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Abstract

Insecticides gained public reputation and widespread insecticides (OPs) are widely used for a variety of
application to control the spread of different insects in agricultural and public health applications (Goel et a.,
various habitats. However, the deleterious effects of these 2007). The toxicity of OP involving many organs such as
chemicals could not be ignored and should be dealt liver and kidney (Cemek et al., 2010) was recorded. Many
seriously. The present work was conducted to test the studies attributed the mechanism of organophosphates
efficacy of the natural plant ginseng in aleviating toxicity toxicity to neurotoxicity (Karanth et a., 2004),
of chlorpyrifos. The organophosphorus insecticide immunotoxicity (Fukuyama et al., 2009) and generation of
chlorpyrifos induced hepatotoxicity and changes in some reactive oxygen species (ROS) inducing damage to various

serum  biochemical parameters. The liver of rats cellular  membranous components coupled — with
administered  chlorpyrifos ~ manifested  cytoplasmic consumption of endogenous antioxidants store (Sivapiriya
vacuolization, leucocytic infiltration, hemorrhage and et al., 2006). Aaron (2001) and Clark (2002) indicated that

remarkable dilatation of veins. The nuclear chromatin was organophosphorus insecticides inhibit acetylcholinesterase
condensed. There was a significant increase in alanin enzyme, resulted in accumulation of acetylcholine in
aminotransferase (ALT) while there was a significant preganglionic and  postganglionic  parasympathetic
decrease in abumin, cataase (CAT) and superoxide receptors (muscarinic action), sympathetic preganglionic
dismutase (SOD) in the serum of treated rats. Treating synapses including adrenal medulla and neuromuscular
animals with ginseng was found in this study to alleviate junctions (nicotinic action).

hepatotoxicity and restore the levels of the tested serum Organophosphate insecticides are the most acutely toxic of
parameters to nearly normal values. al insecticides to vertebrate animals. Organophosphate
Key words: chlorpyrifos, rats, liver, Histology, ginseng, insecticides are nerve poisons that kill the target pest and
ALT, albumin, antioxidants. are toxic to mammals because of essentially irreversible
combination with acetylcholinesterase, and ester-
hydrolyzing enzyme involved in the normal transmission of
nerve impulses through nerve tissue. Acetylcholinesterase
hydrolyses acetylcholine, the major chemical mediator of
nerve impulses across the synaptic junction or to be

1. Introduction

Insecticides are used specifically to kill or control insects’
growth by disruption of vital processes via chemical

actions. Insecticides use has resulted in several problems
such as environmental contamination, risk of poisoning
harmless insects and threatening of wildlife and humans. A
sprayed insecticide may drift from the areas to which it is
applied into wildlife areas, especially when it is sprayed
aerially (Pamer et a., 2007). Organophosphorus

associated with the production of the potentia necessary
for nerve action (Gunther and Jeppson, 1960).

There are many evidences that organophosphate
compounds cause damage many body systems such as
urinary  system (Wedin, 1992), immune system
(Newcombe, 1992; Rodgers et a., 1992; Handy et al.,
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2002), the cardiovascular system (Baskin and Whitmer,
1992 and Pimental and Dacosta, 1992), hematological (De-
Blaquiere et al., 2000), cytotoxic effects (Li and Zhang,
2002) and direct skeletal muscle fibre necrosis possibly via
calcium influx (Bright et al., 1991).

From the histopathological point of view, it was found that
chlorpyrifos increased cytoplasmic vacuolization, necrosis
and dilatation of sinusoids. Mice treated with 16 mg/kg
dimethoate exhibited rupture in some hepatocytes, dark
stained hepatocytic nuclei indicating cell pycnosis and
some hepatocytes had shrinked nuclei (Khogali et al.,
2005).

In addition, Kerem et al. (2007) observed blood vessels
congestion of liver of Wistar rats exposed to 25 or 50 mg/
kg fenthion and hepatocytes swelling and vacuolization by
75 or 100 mg/ kg of the same insecticide.

Moreover, Khogali e al. (2005) indicated that
administration of dimethoate to pregnant rats induced
enzymatic changes associated with mild
pathomorphological changes in liver and brain. However,
Galloway and Handy (2003) explained the immunotoxicity
on the basis of inhibition of immune system is through the
oxidative damage to immune organs.

Mense et a. (2006) found that the organophosphate
insecticides chlorpyrifos and cyfluthrin atered the
expression of a subset of genes with diverse functions in
primary human astrocytes.

Chlorpyrifos is a broad-spectrum insecticide kills insects
upon contact by affecting the normal function of the
nervous system. Chlorpyrifos affects the nervous system by
inhibiting the breakdown of the neurotransmitter
acetylcholine (Smegal, 2000). Upon insect exposure,
chlorpyrifos binds to the active site of the cholinesterase,
which prevents breakdown of acetylcholine in the synaptic
cleft. The resulting accumulation of acetylcholine in the
synaptic cleft causes overstimulation of the neuronal cells,
leading to neurotoxicity and eventually death (Karanth and
Pope, 2000).

Chlorpyrifos caused hepatic atrophy (Miyazaki and
Hodgson, 1972) and profile of liver marker enzymes and
essential trace elements adversely affected in rats subjected
to chlorpyrifos (Goel et al., 2000, Goal and Dhawan, 2001).
Regarding action of chlorpyrifos, it was found that it
inhibits acetylcholinesterase and kills insect pests by
disrupting their nervous system. It is highly toxic to birds,
fish, aguatic invertebrates, and honeybees (Kidd and James,
1991).

The use of plants or plant extracts to treat diseases is a
therapeutic modality. Ginseng, garlic and ginger are
examples of botanical sources gaining popularity among
modern physicians (Gilani and Rahman, 2005). The active
ingredients of ginseng are ginsenosides that are called
ginseng saponins. Ginseng was used as atonic to invigorate
week bodies and help restoration of homeostasis. However,
current in vivo and in vitro studies had shown that ginseng
exerted beneficial effects in cardiovascular diseases (Wood
et al., 1964), immune deficiency (Zhu, 1998), cancer (Yun,
2001) and hepatotoxicity (Lee et a., 2005a, b). Some
ginseng active ingredients exert beneficial actions on aging
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and central nervous system disorders (Van Kampen et a.,
2003).

Shin et a. (2000) provided evidence for the antioxidant
activity of Asian ginseng and there is evidence that
medicinal effect of ginseng was attributed to its protective
properties against free radicals attack (Maffei Facino et al.,
1999). Ginseng has the ability to scavenge free radicals and
to neutralize ferryl ion-induced peroxidation (Bastianetto et
al., 2000).

Moreover, ginseng has been indicated to have anticancer
effects (Park et al., 2004; Xie et al., 2005; Zhang et al.,
2008).

In this concern, it was found that oral administration of
Korean red ginseng inhibited liver cancer induced by
diethylnitrosamine in Wistar rats (Wu and Zhu, 1990) as
well as significantly inhibiting lung adenoma induced by
urethane (Yun, 1991). Jeong et al. (1997) observed that
administration of red ginseng saponins may potentially
recover hepatotoxicity induced by carbon tetrachloride in
male Sprague Dawley rats. Ginseng administration was
found to improve immune functions, reduce stress-induced
ulceration, provide antioxidant effects, inhibit tumor
formation and improve oxygen utilization Zhu (1998),
prevent myocardia ischemia / reperfusion damage and
impairment of endothelial functionally induced by reactive
oxygen species arising from hyperbaric oxygen exposure ,
through an antioxidant intervention (Maffei Facino et al.,
1999). A study caried out by Suh et al. (2002)
demonstrated reduction of relapse of gastric cancer by
ginseng. On the other hand, ginseng berry extract was
found to reduce hyperglycemiain mice (Attele et al., 2002)
and some ginseng’s active ingredients have beneficial
actions on aging, CNS disorders and neurogenerative
diseases (Radad et al., 2004). The present work studied the
effect of ginseng on chlorpyrifos-induced hepatotoxicity in
albino rats.

2. Materialsand M ethods

Healthy adult male albino rats (Rattus norvegicus) about
three months old and weight (120+ 5 g) were used.
Animals were kept in special rodent cage for at least one
week before starting experimentation. Animals were kept
on standard rodent diet and water ad libitium.

Chlorpyrifos was commercialy obtained from El-Helb
Pesticide and Chemical Company, Free Zone, New
Damietta, Egypt. The required concentration was prepared
freshly by dilution with corn oil. Ginseng obtained from
Pharco Pharmaceuticals, Alexandria, Egypt was prepared in
a dose 8.1 mg/kg and given to rats (Human therapeutic
dose; Paget and Barnes, 1964).

Animals were divided into control group that fed on normal
diet, Ginseng administered group that was oraly
administered ginseng daily (8.1 mg/kg) for total 4 weeks.
Chlorpyrifos treated group that was given chlorpyrifos
orally (1/10 LDsy, ; 13.5 mg/kg) daily for 4 weeks.
Chlorpyrifos-ginseng treated group that was given ginseng
and chlorpyrifos in the same doses as previous daily for 4
weeks. Animals from all treatment groups were sacrificed
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after 3 and 4 weeks and few animals |eft for one week post-
treatment for recovery test. For histological preparations
small pieces of liver were fixed, dehydrated, cleared and
mounted. Sections of 5 um were stained according to Lillie
Fulmer (1976). Sera were collected for measurement of
serum aanine aminotransferase (ALT), serum albumin,
superoxide dismutase (SOD) and catalase activity (CAT).
Results were expressed as mean + standard error and
analyzed using Microsoft Excel and Student’s “t” test using
Origin 41 program at levels of significance P< 0.05 and <
0.01 (Snedecor and Cochran, 1980).

3. Results

Histological results

Examination of liver sections obtained from normal rats
and rats given ginseng showed no pathological
abnormalities (Fig. 1). Inspections of liver sections
obtained from rats administered with chlorpyrifos for three
weeks manifested enlargement in the central vein, widening
in the sinusoids and enlargement of some nuclei added to
the enlargement of bile ductile, inflammatory leucocytic
infiltration and Kuppfer cells activation (Fig. 2a & b). After
4 weeks had lapsed on rats subjected to chlorpyrifos
administration, the cord-like arrangement of the normal
liver cells was lost. In addition, interahepatic blood vessels
(portal) were congested. Enlargement of bile ductile,
widening of the sinusoidal spaces and activation of Kupper
cells were observed (Fig. 2¢). Still, hepatocytes exhibited
cytoplasmic vacuolization, ill-defined cell boundaries and
presence of pyknotic nuclei, lecucocytic infiltration and
fatty infiltration (Figs. 2d & €). However, in the recovery
period, dight improvement in the hepatic architecture was
noticed but the sinusoidal spaces were still widened and
activated Kuppfer cells were ill evident (Fig. 2f).
Inspection of liver sections obtained from rats subjected to
the dua treatment (i.e. chlorpyrifos and ginseng) for 3
weeks showed nearly normal central veins and
improvement in hepatic architecture in comparison to
chlorpyrifos treated group (Fig. 3 a & b). Examination of
liver sections obtained from rats treated for 4 weeks
exhibited little pathological alterations compared to that of
chlorpyrifos treated animals. The condition of hepatocytes
was improved and the spaces between sinusoids became
better, despite of the appearance of some binucleated cells
and dlight leucocytic infiltration (Fig. 3 ¢ & d). Sections of
the liver of rats one week-post ginseng and chlorpyrifos
treatment showing marked improvement of the hepatic
structure. Hepatic cells appeared to be arranged in strands
radiating from the centra vein with no cytoplasmic
vacuolization, neither hemorrhage nor leucocytic
infiltration was encountered and the sinusoidal spaces
became better (Fig. 3e).

Biochemical results

1. Changesin serum alanine aminotransferase (AL T)

It was found that administration of ginseng alone had no
effect of ALT levels. A significant increase (P< 0.01) in
serum ALT after 3 and 4 weeks of chlorpyrifos or
chlorpyrifos plus ginseng administration in comparison to
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controls (Fig. 4). In the recovery period, there was an
improvement in serum ALT levels in chlorpyrifos or
chlorpyrifos plus ginseng groups. However, significant
change between chlorpyrifos and chlorpyrifos plus ginseng
groups was recorded where there was an evidence for the
ameliorative effect induced by ginseng.

2. Changesin serum albumin

Regarding serum abumin, a significant decrease was
induced both in chlorpyrifos and chlorpyrifos and ginseng-
administered groups (P< 0.01) after 3 and 4 weeks. There
was an improvement in serum abumin level in al
treatment groups in the recovery period (Fig. 5). Figure 5
indicated significant changes between chlorpyrifos and
ginseng plus chlorpyrifos- treated rats giving rise to
evidence that ginseng exerted an ameliorative action
against chlorpyrifos- induced toxicity.

3. Catalase activity (CAT)

Administration of ginseng aone caused insignificant
increase in catalase level , but chlorpyrifos induced
significant decrease (P< 0.01) in the enzyme level after 3
and 4 weeks. However, rats administered with ginseng
together with chlorpyrifos exhibited significant decrease
(P< 0.01) in the enzyme only after 3 weeks in comparison
to control. During the recovery period there was an
improvement in the catalase enzyme level in chlorpyrifos
and ginseng with chlorpyrifos (Fig. 6).

4. Super oxide dismutase activity (SOD)

The level of SOD was significantly decreased (P< 0.01) in
al treatment groups in comparison to control rats.
However, in the recovery period there was an improvement
in the enzyme activity in al groups (Fig. 7). However, the
level of the enzyme indicated significant changes between
ginseng and ginseng plus chlorpyrifos pointing out to the
extent of protection given by ginseng.

4, Discussion

Although insecticides are used to kill insects, they can
carry harmful effects to animals and humans.
Organophosphates are of very high toxicity to mammals
(Pimentel and Lehman, 1993). In this work alteration in
liver histology was induced by chlorpyrifos in the form of
loss of normal architecture, cytoplasmic vacuolization,
blood vessel congestion, fatty changes, leucocytic
infiltration, condensed nuclel and activation of Kuppfer
cells. Similar results were obtained by El-Durssi et al.
(2006) who found cell hypertrophy with stenosis of the
sinusoids, congestion of blood vessels, necrosis and
hemorrhagic spots on the subcapsular spaces.

In the present study, a remarkable cytoplasmic vacuolation
of the hepatocytes and dilatation of sinusoids were
observed by chlorpyrifos treatment. Coincides with these
that was recorded by Goel et a. (2005) who found that
chlorpyrifos intoxication caused cytoplasmic vacuolation,
necrosis and ballooning of the hepatocytes and dilatation of
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Fig. 1. Section in the liver of a control rat
showing the basic structure: central vein
(CV), hepatocytes (H), blood sinusoids (S)
and Kupffer cells (arrowhead). X200

Fig. 2a Section in the liver of a rat treated with |

chlorpyrifos for 3 weeks showing enlarged !

widened sinusoids (S). X400

Fig. 2b: Section in the liver of another rat treated
with chlorpyrifos for the same pervious
mentioned period showing enlarged and
proliferated bile s (BD), leucocytic
infiltration (Li), slight vacuolization and
activated Kupffer cells (arrowhead). PV:
Portal vein. X400
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Fig. 2c: Section in the liver of arat treated with
chlorpyrifos for 4 weeks showing disruption
of the normal hepatic strands pattern,
congested portal vein (PV), enlarged bile
ductule (BD), widened sinusoids (S) and
activated Kupffer cells (arrowhead). X400

Fig. 2d: Section in the liver of arat treated with
chlorpyrifos for 4 weeks showing loss of the
characteristic hepatic architecture added to
the cytoplasmic vaculation (C) and the

presence of pyknotic nuclel (P). X400

infiltration (F), vacuolization of most cells, i
enlarged porta vein (PV), widened r
sinusoids (S) and leucocytic infiltration (Li).
X400
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Fig. 2f: Section in the liver of a rat one week
post-stopping chlorpyrifos showing slight
improvement in the hepatic architecture but
still enlarged central vein (CV), widened
sinusoids (S) observed and activated
Kupffer cells (arrowhead). X400

Fig. 3a Section in the liver of arat treated with
ginseng and chlorpyrifos for 3 weeks
showing a dlight dteration in liver
histology, somewhat normal organization of
the hepatic tissue, nearly normal central
vein (CV), but ill widened sinusoids (S)
and activated Kupffer cells (arrowhead).
X400

Fig. 3b: Section in the liver of another rat treated
with ginseng and chlorpyrifos for 3 weeks
showing improvement in the
histoarchitecture in comparison to that of
rats treated with chlorpyrifos a one athough
some histological aterations were till
present. X400
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Fig. 3c: Section in the liver of arat treated with
ginseng and chlorpyrifos for 4 weeks
showing improvement in hepatopcytes (H),
better sinusoid spacing (S), binucleated cells
(arrow) is observed. X400

Fig. 3d: Section in the liver of another rat treated
with ginseng and chlorpyrifos for 4 weeks
showing the presence of dlight leucocytic
infiltration (Li), moderately enlarged central
vein (CV), better sinusoid (S) spacing as
well as noticeable improvement in hepatic
architecture. X200

Fig. 3e: Section in the liver of a rat one week
post-stopping of ginseng and chlorpyrifos
showing improvement in the hepatic
structure, where hepatic cells appeared to be
arranged in strands radiating from the central
vein (C) and better sinusoids (S) spacing.
X200
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Fig. 4. Effect of chlorpyrifos or chlorpyrifos + ginseng on serum ALT
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Fig. 7: Effect of chlorpyrifos or chlorpyrifos + ginseng on serum SOD

sinusoids as well as an increase in number of binucleated
cellsin rats. Srivastava et a. (2006) indicated hypertrophy
of nuclel in liver of freshwater catfish heteropneustes
fossilis treated with clorpyriphos for 48 hours. While,
treatment for 72 hours caused vacuolar degeneration and 96
h treatment induced rupture of cell walls and vacuolization.
In addition, Sayim (2007) indicated that dimethoate caused
liver congestion, enlargement of the veins and sinusoids,
hepatocellular damage, necrotic changes and increased
number of Kupffer cells, cytoplasmic vacuolization and
degeneration of liver cells nuclel in rats. Moreover,
Tripathi and Srivastav (2009) announced that 10 mg/kg
chlorpyrifos induced dilation of sinusoids, hepatocytes
vacuolation and degeneration and hyperchromatic and
hypertrophied nuclei. A recent study conducted by Ezzi et
al. (2015) confirmed the histotoxicity of chlorpyrifos on
liver tissue. The authors found that chlorpyrifosinduced
histopathological alterations in liver parenchyma where
lymphoid infiltration observed in liver sections.

The protective effect offered by ginseng in the present
study was studied by other investigators against various
xenobiotics. In this concern, Shim et al. (2009) found that
ginsan, a polysaccharide extracted from Panax ginseng
prevents liver injury caused by carbon tetrachloride.
Another study carried out by Li e a. in (2010)
demonstrated the effectiveness of saponins from Panax
japonicas in the treatment of alcohol-induced hepatic injury
in mice. In the present work, administration of ginseng only
to normal healthy rats did not cause any histopathological
alterations in the liver tissue. These results are in complete
accordance with the findings of Kitts and Hu (2000) who
decided the safety of ginseng administration.  Also,
saponins isolated from the root of Panax notoginseng
showed protective effects against CCl,- induced
hepatotoxicity in mice and inhibit the progress of hepatic
fibrosis in rats (Peng et a., 2009). Treatment of rats with
ginseng and chlorpyriphos exhibited a moderate degree of
improvement in liver histology compared with chlorpyrifos

only. There were marked decreases in the inflammatory
leucocytic  infiltration,  cytoplasmic  vacuolization,
congestion and marked improvement in the structure of the
hepatocytes. In this concern, Jeong et a. (1997) indicated
recovery of liver vacuolization induced by carbon
tetrachloride by red ginseng saponins administration.
Kemabonta and Akinhanmi (2013) indicated that brain,
liver, lung and kidney showed edema, inflammations,
congestions, nephritis and necrosis by exposure to
chlorpyrifos and dichlorvos in addition to insignificant
increase in  aspartate aminotransferase,  akaline
phosphatase, creatinine and urea levels (P<0.05) except the
alanine phosphatase which showed a significant increase
(P<0.05).

Regarding the effect of chlorpyrifos on ALT, there was
elevation in the enzyme level. Results obtained in this work
were strengthened by the work of many investigators. In
this concern, Kossmann et al. (1997) found elevation in
ALT in workers engaged in the production of
chlorphenvinfos. Also, results in the present study showed
that chlorpyrifos intoxication significantly increased
activity of serum ALT while ginseng treatment improved
normal activities of the enzyme. These results are in
consistence with those obtained by Goel et a. (2000) who
reported significant increase in the activity of ALT, AST
and alkaline phosphatase by chlorpyrifos in rats. Begum et
a. (2015) recorded significant increase in serum akaline
phosphatase, aspartate  aminotransferase, alanine
aminotransferase and uric acid and significant decrease in
cholinesterase values in chlorpyrifos- treated indigenous
chicken. Protective actions of other materials comparable to
that provided by ginseng were demonstrated by many
investigators. In this concern, Ncibi et al. (2008) indicated
the efficacy of Opuntia ficus indica (cactus) extract in
aleviating clorpyrifos-induced liver damage in male Swiss
mice reflected by recovery of ALT, AST akaline
phosphatase, lactate dehydrogenase, cholesterol and
albuminin the serum.
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In the present study, chlorpyrifos administration caused
reduction in abumin level. This result agreed with the
report of Peeples et al. (2005). This reduction could be
attributed to changes in the protein and free amino acid
metabolism and their synthesis in the liver (Ncibi et al.,
2008). Similarly, El-Banna et al. (2009) recorded
significant decrease in albumin by chlorpyrifos treatment.
In addition, they observed that garlic reversed these
parameters to control values. In this study, ginseng had
similar action to garlic since administration of ginseng
reversed the parameters to nearly normal values. In the
present work, there was significant decrease in serum
albumin levels and eevation in ALT induced by
chlorpyrifos. Similar results were reported by Kalender et
al. (2010) who found that malathion caused significantly
lower serum albumin levels and significantly higher serum
ALT and AST. In addition, Mohamed et a. (2010)
recorded significant elevation in serum total bilirubin and
ALT and marked decrease in albumin level by repeated
doses (178 mg/ kg bw) daly for 15 days of
organophosphate profenofos.

Raina et a. (2015) indicated significant (P<0.05)
increase in aspartate and alanine aminotransferases,
alkaline phosphatase, and lactate dehydrogenase with
single or combined exposure of chlorpyrifos (1 mg/kg,
b.w.) ten times of such doses orally. Significant increased
oxidative damage of hepatocytes as indicated by increased
malondialdehyde levels with decrease in tissue ascorbate
and catalase, superoxide dismutase, and glutathione
peroxidase in groups treated with chlorpyrifos.
Supplementation of ascorbic acid restored the hepatic
specific marker enzymesin blood following exposure to
chlorpyrifos. Uzun and Kalender (2013) recorded changes
in serum total protein, albumin, aspartate aminotransferase,
alanine aminotransferase, akaline phosphatase, lactate
dehydrogenase, trigliceride, total cholesterol levels,
hematological changes, superoxide dismutase, catalase,
glutathione peroxidase, glutathione-S-transferase activities
and malondialdehyde content in rat's liver tissues by
chlorpyrifos with some protective effects offered by
catechin and quercetin.

The results of measuring the antioxidant enzymes in this
work revealed that there was a significant decrease in the
level of serum antioxidant enzymes, i.e. superoxide
dismutase (SOD) and catalase (CAT) especialy in
chlorpyrifos-treated group. This result was similar to that of
Gultekin et al. (2006) who found that chlorpyrifos caused a
significant decrease in superoxide dismutase (SOD),
catalase (CAT) and glutathione peroxidase. Also, Verma
et a. (2007) showed that exposure to chlorpyrifos
decreased the levels of serum SOD and catalase CAT. In
addition, there was significant increase in the level of
antioxidant enzymes, SOD and CAT activities in ginseng
plus chlorpyrifos treated rats in comparison to chlorpyrifos
treated rats only. These results are similar to those obtained
by Kim and Park (2003) on human, that administration of
Panax ginseng extracts increased the levels of serum
antioxidant enzymes, superoxide dismutase (SOD) and
catalase (CAT) activities. Kim et. (2005) showed that
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administration of ginseng increase the levels of serum SOD
and CAT. In 2008, Yu et a. found that ora
administration of chlorpyrifos (63 mg/kg) to mice caused
decrease in SOD and CAT while cell apoptosis, lipid
peroxidation and DNA damage were increased. A study
carried out by Basha and Poojary (2011) indicated a
marked decrease in SOD and CAT activities after
chlorpyrifos exposure.

Biochemically, ginseng administration plus chlorpyrifos
significantly decreased the elevated levels of serum ALT
activity in comparison to chlorpyrifos-treated rats.
Similarly, albumin level increased by shared administration
of both ginseng and chlorpyrifos. Ginseng plus chlorpyrifos
resulted in increase in the SOD and CAT activities when
compared to that received chlorpyrifos alone. According to
results obtained in this work, ginseng seemed to have no
effect on serum ALT and albumin in comparison to control.
These results are in agreement with those of Song et al.
(2004) who found that ginsan, a polysaccharide isolated
from Panax ginseng did not change serum ALT, AST,
alkaline phosphatase activities, total bilirubin or albumin.
Lee et al. (2005b) studied the hepatoprotective effect of red
ginseng on tert-butyl hydroperoxide (t-BHP)- induced
hepatotoxicity of HepG2 cells in mice. Intraperitoneal and
oral administration of ginseng significantly inhibited the
increase of ALT and AST activities. Similarly, Gum et al.
(2007) indicated that pretreatment of rats with panax
ginseng protected the liver from benzo[alpha] pyrene (BP)-
induced hepatotoxicity as reflected by decrease of ALT
levels. Li et a. (2014) indicated that in alcohol- and
CCl4-treated rats, ginsenoside Rgl administration dose-
dependently  suppressed the  marked  increases
of serum ALT, AST, LDH and ALP levels, inhibited liver
inflammation and reduced liver fibrosis scores. Rgl
significantly increased the activities of antioxidant enzymes
(SOD, GSH-Px and CAT) and reduced MDA levelsin liver
tissues. Recently, Ding et a. (2015) indicated that acute
alcohol gavage dramatically significantly
increased serum activities of ALT and AST and hepatic
triglyceride level. These elevations were significantly
diminished by pretreatment with Panax notoginseng
saponins at dose of 100 mg/kg or 300 mg/kg. Additionally,
saponins suppressed the elevation of reactive oxygen
species production and malondialdehyde content, reduced
TNF-a and IL-6 levels, restored glutathione level, enhanced
the superoxide dismutase activity in liver, and abrogated
cytochrome P450 2E1 (CYP2E1) induction. These data
demonstrated that pretreatment with Panax notoginseng
saponins protected against acute ethanol-induced liver
injury, possibly through ameliorating hepatic lipid
accumulation and reducing CYP2E1-mediated oxidative
stress.

In conclusion, chlorpyrifos exerted deleterious effects on
liver tissue and increased serum ALT and decreased
albumin, superoxide dismutase and catalase. Co-treatment
with ginseng protected liver from most of these changes
and restored liver histology and biochemical parameters to
nearly normal values.



Journal of Bioscience and Applied Research, 2016, Vol.2, No.1, 51-63

5. References

Aaron, C.K. (2001):
Carbamates. Clin Toxicol.
Philadel phia: Pp:819-828.

Attele, A.S,; Zhou, Y.P.; Xie, J.T.; Wu, JA.; Zhang,
L.; Dey, L.; Pugh, W.; Rue, P.A.; Polonsky, K.S. and Y uan,
C.S.(2002): Antidiabetic effects of Panax ginseng berry
extract and the identification of an effective component.
Diabetes, 51:1851-1858.

Basha, P.M. and Poogjary, A. (2011): Chlorpyrifos
induced region specific vulnerability in rat CNS and
modulation by age and cold stress. an interactive study.
Neurochem. Res., 36:241-294.

Baskin, S.I. and Whitmer, M.P. (1992): Cardiac
effects of anticholiesterase agents. Clinica and
experimental toxicology of organophosphates and
carbamates. Butter Worth, Heinemann, Oxford, Pp.: 135-
144.

Organophosphates  and
WB Saunders Company.

Badtianetto, S.; Zheng, W.H. and Quirion, R. (2000):
The Ginkgo biloba extract (EGb 761) protects and rescues
hippocampal cells against nitric oxide-induced toxicity:
involvement of its flavonoid constituents and protein
kinase. C.J. Neurochem., 74: 2268- 2277.

Begum, S.A.; Upadhyaya, T.N.; Rahman, T.; Pathak,
D.C; Sarma, K.; Barua, C.C. andBora, R.S. (2015):
Hematobiochemical and pathological alterations due to
chronic chlorpyrifosintoxication in indigenous chicken.
Indian J. Pharmacol., 47(2): 206-211.

Bright, J.E.; Inns, R.H. and Tuckwell, N.J. (1991):
A histochemical study of changes observed in mouse
diaphragm after organophosphate poisoning. Hum. Exp.
Toxical., 10: 9-14.

Cemek, M.; Buyukuroglu, M.E.; Yurumwz, Y.;
Yavuz, Y.; Adan, A.; Buyukben, A. and Aymelek, F.
(2010): Tissue trace and maor element levels in
organophosphate insecticide fenthion (Lebaycids) toxicity
in rats. Prophylactic and therapeutic effect of exogenous
melatonin. Ecotoxicol Environ Safety, 73: 206-212.

Clark, R.F. (2002): Insecticides: organic phosphorus

compounds and carbamates. In Goldfrank, L.R.,
Flomenbaum, N.E., Lewin, N.A., Howland, M.A.
Hoffman, R.S, Nelson, L.S., eds. Goldfrank's
Toxicological Emergencies. 7" ed. McGraw-Hill

Professional; New Y ork: Pp.: 1346-1360.

De-Blaguiere, C. E.; Waters, L.; Blain, P.G. and
Williams, F.W. (2000): Eletrophysiological and
biochemical effects of single and multiple doses of the
organophosphate diazinon in the mouse. Toxicol. Appl.
Pharmacol., 166:81-91.

Ding, R.B.; Tian, K.; Cao, Y.W.; Bao, J.L.; Wang,
M.;He, C.;Hu, Y.;Su H. andWan, JB. (2015):
Protective effect of panax notoginseng saponins on acute
ethanol-induced liver injury is associated with ameliorating
hepatic lipid accumulation and reducing ethanol-mediated
oxidative stress. J. Agric. Food Chem., 63(9):2413-2422.

El-Banna, S.G.; Attia, A.M.; Hafez, A.M. and El-
kazaz, S.M. (2009): Effect of garlic consumption on blood

pl SSN: 2356-9174, el SSN: 2356-9182 61

lipid and oxidant/ antioxidant parameters in rat males
exposed to chlorpyrifos. Slovak. JAnim. Sci., 3:111-117.

El-Durssi, .S H.; El-Awami, 1.0.S.; Mahmoud, G.S.
and Benkhaial, F.A. (2006): Histopathological changes in
albino rats due to chlorpyrifos. Ninth Arab Congress of
Plant Protection (19-23 Nov.) Damascus, Syria.

Ezzi, L.;Belhadj Saah, I.;Haouas, Z.; Sakly,
A.; Grissg, |.; Chakroun, S.; Kerkeni, E.; Hassine,
M.; Mehdi, M. andBen Cheikh, H. (2015):

Histopathological and genotoxic effects of chlorpyrifosin
rats. Environ. Sci. Pollut. Res. Int. Epub ahead of print.

Fukuyama, T.; Tajima, Y.; Ueda, H.; Hayashi, K.;
Shutoh, Y.; Harada, T. and Kosaka, T. (2009): Allergic
reaction induced by dermal and/ or respiratory exposure to
low-dose phenoxyacetic acid, organophosphorus and
carbamate pesticides. Toxicology, 261:152-161.

Galoway, T. and Handy, R. (2003): |mmunotoxicity
of organophosphorus pesticides. Ecotoxicology, 12:345-
363.

Gilani, A.H. and Rahman, A.U. (2005): Trends in
ethnopharmocology. J Ethnopharmacol., 100:43-49.

Goal, A. and Dhawan, D.K. (2001): Zinc
supplimentation prevents liver injury in chlorpyrifos-
treated rats. Biol. Trace Elem Res., 82:185-200.

Godl, A.; Chauhan, D.P. and Dhawan, D.K. (2000):
Protective effects of zinc in chlorpyrifos induced
hepatotoxicity a biochemical and trace elemental study.
Biol. Trace Elem Res., 74: 171-183.

Godl, A.; Dani, V. and Dhawan, D.K. (2005):
Protective effects of zinc on lipid peroxidation, antioxidant
enzymes and hepatic histoarchitecture in chlorpyrifos-
induced toxicity. Chem. Biol. Interact., 156:131- 140.

Godl, A.; Dani, V. and Dhawan, D.K. (2007): Zinc
mediates normalization of hepatic drug metabolizing
enzymes in chlorpyrifos-induced toxicity. Toxicol. Lett.,
169: 26-33.

Gultekin, F.; Patat, S.; Akca, H.; Akdogan, M. and
Attuntas, I. (2006): Melatonin can suppress the cytotoxic
effects of chlorpyrifos on human hep G2 cell lines. Hum.
Exp. Toxicol., 23:47-55.

Gum, S.1.; Jo, S.J.; Ahn, SH.; Kim, SG.; Kim, J.T.
and Shin, H.M. (2007): The potent protective effect of wild
ginseng (Panax ginseng C.A. Meyer) aganst
benzo[alpha]pyrene-induced toxicity through metabolic
regulation of CYP1A1 and GSTs. J. Ethnopharmacol. 112:
568-576.

Gunther, F.A and Jeppson, L.R.(1960): Modern
insecticides and world food production. Chapman and Hall,
Ltd, New York, Pp. 22-29.

Handy, R.D.; Abd-El Samei, H. A.; Bayomy,
M.F.F.; Mahran, H.A.; Abdeen, A.M. and El-Elaimy, E.A.
(2002): Chronic diazinon exposure: pathologies of spleen,
thymus, blood cells and lymph nodes are modulated by
dietary protein or lipid in the mouse. Toxicology, 172:13-
34.

Jeong, T.C.; Kim, H.J,; Park, JI.; Ha, C.S,; Park,
J.D.; Kim, S.I. and Roh, JK. (1997): Protective effects of
red ginseng saponins against carbon tetrachloride-induced



Journal of Bioscience and Applied Research, 2016, Vol.2, No.1, 51-63

hepatotoxicity in Sprague Dawley rats. Planta Med.,
63:136-140.

Kaender, S.; Uzun, F.G.; Durak, D.; Demir, F. and
Kalender, Y. (2010): Malathion-induced hepatotoxicity in
rats: the effects of vitamins C and E. Food Chem. Toxicol.,
48: 633-638.

Karanth, S. and Pope, C. (2000): Carbosylesterase
and A-esterase activities during maturation and aging.
Relationship to the toxicity of chlorpyrifos and parathionin
rats. Toxicol. Sci., 58: 282-289.

Karanth, S.; Liu, J.; Olivier, JK. and Pope, C.
(2004): Interactive toxicity of the organophosphorus
insecticides chlorpyrifos and methyl parathion in adult rats.
Toxicol. Pharmacol., 196: 183-190.

Kemabonta, K. A. and Akinhanmi, F.O. (2013):
Toxicologica effects of chlorpyrifos, Dichlorvos and apha
cypermethrin on adult albino mice, Mus musculus. PAT, 9
(2): 1-17.

Kerem, M.; Bedirli, N.; Gurbus, N.; Ekinci, O.;
Bedirli, A.; Akkaya, T.; Sakrak, O. and Pasaoglu, H.
(2007): Effects of acute fenthion toxicity on liver and
kidney function and histology in rats. Turk. J. Med. ci.,
37: 281-288.

Khogali, F.A.; Sheikh, JB.; Abdel Rahman, S,
Abdel Rahim, A. and Daghestani, M.H. (2005):
Histopathological and hematological effects of dimethoate
40EC on some organs of albino mice. J. King Saud Univ.,
18: 73-87.

Kidd, H. and James, D.R. (1991): The
Agrochemicals Handbook. 3“ ed. Royal Society of
Chemistry Information Services, Cambridge, UK, Pp. 10-
12.

Kim, SH. and Park, K.S. (2003): Effects of panax
ginseng extract on lipid metabolism in humans. Pharmacol.
Res,, 48: 511-513.

Kim, SH.; Park, K.S.; Chang, M.J. and Sung, J.H.
(2005): Effects of Panax ginseng extract on exercise-
induced oxidative stress. J. Sports Med. Phys. Fitness, 45:
178-182.

Kitts, D.D. and Hu, C. (2000): Efficacy and safety of
ginseng. Public Health Nutrition, 3:473-485.

Kossmann, S.; Cierpka, E. and Szwed, Z. (1997):
Biochemical evauation of the liver function in workers
employed at the production of chlorphenvinfos, Przegal.
Lek., 54:712-715.

Lee, H.U.; Bage, E.A.; Han, M.J,; Kim, N.J. and Kim,
D.H. (2005a): Hepatoprotective effect of ginsenoside Rb
and compound K on tert-butyl hydroperoxide-induced liver
injury. Liver Int., 25:1069-1073.

Lee, H.U.; Bag, EA.; Han, M.J. and Kim, D.H.
(2005b): Hepatoprotective effect of 20(S)-ginsenoside Rh2
on tert-butyl butyl hydroperoxide-induced liver injury.
Biol. Pharm. Bull., 28: 1992-1994.

Li, H. and Zhang, S. (2002): In vitro cytotoxicity of
the organophosphorus insecticide methylparathion to FG-
9.307. The gill cel line of flounder (Paratichthys
olivaceus). Cell. Biol. Toxicol., 18:235-241.

Li, Y.G,; J, D.F,; Zhong, S.; Shi, L.G.; Hu, G.Y.
and Chen, S. (2010): Saponins from Panax japonicus

pl SSN: 2356-9174, el SSN: 2356-9182 62

protect against alcohol-induced hepatic injury in mice by
up-regulating the expression of GPX3 and SOD3. Alcohol
Alcohal., 45:320-331.

Li, JP; Gao, Y.;Chu, SF,;Zhang, Z.; Xia
C.Y.; Mou, Z.; Song, X.Y.; He, W.B.; Guo, X.F. and Chen,
N.H. (2014): Nrf2 pathway activation contributes to anti-
fibrosis effects of ginsenoside Rgl in a rat model of

acohol- and CCl4-induced hepatic fibrosis. Acta
Pharmacol Sin., 35(8):1031-1044.
Lillie RD. and Fulmer, H.M. (1976):

Histopathological Technique and Practical Histochemistry.
4™ ed. New Y ork, McGraw Hill.

Maffei Facino, R.; Carini, M.; Aldini, G.; Calloni,
M.T. and Berti, F. (1999): Panax ginseng administration in
the rat prevents myocardial ischemia-reperfusion damage
induced by hyperbaric oxygen: evidence for an antioxidant
intervention. Planta Med., 5:614-619.

Mense, SM.; Sengupta, A.; Lan, C.; Zhou, M.;
Bentsman, G.; Volsky, D.J.; Whyatt, R.M.; Perera, F.P. and
Zhang, L. (2006): The common insecticides cyfluthrin and
chlorpyrifos alter the expression of a subset of genes with
diverse functions in primary human astrocytes. Toxicol.
Sci., 93:125- 135.

Miyazaki, S. and Hodgson, G.C. (1972): Chronic
toxicity of dursban and its metabolite 3, 5, 6-tricholoro-2-
pyridinol in chickens. Toxicol. Appl. Pharmacol., 23:391-
398.

Mohamed, A.M.; Metwally, N.S.; Mohamed, S.M.
and Hassan, E.M. (2010): Protective capacity of butanolic
extract of myoporum laetum against oxidative stress and
immune disorder induced tissue damage in profenofos
intoxicated rats. Inter. J. Acad. Res., 2:146-157.

Ncibi, S.; Ben Othman, M.; Akacha, A.; Krifi, M.N.
and Zourgui, L. (2008): Opuntiaficus indica extract
protects against chlorpyrifos-induced damage on mice
liver. Food Chem. Toxicol., 46:797-802.

Newcombe, D.S. (1992): Immune surveillance,
organophosphorus exposure and lymphomagenesis. Lancet,
339: 539-541.

Palmer, W.E.; Bromley, P.T. and Brandenburg, R.L.
(2007): Wild life and pesticides-peanuts. North Carolina
Cooperative. Extension Service AG., 463-465.

Park, H.S.; Moon, D.G.; Kim, JJ. and Cheon, J.
(2004): Development of the novel anti-cancer
immunotherapy for human prostate cancer: In vivo
characterization of an immunotropic and anti-cancer
activities of the new polysaccharide from the leaves of
Panax ginseng C.A. Meyer. Eur. Urol. Suppl., 3:365- 366.

Peeples, E.S.; Schopfer, L.M.; Duysen, E.G.;
Spaulding, R.; Voeker, T., Thompson, C.M. and
Lockridge, O. (2005): Albumin, a new biomarker of
organophosphorus toxicant exposure, identified by mass
spectrometry. Toxicol. Sci., 83:303-312.

Peng, X.D.; Dai, L.L.; Huang, C.Q.; He, C.M,;
Yang, B. and Chen, L.J. (2009): Relationship between anti-
fibrotic effect of Panax notoginseng saponins and serum
cytokines in rat hepatic fibrosis. Biochem. Biophys. Res.
Commun., 388:31-34.



Journal of Bioscience and Applied Research, 2016, Vol.2, No.1, 51-63

Pimental, JM. and Dacosta, C. (1992): effects of the
organophosphates on the heart. In: Clinica and
Experimental Toxicology of organophosphates and
carbamates. Buttr Worth, Heinemann (ed). Oxford, Pp.
145-148.

Pimentel, D. and Lehman, H. (1993): The Pesticide
Question, Environment, Economics and Ethics. Routledge,
Chapman and Hall, Inc., New Y ork, London.

Radad, K.; Gille, G. and Rawsch, W.D. (2004): Use
of ginseng in medicine: perspectives on CNS disorders.
Iranian J. Pharmacol. & Therapeutics. 3: 30-40.

Raina, R.;Baba, N.A.;Verma, P.K.; Sultana, M.
and Singh, M. (2015): Hepatotoxicity  induced
by subchronic exposure of fluoride and chlorpyrifos in
Wigtar rats. Mitigating effect of ascorbic acid. Biol. Trace.
Elem. Res.,166(2):157-162.

Rodgers, K.E.; Devens, B.H. and Jmamura, T.
(1992): Immunotoxic effects of anticholinesterase In:
Clinical and Experimental Toxicology of organophosphates
and carbamates. Butter Worth, Heinemann (ed). OXford.
Pp. 211-222.

Sayim, F. (2007): Dimethoate-induced biochemical
and histopathological changes in the liver of rats. Exp.
Toxicol. Pathol., 59:237-243.

Shim, J.Y.; Kim, M.H.; Kim, H.D.; Ahnn, J.Y; Yun,
Y.S. and Song, J.Y. (2009): Protective action of the
immuno modulator ginsan against carbon tetrachloride-
induced liver injury via control of oxidative stress and the
inflammatory response. Toxicol. Appl. Pharmacoal.,
242:318-325.

Shin, H.R.; Kim, J.Y.; Yun, T.K.; Morgan, G. and
Vaini, O.H. (2000): The cancer-preventive potential of
panax ginseng: a review of human and experimental
evidence. Cancer causes and Control, 11:565-576.

Sivapiriya, V., Jayanthisakthisekaran, J. and
Venkatraman, S. (2006): Effects of dimethoate (O,O-
dimethyl S-methyl carbamoyl methyl phosphorodithioate)
and ethanol in antioxidant status of liver and kidney of
experimental mice. Pesticide Biochem. Physiol., 85:115-
121.

Smegal, D.C. (2000): Human Hedth Risk
Assessment-Chlorpyrifos. U.S. Environmental Protection
Agency, Office of Prevention, Pesticides and Toxic
Substances, Office of Pesticide Programs, Health Effects
Division, U.S. Government Printing Office: Washington,
DC., Pp. 1-131.

Snedecor, G.W. and Cochran, W.G. (1980):
Statistical methods. 7" ed. Lowa State University Press.
Ames.

Srivastava, SK.; Twari, P.R. and Srivastav, A.K.
(2006): Histological alterations in liver architecture of a
fresh water cat fish, Heteropneustes fossilis after
chlorpyrifos exposure. Wiley Inter Science, 18:279-281.

pl SSN: 2356-9174, el SSN: 2356-9182 63

Suh, S.0.; Kroh, M.; Kim, N.R.; Joh, Y.G. and Cho,
M.Y. (2002): Effects of red ginseng upon postoperative
immunity and survival in patients with stage Ill gastric
cancer. Amwrican J. Chin. Med., 30:483-494.

Tripathi, S. and Srivastav, A.K. (2009): Liver profile
of rats after long term ingestion of different doses of
chlorpyrifos. Pest. Biochem. Physiol., 97:60-65.

Uzun, F.G. and Kalender, Y. (2013): Chlorpyrifos
induced hepatotoxic and hematologic changes in rats. the
role of quercetin and catechin. Food Chem. Toxicol.,
55:549-556.

Van Kampen, J.; Robertson, H.; Hagg, T. and
Drobitch, R. (2003): Neuroprotective actions of the ginseng
extract G115 in two rodent models of Parkinson's disease.
Exp. Neurol., 184:21-29.

Verma, R.S.; Mehta, A. and Srivastava, N. (2007):
In vivo chlorpyrifos induced oxidative stress: Attenuation
by antioxidant vitamins. Pest. Biochem. Physiol., 88:191-
196.

Wedin, G.P. (1992):  Nephrotoxicity  of
anticholinesterase. In:  Clinical and Experimental
Toxicology of Organophosphates and Carbamates. Oxford:
Butter Worth, Heinemann, Pp. 195-202.

Wood, W.B.; Roh, B.L. and White, R.B. (1964):
Cardiovascular actions of Panax ginseng in dogs. Jpn. J.
Pharmacol., 14:284-294.

Wu, X.G. and Zhu, D. H. (1990): Influence of
ginseng upon the development of liver cancer induced by
diethylnitrosamine in rats. J. Tongji Med. Univ., 10: 141-
145.

Xie, J.T.; Mchendale, S. and Yuan, C. S. (2005):
Ginseng and diabetes. Am J. Chin Med., 33:397-404.

Yu, F.; Wang, Z.; Ju, B.; Wang, Y.Q.; Wang, J. and
Bai, D. (2008): Apoptotic effect of organophosphorus
insecticide chlorpyrifos on mouse retina in vivo via
oxidative stress and protection of combination of vitamins
C and E. Exp. Toxicol. Pathal., 59: 415-423.

Yun, T.K. (1991): Usefulness of medium-term
bioassay determining formations of pulmonary adenoma in
NIH(GP) mice for finding anticarcinogenic agents from
natural products. J. Toxicol. Sci., 16:53-62.

Yun, T.K. (2001): Panax ginseng- a nhon-organ-
specific cancer preventive. Lancet Oncology, 2:49-55.

Zhang, Q.H.; Wu, C.F.; Duan, L. and Yang, J.Y.
(2008): Protective effects of total saponins from stem and
leaf of Panax ginseng against cyclophosphamide-induced
genotoxicity and apoptosis in mouse bone marrow cells and
peripheral lymphocyte cells. Food Chem. Toxicoal., 46:293-
302.

Zhu, Y.P. (1998): Chinese Materia Medica
Chemistry Pharmacology and Applications. Harwood
Academic Publishers, Amsterdam.



