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Abstract

The present work was performed to study the effect of Astragalusmembranaceus on
immunity of healthy albino rats.. The comprised 36 rats subdivided into four groups. Each
group was consisted of nine rats. The first group received daily oral administration with
0.25g/kg/day of Astragalusmembranaceus for two and four weeks, the 2" group received
daily oral administration of 0.5g/kg/day of Astragalusmembranaceus for two and four
weeks, while the 3¢ group received daily oral administration with 1.0g/kg/day of
Astragalusmembranaceus for two and four weeks, the 4t group kept as control.
Regarding the cellular immunity results, astragalusmembranaceus was found to have
stimulatory effect on lymphocytic transformation rate at the end of 2" and 4™ weeks in
groups A2 and A3. Significant increase in phagocytosis in group A3 (2nd week) and groups A2
and A3 (4th weeks).
Bacterial killing showed a significant increase in groups A1, A2 and A3 at the end of 4™ weeks
and in groups A2 and A3 at the end of 2" and 6" weeks. Chemotaxis showed a significant
increase in groups A2 and A3 at the end of 2" and 4™ weeks and in group A3 at the end of
6™ week.
Results of humoral immune response, Astragalusmembranaceus significant increased of
both IgG and IgM at all concentration at the end of 2" and 4™ weeks except group Al did
not show significant increase at the end of 2" week in IgG.
iYL gl 5 anall il el g Gl el (e aael) Coganl ddaal) bl s Al Y] ) aadiul 238l die
Lo e i€ i Al ) AL (e Cam 5 28 (5 51l (he g ) 108 A8 jaa g ¢ o 3l B eall Gy e
Ll oda 8 A0lad o 5o 25 g A plinS LA Aad (5 hads ¢ allall (e Adlaiall oda (b aeidl] alally any
Slaally o La ol Al bl B (e Limmy Al o e Uinacd Lo elld ¢ () auin Ay gume | Caaas
el s s e Tardiioadl) dpedl)
eeidl) leall jineS Joniually Graall 8385 paall dplall LA e p s e Ayl sda oy sal
(| bl ppanc sla) Sl) 58 5

Page —E1 Ly .aliig) . audlig maglel ol xacall

—— Higher Institute of Science & Technology, Ragdalen, Libya




00,5y a6 > 2019 gy (9)  (3) ¢ ool eyl slwn

¢ el CaisaS Janyy ¢ Apila JUT 05 puall (8 luillS Jamy 548 " ahe " (5 50 3ineS Janion (535
pl) apaii s saedaly o 585 Al ULl Jaall (e ey s ¢ Aplalaall ApZe W)y 3ads 6ol Gl 5 ¢ llaY
Agstialll ol

Ao gonal Uasd |, Guslal jiaYl de sane o 55y ¢ Laan) 150 0Dl diu e 3 508 (8 Candl 18 6] a) o
t ) sl e elldg () )8 R (e Leia S 0585 (4) ¢ (3) ¢ (2) ¢ (1) Do sena &) S

= Al

A0 dge il e ganall 1 A Sl e sanall Caacd

G e @by | Guslal V) (e (a5 fal o s1S 6l ) 0.25) e s A senall 028 1 23 o -(1)Ae sanae
(sl e a0 28 5 14 4dlisa

i e @by Guglal S e (a5 / aloaslS  al s 0.5) 0 Lies Ao senall 03 o ot o ~(2)Ae sane
sl e a0 28 5 14 ddliss

p528 5 14 <l ellyg | Gaglal 51l G (a5 / aloasbS [ ol a 1.0)c Ao sanall 028 g 25 &5 -(3 )i sane
A e

Al ic sanaS dc ganall oda O e —(4)4.;}«“

ol & ¥ Al ie a3 e @Al (al Vs S g saul1) g i) (e 5% JS dled die an e 34
- eaall s aall e dalisall cul JLERY) ¢ jaY ella

il

et ol aiad s o LSS Gl 2V ) G s Tlasa s aadly o

Gandlls V5 S aaall 3 4y gina 53 ) () Caang o] e sl ST iy 0N o pad O s g all (g A Ganilly
bl adll ) S1 e 5l

Al e AN A0l (e senall (8 4 slaadlll LAY J gt Jama (8 4y gima 30l ) 2a g Ay slall deliall dailly
() & sae¥) AE Ao panalls M\QM\M@@)AMM\_D;;}LAS@LJ G Y15 e saa) 6 i
A 5 A (e anall (A sie Bl ) s ) ALLYL (@l g 1) AAAN 5 A (e sanall 5
el AV i 8 3 e By ) () ALY () g sanslT) N e sanall y (usbiadl 5 SE & saYY)
Lay —udbadl g grn¥1) RGN Ao ganall 8820 55 (&l & ) - U g gan¥T) AAEN § 2000 (e sanall A
(o sy ol s g

5 (AU g saaVT) AR 5 408 i s anal) AGE sl siaal Jame (B A sale A siae bl ) ilaa LS
o g SN madlaall (AM O s sl s Jama (B Ak sale 3y gima B0k 5 ¢(@l Dl @ sau) COEN mslaalld
(e A =S & V) s

(& =S & ) Al (8 5 EOE aalaall (8 M 52 sl 51aY)

[ 621.0 5.5 ¢ .25 QIS L adll Bk e Guslal JEa) el sllae] o 211 1 unl) 128 (e Gl
e Lala JUT 053 Gl s slalalall 5 4 glal) Aeliall Sl eliall Sleadl Sy a9 28 <14 53l o sfal 2 1S
EHSIPEEN]

cadiall SIS (e L gy ol s LS/l ya 1.0 ¢ 5 Aeliall 534 3l cile jall Jumdl -:2

Introduction

Astragalusmembranaceus is most commonly used as a general
tonic for those practicing Chinese herbal medicine, and specifically
for immune enhancement (Yoshida et al 1997). It is a staple of
Traditional Chinese Medicine (TCM), where it is also known as
Huang Qi. It is considered a sweet, warming herb with particular
effects on the lung, spleen and heart meridians (Jin et al 1994).
Astragalusmembranaceus is a component of numerous TCM tonics
and is often combined with ginseng, angelica and other herbs.
Traditionally it is used in the treatment of fatigue, decreased appetite,
general debility, susceptibility to viral infections, non- healing
wounds, fever, sweating , uterine prolapses, uterine bleeding, edema
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(nephritis), numbness, muscle pain, diabetes mellitus, and
uterine, ovarian or colon cancer ( Hou et al1981) . Western
herbalists began using the roots of A. membranaceus in The main aim
of the present work is to study and to throw more light on the
immunological stimulant effect of Astragalusmembranaceus on
humoral and cellular immune response and to choose the best
immunostimulant dose.

Review of literature
1-ASTRAGALUS MEMBRANECEUS [ Huang Qi ] :

Astragalusmembranaceous (A.M.) is the botanical name for
the Chinese herb, huang means--- yellow, which refers to the yellow
interior of the root. Qi - means {Leader} which signifies. (Li et al
1998).

COMMON NAME

Goat’s horn, green dragon, gum dragon, gummi tragacanthae ,
hog gum , huang Qi , membranous milk vetch , Syrian
tragacanth . It uses as superior tonics.( Ehling , Dagmar 1996).

MODE OF ACTION

Hikino . et al .(1976 )mentioned  that
Astragalusmembranaceus stimulates virtually every phase of immune
system activity. It increases the number of stem cell in the marrow and
lymph tissue, and it stimulates their development into active immune
cells that are released into the body. It could promote or tigger
immune cells from the resting state into high tend activity. Astragalus
has also been found to stimulate the production of interferon and
increase its affects in fighting disease.

Material and Methods

I- Material:

1-Experimental animals:

A total of Thirty sex two of apparently clinically healthy male
albino rats (200 gm in weight) was used in our experiment .
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2- Crudeherbs :

Astragali root ( AstragalusMembranaceus Root Powder, 4 oz.
Bulk Herb, 100% organic- code 5530b-Noupc) . Then 50 g of crude
herb was boiled with 1000 ml of distilled water until the volume was
reduced to 500 ml. The supernatant fluid was filtered and lyophilized.
The concentration of the herbal extract was given orally to rat

After adjusted the concentration of the extract to (0.25¢g, 0.5g,
1.0g, per day per Kg per day as extract) . The control group was given
water. The herbal medicines were administered consecutively for two
and four weeks.

Experimental design:

Seventy two of male albino rats was divided into 36 rats .
and the rats was subdivided into four subgroups (A1,A2,A3,and A4)
each subgroup was consisted of nine rats, assigned for daily oral
administration  with (025 ,05, and 10 g ) of
AstragalusMembranaceus administered by a stomach tube for two
and four weeks respectively.

The rats in subgroup A4 were kept as a control groups and
were orally received water for two, four and six weeks. The
administration of herb will stopped after four weeks and the samples
will collected from remaining rats after six weeks.

METHODS

Experimental design:

Seventy two rats were divided one group ( each of 36 ) rats, and again
divided into four subgroups each of nine rats.

1-The first subgroup ( A1 ) from each main group received
0.25 g of herb for two and four weeks.

2-The second subgroup (Al ) from each main group
received 0.5 g of herb for two and four weeks.

3-The third subgroup ( A1 ) from each main group
received 1.0 g of herb for two and four weeks.

4-The fourth subgroup ( A4 ) ( Healthy control subgroup )
received no treatment and left as control.
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Blood sampling:
The blood samples collected for studding cellular as well as
the humoral immune response.

Blood samples:
1-Sample number 1:

Three ml of blood were collected from each rat in sterile
plastic centrifuge tubes containing heparin ( 50i.u/ml) to be used for
separation of mononuclear leukocytes.

Haemagglutination test (HA test): The slow haemagglutination
test was carried out according to Anon(1970) for detection of
haemagglutinins in the allantoamniotic fluids using 1% suspension
of washed rats erythrocytes.

Determination of immunoglobulins titre:

The developed sandwich ELISA was carried out according to

Erhard et al.(1992)as follows:
Cellular immune response:
1- Lymphocyte transformation
A-_Separation _of lymphocytes: (Boyum, 1968 and Burrels and
Wells, 1977).
B-Total lymphocyte count : (Hudson and Hay, 1980).
C-Standardization oftymphocyte concentration for blastogenesis:
D-Preparation of mitogens (non-specific mitogen):
E- Standardization _of NDV _antigen concentration _(specific
mitogen):
F- Standardization of Brucella abortus antigen concentration
(specific mitogen):
Setting up of lymphocvte culture:
Lymphocytic transformation assay using MTT staining
Chemotaxis under agarose:

b) Preparation of agarose plates:
c) Leucocyte chemotaxis assay (Nelson et al., 1975):
Phagocytosis and Killing assay (Woldehiwet and Rowan, 1990);
Staphylococcus aureus: Assay of phagocytosis:
Assay for bacterial Killing:
Results
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Clinical Results

Rats treated with 0259 , 059 and 10 g of
AstragalusMembranaceus for Two and Four weeks.

a-Clinical signs and mortality rate:

Our results revealed that the rats appeared healthy during the

Whole experimental time. No mortalities were recorded with this
group.
b- Cellular immunity results:

The effect of three dosages of AstragalusMembranaceus Herb on
lymphocyte

transformation rate, Phagocytosis, bacterial killing activities and
chemotaxis activity respectively. The results showed significantly

increases (p > 0.05) in lymphocyte transformation rate in both
subgroups

A2 and A3 at the end of 2" and 4™ weeks. Moreover the levels of
Phagocytosis  activity in mice  given 10 g of
AstragalusMembranaceus

Subgroup A3 was significant increased at the end of 2™ week, while
Significantly increases were observed in subgroups A2 and A3 at the
end

of 4™ weeks by ( p > 0.05 ). A significant increase ( P > 0.05) in
bacterial

Killing percent was recorded in both subgroups A2 and A3 at the end
of

2" week. And at the end of 4™ week the significantly increases in
bacterial

killing activity were observed in all subgroups Al, A2 and A3 . While
the

effect of AstragalusMembranaceus Herb were statistically significant
incr%ases in chemotaxis percent in subgroups A2 and A3 by the end
of 2"

and 4™ week.
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e- Humoral immunity results:

The proteinogram results showed a significantly increases in total
gamma
globulin in subgroups A2 and A3 compared with the control group at
the
end of 4™ week. There were non-significant alteration were observed
in
total protein, albumin ,total alpha globulin and total beta globulin
during
the whole period of the experiment. Significant increases of both IgG
and IgM antibodies was observed . Where IgG were significantly
increases by (P > 0.05) in Subgroups A2 and A3 at the end of 2™
week and in all subgroups Al, A2
And A3 at the end of 4™ week. While IgM antibody was higher than
those
in thg controls ( P >0.05 ) in all subgroups Al, A2 and A3 at the end
of 2"
and 4™ week of the experiment.
Discussion

A traditional medicine used to treat viral infections, the root of

Astragalusmembranaceushas been shown in clinical studies to reduce
the incidence and shorten the course of the common cold. In scientific
studies, extracts of Astragalus have been shown to increase
macrophage, T cell and natural killer cell activity as well as to
enhance the antibody response. It was also found to stimulate the
production of Interferon (a type of cytokine with antiviral properties),
helping to protect the body against viruses.

The root of Astragalusmembranaceus is a crude drug in traditional
medicine. It has been reported that it has an effect on circulatory,
immune systems and enhanced the cell metabolism in vitro Song et
al( 2000).Astragalusmembranaceus showed an effect on the various
immune responses such as T-Lymphocytes blastogenesis, cytokine
production of lymphocytes and macrophages and cytotoxicity of
natural killing cells (NK) or lymphokine activated killer cells from the
depression induced by carcinogen or anticancer agent (Jin et al
1994b; Jin and Kurashige 1996 and Kurashige et al 1999;;). It has
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also been reported that astragalusmembranaceus can enhance
macrophage activation in the immune system Lau et al (1989).

Our results of daily oral administration of astragalusmembranaceus to
rats on lymphocyte transformation rate showed significant increase at
concentration of 0.5g and 1.0g at the end of 2™ and 4™ week. On the
same ground , our results were parallel to the result obtained by
Yoshida et al( 1997) who recorded that astragalusmembranaceus
seem to have immunostimulating activity and enhance lymphocyte
transformation rate not only in vitro but also in vivo.

On contrary, our results is disagreed with Liang H et al (1994) who
reported that the administration of astragalusmembranaceus to burned
mice has significant suppressive activity of lymphocyte
transformation rate.

Our results revealed significant increase in phagocytosis activity at the
dose of 1.0 g at the end of 2" week, and in both doses of 0.5 and 1.0g
at the end of 4™ weeks. This finding agreed with that results obtained
by Fany et al (1985)and Xie et al (1989) who reported that
polysaccharide fraction of Astragalusmembranaceus enhanced the
phagocytic activity of macrophages and inhibited the growth of
transplanted tumors in rats. Moreover our results are agreed with those
mentioned by Wang et al (1992).

Bacterial killing showed a significant increase in all groups at the end
of 4™ week and in groups A2 and A3 at the end of 2" and 6™ weeks.

Some investigators showed that some kind of crude drugs and
traditional Chinese medicine activated NK cells Zee et al
(1992);Yamaoka et al (1996) , and Biron (1997). On the same
ground, our results were paralled to the finding of Hong (1992), who
reported that NK activity of spleen cells in orally
astragalusmembranaceus administered mice, was significantly higher
than in control mice.

These results were confirmed in another study where
Astragalusmembranaceus was shown to potentiate the lymphokine-
activated killer cell Wang et al (1992).
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Results of daily oral administration of 0.25g, 0.5g and 1.0g of
Astragalusmembranaceus for two and four weeks on IgG and IgM
were in accordance with the results reported by He et al (1992) who
reported an elevation in serum 1gG level in mice fed by 9g / kg, 20g /
kg of Astragalusmembranaceus, Fructusligustrilucidi and Eclipta
prostrate for seven days. The same results were observed by Yoshida
et al (1997) who recorded the infusion of Astragalusmembranaceus
stimulated polyclonal Ig production in male and female mice 6-8
weeks of age treated with extracts of both herbs
Astragalusmembranaceus and Oldenlandandiadiffusa, also our results
were in agreement with those of Huang et al (1995).

Similar observation was seen by (Duane and Wang 2003) who
observed increased of 1gG and IgM in tumor patients given
Astragalusmembranaceus intravenously.

Moreover our results are in agreement with Lin et al (2003) who
reported that injection of Astragalusmembranaceus to patient with
congestive heart failure (CHF) was elevated the activity of humoral
immunity (IgG, IgA and IgM).

Our results agreed with that obtained by Gue et al (2004) who
concluded that supplementation with mushroom and herb extracts
resulted in enhancement of both IgG and IgM. These increases may be
attributed to the immuno-stimulatory effect of
Astragalusmembranaceus.
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Abstract

in this study , We examined artificial corridors effects on inter-patch movement of
the butterfly (Plebejus argus) in two habitat types by tested the hypothesis that the
extent to which corridors increase inter-patch movement of The silver-studded blue
butterfly .the results of mark-recapture study showed that , The longest dispersal
distance recorded was 359m among the butterflies” movement. 64.35% of all
movements were found between 0-50m, 12.8% were between 50-100m, and 2.97%
were greater than 250m. the result was showed that there was a significant
difference in mean movement between butterflies,. 11 individual butterflies were
detected and moved between patches by used corridors. Of these, 64.4% were males
and 36.6 % were females. 54.5% were initially moved from the GO2 patch where
they were marked to patch GO1 and 45.5% were initially moved from patch GO1 to
GO2. , this study found the corridor effect was not significant for this species,by
increase emigration from a its fragmented patches,Our results suggest that increased
density of its host and nectar resourcethrough corridors will have positive impacts
on butterfly populations and community interactions in fragmented landscapes.
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Introduction

Human activities and anthropogenic pressures have become one of the
major causes of the loss of biodiversity and natural habitats around the
world, including grasslands, forests, woodlands and wetlands
(Bergman and Landin, 2002). In addition, agricultural practice and the
other forms of land use are the greatest cause of habitat loss and
fragmentation (Andren, 1994). Furthermore, habitat fragmentation and
isolation result from these activities, which has led to the separation of
a huge population into several small populations (Hanski and Giplin,
1997). Habitat fragmentation can lead to the extinction of many
species, because the population cannot survive in an isolated area due
to the increase of inbreeding and the reduction of gene flow (Schmitt
et al., 2006). Another problem is that the barriers are a result of the
effects of habitat fragmentation and isolation which may occur in
natural habitats such as forests, seas and rivers or by created man-
made structures such as roads and dams within the habitats network.
These barriers play a significant role in the extinction of many species
such as butterflies by isolating the appropriate habitats and also
reducing the dispersal ability of these species (Conradt et al., 2000;
Davies et al., 2001).

Nature corridors are used to overcome difficulties experienced by
species as result of habitat fragmentation (Diamond, 1975). However
,Ecological corridors increase connections between isolated patches,
promoting dispersal between patches and gene flow (Simberloff et al.,
1992). The results of mark-release-recapture studies demonstrated
that corridors are contributing to increased inter-patch movement
rates (Haddad, 1999; Haddad and Baum, 1999; Gilbert et al., 1998).
Sufficient dispersal or migration between habitat patches is a
necessary condition for persistence (Hanski et al., 1995). The main
objective of the study was to investigate the dispersal distances of
butterflies by using Corridors to contact between two patches.
Methodology
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The experiment, conducted at the The Great Orme is located at the
north-western tip of the Creuddyn Peninsula near Llandudno, which is
in Conwy County (North Wales , UK), Study plots were shown in
(Fig. 1). The sample plots which include the FfynnonGogarth and Pen
y Ffriedd (GO1) and the CreigiauCochion (GO2). The distance
between these plots were about 210m apart from each other which
was used as Corridor in this study , It is known that patches are
considered separate if the distance between the patches is more than
100 m (Gustafson, et al., 1992). The distances between patches, are
separated by sets of tall standing trees and some private land, which
may acts as an additional barrier to dispersal. In this study We were
created corridors by harvesting pine forest between plots as shown in

(Fig. 1).

x
g o \tt]

Initial sample plots in the Great Ormeé NNR. and Cotintry:
f ¥ .){\'ﬁ b

2, Iﬁ .
; i T

f

(Fig. 1) shown the study plots andThe corridorat The Great Orme
country park.

Mark- release- recapture: We used The MRR techniqueto test
dispersal distances between two habitat patches (GO1 and GO2).
Mark-release-recapture was conducted during the summer of
June 2016. In that period, these plots were visited daily which
depended on suitable weather, and walked by random at each
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plot for captured butterflies. In this experiment, butterflies were
caught (by using a Watkins and Doncaster kite net) and marked
individually by special code (1-2-4-7), which involved a marking
system of a set of dots on the butterfly’s underwing using a
different colour for each location, with a permanent marker pen
(StaedtlerLumocolour@) following Brussard’s (1971) method
(Fig.2). For each captured butterfly, the location of its capture
was recorded using a handheld Garmin GPS unit with other
information (time, day, and sex). The marked and recapture
sampling were divided into three events as showed in (Table 1),.
There were one or two days as interval days between occasions to
allow butterflies to mingle and move between plots and the
longevity of this butterfly to be between 3 to 4 days (Lewis et al.,
1997). Each marking occasion was started in different plots in the
sequence, in order to avoid bias due to time and day.

b) 120

Fig.2.Brussard’s (1971). (A) The 1-2-4-7 marking system is a mark

with single dots on the left side wing and on the right side wing

Butterfly (B) showed the example the number (“120”) would be

marked as 20 on the left side wing and100 on the right side wing.
Table 1. Days devoted to marking and capturing

occasions.

Occasions Day Dates
Marking day 03/06/2016
Marking day 04/06/2016

Event 1 -
Marking day 05/06/2016
Recapture day 06/06/2017
Recapture day 07/06/2016 **
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Marking day 09/06/2016
Marking day 10/06/2016
Event 2 -
Marking day 11/06/2016
Recapture day 12/06/2016
Recapture day 13/06/2016
Marking day 17/06/2016
Marking day 18/06/2016
Event 3 -
Marking day 19/06/2016
Recapture day 20/06/2016
Recapture day 21/06/2016
Marking day 23/06/2016
Marking day 24/06/2016
event 4 -
Marking day 25/06/2016
Recapture day 26/06/2016
Recapture day 27/06/2016

The 07/06/2016** no butterflies were recaptured
Data analysis
Locations:Mann-Whitney U test in the SPSS statistical package
version 22 (2016) was used to compare between plots of the site on
the numbers of butterflies. They were used to determine which plot
differed significantly from the other plot in terms of number of
butterflies.

Dispersal distances:

The MRR data was imported into the ArcGIS Desktop 10.3 software.
All data from the MRR were converted into an Excel spreadsheet for
every GIS point of capture with easting and northing as the X and Y
field in the ArcGIS file. All GIS points were plotted on different
maps for different occasions of marked and recaptured butterflies
(Howson, 2010). The distances between capture and recapture
butterflies were estimated by using line measurement in ArcGIS
Desktop 9.3 for every individual butterfly that was captured more
than once, which was labelled with the letter suffix “A” and the
second capture was labeled with “B”. Frequencies of dispersal
distances were analyzed in SPSS 22.0 (statistical package version).
Inter -patch movement:Dispersal trajectories were examined in the
ArcGIS Desktop 10.3 software. By determination if there is any inter-
patch movement between plots.
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Results :

There was no statistically significant difference between plots GO1
and GO2 in butterfly number (table 2) , p-value=. 130 is greater than
.005. The frequency of the number of butterflies on both plots is given
in Fig. 3.

Table 2. Mann-Whitney U test results for comparison

butterfly number between plots.

SITE N Mean Std. Mean Mann- P-Value
Deviation Rank Whitney U
1 21 6.71 5.021 17.83 143.500 0.130
2 19 8.68 3.742 23.45
* Significant at the 0.05 level
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Total of butterflies
Fig. 3. The frequency of the number of butterflies on both
plots.
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Dispersal distances :

The movement of each individual Plebejus arguscaptured and
recaptured during the mark-recapture study was plotted on the map
and their movement was calculated as straight lines between capture
points (Fig. 4) . The longest dispersal distance recorded was 359m
among the butterflies’ movement. 64.35% of all movements were
found between 0-50m, 12.8% were between 50-100m, and 2.97%
were greater than 250m. Table (4) showed that there was a significant
difference in mean movement between butterflies, t (97) =-7.891, p =
<0.001.. The frequency of dispersal distances is given in Fig 5.

Table 6. The means differences in distances between butterflies.

MEAN STD.D. T DF SIG. (2-TAILED)

DISTANCES 64.27 80.624  7.891 97 <0.001

Sample plot GO2

o ome ox%

Fin 4 Distrihiition of marked and
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50+ Mean = 64.27
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Fig. 5. The frequency of dispersal distances between butterflies.
Inter-patch movements:
The movement between patches was carried out by plotting the flight
butterflies in ArcGIS Desktop 10.3 (Fig. 6). 11 individual butterflies
were detected and moved between patches. Of these, 64.4% were
males and 36.6 % were females. 54.5% were initially moved from the
GO2 patch where they were marked to patch GO1 and 45.5% were
initially moved from patch GO1 to GO2 (see Table 8).
Table 8. Number of males and females, which were interchanged
between the two plots.

PLOTS MALES FEMALES TOTAL
PLOTGO1TOGO2 | 4 1 5
PLOTGO2TOGO1 | 3 3 6

TOTAL 7 4 11
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(Fig. 6).showed Inter-patch movements of Plebejus argus between
study plots

Discussion

Based on these results, Four hundred and one individual butterflies
were captured and marked over the 4-week capture period. , there is
no difference in the number of butterflies in the two main patches and
from that there are two colonies which are balanced in butterfly
number and are located close to each other. However, in the past, the
study by Thomas (1985b) in the Great Orme site for the Status and
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Conservation of Plebejus argus, found ten colonies on limestone
habitat, six of them consisted of between 40-4,000 individuals and the
four colonies are more than 20,000 individuals at the peak of the flight
period, in addition to the Sandlings of East Anglia, England. The
colony consisted of more than 5,000 Plebejus argus on heathland
habitat within 0.07 ha (Ravenscroft, 1990).

The results of this study show that, The population size of Plebejus
argus is considered to be quite small compared to many others studies.
However, the patch size is more likely to be reflected in the smaller
population in both two patches, which are no more than 1km in size.
In the Dulas Valley in North Wales, the population of Plebejus argus
size was estimated to be 144 individuals in 0.22ha of habitat patch and
1975 individuals in a 3 ha patch, whilst another study found that the
population of this species reached 20,000 adults in 8 hectares in North
Wales (Thomas, 1985a; Lewis et al., 1997).

The longest dispersal distance recoded at the Great Orme was 359m
among all the butterflies” movement. 64.35% of all movements were
found between 0-50m, 12.8% were between 50-100m, and 2.97%
were greater than 250m. In a similar finding from other studies done
on the Plebejus argus in the Dulas Valley in North Wales by Lewis et
al. (1997), the maximum distances were 395m, 2% of individual
butterflies moved more than 100m, were only 1.4% were moved
between patches, which separated (13-200m) . Moreover, a total of
663 individuals of the Woodland Brown butterfly were marked in
1989 in Sweden, only 11% of them were moved between their habitats
(Bergman and Landin, 2002).

Inter-patch movements were conducted between the two main patches
for Plebejus argus. They were found to have generally low mobility
and the majority of their movement occurred within their habitats, a
few butterflies were found to move for longer distances and
interchanged between patches G1 and G2. The 11 individual
butterflies were detected by movement between patches. Of these, It
seems likely that the low movement between habitats can be behind
several reasons that were stated to contribute to a lower movement
rate. Although the population size of Plebejus argusis found to be
very low when compared to other studies, this would not have affected
a lot of movement between patches. For example, the study by Lewis
et al. (1997) that found that from a large population of Plebejus
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argus(which was nearly 10,000 individual butterflies) only 1.4% were
detected by movement between patches. In another example of that in
a dispersal study for two species of diurnal burnet moth, 8-5% were
recorded that had moved between habitat patches for both species
(Franzén and Nilsson, 2007).

The interchange between patches was conducted between the two
nearest colonies (GO1-GO2) which are separated by 200m between
each other within the actual range of P.argus. Navigation in the area
surrounding the two study plots are so difficult to reach for butterflies
that fly there and it can lead to a reduction in the number of butterflies
captured. This could be the main factor that affects the low
interchange between patches within this site as it consists of private
house which act as barriers to dispersal. The fact that the butterfly has
to fly so close to the ground and is unlikely to fly over, suggests that
no butterflies were observed or recaptured over that area.

Conclusions and recommendation the corridors have been found to be
a perfectly beneficial way to increase connectivity between isolated
habitats, which can aid species’ survival by exchange between local
populations (Haddad, 1999; Cross, 2004). In future management of
the site, the corridors are increasingly necessary to aid these colonies’
survival and the aim to increase their number as a result shows that the
area between patch 1 and patch 2 is more likely to act as a barrier to
this species.

As result of the present study, few Plebejus argus were found to have
moved between their colony. The current situation of colonies of
Plebejus argus were not located close enough due to this butterfly not
being expected to fly more than 50-100m in most of their movement,
and a migration rate of more than 1km is thought to be very rare.
Where these colonies are separated by 200 m, in a conservationist
view, the area needs to shrink to fit closely to allow these populations
to exchange or expand the colony to the surrounding area, however
the area between these colonies is outside the Great Orme site. This
may involve the purchasing of more land as part of the site. In future
research for dispersal in this area should be included as part of the
study by getting permission from the land owner which should lead to
getting the full picture of dispersal and metapopulation structure. As
the main patches are located closely to marine drive, which is used as
a road for cars and the effect of the road is that it acts as a barrier to
Plebejus arguswas not as part of this study, however the findings of
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this study will strongly recommend that the effect of roads should be
taken into account in future research.

An alternative perspective on the impact of shrub and tree cover can
be seen in research carried out by Dennis & Sparks (2006) at Great
Orme’s Head in North Wales. The study found that tall, vegetation
structures, surrounding or close to host plants, were essential
requirements for P. arguscaernensis facilitating activities such as
roosting, mating, courtship and shelter. An additional study by Dennis
(2003) found that in coastal locations, P. a.caernensis was more likely
to be abundant on taller shrubs than on host plants unless the
percentage of sunshine was consistently high and wind speed low. He
pointed out that as P. a.caernensis use different vegetation for
different purposes throughout the day, it is difficult to establish the
habitat preferences of the butterfly with any accuracy as it will depend
on the time of day and weather conditions the survey is undertaken in.
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Abstract

Insecticides are widely used in agricultural fields to achieve greater production, protection
and conservation of food products. This results in many different human and animal
infections. These infections are usually caused by mouth, skin, or inhalation.

Malathion is one of those pesticides that are used extensively in agricultural fields for the
protection of agricultural crops such as vegetables or fruit from agricultural pests that may
be caused by mosquitoes, manure, or some other insects.

This study aimed to shed more light on some of the expected side effects due to the
excessive use of this pesticide.

The study was conducted on one hundred and forty-four white mice divided into major
groups (A, B, C, D) each consisting of 36 mice. The main groups are divided into three small
groups (1), (2), (3) and each consists of twelve groups as follows:

The first group: its smallest daily dose (1/10) of the half-lethal dose of melatonin dissolved in
oil was reduced to three different periods of 7 days, 21 days, 90 days respectively.

The second group: The smallest group (1/50) of the half-lethal dose of melatonin dissolved in
oil was mined on three different periods of 7 days, 21 days, and 90 days respectively.

Group 3: The smallest group (1/100) of the half-lethal dose of melatonin dissolved in oil was
mined at three different intervals of 7 days, 21 days, and 90 days respectively.

Group 4: This group was considered as an control group, and its smaller group was restricted
to oil only for the same periods.

Samples were taken at the end of each period of the dosage alone to conduct various tests
on blood, serum and liver, kidney, heart, brain, intestines, and spleen samples for
histopathological tests:.

The results were as follows:

Clinical symptoms:

Increased salivation, tears, and nose were observed with lack of appetite for food and
decreased weight with bays, imbalance and swaying. These symptoms were severe in group
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(A) while the symptoms were similar in group (B) but with minimal reduction. While these
symptoms are absent in group (c)..
Effect on liver function:
Serum analysis showed a significant increase in liver enzyme, total bilirubin, direct and
indirect, and total cholesterol. There was also a significant reduction in total protein,
albumin and globulin in the large dose group, while no change was observed in the two
lowest concentration groups.
Effect on kidney function:
There was an increase in urea, creatinine, and calcium, with a decrease in phosphorus in the
major dose group. No change was observed in the two least concentrated groups except for
the increase in calcium and the decrease in the phosphorus rate.
Uailal)
Al culaiiall Jagall g Zlead) 5 2 WY (e ly e GBeiadl dlld g dae ) 51 ¥l (85 5 4 plial) hlagsal) ardind
oo bile st ablba¥) dlig e ol pudl aa e o) saall 5 GlwiDd Aalsal) Aliba¥) e p5SH & e g
g G Gk e sf alal) il Gy 5k
Jralaall e 3501 leall Jal e @Iy de )y 311 CiVUaall 85 58 53 aaiing Al colaaall olli aal g ()50l 5
G tiadl Gy el ¢ sl Ly 28 )5 Bl 5 YD e 368U Sl jliad S el g A ) 3l
aalid Ll
) 13¢) S jiall Jlanios¥) dais G giall dpslad) HEY) sy o o suall (e Iy e o) A jall 38 Cibngid
Q)SE_J’LG_.LAJS(J)‘ (C)‘(«_\)‘ (\)MJA_M:}AML;\ Crand () l)uuﬁ)\)@)\}ﬁué; Casnl) 13a Lﬁ);‘
e Leia IS 5S05 (3)¢(2)4(1) e Dl sana SO ) Apuasi )] e ganall Ciand 8 505 A
r A el A;‘:.J‘u):m
o Il () (e AN Cami Ao jal) (e (10/1) Liest (5 aaal i sama a yad i 85 1 A oY) A8 ganal)
sl e Lesi 90 ¢ Lo 21 ol 7 e Adlide <l 38 36 e elldg ¢ oy 3l
o Il o B e AN (ol de sall (g (50/1) Lo s 5 raall Lo same a yad &5 28 5 1Al e gannall
(s e Los 90 ¢ Lo 21 ol 7 e Adliae <l 58 36 e @lldg ¢y Sl
o Il () e AN Camide ) e (100/1) Less 5 saeall Wi sana g a5 285 (ALY Ao ganal)
(s e Los 90 ¢ Lo 21 ol 7 e Adliae <l 38 36 e @lldg ¢y Sl
G35 a3l (5 smaall Lo sana gy o 285 ciladlia de seneS A sanall 038 o yfie] 35 da) ) A ganal)
ALl ol
SRS 5 (diaal ¢ pall o daliaall @l LY el Y @lis o o g il (e 5 JS Al vie i) M
A 5 singd) Cla sndll o) ¥ skl ¢ elaa¥) ¢ g laall clil) GEASH AN e e @34
A sadl) o pmilill cuilg g
b okl s alalall A Bl 8 i ae a5 op sealle lalll 180 a5 daa o) - ARSASY) (aal e ¥ 1Y
b oale ) gl Laiy (1) de sanall 8 5300 (ml e V1 ok il | Jibailly ¢ 3591 p2e (olals e )
() Ao sanall (b () oY) o3 4 Crasel] 53 8 b A Ji (S () A sanal
el ¢ KD s bl 5 ¢ S 300 8 A sade 50l 3 aaa s Caad) dollas 3aly okl Giillag e il
Ol sstall s Core sl 5 ¢ ASY (G5 5l Jana (B (i gale (il Jas LS ¢ SH 5 fluad sS0 5 ¢ p3laa il
DS R e el A e (o aad ol La ¢Sl Ao jall de sana 8 el
s il 8 (i I nlm ¢ sl g ¢ iy S e Lyl s 8 505 Jam ) r Al il o
o 5L L 5 5 B (e penall 8 5 (sl 255 Jaa Dl o L ¢ (550 el e sana b ol
st gl Jama (3 (il @ sl dus

27- G090 L .adire) .auall g pglel gulell racoll
Higher Institute of Science & Technology, Ragdalen, Libya




00,5y a6 > 2019 gy ((9) 2 (3) ¢ ool eyl sl

Introduction
Organ phosphorus pesticides are a group of compounds with
various toxicities to different forms of life. The wide use of these
compounds are mostly in the agricultural affairs of the most
developing countries which have entailed the extensive use of
pesticides for better production , protection and preservation of food
grains .
Malathion is one of the most commonly used organophosphorus
pesticides in agriculture and is known to be least toxic to mammals as
compared to insects (Debruin, 1970). It is used to a few plant — crops
and widely used to control plant pests, flies and parasites of livestock
Exposure to these toxic chemicals occurs via oral, dermal and
inhalation.
In rats, acute Malathion toxicity severely impairs the digestive and
absorptive function of intestine (Chakravarly and Ghosh 1980).

Malathion also causes decrease in the hepatic AST and ALT activities
( Bulusu and Chakravarty 1984). And causing severe leukocytosis
(Gupta and Paul 1972).

In cockerels malathion led to increase in the serum AST and
cholesterol as well as hydropic degeneration and hepatocellular
necrosis of the liver lymphoid follicles of spleen necrosis and
hyperplastic changes , Degenerated changes of adrenal cortex (
Varshneya , Bahga and Sharma

Exposure of chicks to malathion significantly decrease erythrocytic
count and haemoglobin level while in the later stage, these parameters
had returned to normal levels (Srivastava , Saxena and Sharma 1960)
MATERIAL AND METHODS
Insecticide
The organophosphorus compound Malathion diethyl
(dimethixyphosphinothioy/thio succinate) was purchased from kataw
Gonker Bombay Pesticides Company “India The insecticides was
dissolved in corn oil, and different dilution (1/10 , 1/50 and 1/100 of
acute oral LD50 ) were prepared . Acute oral LD50 was calculated
according to Boyd and Tanikella (1969) (LD50 = 2800mg/kg.b.wt.
The Animals
One hundred and forty four of apparently clinically healthy female
albino rats (120 to 150 mg in weight) used in our experiment. The
animals housed under suitable lighting, temperature and proper
hygienic condition. Food and drinking water available ad libitum.
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Diagnostics Kits

Commercial diagnostic kit produced by Sclavo Diagnostic
Laboratories Company (Laboratory Reagent and Chemical Products )
"Italy" , were used for determination of inorganic
phosphorus,bilirubin(total and direct), alanine aminotransferase |,
aspartate amino transferase , total protein , albumin and globulin blood
urea , nitrogen , creatinine and cholesterol .

Experimental Design

One hundred and forty four of female albino rats were divided
into four groups (A, B, C and E), each of 36 rats (Tablel)

Rats in group "A" were subdivided into three subgroups (Al,
A2 and A3) , each subgroup consisted of twelve rats , assigned for
daily oral treatment with 1/10 of LD50 of malathion , dissolved in
mineral oil (corn oil ) and administered by a stomach tube for 7 , 21
and 90 days respectively .

The rats in group "B" were subdivided into three subgroups
(B1, B2, and B3) , each subgroup contained twelve rats and assigned
for daily oral treatment with 1/50 of LD50 of malathion dissolved in (
corn oil ) by a stomach tube for 7,21 and 90 days .

The rats in group "C" were subdivided into three equal
subgroups (C1, C2, and C3), each of twelve rats and daily orally
treated with 1/100 of LD50 of malathion dissolved in mineral oil (corn
oil ) by a stomach tube for the previous period .

The rats in-group "E" divided into three equal subgroups (E1,
E2 and E3), kept as a control and orally received oil alone for 7, 21,
and 90 days. Twelve rats from each subgroup sacrificed at the end of
their treatment.

groups Subgroup No. of animals Treatment Days of treatment
A Al 12 Daily oral treatment 7
A2 12 with 1/10 LD50 21
A3 12 90
B Bl 12 Daily oral treatment 7
B2 12 with 1/50 LD50 21
B3 12 90
C C1 12 Daily oral treatment 7
C2 12 with 1/100 LD50 21
C3 12 90
E El 12 Control untreated 7
E2 12 21
E3 12 90
29- 049D Ly .aig) .addll g maglel gl xacall

Higher Institute of Science & Technology, Ragdalen, Libya




00,5y a6 > 2019 gy ((9) 2 (3) ¢ ool eyl sl

1/10 LD50 = 43.5 mg/Rate
1/50 LD50 = 8.7 mg/Rate
1/100 LD50 = 4.35 mg/Rate

Sampling

Blood samples collected from each rat in a clean tube containing
"EDTA" anticoagulant for estimation of Serum for determination of
serum biochemical parameters.

Methods of Examination:

Serum Biochemical Parameters:

1. AST*and ALT**
Activities of aspartate and alanine aminotranaferase (AST and
ALT) were determined calorimetrically according to the
method of Reitmans and Frankel (1957)

2. Blood Urea Nitrogen:
Colorimetric determination of urea was done after Fawcett and
Scott (1960).

3. Creatinine
This test was determined according to Henery (1974)

4. Total protein:
Colorimetric determination of total protein performed based on
the Biuret reaction (Henery 1968).

5. Total cholesterol:
Colorimetric determination of total cholesterol done according
to Henery(1974)

6. Albumin:
Colorimetric determinationof albumin done according to
Rodkey (1965)

7. Total Bilirubin, Direct and indirect:
Colorimetric determination of total,direct and indirect were
described by Winsten-Chehelyk (1969).

8. Phosphorus:
Colorimetric determination of phosphorous done according to
Daly and Ertingshausen (1972).

9. Calcium:
Colorimetric determination of calcium done according to
Davidsohn and Henery (1974).
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RESULTS & DISCUSSION:
Mortalities:
Seventeen rats died from group ‘A’ during the periods of the
experiment, four rats from subgroup ‘A1’ six rats died from subgroup
‘A2’ and seven rats died from subgroup ‘A3’
. Biochemical Parameters

The effect of daily oral administration of 1/10 LDsp of
malathion on different serum parameters was illustrated in Table (3)
and figs .(13-25). It showed significant increase in the level of
transaminases , total , direct and indirect bilirubin in both subgroup A;
and A, by +23.11% , +25.53% , 39.58% , +19.05%,+61.54% |,
+53.06%, +48.68% , +58.42%,+43.33% and +78.26% respectively ,
without significant changes in subgroup As .
The data showed hypoproteinemia , hypoalbuminemia and
hyperglobulinemia in subgroup Aiand A; by -37.74% , -35.50% , -
40.04%, -26.13% , -37.93% and -56.31% respectively without
significant changes in subgroup Az Total cholesterol , blood urea
nitrogen , creatinine and calcium showed significant increase in both
subgroups A; and A, by -31.03% , +6.34% , 44.27%, +30.25% , -
5251% , +36.44% , +117.22% and +188.85% respectively , In
subgroup As there was significant increase in calcium levels by
137.85% , without significant changes in T . Cholesterol, BUN and
creatinine, while the phosphorus level was significantly decreased in
all subgroups A; , Az and A; by -51.73% , -69.93 and -62.12%
respectively

The serum biochemical constituents of rats orally treated with
1/10 LD50 of Malathion were greatly influenced. The elevation of
serum ALT and AST activities in rats treated for (7" and 21% days)
observed. This confirms the idea that the insecticide has a revere
damaging effect on body tissues. The present results could e supported
by the histopathological observation of lesions in the liver could be
supported by the histopathological observation of lesions in liver,
kidney, intestine and heart muscles. Our findings agree with Gupta et
al. (1981) . The elevation of aminotransferase in serum may be sue to :
(i) tissue damage particularly in liver , kidney and heart (Rouiller ,
1964) , and (ii) increased permeability of cell membrane , or increased
synthesis or decreased catabolism of aminotransferase (Dinman et al .
1963) . Recently, Malik et al. (1979) demonstrated that elevation of
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these enzymes in plasma of rats treated with 274 mg/kg of an
organophosphorus compound (fenitrothion) orally is due to increased
synthesis of those enzymes in brain and liver. Cockerels receiving
malathion showed significant increase in ALT and AST. This increase
was indicative of damage to internal organs like, liver, myocardium
and muscles , as reported by Cornelius (1970) . Similar findings were
recorded in buffalo calves following malathion toxicity as state by
Uppal and Ahmed (1977) . The same results were observed by Wright
(1966) , Luckens& Phelps (1969) , Younger & Wright (1971) , Malik
et al . (1980) , Westlake et al . (1981) , Gupta (1984) and AbdalJabbar
et al . (1990) . Meanwhile, rats treated for 90 days an the rats treated
with 1/50 and 1/100 LD50 during (7,21 and 90 days) showed no
changes in serum transaminases These results are in agreement with
Roe (1969) .

Significant alteration in the total bilirubin level and both conjugated
and unconjugated bilirubin were observed in rats received 1/10 LDs
of malathion for 7 and 21 days. Meanwhile, after 90 days and in the
doses 1/50 and 1/100 LDsy doesn’t make any changes in the total
direct and indirect bilirubin along the period of experiment (7,21 and
90 days ) . The same results agreed with the finding of Varshneya et al
.(1988) who stated that the dietary intake of malathion up to 1,600
ppm did not influence several parameters such as total protein , total
biliubin and protein bound iodine in serum .

In the present experiment, hypoproteinemia, hypoalbuminemia
and hpoglobulinemia were observed in rats treated with 1/10 LDs, of
Malathion for 7 and 21 days if compared with control group. This
decrease can be attributed to either in appetence and poor absorption
of dietary constituents from intestinal tract as reported by Coles
(1980) or to the effect on the liver as said before. Similar findings
were obtained by Bulusu et all. (1984), Amer and Abdul EI — all
(1987) and Abdul Jabbar et al . (1990) . Earlier reports have also
shown the reduction in protein concentration in liver of rats and fish
post the administration of malathion and other organphosphates
(Varshenyer and Sharma 1986; and Akhtar 1985) .

In the present study, no changes were observed in the
proteinogram after either 90 days or post 1/50 and 1 /100 LDs in the
different periods. The obtained results agreed with those previously
recorded by Varshney et al . (1988) , and by Thatoo and Prasad (1989)

32-02aD L .cwhe) . aiall g palel ol xacall
Higher Institute of Science & Technology, Ragdalen, Libya



BIOCHEMICAL STUDIES ON MALATHION [ORGANOPHOSPHOROUS COMPOUND] IN
ALBINO RATS

Rats given 1/10 LDs, of malathion revealed significant
increase in the level of total cholesterol after 7 and 21 days of
treatment . Hyperchlestrolemia is expected to occur in some diseases
of the liver , nephritic syndrome , diabetes mellitus and acute
pancreatitis . It is suggested that impairment of liver , kidneys and
pancreas by the insecticide had resulted in the observed changes of
serum cholesterol as reported by Nariman (1994) . The
hypercholesterolemia was consistently present with hyperlipodaemia ,
this could occur due to inhibition of 7 — hydroxylation of cholesterol
of liver microsomes , as stated by Shefer et al . (1968) . The increase
in cholesterol may also be sue to the constriction of bile — suct
because of the accumulation of acetylcholine under the influence of
anticholinesterase action of malathion as reported by Hothi and
Kwatra (1972) . The same results were reported by Varshneya et al .
(1988) and Thatoo and Prasad (1989) .

Measurement of blood urea nitrogen and creatinie is helpful to
detect efficiency of glomerular filtation rate and renal blood flow as
reported by Medway et al .(1969) . In the present study , BUN and
creatinine concentration were increased in rats treated with 1/10 LDsq
for 7 and 21 days . The obtained results together with the observation
of kidney lesion by histopathologic mean would indicated
involvement of the kidney in the excretion of the insecticide . It is
suggested that uremia was due to increased catabolism of body
proteins , decreased renal blood flow as a result of the general
circulatory distress , or renal damage from the insecticide . The
present finding agree with those of Naherman et all . (1974) who
recorded elevation of serum urea nitrogen in case of acute toxicity of
rats with the organphosphorus compound dichlorocos . Ali (1983) also
recorded an increase in serum urea nitrogen in goats received cyolane
orally for 32 weeks. These results were also reported by Abdel Salam
et al . (1982) and Saad (1992) . These results agreed with the findings
of Thatoo and Prasad (1989) who fed lambs with malathion for 2,4
and 6 months . They found that the level of total serum protein and
BUN did not show much variation and experimental groups. Our
results also agree with those of Dheranetra et all. (1988) who stated
that given of Malathion orally to rat caused reduction of BUN-
creatinine ratios.
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Measurement of calcium level in rats treated with all different
concentrations of malathion 1/10 , 1/50 and 1/100 LDs, showed
significant increase during all the period of the experiment (7,21 and
90 days) . The same results agreed with the finding of Chanadra et al
et all . (1981) who recorded an increase in serum calcium after acute
Malathion toxicity in poultry. Similar results were shown by Amer
and Abdel — All (1987).

Phosphorus level revealed significant decrease due to 1/10,
1/50 and 1/100 LDs of Malathion at 7, 21 and 90 days after treatment.
Our results disagreed with Amer and Abdel — all (1986) who recorded
non-significant variation between treated and intoxicated animals the
level of inorganic phosphorus.

CONCLUSION
Experiment 1 (Group A)

Activities of serum enzymes, total, direct indirect bilirubin, total
cholesterol, urea, creatinine and calcium were markedly elevated.
While hypoproteinemia, hypoalbuminemia and hyperglobulinemia
were recorded after 7 and 21 days. Moreover, phosphorus level
decreased.

Experiment 2 (Group B)

Biochemical parameters showed an increase in the level of calcium
and decreased level of phosphorus.

Experiment 3 (Group C)

Results of rats received 1/100 LDso of Malathion showed no changes
in the serum biochemical parameters except that the values of calcium
were markedly elevated and the level of phosphorus decreased.
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Abstract

The present work was carried out to study the effect of short term administration of the
insecticides "Malathion" on histopathological structure of the liver, kidney, intestine, spleen,
heart and brain of albino rats.
Thirty six albino rats of about 120-150 gm average weight were used in this work, and were
divided into three subgroup each of 12 rats assigned for daily oral treatment with C1/10,
LD50 for 7 days. Rats in group E represents the normal control group and received corn oil
only. Tissue samples were collected for histopathological studies.
Microscopical examination of liver showed congestion of central, portal veins and blood
sinusoids, small focal area of lymphocytic aggregation, mononuclear cellular aggregation in
the portal area with vacuolation and hydropic degeneration of the hepatocytes were
noticed. Section of kidneys revealed dilation of blood vessels of medulla and cortex,
periglomerular lymphocytic aggregation, focal area of mononuclear cellular aggregation.
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OBJECTIVE. The aim of the present study is to investigate the effect
of short — and long — term administration of Malathion to investigate
the histopathological alteration in the liver, kidney, intestine, spleen,
heart and brain of albino rats, we hope that this work would throw a
more light on the toxic effect of this pesticide.

INTRODUCTION: Organophosphorus pesticides are a group of
compounds with various toxicities to different forms of life. The wide
use of these compounds are mostly in the agricultural affairs of the
most developing countries which have entailed the extensive use of
pesticides for better production , protection and preservation of food
grains .

Malathion is one of the most commonly used organophosphorus
pesticides in agriculture and is known to be least toxic to mammals as
compared to insects (Debruin, 1970). It is used to a few plant — crops
and widely used to control plant pests, flies and parasites of livestock
Exposure to these toxic chemicals occurs via oral, dermal and
inhalation.

Malathion toxicity in human being revealed miosis, excessive
secretion of the salivary, sweat, bronchial and lacrimal glands,
Bronchoconstriction, pulmonary edema, cyanosis, hypermotility of the
digestive and urinary tracts resulting in vomiting and involuntary
defecation and urination. On the other hand, Malathion through its
effect on central nervous system and myoneural junction may result in
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headache, restlessness, anxiety, tremors, convulsions, muscular
twitches, drowsiness and coma (Goldman; Teitel, and Manhasset,
1958).

The clinical signs reflect the great disturbances in the functional status
of different organs as brain, heart, liver, pancreas, kidney, intestine
and other organs.

In dog, Malathion causes gastritis, enteritis, colitis, diffuse lung
congestion, convulsion, vomiting and malaise {McCurnin and D.V.M.
1969}.

Hypersecretion of adrenaline, which lead to hyperglycemia, reported
in lambs subjected to Malathion [Thatoo and Parasad 1989].

In rats, acute Malathion toxicity severely impairs the digestive and
absorptive function of intestine (Chakravarly and Ghosh 1980).
REVIEW OF LITERATURE:

TOXICITY OF ORGANOPHOSPHOROUS COMPOUNDS:
Goldman Teitel and Manhasset (1958) reported the early symptoms
of the accidental Malathion poisoning after the ingestion of about 8cc
of 50% Malathion by thirty-four months old child weighing twenty-
one kg. They found that the symptoms began fifteen minutes after
ingestion and consisted of coma, pulmonary edema, miosis,
hypersalivation, muscle flaccidity, involuntary defecation and
urination.

Bourke, Broderick, Hackler and Lippold (1968) stated that rat
eliminated the bulk of ingested radioactive Malathion in the urine
within twenty-four hours.

Mccurnin (1969) observed the clinical signs of Malathion intoxication
in twenty-four inadvertently military scout dogs, which were exposed,
to one or more inadequately diluted malathion-dip solution. The signs
were of extreme weakness, excessive salivation, anorexia, muscle
tremors, convulsion, malaise, arched back, elevated body temperature
and some vomiting.

Gupta and paul (1979) studied the bioavailability and metabolism of
[P32] malathion after a single oral dose of 262.4 mg/kg in adult hens
(1.2 to 1.8 kg in wight). They suggested that thecompound was
absorbed rapidly from gastrointestinal tract and serious signs
observed.
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Amer and Abd El-all (1987) observed that the accidental Malathion
toxicity signs in ewes included profuse salivation, diarrhea, ataxia and
tremors of the skeletal musles.

Thatoo and Prasad (1988) observed the influence of daily oral
administration of (20 mg/kg B.W.) of Malathion in twelve months
pregnant sheep (1.5 years old). They described the syndromes, which
were ataxia, hind leg weakness and depression; abotyion, birth,
dystocia, and retention of placenta and all lambs born were below
normal weight.

Muan and Nafstad (1989) studied the distribution pattern of
Malathion after intravenous administration of [C14] Malathion to
rats.Highest levels of radioactivity detected in the liver and the
kidneys.

Abo-Zeid, El-Barouty, Abdel-Reheim, Blancato. Dary, El-Sebae and
Saleh (1993) recorded that more than 90% of C14-methoxy-malathion
released with urine after 24 hours from administration to male albino
rats by oral or dermal route. The rest of C14 detected in the feces,
blood, intestine, liver and kidney in descending order. Moreover, no
significant C14 detected in other organs.

MATERIAL AND METHODE:

MATERIAL: Insecticide The organophosphorus compound
Malathion (diethyl (dimethixyphosphinothioy/thio) succinate) was
purchased from katawGonker Bombay Pesticides Company “India
The insecticides was dissolved in corn oil, and different dilution (1/10
, 1/50 and 1/100 of acute oral LD50 ) were prepared . Acute oral
LD50 was calculated according to Boyd and Tanikella (1969) (LD50
= 2800mg/kg.b.wt.

The Animals: One hundred and forty four of apparently clinically
healthy female albino rats (120 to 150 mg in weight) used in our
experiment. The animals housed under suitable lighting, temperature
and proper hygienic condition. Food and drinking water available ad
libitum.

Experimental Design: Thirty six of female albino rats were divided
into four groups (A, and E), each of 36 rats (Tablel) Rats in group
"A" were subdivided into three subgroups (Al, A2 and A3) , each
subgroup consisted of twelve rats , assigned for daily oral treatment
with 1/10 of LD50 of malathion , dissolved in mineral oil (corn oil )
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and administered by a stomach tube for 7 , 21 and 90 days
respectively .

The rats in-group "E" divided into three equal subgroups (E1, E2 and
E3), kept as a control and orally received oil alone for 7, 21, and 90
days. Twelve rats from each subgroup sacrificed at the end of their
treatment.

Group Subgroup No. of animals Treatment Days of
S treatment
A Al 12 Daily oral 7
A2 12 treatment with 21
A3 12 1/10 LD50 90
E El 12 Control 7
E2 12 untreated 21
E3 12 90

1/10 LD50 = 43.5 mg/Rate
1/50 LD50 = 8.7 mg/Rate
1/100 LD50 = 4.35 mg/Rate

Sampling: Specimens from liver, kidneys, brain, intestine, heart and
spleen obtained in 10% formalin for histopathological examination
after carful gross pathological examination.

METHOD: Specimens from liver, kidneys, brain, intestine, heart
and spleen from scarified rats fixed in 10% formalin, embedded in
paraffin, sectioned at 5 microns thickness and stained with
hematoxylin and Eosin according to Thomas and Richter (1984).
Results: Pathological Finding: Macroscopical Examination:
The gross changes observed in Group A (received 1/10 LD50
Malathion). The examined livers slightly enlarged in size and
pale in colour in many cases. In some cases, the liver and
kidneys were congested. The coronary vessels of the heart
showed congested. Moreover, excessive amount of mucous seen
on the intestinal mucosa.

Microscopical Picture:

Subgroup Al (received 1/10 LD50 Malathion for 7 days).
Liver:The examined livers showed congestion of central veins,
portal vein and blood sinusoids. Small focal areas of
lymphocytic aggregation commonly observed in between the
hepatic parenchyma. Mononuclear cellular aggregation also
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detected in the portal area (fig ). Moreover, vaculation and
hydropic degeneration of the hepatocytes noticed in many cases.
Kidneys:The blood vessels of the cortex and medulla dilated and
engorged with blood. Slight periglomerular lymphocytic
aggregation was prominent in few cases (Fig ). Focal areas of
small mononuclear cellular aggregation detected in between the
renal tubules in some cases. The epithelium of the proximal and
distal convoluted tubules revealed degenerative changes in the
form of cloudy swelling and vacuolar degeneration. Moreover,
eosinophilic cast also observed in the lumena of some renal
tubules.

Heart:The microscopical examination of the heart revealed
congestion of myocardial blood vessels> Intermuscular
haemorrhage were also found in some cases.
Intestine:Lymphocytic cellular infiltration of the lamina propria
and mucous degeneration of the lining epithelium were detected
in the intestine of most of examined cases

Brain and spleen: No microscopical changes were seen in
examined cases.

Subgroup A2 (administered _1/10L Dsomalathion _ for
21days): The histopathological changes detected in the
animals were nearly similar to those seen in the subgroup
Au.

Liver: Its revealed congestion blood vessels and sinusoid.
Hydropic degeneration of the hepatocytes were detected in
many cases. The portal area revealed congested blood
vessels with mononuclear cellular infiltration.

Kidneys: Histopathological examination of the kidneys
revealed congestion blood wvessels and intertubular
haemorrhages. Cloudy swelling of the proximal and distal
convoluted tubules was noticed in most of the examined
cases. Eosinophilic casts were detected in the lumen of
many tubules. Dilation of some renal tubules was observed.
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Heart: Congested of myocardial blood vessels and
intermuscular haemorrhages were prevalent in many cases.
Myomalacia of some muscle fibers with leucocytic cellular
infiltration were also observed in some cases.

Intestine: Mucous degeneration of the lining epithelium
with lymphocytic infiltration of the lamina propria were
observed.

Spleen: No histopathological changes were observed in the
spleen.

Brain: Degenerated neurons and perivascular lymphocytic
aggregation were detected in the brain in few cases.
Subgroup A3 (administered 1/10 Ld50 malathion for 90
days):

Similar to those in subgroup Al and A2.

Discussion: With an increasing world population , use of
insecticides is unavoidable. However, indiscriminate use of these
chemical agents has resulted in several incidence of human
intoxication,Bulusu and charavarty (1984). Toxic effect of
human exposure may be influenced by the nutritional status.
Liver, kidney are the major organs of detoxification and
excretion of these toxins. Damage to such tissues would likely
cause changes in blood parameters.

Our pathological results revealed moderate microscopical
changes in the treated rats particularly those administered 1/10
LD50 of malathion. The liver and kidney were grossly enlarged
in size and congested, while the liver were also pale in color in
many cases. Congestion of coronary blood vessels and presence
of catarrhal exudate on the intestinal mucosa were also observed
in this work. These results were in partial agreement with those
of Abol-ghar et al. (1968), Talose et al.(1968), Antsiferov et al.
(1972), Clark and Clarke (1975) and Mohamed et al. (1989),
where no pulmonary lesions were seen in our study, while our
results were not in agreement with the results of Amer and
Abdel-All (1987) who recorded severe gastroenteritis with

43- Q9o L .adire) .auall g pglel gulell racoll
Higher Institute of Science & Technology, Ragdalen, Libya



00,5y a6 > 2019 gy ((9) 2 (3) ¢ ool eyl sl

ecchymotic and petechial hemorrhage on the serous membrane
of ewes subjected to malathion toxicity.
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Abstract

Insecticides are widely used in agricultural fields to achieve greater production, protection
and conservation of food products. This results in many different human and animal
infections. These infections are usually caused by mouth, skin, or inhalation.

Malathion is one of those pesticides that are used extensively in agricultural fields for the
protection of agricultural crops such as vegetables or fruit from agricultural pests that may
be caused by mosquitoes, manure, or some other insects.

This study aimed to shed more light on some of the expected side effects due to the
excessive use of this pesticide.

The study was conducted on one hundred and forty-four white mice divided into major
groups (A, B, C, D) each consisting of 36 mice. The main groups are divided into three small
groups (1), (2), (3) and each consists of twelve mice as follows:

The first group: its smallest daily dose (1/10) of the half-lethal dose of melatonin dissolved in
oil was reduced to three different periods of 7 days, 21 days, 90 days respectively.

The second group: The smallest group (1/50) of the half-lethal dose of melatonin dissolved in
oil was mined on three different periods of 7 days, 21 days, and 90 days respectively.

Group 3: The smallest group (1/100) of the half-lethal dose of melatonin dissolved in oil was
mined at three different intervals of 7 days, 21 days, and 90 days respectively.

Group 4: This group was considered as an control group, and its smaller group was restricted
to oil only for the same periods.

Samples were taken at the end of each period of the drug alone to conduct various tests on
blood, serum, and liver, kidney, heart, brain, intestines, and spleen samples were taken for
histopathological tests.

The results were as follows:

Clinical symptoms:Increased salivation, tears, and nose were observed with lack of appetite

—
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for food and decreased weight with bays, imbalance and swaying. These symptoms were
severe in group (A) while the symptoms were similar in group (B) but with minimal
reduction. While these symptoms are absent in group (c).
Effects on red blood cells:It was observed that malathion showed the highest reduction in
the number of erythrocytes and the proportion of jaundice. These results were evident in
the major therapeutic dose group, while no significant change was observed in the lower
concentration groups.
Third: Effect on white blood cells: -It has been found that the dosage of mice with the
pesticide large dose has caused a clear increase in white blood cells. While no change was
recorded in the other two groups.
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OBJECTIVE. The aim of the present study is to investigate the effect
of short — and long - term administration of Malathion on
hemogramof albino rats,we hope that this work would throw a more
light on the toxic effect of this pesticide.
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HEMATOLOGICAL STUDIES ON MALATHION [ORGANOPHOSPHOROUS COMPOUND]
IN ALBINO RATS

INTRODUCTION:

Organ phosphorus pesticides are a group of compounds with
various toxicities to different forms of life. The wide use of these
compounds are mostly in the agricultural affairs of the most
developing countries which have entailed the extensive use of
pesticides for better production , protection and preservation of food
grains .

Malathion is one of the most commonly used organophosphorus
pesticides in agriculture and is known to be least toxic to mammals as
compared to insects (Debruin, 1970). It is used to a few plant — crops
and widely used to control plant pests, flies and parasites of livestock
Exposure to these toxic chemicals occurs via oral, dermal and
inhalation.

In rats, acute Malathion toxicity severely impairs the digestive and
absorptive function of intestine (Chakravarly and Ghosh 1980).
Exposure of chicks to malathion significantly decrease erythrocytic
count and haemoglobin level while in the later stage, these parameters
had returned to normal levels (Srivastava , Saxena and Sharma 1960).
MATERIAL _AND METHODS Insecticide The organophosphorus
compound  Malathion  (diethyl  (dimethixyphosphinothioy/thio)
succinate) was purchased from katawGonker Bombay Pesticides
Company “India The insecticides was dissolved in corn oil, and
different dilution (1/10 , 1/50 and 1/100 of acute oral LD50 ) were
prepared . Acute oral LD50 was calculated according to Boyd and
Tanikella (1969) (LD50 = 2800mg/kg.b.wt.

The Animals One hundred and forty four of apparently clinically
healthy female albino rats (120 to 150 mg in weight) were used in our
experiment. The animals were housed under suitable lighting,
temperature and proper hygienic condition. Food and drinking water
available ad libitum.

Diagnostics Kits Commercial diagnostic kit produced by Sclavo
Diagnostic Laboratories Company (Laboratory Reagent and Chemical
Products ) "ltaly" , were used for determination of inorganic
phosphorus,bilirubin(total and direct), alanine aminotransferase ,
aspartate amino transferase , total protein , albumin and globulin blood
urea , nitrogen , creatinine and cholesterol .
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Experimental Design One hundred and forty four of female albino
rats were divided into four groups (A, B, C and E), each of 36 rats
(Tablel)

Rats in group "A" were subdivided into three subgroups (A1, A2 and
A3) , each subgroup consisted of twelve rats , assigned for daily oral
treatment with 1/10 of LD50 of malathion , dissolved in mineral oil
(corn oil ) and administered by a stomach tube for 7 , 21 and 90 days
respectively .

The rats in group "B" were subdivided into three subgroups (B1,B2,
and B3) , each subgroup contained twelve rats and assigned for daily
oral treatment with 1/50 of LD50 of malathion dissolved in ( corn oil )
by a stomach tube for 7,21 and 90 days .

The rats in group "C" were subdivided into three equal subgroups (C1
, C2, and C3) , each of twelve rats and daily orally treated with 1/100
of LD50 of malathion dissolved in mineral oil (corn oil ) by a stomach
tube for the previous period .

The rats in-group "E" were divided into three equal subgroups (E1, E2
and E3), kept as a control and orally received oil alone for 7, 21, and
90 days. Twelve rats from each subgroup were sacrificed at the end of
their treatment.

groups Subgroup No. of animals Treatment Days of
treatment
A Al 12 Daily oral treatment with 7
A2 12 1/10 LD50 21
A3 12 90
B B1 12 Daily oral treatment with 7
B2 12 1/50 LD50 21
B3 12 90
C C1 12 Daily oral treatment 7
c2 12 with 1/100 LD50 21
C3 12 90
E El 12 Control untreated 7
E2 12 21
E3 12 90

1/10 LD50 =43.5 mg/Rate
1/50 LD50 = 8.7 mg/Rate
1/100 LD50 = 4.35 mg/Rate

Sampling
Blood samples collected from each rat in a clean tube containing
"EDTA" anticoagulant for estimation of erythrocytecount,
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haemoglobin concentration, packed cell volume, total leucocytes
count and differential leucocytescount.

Methods of Examination:

1. Hemogram: Erythrocytic Leucocytic counts, Haemoglobin
concentration, packed cell volume, and differential Leucocytic count
were determined according to the standard technique described in
Davidsohn and Henry(1974)

RESULTS & DISCUSSION: Mortalities:

Seventeen rats died from group ‘A’ during the periods of the
experiment, four rats from subgroup ‘A1’ six rats died from subgroup
‘A2’ and seven rats died from subgroup ‘A3’

Hemogram:

1-The Eryhocytic Parameters: The effect of daily oral administration
of 1/10 LDso of Malathion on erythrocytic parameters were recorded.
The results showed microcytic hypochromic anemia , in which RBCs
counts , Hb concentration , PCV,MCV,MCH and MCHC were
significantly decreased in subgroup A; by - 12.53% - 16.53% , -
29.45% , - 8.53%, -11.55% ,-15.96% , and in subgroup A, by — 6.65%
, -12.51% , -17.30% , -8.00% , -15.80% and -19.25% respectively .
Normocytic normochromic anemia observed in subgroup As, in which
RBCs 9.13 and -6.82% significantly decreased counts and Hb
concentration, while the PCV, MCV, MCH and MCHC were without
significant changes.

2-Total and Differential Leucocytic Count:

The effect of daily oral administration of 1/10 LDs, of
malathion on the total and differential Leucocytic count was
illustrated in Table (2) and Figs . (7-12) .

Total Leucocytic count showed significant increase in subgroup A;
and A, by + 48.000% and + 20.41 % , while no significant changes
were recorded in subgroup As . Mature neutrophils showed significant
increase in subgroup A, by + 20.41% without significant changes in
both group A; and A;. Meanwhile stab neutrophils revealed
significant increase in subgroup A; and A, by + 84.82% and +20.45%
without any significant changes in subgroup As. Eosinopenia and
lymphopenia noticed by significant decrease in subgroup A; and A;
by -65.75%,-9.24%, +46.35% and -22.03% respectively without
significant changes in subgroup As;. Monocytosis observed in
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subgroup A; and A; by significant increase by +96.08% and 134.23%
and no significant changes observed in subgroup As.

The Erythrogram of treated rats with 1/10 LDs, of Malathion showed
microcytic hypochromic anemia. It was clearer after 7 and 21 days.

Our results of that hemogram agreed with the finding of
srivastava et all. (1960) who observed significant lower haemoglobin
and erythrocyte in Malathion administration to chick. Similar results
were observed by Rajini et all. (1987) who stated that pirimphos
methyl administration to rats results in decreased number of red cells,
haemoglobin and packed cell volume.

Shill (1987) studied the toxicity of primiphos methyl in laying
hens and found reduction in haemoglobin content and erythrocytic
count. Meanwhile, the same changes observed by most of the
investigators such as Hothi (1970),Verkhovskii et al. (1981), and
Masoud et al. (1985), while rats treated with Malathion for 90 days
showed significant decrease in erythrocytic count and haemoglobin
concentration without changes in MCV, MCH and MCHC.

The leukogram of rats orally administered with 1/10 LDso of
malathion for 7 and 21 days showed significant leucytosis with stress
manifestations illustrated by increase in the total Leucocytic count ,
stab neutrophils and monocytes and lymphocytes . Gupta and Paul
(1972) reported no change in hematological parameters except that a
slight increase in total Leucocytic countnoticed. They attributed that to
some internal manifestation produced by Malathion that is not
sufficient to produce any apparent symptoms in the birds. Similar
increase in Leucocytic count has been reported in buffalo calves after
Malathion treatment by Hothi (1970). The occurrence of leukocytosis
in a variety of toxic conditions has also been reported by Wintrobe
(1961). Florey (1962) mentioned that the exact mechanism for the
increase in W.B.C. because of insecticidal toxicity is not understood.
Lymphopenia and Eosinopenia occurred in rats treated with the
insecticide after 7 and 21 days without any changes after 90 days.
Lymphopenia could have been occurred due to effect of the
insecticide on circulating lymphocytes of lymphoid tissue,
sequestration of lymphocytes in different body tissues, or a response
to stress.

Neutrophil cells were elevated after 7 and 21 days after treatment with
insecticide. Neutrophilia could be a compensatory to decrease for
lymphocytes, a response to chemical mediators from damaged tissues,
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or a response to stress as reported by Emtenan (1992) . Similar finding
to the present results, were observed by Rajini et al. (1987) who
administered pirimiphos methyl to rats.
- Monocytosis observed after 7 and 21 days. The obtained results
agreed with those of Vartic et al. (1972) after administered the
organophosphorus compound (Bublin) to pigs and observed a steady
rise of monocytes, basophils and lymphocytes. In the present study,
the erthrogrm and leucogram showed no changes in the other doses
(1/50 and 1/100 LDso) during the different periods of experiment (7™,
21%, and 90"days). These results agreed with the findings of Lai and
Virdis (1969) after administration of parathion to lactating sheep.
Similar results shown by Rehfeld (1969) who did not find any change
in blood pictures post administration of Malathion to chicks at the
level of 1000 ppm
CONCLUSION
Experiment 1 (Group A)
Blood picture revealed the development of microcytic hypochromic
anemia in rats treated for 7 and 21 days. Leukocytosis,Monocytosis
and neutrophilia were noticed after 7 and 21 days. While Eosinopenia
and lymphopenia were also observed after 7 and 21 days.
Experiment 2 (Group B) Erythrogram and leucogram revealed no
significant changes in rats received the different doses of Malathion
throughout the experiment.
Experiment 3 (Group C) Results of rats received 1/100 LDsy of
Malathion showed no changes in the hemogram.
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