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ABSTRACT

Deltamethrin is a widely used type 2 pyrethroid insecticide in home and agriculture
because of its high insecticidal activity, environmental stability and relatively low acute
toxicity. It was found that deltamethrin alters the immune response signaling pathways,
but the mechanism is still under study. Thus, this study aimed to investigate the propen-
sity of deltamethrin to cause immunotoxicity in rats. Random division of rats into three
equal groups was done, Group (I): (negative control group): allowed dirking water ad
libitum; Group II (positive control group): administered orally with 1mL corn oil
/rat/day for 14 weeks: and Group III (deltamethrin treated group): Each rat was given
deltamethrin (Smg/kg body weight/ day) dissolved in corn oil for 14 weeks. At the end of
the study, blood samples and spleen tissues were collected for estimating malondialde-
hyde and glutathione peroxidase activities, as well as immuno-histochmistry examina-
tion. Results indicated significant increase in blood and splenic tissue malondialdehyde
and significant decrease in blood and splenic tissue glutathione peroxidase activity in del-
tamethrin group when compared with those of negative or positive control groups. Light
microscopic examination revealed disruption in splenic histoarchitecture while immuno-
histochemical staining showed many positive reacted cells to active caspase 3 in deltame-
thrin group. In conclusion, this study demonstrated that deltamethrin may have immun-
toxic effects on spleen of adult rats.

Introduction -

throids are more toxic to mammals than the
first generation (Type II) pyrethroids (Rehman

Pyrethroids are synthetic organic com-
pounds that are used extensively as household
and commercial insecticides and produced
from chrysanthemum flowers. The lipophilic
keto-alocoholic esters of chrysanthemic and
pyrethroic acid are responsible for the insecti-
cidal properties. There are 2 types of pyre-
throids; first and second generation pyre-
throids. The second generation (Type 1) pyre-

" Abeer Ramzy Hussieny Mahmoud,
Forensic Medicine and Clinical Toxicology Department,
Faculty of Medicine — Zagazig University.

Nashwa Mohamad Mohamad Shalaby
Forensic Medicine and Clinical Toxicology Department,
Faculty of Medicine — Zagazig University

et al., 2014). Primarily, pyrethrin compounds
have been used to control human lice, cock-
roaches, flies and mosquitoes. Other pyrethrins
are used in poultry pens, on dogs and cats to
control lice and fleas and in grain storage
(I.P.C.S., 1990).

Generally, pyrethroids are lipophilic and
so readily absorbed dermally and orally. After
oral administration, deltamethrin is rapidly ab-
sorbed from the gastrointestinal tract. Studies
on rats found that deltamethrin is rapidly me-
tabolized by liver microsomal oxidases and by
tissue esterases, which are widely distributed in
the liver and gut wall (He et al., 1991).
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In rodents, the main routes of metabolism
include cleavage of the ester link to produce
alcohol and acid moieties, oxidation of various
parts of the molecule, and conjugation of the
products of oxidation with glucuronic acid, sul-
furic acid or glycine. Within 2—4 days, metabo-
lites are excreted in faeces and urine with the
exception of the cyano group, which is con-
verted to thiocyanate and excreted more slowly
(about 20% still retained mainly in skin and
stomach after 8 days) and about 13-21% of
unchanged deltamethrin is excreted in rat fae-
ces (Rehman et al., 2014).

As humans are exposed to deltamethrin
in their day-to-day life, its toxicity is a matter
of concern. Deltamethrin induced nephrotoxic-
ity, hepatotoxicity, neurotoxicity, reproductive
toxicity, genotoxicity and immunotoxicity de-
pends on many factors such as doses, routes
and time of exposure (Sharma et al., 2013).

Spleen is the largest secondary lymphoid
organ and it is used to evaluate for enhanced
histopathology of the immune system. It con-
tains B and T lymphocytes on which the im-
munotoxic effects of xenobiotics or their me-
tabolites can be reflected (El-more, 2006).

Years ago, the synthetic pyrethroids such
as o-cypermethrin and deltamethrin were stud-
ied for immunotoxicity in male F344 rats
(Madsen et al., 1996).

Increased NK (natural killer) cells activ-
ity and number of splenic cells producing anti-
body to SRBCs were detected at oral daily
doses of 5 and 10 mg/kg body weight for 28
days. With the highest dose, these effects were
associated with decreased body weight and in-
creased adrenal weight that suggested general-
ized toxicity occurring with high doses. It was
also reported that non-continuous repeated del-
tamethrin inhalation in rats resulted in multiple
immunotoxic effects (Emara and Draz, 2007).

The present study was undertaken to in-
vestigate the propensity of deltamethrin to
cause immunotoxicity in adult male albino rats.

Material and Methods

[A] Chemicals

Deltamethrin, product of Sumitomo
Chemical Company, was purchased from
Sigma —Egypt in the form of technical material
of 99% purity, (CAS Number: 52918-63-5):
[(S)-Cyano-(3-phenoxyphenyl)methyl](1R,3R)-
3-(2,2-dibromoethenyl)-2,2-dimethyl-
cyclopropane - 1-carboxylate (IUPAC).

[B] Animals:

The study was done on 36 healthy adult
male albino rats weighing 150-200 g. Rats
were obtained from the animal house of Zaga-
zig Faculty of Medicine. The rats received bal-
anced food rich in all stuffs necessary to main-
tain their health before and during drug admini-
stration. It consisted of bread, barley and milk.
Water was offered in separate clean containers.
The experimental work was done according to
the guiding principles for the use and care of
experimental animals and was approved by the
Institutional Research Board.

[C]Experimental Design:

Rats were randomly divided into three
equal groups. Group I (megative control
group): No intervention was done to rats in
this group for adjusting the basic parameters,
and allowed drinking water ad libitum. Group
II (positive control group): daily administered
ImL corn oil orally for 14 weeks. Group III
(deltamethrin treated group): the rats were
orally administered deltamethrine at a dose of
(5mg/kg body weight) dissolved in corn oil
[equivalent to 1/20 of the LDS50; based on
Yadav et al., 2006]. The pesticide was given
daily for 14 consecutive weeks. Twenty- four
hours after the end of experimental duration,
the rats were subjected to sampling of blood
and spleen tissue as the follows:

1) Collection of blood samples; under
light ether anesthesia, venous samples

Mansoura J. Forens. Med. Clin. Toxicol., Vol.25, No. 2, July, 2017



Mahmoud & Shalaby

53

2)

from the retro-orbital plexus were ob-
tained by capillary glass tubes as de-
scribed by Schemere (1967), to meas-
ure: malondialdehyde (MDA) and glu-
tathione peroxidase (GPx) in sera.
Collection of spleen samples; spleen
was dissected and divided into two
equal parts; one for estimating splenic
MDA and GPx activities. The other
part was sent for histopathological ex-
amination (light microscope and immu-
nohistochemical staining for active cas-
pase 3).

[D]Biochemical measurements
1) Malondialdehyde (MDA) level: Serum

MDA was assayed colorimetrically
guided by the method of Ohkawa et al
(1979). In this method; Thiobarbituric
acid reactive product was formed from
the reaction between MDA and Thio-
barbituric acid at temperature of 95°c
for 30 min in acidic media. Measuring
the resultant product can be done by
spectrophotometer at 534 nm. Calcula-
tion: serum malondialdehyde = (A
Sample + A Standard) x 10 nmol/ L.

2) Glutathione peroxidase (GPx): in se-

rum was determined according to
Pleban et al. (1982), as follows: 20 pl
aliquot of hemolysate was transferred to
I ml quartz cuvet containing 980 ul of
the reaction mixture. The mixture was
incubated for 5 minutes at 37°C. The
reaction was started by adding 10 pl of
H,0, (8.8 mmol/L). After 30 second
lag, the decrease in NADPH absorbance
was read every minute for 3 minutes at
430 nm by spectrophotometer. The de-
crease was linear with time. To avoid
non-enzymatic reaction, water was used
instead of hemolysate for blank. Calcu-
lation: A unit of peroxidase is de-
fined as change in absorbance/ min-
ute at 430nm .

3) Splenic malondialdehyde (MDA) level:

The dissected tissues were put in petri
dishes. After washing the tissues with
physiological saline (0.9% NaCl), sam-
ples were kept at -87°C until analyzed.
The tissues were homogenized for 5
min in 50 Mm ice cold KH2PO4 buffer
solution (pH7.0) 0.5g tissue + 5 ml
buffer solution) using a glass-porcelain
homogenizer and then centrifuged at
7000 x g for 15 min. All processes were
carried out at 4° C. Supernatants were
used to determine the MDA concentra-
tion (Jain et al., 1989). MDA was as-
sayed colorimetrically following the
method of Ohkawa, et al. (1979).

4) Glutathione peroxidase (GPx) activity

in splenic tissue: perfusion of the tis-
sues was done using 0.9 % Nacl con-
taining 0.16 mg / ml heparin. Tissues
were washed and minced in ice-cold
0.25 M sucrose, then homogenized, di-
luted and centrifuged at 4000 rpm and
4°C for two minutes. The supernatant
was used to measure Gpx activity fol-
lowing Paglia and Valentine (1967) ac-
cording to pamphlet of Bio-diagnostic
kits using calorimetric method. Princi-
ple: The addition of hydrogen perox-
ide initiated the enzyme reaction in
the tube which contains B-
nicotinamide Adenine Dinucleotide
Phosphate (B-NADPH, reduced form),
Glutathione Peroxidase and a sample
or a standard. Monitoring the change in
the absorbance spectrophotometrically
at 430nm was done. A standard curve
was plotted for each assay. Calculation:
Change in absorbance/ minute at 430
nm define one unit of peroxidase.

Mansoura J. Forens. Med. Clin. Toxicol., Vol.25, No. 2, July, 2017



Mahmoud & Shalaby

54

[E] Histopathological changes; spleen was
examined by:

1) Light microscopic examination: The
spleen was fixed in 10% formalin saline
then the tissues were embedded in
blocks of paraffin and 5 p thickness
were prepared. These sections were
subjected to Hematoxyin and Eosin
(H&E) stains (Horobin and Bancroft,
1998) and then examined by light mi-
croscope (400X).

2) Immuno-histochmistry for caspase 3;
According to Ramos-Vara (2005). The
site where antigen was present was
clearly revealed by brown colouration
in the cytoplasm. Collected results were
tabulated and statistically analyzed us-
ing appropriate methods by Statistical
Package of Social Science (SPSS),
software version 22.0 (SPSS Inc.,
2013). P value <0.05 was considered
statistically significant.

Histological studies were presented as
photomicrographs and scientifically in-
terpreted.

Results

1) Biochemical studies:

There were no significant differences in
results between negative and positive control
groups using unpaired t-test (Table 1).

There were significant increases in blood
and splenic tissue MDA in deltamethrine group

when compared with negative and positive
control groups by unpaired t-test (Table 2).
Also, there were significant decrease in blood
and splenic tissue for GPx activity in deltame-
thrine group when compared with those of
negative and positive control groups by un-
paired t-test (Table 2).

2) Histopathological results:

Light microscopic examination of H&E
stained sections from the spleen of the control
groups revealed the red hematogenous pulp and
the white lymphoid pulp of the spleen. The
white pulp was located around a central arteri-
ole and composed of the marginal zone (B-cell
area), the adjacent follicles (B-cell area) and
periarteriolar lymphoid sheath (PALS, T-cell
area) (Figure la). The marginal zone lies be-
tween the red and white pulp and the junction
between the marginal zone and red pulp is not
always clear. The marginal zone contains spe-
cific populations of macrophages in addition to
lymphocytes. Meanwhile caspase immune-
staining showed positive reaction in few cells
(Figure 1b).

In deltamethrin group, the white pulp in-
creased in the size and had more fibroblasts
and low lymphocyte densities. The red pulp
was congested with many red blood cells, more
bundles such as trabeculae, and some pyknotic
lymphocytes (Figure 2 a, b & c). However, cas-
pase immune-staining showed many positive
reacted cells to active caspase 3 (Figure 3).
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Table (1): Statistical comparison among the negative and positive control groups as regard to MDA
and GPx (in blood and splenic tissue) along the periods of the study by unpaired t test.

Negative control Positive control group
Group .
Parameter group(l) (II);corn oil group T p
aramete Mean + SD Mean + SD
MDA
) 0.22+0.04 0.23+0.03 0.6325 | >0.05
in blood (nmol/ml)
MDA
. ) 21.4243.36 21.46+3.52 0.0260 | >0.05
in spleen (nmol/gm tissue)
Bl P
ood GPx 29.63+2.49 29.2042.72 0.3516 | >0.05
(ng/ml)
lenic ti P
Splenic tissue GPx 168.48+4.10 167.86+4.55 03201 | >0.05
(ng/ mgm tissue)

Number of sacrificed rats for each group was 12 rats, MDA: malondialdehyde, GPx: Glutathione peroxidase.

Table (2): Statistical comparison among the negative control and deltamethrin treated groups as
regard MDA and GPx (in blood and splenic tissue) along the periods of the study by un-

paired t test.
Group Negative control Deltamethrin
group (I) group (III) T p
Parameter Mean + SD Mean + SD
MDA
. 0.224+0.04 1.31+0.03 68.9377 <0.00071**=*
in blood (nmol/ml)
. MDA . 21.4243.36 233.54+4.35 122.0369 <0.0001 ***
in spleen (nmol/gm tissue)
P
Blood GPx 29.63+2.49 11.76+1.78 18.4625 <0.0001%#*
(ng/ml)
Splenic tissue GPx 168.48+4.10 10.62+1.6 113.4246 | <0.0001%%*
(ng/ mgm tissue)

Number of sacrificed rats for each group was 12 rats, MDA: malondialdehyde, GPx: Glutathione peroxidase.
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Fig. (1 a) A photomicrograph of a section in Fig. (1 b) A photomicrograph of a section in splenic
splenic tissue from control group showing tissue of control group showing scanty reaction

thin capsule (arrow, trabeculae (T) scattered to caspase 3 (caspase-3 immunostaining X 400).
in the red pulp, central arteriole in the white

pulp (A) (Hx & E X 100).

Fig. (2 a): A photomicrograph of a sec-
tion in splenic tissue of deltame-
thrine group showing thick con-
gested capsule (C), white pulp
with low lymphocytic density in
germinal center (*) and adjacent
central arteriole (A), thick trabecu-
lae (T) (2a Hx & E X 100).
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Fig. (2 b): A photomicrograph of a sec-
tion in splenic tissue of deltame-
thrine group showing white pulp
with some pyknotic lymphocytes
(arrow) with low lymphocytic den-
sity in germinal center (*) (Hx & E
X 400).

Fig. (2 ¢): A photomicrograph of a sec-
tion in splenic tissue of deltame-
thrine group showing thick trabe-
culae (T) with many fibroblasts
(arrows) (Hx & E X 400).

Fig. (3) : A photomicrograph of a section
in splenic tissue of deltamethrine
group showing many positive
reactions to caspase3 (arrows)
(caspase-3 immunostaining X 400).
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Discussion:

United States Environmental Protection
Agency (2010) reported that deltamethrin is a
broad-spectrum synthetic pyrethroid insecti-
cide that is registered for direct application to a
wide variety of food/feed crops, for use in
food/feed handling establishments, and for use
on stored grains. Many studies on the side ef-
fects of deltamethrin were established, includ-
Ing immuno-suppression, neurotoxicity, de-
creased testosterone levels, hypertension and
allergy (Issam et al., 2012). Therefore, this
study was carried out to explore the immu-
notoxicity induced by short term chronic expo-
sure to deltamethrin in adult male albino rats.

Regarding control groups (negative and
positive control groups); rats of the control
groups showed no abnormal findings as re-
gards to biochemical studies. There was no
significant difference between the negative
and the positive control groups as regard to all
these parameters. Also, there were no abnor-
mal histopathological or immune-
histochemical changes in the spleen specimens
of the adult male albino rats of these groups all
over the periods of the study.

Regarding deltamethrin group; deltame-
thrin had induced a significant increase in the
mean values of blood and splenic MDA when
compared with the control groups. Also there
was significant decrease in GPx activity in
blood and spleen tissue when compared with
control groups.

These results were matched with Tuz-
men et al. (2008) who found that deltamethrin
induced toxicity in mammals depended mainly
on the oxidative stress; in which there was im-
balance between the reactive oxygen species
production and antioxidant enzyme system .

Also, Aydin (2011) reported that del-
tamethrin treatment 3mg/kg (in vivo) resulted

in increased the lipid peroxidation and de-
creased the antioxidant enzymes levels in rats.

Recently, Kumar et al. (2015) found that
apoptogenic signalling pathways in both
splenocytes and thymocytes were activated by
deltamethrin induced reactive oxygen species.

Histopathological examination in the
present study showed that white pulp were
greater in size with more fibroblasts and low
lymphocytic densities. The red pulp was con-
gested with more bundles such as trabeculae
and some pyknotic lymphocytes. Also im-
mune-histochemical studies showed many
positive reacted cells to active caspase 3.

These results were parallel with Adams
and Cory (2001) who stated that programmed
cell death (apoptosis) was mediated by cas-
pases. Oxidative stress resulted in up regula-
tion of pre apoptotic (Bad, Bax) and down
regulation of anti-apoptotic (bcl-2) proteins.
Deltamethrin induced oxidative stress also
caused up regulation of Bax and down regula-
tion of Bcl-2.

Ravagnan et al. (2002) and Bras et al.,
(2005) reported that Bax and Bad were impor-
tant proteins for the outer mitochondrial mem-
brane permeability. They resulted in release of
cytochrome ¢ which induced loss of mito-
chondrial membrane potential, formation of
apoptosome and subsequent activation of cas-
pase-9. Caspase 9 activation stimulated the
activation of execution caspases.

Kumar et al. (2013) and Kumar et al.
(2014) also observed that deltamethrin induced
apoptosis in thymus and splenic tissues
through activation of caspase dependent sig-
nalling pathways in mitochondrais.
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Conclusion:

Deltamethrin resulted in immunotoxicity
through altering variable immune signaling
pathways that resulted in immunosuppression.
Immunosuppression can be explained by acti-
vated oxidative stress signaling pathways and
caspase dependent pathways which induced
apoptosis.

Recmmendation:

More studies on the mechanism of im-
munotoxicity induced by deltamethrin are rec-
ommended. Also follow up investigations are
required in farmers and workers exposed to
deltamethrin. It is also recommended to study
the role of antioxidants in limitation of del-
tamethrin induced immunotoxicity.

Acknowledegment:

The authors would like to thank the stuff
members of Histology Imaging Unit, Faculty
of Medicine, Zagazig Univeristy for the valu-
able contribution in this study.

References:

Aydin, B. (2011): “Effects of thiacloprid, del-
tamethrin and their combination on
oxidative stress in lymphoid organs,
polymorphonuclear leukocytes and
plasma of rats”. Pesticide Biochem.
and Physiol., 100:165-171.

Adams, J.M.; Cory, S. (2001): “Life-or-death
decisions by the Bcl-2 protein family”.
Trends Biochem. Sci., 26:367-401.

Bras, M.; Queenan, B.; Susin, S.A. (2005):
“Programmed cell death via mitochon-
dria: different modes of dying”. Bio-
chem., 70:231-239.

El-more, S.A. (2006): “Enhanced Histopa-
thology of the Spleen”. Toxicol
Pathol., 34(5):648-655.

Emara, A.M.; Draz, E.I. (2007): “Immu-
notoxicological study of one of the
most common over-the-counter pyre-
throid insecticide products in Egypt”.
Inhal. Toxic.,19(12):997-1009.

He, F.S.; Deng, H.; Ji, X.; et al. (1991):
“Changes of nerve excitability and uri-
nary deltamethrin in sprayers”. Interna-
tional Archives of Occupational and
Environmental Health, 62: 587 — 590.

Horobin, R.W.; Bancroft, J.D. (1998): He-
matoxylin and eosin as an oversight
stain. In: Trubleshooting Histology
stains, 1% ed., Churchill Livingstone
Press, San Francisco, P.P. 88- 93.

L.P.C.S. (International Programme on
Chemical Safety) (1990): “Environ-
mental Health Criteria 97, Deltame-
thrin”. World Health Organization, Ge-
neva.

Issam, C.; Intissar, G.; Fatma, B.; et al.
(2012): “Oxidative stress, biochemical
and histopathological alterations in the
liver and kidney of female rats exposed
to low doses of deltamethrin (DM): A
molecular assessment”. Biomed. Envi-
ron. Sci., 25(6): 672-683.

Jain, S.K.; McVie, R.; Duett, J.; Herbst, J.J.
(1989): “Erythrocyte membrane lipid
peroxidation and glycolylated hemo-
globin in diabetes”. Diabetes, 38:1539-
1543.

Kumar, A.; Bhaskar, A.; Saket Chandra,
S.; et al. (2015): “Mechanism of del-
tamethrin  induced immunotoxicity:
current and future perspectives”. Re-
ceptors & Clinical Investigation; 2:
e578. doi: 10.14800/rci.578.

Mansoura J. Forens. Med. Clin. Toxicol., Vol.25, No. 2, July, 2017



Mahmoud & Shalaby

60

Kumar, A.; Sasmal, D.; Bhaskar, A.; et al.
(2014):“Deltamethrin-induced  oxida-
tive stress and mitochondrial caspase-
dependent signaling pathways in mur-
ine splenocytes”. Envoir. Toxicol.,
DOI: 10.1002/tox.22091.

Kumar, A.; Sasmal, D.; Sharma, N. (2013):
“Deltamethrin induced an apoptogenic
signalling pathway in murine thymo-
cytes: exploring the molecular mecha-
nism”. J. Applied Toxicol., 34:1303-
1310.

Madsen, C.; Claesson, M.H.; Ropke, C.
(1996) : “Immunotoxicity of the pyre-
throid insecticides deltamethrin and al-
pha-cypermethrin”. Toxicology,
107:219-227.

Ohkawa, H.; Ohishi, W.; Yagi K.A. (1979):
“Assay for lipid peroxides in animal
tissues by thiobarbituric acid reac-
tion”. Anal. Biochem., 95:351-358.

Paglia, D.E.; Valentine W.N. (1967): “Stud-
ies on the quantitative and qualitative
characterization of erythrocytes glu-
tathione peroxidase”. J. Lab. Clin.
Med., 70:58-1609.

Pleban, P.A.; Munyani, A.; Beachum, J.
(1982 : “Determination of selenium
concentration and glutathione peroxi-
dase activity in plasma and erythro-
cytes”. Clin. Chem., 28:311-316.

Ramos-Vara, J.A. (2005): “Technical aspects
of  immunohistochemistry”. Vet.
Pathol., 42: 409.

Ravagnan, L.; Roumier, T.; Kroemer, G.
(2002): “Mitochondria, the killer or-
ganelles and their weapons”. J. Cell
Physiol., 192:131-137.

Rehman, H.; Aziz, A. T.; Saggu, S.; et al.
(2014): “Systematic review on pyre-
throid toxicity with special reference to
deltamethrin”. Journal of Entomology
and Zoology Studies, 2 (6): 60-70.

Schemere, S. (1967): The blood morphology
of laboratory animals, 31 ed., C.V.
Mosby Co, P.P. 10- 65.

Sharma, P.; Jan, M.; Rambir Singh, R.
(2013): “Deltamethrin Toxicity: A Re-
view”. Indian Journal of Biological
Studies & Research, 2:91-107.

SPSS Inc (2013): SPSS for windows, version
22.0. Chicago, SPSS Inc.
http://www.unimunester.de/imperia/md
/content/ziv/service/software.
e/spss/handbuecher/englisch/spss_brief
_guide 22.0.pdf.

Tuzmen, N.; Candan, N.; Kaya, E.;
Demiryas, N. (2008): “Biochemical
effects of chlorpyrifos and deltamethrin
on altered antioxidative defense
mechanisms and lipid peroxidation in
rat liver”. Cell Biochem. Funct.,
26:119-124.

United States Environmental Protection
Agency (2010): “Deltamethrin human
health assessment scoping document in
support of registration review Wash-
ington, D.C.”. Office of Prevention,
Pesticides and Toxic Substances. P.P.
1-27.

Yadav, S.; Johri, A.; Dhawan, A.; Seth,
P.K.; Parmar, D. O. (2006): "Re-
gional specificity in deltamethrin in-
duced cytochrome P450 expression in
rat brain". Toxicol. Appl. Pharmacol.,
217: 15-24.

Mansoura J. Forens. Med. Clin. Toxicol., Vol.25, No. 2, July, 2017



Mahmoud & Shalaby 61

HAILN gliaed (313 1201 39503 (8 (o sl (Sb) il (e b 2 sl (o L) (o i) il sl

(ot e Lz (S ¢ 3900 (Pt 5 34) Sk
G330 Arala — (o el calal) A€ - A1 p sall g 0 k) ol aadd

LY ellhy 4 jiall (al 2 W5 Ao )3l (8 aul g Gt o a5 5 pmd) Ay pdad) Clapsall padi
LS el odd A & il e Gpoiellall degs e sl audly 5 AY) Clandl e Bla L B
sl el Gedall il e e LSU pelial) aedll Al D Gnll Gaagas A S ol
‘le gane ¥ (bl Aande RN slanll (3 pall 5583 e 3a T aladinl &5 a8y o selilall
1V saal Zle ol s il alakall (13 jall elac) ai(Adls ddalia de seas) A5V Ac seadll
Oe (Ja V) 2pa S slae ] aior(dan se ahailia de gane) 40l 4 ganall Ll uleal) Guldl & s
de gana) AN 4c ganall 5 & sal 1 Baad Lia gy oan) 50 pa adll (3 5k e (Cnteliball CuieS) o3 Cy )
saalg o e adll (G ke (anS/anae 0) o Al Cuy (A le A I3 jad) elac) Al ekl
sl gllall @l Canll 3ae Aled b Cle ganall IS )8 i) &5 g el VE 3aal Ly
Gk oo Jabll mu pead Gl ) Jabll sy sl e IS oS0 sl sladl
o 8 3ol gl cjelal, ¥ LSl Je il alaiiuly Wil gl Al pally 5 gaal) oS Suall
el (e IS a5 sl glall Ll 8 (et e Jladall gy aall G JS 8 2l sl gl
pandll gl 5 ddalall Cle senall ae Ll o jielibally dalled) de ganall 8 ekl
&b slmnll Ol S Jiadall w5l G )5 ol silasgl) Arpa aladiuly (gs guall (5 el
Jelall Aula¥ LAY e il 2 sa g cuila ) Al 5 das 5l 51 giaas G i 253 9 G yialilal] de sana
oo ebadl Sleall o dpew T Al el aall paill Gaall el O it ¥ LulSD
Glalcas o G ielilall salal dpadl SUYI 8 3008Y) o0 Al ) pasis Jadall e il 55k
OGY) e3a (e 2al) 8 3auKY)

Mansoura J. Forens. Med. Clin. Toxicol., Vol.25, No. 2, July, 2017



