f pesticides (Martin et a i, 2003). Apart Irom the direct 
exposure indirccl exposure occ i> in animals by consuming food tliat contains high residues oftlie pesticides 
(Caroline 1991) hence, the need to den rmine the toxicity clijiical signs associatcd with exposure to sub-dhronic 
doses o f Dichlorvos and investij.ale its eflects on the hacmatologictil parameters using male and female wistar 
(albino) r.ts as test organistn

M ATEIh Al .S AN B M ET HOI 
The cxpci iment was carried out 
i! ,ing 32 cight week-old Wistar • 
ti'oni the Animal House of tln 
number et" both sexes and tben 
animals were made to accliimti 
n ts  per vroup for each sex. 
cstimafion o f tested high qua'i' 
duration of the study and this \vr

„ the I- abt itarv unit of Feddral Col ege of Agricullure, Moor plantation, Ibadan 
ais o f both sexes (65.50 +6.b g  for femalcs and 72.00±8.5g for males) procured 

Physiology Department, fJnivers ty of Ibadan, Nigciia comprised of equai 
tianspoited 10 the rabl'itar) unit of Federal College o! Agricullure wlierc the 

to room conditions for 2[weeks before being randomized into 4 groups of 4 
lie pcstic:de (Dichlorvos) land other Chemicals required for haernatologicai 

were purchased locaily. The rats were fed on growers mash througliout the 
• purcliased locaily while weiter and leed were supplied ild IlbitUlll.

.■ Ttiipr k: -o. mrr,..v*cz . .  iZ i. dTLX- vjSSMS. £LS

onQ

UNIV
ERSITY

 O
F I

BADAN LI
BRARY

mailto:phemosay@yahoo.com


Procccdings of the 49th Annua! Conference of the Agricultural Society of Nigeri r 1 Delta 2015"

Serial Dilution
Appropriate volume oftlic pesticide (Dichlorvos) (dctcrmined by i-s oral LD«, o f 16mg/kg in rats) was mixed 
uitli water sincc Dichlorvos is readily ijoluble in water. The concentration of the active ingredient in Pestoff is 
lOOOg/L, this is also equivalent to 1 ,OOQ,OOOmg/L. 0.5mls of the pesticide solution was tdkcn and distilled water 
addetl to make up to 50ml this givcs aj solution of the active ingredient in lO.OOOppm.i /  Iso, 5mls was takcn 
from this I 5 intcrmediate solution and Ihen distilled water added to make up to 50ml forniing the sccond 
intermcdiate solution (l.OOOppm). These conceiitrations were detemiined using the forniula 
C|V, = CjV2VVhere;
-̂i = initial concentration of stock; V| .  volume ol stock u;ed

C2 .  'desired concentration; V2 „ desired volume
I rom this solution, the followings were laken and distilled water added to make up tu 50ml:.

7inls equivalent to HC mg/L of the active ingredient (a.i)
3.5mls equivalent to 7)mg/L of the a.i 
1.8mls equivalent to 35mg/L the a.i

Treatment 1 : 
Treatment 2: 
Treatment 3: 
Treatment 4: Omis of the a.i (control)

Experimental Layout
1 he experiment was laid out in a completely raiidomized design (CRD) with 4 treatments jrrplicated 4 times. 
Data collected
The animals were weighed weekly in Order to determine vveighl gain/loss; the teed given vas weighed in order 
to ascertain the daily feed intake and mo tality.
Physical observations such as shyness behavjioural pattern of the rats, sign; of pesticide toxicity such as 
tremors, loss of appeliic, muscle jerkirg, constricted pupils, vomiting etc were recorded per animal in each 
treatment. On termination of the experiment, blcod samples (5mls) was collected foi haenb tological analysis. 
Ilacmatological Analysis
The PCV and haemoglobin (Hb) values were detennined using the niicro haematocritj inethod and 
cyanmcthemoglobin method respcctivelV as described by Mitruka and Rawnsley (1977) v/hile RBC and WBC 
were detennined using the improved Neubauer haeinocvtometer after the appiopriate düution (Schalm et. al,

dctcrmined by scanning Gicmsa’s stained slides n the classic manner
1975).
The differential leucocyte counts vvere 
(Schalm et al.. 1975) '
Statistical Analysis
Data obtained was subjected to one-way analysis of variance ANOVA (SAS Version } 2, 2002-2003) while
group means was compared for signifu
results were presented as mean + Standard error

ant differences at 95% conlidence lew! (['<0.0 \  (Duncan, 1959) and
of the mcan (SEM).

; weekly weight (g) of 
esponse with a sharp

RESULTS AND DISCUSSION 
Pliysical/Behavioural O bsenations
Fig. 1 shows the effects of the various (loses of the pesticide (Dichlorvos) on the average 
male rats while fig.2 shows tliat of the fcmale rats. Both sexes showed a dose-dependen 
decline in weight one week after the comniencenicnt of the doses (week 4) as all the als exhibited loss of 
appetite after the treatment admiiiistraüon leading to a loss of weight. However, ma r. rats which received 
70mg/kg of body weight oftlic dosage still had an increased weight on week 4 but sub »fcquently, their weight 
reduced grädually. All the Controls (botl sexes) diel not experience any loss in weight.
A total of 4 mortalities (preceded by lo;s of ccOrdination, muscle jerking, nervous brealdown and convulsion) 
was recorded from tbc experiment. This consists of 2 males and 1 fcmale rats from the I 10mg/kg group and 1 
inale rat from the 70mg/kg group. Prior to the adininistration of the doses, the rats were observed to cuddle 
together in a comer of the cage while after the administration of the doses. Ihey wer: vestlcss and moved 
randotnly within the cage. However, this uncoordinated movement ceases wiihin 20-4bnins after the dosage 
adininistration and the rats movements rctumed to normal.
Loss of appetite was observed on all he rats, exccpt the control immediately after the administration of the 
various dose. This might be the cause of a rapid loss in weight of both sexes (male and fcmale)|of rats 1 weck 
after the commcnccmcnt of the treatments as sllown in Fig. 1 and 2 respectively.
Effects nf Dichlorvos on Haematnlogical Parameters ofw istar rats .
From tablel (a and b), male rats tliat received 140mg/kg weight of the pesticide showed an Anomal'y high 
value of PCV (52%). PCV is the volume perccntage (%) of red blood cells in blood. An elevated l C is most 
often associated with deliydration. whi« h is a cjecreased amount of water in the tissues. di; rrliea etc. Clnneke et.
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1 ßl., (2006) documenfed Ihat hi.'li PCV haematocrit reading indicated either an increase in the number of
|c ircu la tin g  RÜC or reduclion in ( irculatmg plasma volumc.

Body
Weight

(g)

Body
Weight

(g)

— 140mg/kg 
--U— 70mg/kg 
-A — 15mg/kg 

0mg/kg

—♦— 140mg/kg 
70mg/kg 
15mg/kg 

-M— 0mg/kg

Rg I: Effects o f vary ing  doses of D ichlorvos on the 
average weekly weight (g > of m ale w ista r ra ts 

rats

Fig Effects o f varying doses o f D iclilorvos on the 
average weekly weight (g) o f feinale w ista r

Taille ItEffects of varying le vels of Dichlorvos on liaenigtological panyneters of Male wistar rats
Dosage
(mg/kg PC V (% ) Hb RBC N cut M ono Eos Plat

74000+23.6Sab 

46500+35.85b 

115000+22.20a

3.5 2.55800 70 2414.8+0 22a

70 30+ 1.65b 14.3+1 25ab 7.44+0.89a 68;5 25.5 3.5 2 51875

1.58.04+0.85a 23 3.534+ 1.50b 14.2+f.05ab 6900 72

1 12500+20.56a256500! 4.5 2.540+0.95ab 13.75+0.85b

LSD
(P<0.05)

36.90.55 0.022.566.334.6!4.653.656.95

nsnsnsIIS

different from cacli other (P<0.05)Means followed by the sarne alphabets nre not significantl;

Red blood cell count, WBC = White blood cell 
Y/Ionocytes, Eos = Eosonophile, Plat = Platelcts

PCV = Packed cell volume. Hb = llaein 
count, Lymp = Lymphocyt- s, Nein = b 
count
An elevated haematocrit may also he

Mi . Bpi H
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Furthermore, both RBC and Plat were significantly different front each other at P<0.0f liough the valucs were 
also within the normal values wliile other parameters measured such as WBC, Lymp. Neut, Mono and Eos 
showed no significant diffcrence amoiig the treatments at P<0.05. Among the female ra(s (table2), only the PCV 
(%) showed a significant difference ajnong Ihe treatments at P<0.05 however, all valJe; obtained were within 
the rcfercnce value.

I able 2: Effects of varying Icvels of Dichlorvis on haematological param eters of Fenjale wistär rats
Dosage 
(ntg/kg bw)

PCV Hh RBC WBC Lymp Neut Mono Eos Plat

140 40+1.85ab 13.95 6.91 5700 75.5 27 3.5 4 88500
70 34+1,35ab 15.1 7.88 6025 65.5 30.5 3 ! 1 107000
35 32+1.70ab 14.75 7.33 9150 66.5 29 2.5 2 154000
0 46+0.90a 14.95 7.52 6800 73.5 19 3.5 4 134500
LSD(P<0.05) 10.48 1.88 0.29 45.9 13.6 . 3.65 0.07 0.14 62.5

ns ns ns ns ns ns ns

Means followed by the same alphabets are not significantly different front each other (P<0.05)
PCV = Packed cell volume, Hb = Haemoglobin count, RBC = Red blood cell count, WBC = White blood 
count, Lymp = LvmDhocvtes. Neut = Neutroohiles. Mono = Monocvtes. Eos = Eosnnonhile Plat = Platt 
count

Lymphocytes, Neut = Neutrophiles, Mono = Monocytes, Eos = Eosonophile, P la t:
ccll 

Platelets

CONCLUSION AND RECOiMiWENDATION
Clinical signs of pesticide poisoning was observed at various levels of pesticidt treatment. Also, the 
haematological investigation revealed 9 negative effect of the pesticide on the PCV an 1 Hb of both male and 
female rats however, majority of the haematological were not significantly different xom each other in the 
female rats, this is probably due to hormonal interaction by the female rat. Dichlorvo? -s readily absorbed into 
the body of manunals via all routes ofj exposure, where it is rapidly metabolized and ' liminatcd (Durkin and 
Follansbee, 2004). The naturc and magilitude of the toxic cffcctsj-uoduced by a given exposure to Dichlorvos by 
any route are directly related to the dose and rate at which the exposure occurs.
Prcviously published report (Robert and Richard, 2001) specified the need to pay a muejt more global attention 
to the possible effects of environmentally persistent pesticide which are produced in ihe (jeveloped countries and 
exported to the underdcvcloped where a gross abuse and niisuse is observed because ot poor enforcement on its 
transport, handling, storage and use heitce, there might be the need to critically review jsome pesticides earlier 
thought to be safe.
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