J. Adv. Agric. Res.

Adverse Effect of Certain Technical and Formulated
Pyrethroids on Some Blood Components of Treated

Rats
Abbassy, M. Al M A. EL- Meshaan?, M. A. Khalifa®¥
and A. K. Nassar
1-Dept. of Pesticide Chemistry , Fac. of Agriculture, Alexandria Umversnty
Damanhour, Egypt.
2- Dept. of Environmental Health, College of Health Sciences, Public Authority
for
Applied Education and Training , Kuwait .
3- Department Chemistry of Pesticides, Faculty of Agricuiture at Kafr El-
Sheikh,
Tanta University, Egypt.
*Present address : Drug and food Quality Control Administration , analytical
Chemistry Lab., Ministry of health , Kuwait.

ABSTRACT

The effect of certain technical and formulated forms of pyrethroids on some biood
parameters in rats given single oral dose or repetitive sub-lethal doses of these compounds were
investigated. Results showed that cypermethrin in both forms caused significantly increase in
glucose concentration in the biood of treated rats. On the other hand, deftamethrin , fenvalerate
and cyhalothrin decreased its concentration. These increases or decreases were higher in case
of technical pyrethroids than the formulated forms . Treatment of rats with cyhalothrin and
cypermethrin increased the haemoglobin  content { Hb ) in their blood , while freatments with
deltamethrin and fenvalerate caused fiuctuated effect Packed cell value { PCV ), haematoerit
value, decreased in the blood of rats treated only with repeated doses of cypermethrin |
deltamethrin and the formulated form of cyhalothrin . Most of the tested pyrethroids decreased
the counts of red blood celis ( RBC }and increased the counts of white blood celis (WBC )in
the blood of treated rats .Mean cell volume { MCV ) increased in the blood of pyrethroid- treated
rats. The increase was more pronhounced in the fenvalerate treatment. Both forms of tested
pyrethroids increased mean celi haemogiobin (MCH ) in the blood of treated rats. Furthermore, all
of the tested pyrethroids increased mean cell haemoglobin concentration ( MCHC ) in the blood of
{reated rats except fenvalerate which decreased it .

INTRODUCTION

The pyrethroids are recognized as the fourth major class of synthetic
organic insecticides. Since the commercial production of the first photostable
pyrethroid in 1976, this group of compounds has achieved woridwide use with
widespread agricultural and environmental heaith application ( Elliot,1980) .
These pesticides are usually applied in the formulated form where the active
ingredient is mixed with organic solvent, emulsifying and wetting agents to
increase their water miscibility and penetration. Pesticide formulation is,
therefore, the process of transforming a pesticidal chemical into a product which
can be applied by practical methods to permit its effective, safe and economical
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use. However, it has been reported that formutation may cause synergism or
antagonism to the toxicity of the active ingredients (EL-Sebae,1985 and Abdel-
Rahim et a/,1994 ) . Also WHO ( 1991 ) has emphasized that the final toxic
classification of any pesticide is intended to be by its formutation. Therefore, the
aim of the present work was to study the adverse side effect of sub-lethal doses
from certain technical and formulated pyrethroids on some haematological
parameters in the blood of treated male albino rats.

MATERIALS AND METHODS

Tested insecticides : Cypermethrin (Technical , 91.6 % ; Formulated
5%EC) , (RS)- a-cyano-3- phenoxybenzyl (1RS,3RS;1RS, 3SR)- 3- (2, 2-
dichlorovinyl) -2 2-dimethyl cyclopropane carboxylate ;  Deltamethrin
{Technical , 98 % ; Formulated ,2.5%WP), (S}- a- cyano-3- phenoxybenzyl
(1R, 3R } -3- ( 2,2- dibromovinyl ) - 2,2- dimethyl| cyclopropane carboxylate,
Fenvalerate (Technical , 92.9 % ; Formulated 5%EC),(RS)- a- cyano-3-
phenoxybenzyl (RS)-2-(4-chlorophenyl)-3- methyl butyrate and Cyhalothrin
{Technical , 85 % ; Formulated ,2.5 % EC ) ( S ) -a- cyano-3-phenoxybenzyl
(Z)y (1R,3R)-3-(2-chloro-3, 3, 3-trifluoroprophenyl)- 2,2-dimethyl cyclopropane
carboxylate .

Tested animals :

Three groups of laboratory acclimatized male albino rats, each of 80-90
gm weight, were used in this study as follows:

Rats of the first group were given orally a single dose , each equal to
0.01 LDs from cypermethrin { 2.5 a.i. mg/Kg) , deltamethrin (1.4 a.i. mg /Kg )
and fenvalerate (4.5 a.i. mg/Kg ) and cyhalothrin ( 0.8 a.i. mg /kg ) , using cormn
oil as a solvent. Rats of the second group were given orally ten repetitive doses
each equal to 0.01 LDsg of each pyrethroid in com oil . The treatment was
carried out every 48 hours . In the third  group ( check group ), rats were
treated with 0.5 mi oil/kg body weight of com oil and considered as check .

Collection of blood samples in each group was done after 48 hours from
the last treatment.

Measurement of blood constituents :

Blood glucose was measured colourmetrically using the Glucose meter
Accutrend alpha apparatus . Complete drop of blood was dropped on to the
yellow test pad without touching the yellow mesh directly. The blue color was
developed from the reaction between blood glucose and the reagent; Glucose
oxidase ( 1.25 U )} , Bis- (2-hydroxy-ethy!l )- 4- hydromino-cyclohexa- 2.2 —
dienylidiene, ammonium chloride ( 35.0 ug ) ; 2.18-phosphomolybdic acid (191.4
npg ) and non-reactive ingredient (8.1 mg). The color was measured directly

with the apparatus, and sugar concentration was read directly as mg/dl from the
screen.
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Haemoglobin measurment ( Hb ) was camied out according to
Wintrobe method (Wintrobe et al., 1981 ) . Haemoglobin is first oxidized by
potassium ferricyanide into methaemeoglobin, which is converted into
cyanomethaemoglobin. The absorbance of produced color was read { A omge ) at
450nm using Carizeiss Jena spectrophotometer. Haemoglobin concentration
was calculated as follow . :

Haemoglobin concentration { gm/dl ) = A sampie X 36.77
Where A = sample absorbance .

The haematocrit value ({ packed cell volume, PCV ) was determined
using microhaematocrit centrifuge MLW TH21. Haematocrit tubes were
contained blood samples and stoppered at one of its end were centrifuged at
12000 r.p.m. for seven minutes . Haematocrit value was obtained by reading the
packed celi volume on a special graduated haematocrit measurements. The
obtained data were expressed as percentages of haematocrit value to the total
blood volume .

Counting of red and white blood cells { RBCs and WBCs ) :

Sod. chloride soiution, 8.5 % ( wfv ) , haemocytometer, microscope
Novex and red blood count cell micro pipette were used to achieve the counting
of red blood cells (RBCs ) .

Acetic acid solution , 1.5 % { wiv )} , haemocytometer , microscope
Novex and WBC count micro pipette were used to achieve the count of white
blood celis { WBCs ) . RBC and WBC counts were achieved according to the
method of Britton ( 1963 } and Seiverd ( 1964 ) .

The mean cell volume ( MCV ), mean cell haemoglobin { MCH ) and
the mean cell haemoglobin concentration { MCHC ) were referred as
absolute values. These values were calculated from the results of red blood cell
count, haemoglobin concentration and haematocrit value, respectively . These
values have been widely used in the classification of anemia .

% Haematociit X 10

MCV = micron’ / red blood celf ) .
Number of RBC
Haemoglobin concentration ( g/dl ) x 10
MCH = ng
Number of RBC

Haemogloin concentration (g/dl )
MCHC = X100 (%)
% of haematocrit
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Statistical analysis for haematological and enzyme studies was carried
out using computer program “ Statistica “ . Statistical design was a factorial CRD
{Complete Randomized Design ) .

RESULTS AND DISSCUSSION

This study was done to explore the side effect of ceasrtain pyrethroids
on some of the haematological parameters in the blood of treated rats .

Blood glucose : Biood glucose may and/or not become elevated as a
result of exposure to environmentat strissors ( Mazeaud ef al, 1977 ) . Results
in Table ( 1 ) show that both treatments with both forms of cypermethrin
increased significantly glucose concentration in the blood of treated rats. The
percentage of increase ranged from 41.6 to 69.6 % . in contrast , a significant
decrease of glucose consentration was found in the blood of cyhalothrin —
deltamethrin — and fenvalerate —treated rats. These increases or decreases
were higher in case of technical pyrethroids than the formulated ones. Also , the
effect of tested pyrethroids was more pronounced in the repetitive doses
treatments than in the single oral dose treatments .

Haemoglobin { Hb ) content : Data in Table (2) revealed that
cyhalothrin and cypermethrin increased the haemoglobin content in the blood of
treated rats up to 11.9-19.8 % . Deltamethin and fenvalerate slightly increased
or decreased the haemoglobin concentration .However, there are a significant
increase of Hb content in the blood of rats given repetitive doses of formulated
deltamethrin and significant decrease in rats given. single oral dose of
formulated fenvalerate . '

Haematocrit value , Packed cell volume ( PCV ) : Haematocrit
value (PCV ) is a parameter for determination of the volume of red blood cell.
Results in Table ( 3 ) show that the tested pyrethroids did not significantly affect
the percentage of PCV, except the repetitive dose treatments with both forms of
cypemmethrin  or deltamethrin and the formulated form of cyhalothrin which
decreased it with percentages ranged from 10.9 to 25.2 %.

Red blood cells { RBCs ) : Data in Table { 4 ) show that treatment of
rats with repeated doses of the technical form of cyhalothrin increased
significantly the counts of RBCs. Both forms of cypermethrin slightly increase
RBCs with a percentage of increase 5.7 and 7.5 % in the singie oral dose
treatment while treatment of rats with repeated doses from cypermethrin
decreased significantly RBCs counts with percentages ranged from 315 to
37.1 %. On the other hand, deltamethrin and fenvalerate decreased the RBC
counts in the blood of treated rats with a minimum percentage of 13.2 % in
deltamethrin single treatment and maximum percentage of 35.9 % in fenvalerate
single treatment . in generat , treatments with repeated doses from cypermethrin
, deltamethrin and fenvalerate were the most effective treatments in the
reduction of RBC counts in the treated rats.
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White blood cells { WBCs ) : As shownin Table (5), counts of
white bliood cells (WBCs ) did not significantly increased in the blood of rats
given single oral dose from the tested pyrethroids. However, treatment of rats
with repetitive doses from each pyrethroid increased the counts of WBCs up io
142.9 % of control . The increase was more pronounced in the treatments of
rats with formulated forms .

Mean cell volume ( MCV ) : Data in Table ( 6 ) revealed that mean
cell volume , MCV, increased in the pyrethroid-treated rats, except the
repetitive dose treatment with cyhalothrin. The increased in MCV was more
significant in the fenvalerate-treated rats.

Mean cell haemoglobin { MCH ): Results recorded-in Table (7 )
show that both forms of tested pyrethroids increased mean cell haemoglobin
(MCH } in the blood of treated rats . The significant increases were found in the
rats given repetitive doses of both deltamethrin and cypermethrin .

Mean ceil haemoglobin concentration { MCHC ) : Both
treatments of rats with both types of cyhalothrin and cypermethrin and the
repetitive dose treatment with deltamethrin caused an increase in mean cell
haemoglobin concentration ( MCHC ) as shown in Table (8) . The percentages
of increase ranged from 9.4 to 59.7 %. On the other hand, fenvalerate
decreased slightly the MCHC . The percentage of decrease was significant
(19.9 % ) in the rats given single oral dose treatment with the formulated form .

The previous effect of pyrethroids, decrease and/or increase in glucose
concentration , haemoglobin content ( Hb ), packed celi volume ( PCV ), red
blood cells counts ( RBCs } , white blood cells counts { WBCs ) , mean cell
volume (MCV ) mean celi haemoglobin ( MCH } and mean cell haemoglobin
concentration ( MCHC ) in the blood of pyrethroid-treated rats almost were in
agreement in most cases with the results of several authors. Mohamed ( 1988 )
found that daily doses of fenvalerate and deltamethrin caused a significant fall in
haemoglobin content and a reduction in the number of RBCs, increase in the
circulating leukocytes and temporary increase in blood glucose of treated rats .
Also , Kadyrova et al .( 1990 } and EL-Bakary ( 1993 ) observed increase in
sugar content in blood of rats after deltamethrin treatment . Shakoori et a/
(1990) found decrease in erythrocytic, leukocytic counts, PCV, Hb content and
an increase in mean cell haemoglobin and mean cell haemogiobin
concentration in the blood of rabbits after bifenthrin treatment. Also , a decrease
in erythrothyte counts , PCV, Hb concentration and an increase in WBCs , as a
result of treatment of male albino rats with cyhalothrin were recorded by Essawy
et al. (1994) . Saxena ( 1997 ) observed decrease in total erythrocyte count |
haemoglobin content , haematocrit value , mean cell volume and an increase in
MCHC in blood of albino rats after cypermethrin treatment .

No significant changes were recorded in haemoglobin content,
haematocrit value and RBCs counts, but the count of WBCs was significantly
increased in mice treated with repeated sublethal doses of cypermethrin ( EL-
Gendy et al,, 1999 ).
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It is clear from the previous results that almost of the different effects ,
increase or decrease, of tested pyrethroids on the blood components were
greater or lesser in the rats given formulated pyrethroids than that given
technical ones. These changes may be due to the adjuvants which are added to
technical pesticides . These adjuvants may synergized or antagonized the
effect of the technical pesticide and/or increase the degree of its absorption
from the gastrointestinal tract after oral dosing. Also, the polarity of the
formulation molecules has a great effect on pesticide absorption rate and alter
the physical properities of the technical pesticides. Therefore, these resulis
suggest that , the adverse side effect of pesticides on the blood components of
mammals must be studied not only by using technical pesticides but aiso by
using the formulated pesticides.
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Table 1. In vivo effect of tested pyrethroids on glucose concentration in the
blood of male albino rats.

Glucose concentrations (mg / di)
Tested Pyrethroids :

% of Technical % of

Formulated Confrol Control

Single oral dose
Check {unireated ) 80.5+6.8 100.0 80.5%6.8 100.0

Cyhalothrin 743134 92.3 720 2.0 894
Cypermethrin 11401 120 141.6 123.7 £ 150 153.7
Deltamethrin 70.4t11.6 87.5 61.7+9.1 76.6
Fenvalerate 745%+15 92.5 65.5+1.5 814

Repetitive dose
Check {untreated ) 74.0+15.0 100.0 74.0+15.0 100.0

Cyhalothrin 208%10 281 200+12 27.0
Cypermethrin 1206+ 6.5 162.6 1255t 55 162.6
Deltamethrin 350+14.5 473 20000 27.0

Fenvalerate 370855 50.0 23.3+58 31.6

Table 2. In vivo effect of tested pyrethroids on haemoglobin ( Hb ) concentration
in the blood of male albino rats.

Haemoglobin concentration (g / dl)
Tested Pyrethroids

% of . % of
Formulated Technical
Control Control
Single oral dose
Check (untreated) 16.8+1.9 100.0 16.81£1.9 100.0
Cyhalothrin 188104 111.9 201+24 119.6
Cypermethrin 20,004 1191 19.0 £1.3 1131
Deltamethrin 17.0x1.7 101.2 16815 94.1
Fenvalerate 149+ 0.3 88.7 16.3+1.7 97.0
Repetitive dose
Check (untreated) 13.9+28 160.0 13.9+238 100.0
Cyhalothrin 17.22 2.7 123.7 18.4+1.2 132.4
Cypermethrin 18.0+22 129.5 166+ 0.4 119.4
Deltamethrin 18.1 £ 1.7 130.2 13.4 1.1 96.4
Fenvalerate 148 x1.7 106.5 13.4%£3.9 96.4
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Table 3. In vivo effect of tested pyrethroids on haematocrit value, packed cell
volume (PCV% ), in the blood of male albino rats.

Haematocrit value (PCV %)
Tested Pyrethroids
Formulated %of  rechnical ot
orm Controt Control

Single oral dose
Check ( untreated ) 33.7+49 100.0 33.7+4.9 1060.0
Cyhalothrin 365113 108.3 35.2+3.3 104.5
Cypermethrin 33.3+£3.3 98.8 348141 103.3
Deltamethrin 33.7+21 100.0 33.8+16 100.3
Fenvalerate 37.3+1.3 110.7 352128 104.5

Repetitive dose
Check (untreated ) 38.5+3.3 100.0 38.5+33 100.0
Cyhalothrin 32.3+03 83.9 38.81+3.3 100.8
Cypermethrin 343+1.5 89.1 288120 74.8
Deltamethrin 317215 82.3 325+ 25 84.4
Fenvalerate 41.0+1.8 106.5 38.8+%3.2 100.8

Table 4. in vivo effect of tested pyrethroids on red bicod cells (RBCs)counts in
the blood of male albino rats.

RBCs counts (X 10°/ mm®)
Tested Pyrethroids

% of , % of
Formulated Control Technical Control
Single oral dose i
Check { untreated ) 53+0.2 100.0 53102 100.0
Cyhalothrin 5104 96.2 56+04 105.7
Cypermethrin 56+05 105.7 57106 107.5
Deltamethrin 46+04 86.8 56+05 105.6
Fenvalerate 41108 77.4 3414 64.1
Repetitive dose
Check ( untreated ) 54+0.1 100.0 54101 100.0
Cyhalothrin 53204 98.1 60204 111.1
Cypermethrin 3.7+0.2 68.5 34x04 - 629
Deftamethrin 44+0.11 81.5 43+14 79.6
Fenvalerate 54105 100.0 42109 77.8
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Table 5. In vivo effect of tested pyrethroids on white blood cells (WBCs ) counts

in the blood of male albino rats.
WBCs counts (X10° / mm®)
Tested Pyrethroids
% of % of
Formulated Technical
Control Control

Single oral dose
Check (untreated ) 13.911.4 100.0 139+ 14 100.0
Cyhalothrin 16.8 + 0.8 120.9 15913 114.4
Cypermethrin 1411 1.6 101.4 140%+1.9 100.7
Deltamethrin 13.323.0 95.7 14.9+1.8 107.2
Fenvalerate 155+ 2.6 111.5 12.3+0.9 88.5

Repetitive dose
Check (untreated ) 126 0.7 108.0 126 £0.7 100.0
Cyhalothrin 18.0 0.2 142.9 15.3+0.9 121.4
Cypermethrin 15.86 1.1 125.4 13.4+1.7 106.3
Deltamethrin 16.56+1.3 130.9 - 16.6 £ 0.6 131.7
Fenvalerate 180+ 1.4 142.8 17.2+1.4 136.5

Tabie 6. In vivo effect of tested pyrethroids on mean cell volume ( MCV ) in the
blood of male albino rats.

MCV (i1* / red bilood cell)
Tested Pyrethroids

% of . % of
Formulated Control Technical Control
Single oral dose
Check { untreaied ) 63.6£8.2 100.0 63.6+8.2 100.0
Cyhalothrin 71627 112.5 629+3.0 98.8
Cypermethrin 59.4£1.0 93.4 81145 96.1
Deltamethrin 73.35.1 115.2 6041438 94.9
Fenvalerate 91.0: 3.9 143.0 103.5% 3.6 162.8
Repetitive dose
Check (untreated ) 71.3x46 100.0 71.3t4.6 100.0
Cyhalothrin 60.9t4.2 854 64.7+40 90.7
Cypermethrin 95.7+8.6 130.0 847138 119.5
Deltamethrin 721217 101.1 756118 113.3
Fenvalerate 71.9+20 100.8 97.6 £ 30.8 136.9
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Table 7. In vivo effect of tested pyrethroids on mean cell haemoglobin (MCH } in
the blood of male albino rats.

. MCH (pg)
Tested Pyrethroids
% of % of
Formulated Technical
Control Control

Single oral dose
Check (untreated) 31.7x4.8 100.0 31.7248 100.0
Cyhalothrin 369+24 116.3 39431 124.3
Cypermethrin 35.7+5.9 112.7 33.8+5.7 105.1
Deltamethrin 370+ 3.8 116.6 2801+22 8%.0
Fenvalerate 36.3+0.9 114.6 37.41£1.0 1561.2

Repetitive dose

Check (untreated) 257+4.7 100.0 257 +4.7 100.0
Cyhalothrin 325+2.2 126.3 307+ 23 119.3
Cypermethrin 48.6 £ 6.4 189.3 48858 190.0
Deltamethrin M1£277 160.1 31.2+76 1214
Fenvaierate 248 +5.2 96.6 35.2+4.6 137.1

Table 8. In vivo effect of tested pyrethroids on mean cell haemoglobin
concentration(MCHC ) in the blood of male albino rats.

MCHC (%)
Tested Pyrethroids
% of % of
Formulated Technical
Control Control
Single oral dose
Check ( untreated ) 499 +42 100.0 499+42 100.0
Cyhalothrin 51.5+23 103.2 5TA1+3.1 114.4
Cypermethrin 60.1+1.1 120.4 55.0+6.9 109.4
Deltamethrin 504+19 101.1 466126 93.7
Fenvalerate 395+05 80.1 46.4+29 928
Repetitive dose
Check ( untreated ) 36.1+4.2 100.0 36.1%4.2 100.0
Cyhalothrin 53.3+14 147.5 474133 1314
Cypermethrin 52550 1454 57.6+54 159.7
Deltamethrin 571130 158.2 41.2+£3.2 114.2
Fenvalerate 36.1+£5.6 100.0 350 2.1 96.9
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