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Original research Articles
Amelioratory effect of Dorema glabrum on diazinon-induced oxidative

stressinrat liver

Abstract:

Introduction: A wide number of pesticides, including highly gistent
organophosphorous compounds, such as diazinon (D@Mg deteriorating effect on
fauna and flora by inducing oxidative stress. DZMuces cell damage by producing free

radicals and reactive oxygen speciés. In additmihe antioxidant enzymes such as
catalase (CAT), glutathione peroxidase (GPx), swpde dismutase (SOD) activities in
the liver tissue, reactive oxygen species (ROSEHasen employed in the toxicity of
organophosphate insecticides (OPIs) and the lefvépid peroxidation was analyzed.

The present study was designed to explore the aratilie characteristics d.glabrum
against the subchronic impact of DZN on such okigatlamage markers as lipid
peroxidation (LPO) and the antioxidant defenseesysfADS) existing in the liver o
male Wistar rats.

Methods: Twenty-four adult male Wistar rats were usecdhis study .The rats randomly
divided into four groups including a control growgmd three experimental groups. Two
of three experimental groups received differeniedasfD.glabrum (40 and 80 mg/kg) as
pre-treatment for 21 days along with DZN (100 mg/iwat injected intraperitoneally in
the last day oD. glabrum usage, and one group received only DZN (100 mg/kg).

Results: Compared with the control group, we noticed sigaifitly high levels of LPO
and the low antioxidant defenses, like free radimivenging enzymes viz., catalase

Key words: Diazinon, Oxidative stres§orema glabrum, liver

Introduction:

Organophosphorous (OP) pesticides are among thmichlecompounds most commonly used
to control agricultural plagues. Their mechanism aation is based on the inhibition of
acetylcholinesterase activity through covalent lnigdto its serine residues, thus producing a
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detention of the nerve impulses that leads to dgaftj. Among the most frequently used OP
insecticides, O,0O-diethyl O-2-isopropyl- 6-methyl yrimidinyl-4-g-1-phosphorothioate
(diazinon), a chemical synthetic substance, is useddwide to eliminate crop and cattle
plagues, as well as in household pest control [&éme reports have been published, with
respect to DZN and its effects on biochemical asoh&tological parameters of rats, rabbits, and
mice [5,6, 7, 8, 9]. DZN can be absorbed through the digesystem, the skin, or via the
respiratory tract when inhaled. Although it is mwieliminated by the kidney, microsomal
enzymes in the liver oxidize DZN produce more pbtaretylcholinesterase inhibitors, such as
diazoxon, hydroxydiazoxon and hydroxydiazinon [IDZN may interfere with lipid metabolism
in mammalian animals. Furthermore, organophosphaonsgcticides (OPIs) could induce
oxidative stress, which might play a crucial raidts induced poisoning, suggested from in vivo
animal studies [11], observations in humans [d2d in vitro studies [13pver the past several
years. Acute effects of DZN as inducers of oxidatsiress on certain biomarkers in various

tissues have been studied J14ASTaTbiomarker for oxidative stress, estimation lipid

composed of Superoxide dismutase (SOD); catala&&)(@nd Selenilim-dependent glutathione
peroxidase (GPx), or non-enzymatic systems by tla@enging action of reduced glutathione;
however, to detoxify organic peroxides, the agiviff glutathione S-transferase (GST) is
essential [1B Numerous insecticides possess hydrophobic migiecthat bind extensively to
biological membranes, particularly to the phospbids bilayers [1R Quite a number of studies
demonstrated that antioxidant substances protelis egainst pernicious effects of some
environmental agents [ROApproximately half of the drugs currently in dtial use are of
natural origin [21, 22, 23] Despite the increasimopularity of herbal therapies worldwide,
there is insufficient insight about active ingredeand the molecular mechanisms in a large
number of those therapeutic herbs. Some of thenh tie possess functional groups (providing
hydrogen bond acceptor/donors, éte)[24].

D. glabrumis a species that grows in Transcaucasia (Naklachaad Armenia zone) and north
west of Iran. The genus Dorema from Apiaceae familgpresented by seven species in Iranian
flora, among thenD. glabrum Fisch.,D. aucheri Boiss andD. ammonicum D. Don are endemic
[25]. D. glabrum which grows in loamy or rocky slopes is a perehhe&xb. It is useful as an
food additive or herbal remedy in mentioned regi¢26]. Members of this genus possess
expectorant, antispasmodic, carminative, diaphgretild diuretic, emmenagogue, stimulant,
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vasodilator [27], antimicrobial and antifungal [Z8)] and hepatoprotective [Bfroperties and
are intensively used as a green vegetable or atkankedicine for treatment of many diseases
[31]. Drawing on Armenian and Azeri’'s common folkliefs, a number of illnesses especially
various types of cancer can be curedbyglabrum. Dehgharet al. (2009) in their seminal work
demonstrated antioxidant activity and anti-lipideraffects in the crude extract of the plant [32].
It is in our interest to investigate amelioratoffeet of D. glabrum organic extract (DGE) on
organophosphorus insecticide DZN-induced oxidadivess in rat liver.

Materials and methods:

Animals:

Twenty-four adult male Wistar rats (weighting appnoately 250-350 g) used in the present
study. Animals were obtained from the animal hoate¢he veterinary department of Tabriz
University. The rats were kept under constant teatpee 20-22°C and 12/12h cycle of light and
darkness and access to enough food and water tiooughe experiments. Ethics of working
with laboratory animals have been followed durifigpeocedures.

Animal treatment schedule:

The rats randomly divided into four groups inchgligroupl (C): normal control rats, grouip
(DZN): received DZN in single dose (100 mg/kg), @vdll (DGE 40): received (40 mg/kg) of
D.glabrum and (100 mg/kg) of DZN, group)y (DGE 80): received.glabrum (80 mg/kg) and
DZN (100 mg/kg). This two experimental groups reeéi different doses dd.glabrum (40 and
80 mg/kg) as pre-treatment for 21 days with DZNO(b@g/kg) that injected intraperitonealy on
the last day oD.glabrum usage.

Plant Material :

Seeds oD. glabrum were collected during the fruiting stage from #fhapes of Aras river; Jolfa,
Eastern Azerbaijan, Iran. Air dried and then powdeseeds were subjected to extraction by
refluxing ethanol using a soxhlet. Then the extkaas dried by a rotary evaporator (Heidolph,
Germany).

Chemicals:

DZN was applied from Aria chemistry Co. (Iran) caining 96% active ingredies. It was diluted
with corn oil as DZN solvent. Thiobarbituric acidBA), trichloroacetic acid (TCA), D,
(30%), ethylenediaminetetraacetic acid (EDTA), FHEI, 2,2 -dinitro-5,5 dithio-dibenzoic acid
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(DTNB), ethanol of technical grade and the othegngitals used in this study were procured
from Merck Co. (Germany).

Tissue preparation:

Livers were removed from the animals under ethexstresia after 21 days of treatment and
washed with cold saline buffer. Then washed tissuese immediately stored at -80°C. To
obtain the enzyme extract, tissues were homogemizieg-cold KCI 1.15% to yield 10% (W/V)
homogenate. Then the homogenates were centrifugddCd rpm for 10 min at 4°C. The
supernatants were separated and used for enzyiméyact SOD, CAT and GPx which was
expressed in international units per mg protein/riy protein). Biomarkers for tissue damage
were measured using the UV kinetics methodology tmtal protein was determined using
bovine serum albumin (BSA) as standard and theegalvere expressed as mg/dl.

Analytical procedures:

Thiobarbituric acid reactive substances (TBARS) evaneasured as an index of lipid
peroxidation by the method of Satho [3%0OD was determined according to the method
described by Ukeda [34]. CAT was measured by madngothe decomposition of hydrogen
peroxide, as described by Aebi [35]. GPx was evatlidy the method of Paglia and Valentine
[36]. Protein was measured by the method of Low8Y][using bovine serum albumin as
standard. Total thiol content (TSH) was measurdtbimogenate by the method of Hu [38].

Statistical analysis:

Statistical analysis was performed using one-waglyasis of variance (ANOVA) followed by
Tukey’s post hoc test (level of significance P 85).using SPSS version 16, statistical program.
The results are expressed as mean = SEM, and waamed from at least 6 rats in each group.
Statistical analysis was based on comparing theegabetween the DZN and control group,
while DZN-treated groups concomitantly with extra€D. glabrum (DGE) were compared with
their corresponding group of DZN-treated rats.

Results:

Lipid peroxidation:

Lipid peroxidation (LPO) is refers to the oxidatiohlipids by free radicals and it is one of the
main manifestations of oxidative damage in tissaed cells.In the liver increased lipid
peroxidation was observed as measured by a signifiacrease in MDA (malondialdehydhat
expressed as nano moles of TBARS/g of protein @340.in the rats treated with DZN when
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compared to control rats (90.37% Figl). The graupch received DZN and DGE 40 and DGE
80 as cotreatment showed decreased levels of MDénwdompared with DZN treated group
(P<0.001) (23.4%, 26.4% respectively) (Figl).
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Fig 1: Effect of DGE 40 and DGE 80 on MDA level®EN treated rats and effect of DZN (100 mg/Kg) on
MDA level of normal rats in the liver. Values areeam+SEM (n=6). *** P<0.001, compared to control
group, ** P<0.001, compared to DZN group.

Antioxidant enzymes:

SOD, CAT and GPx play vital role in the cellulatiaridant defense mechanism.The activities
of these enzymes (U/mg of protein) in liver werduged significantly in DZN treated animals
compared to controls (P<0.001). Whereas in DGEmMDRGE 80 groups a significant increase
in the activity of these enzymes was observed coedp#o rats treated with DZN alone

(P<0.001). As presented in Fig 2, SOD activitiesendiminished by 60.35% by treatment with
DZN.Treatment with DGE 40 and DGE 80 showed a §icant increase of SOD activities by

142.47%, 121.68% respectively. In rats’ liver teghwvith DZN, CAT activity was decreased by
6.06%. Nevertheless, a significant increase in G&livity was observed in rats treated with
DGE 40 and DGE 80. CAT increase activity was of db83.77% and 53.5% respectively
(Fig3). GPx activities were diminished by 22.26%ttgatment with DZN. In rats supplemented
with DGE 40 and DGE 80 we observed an increaseHRr &tivities about 12.26% and 27.27%
respectively (Fig 4).
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Fig 4: Effect of DZN (100 mg/Kg) on GPx activity abrmal rats (**p<0.01) and effect of DGE
40 and DGE 80 on GPx activity of DZN treated rqusq.OS,#p<0.05 respectively).

Total thiol content:
There was not significant difference in valuesatélk thiol in rats which received DZN, DGE 40
and DGE 80 when compared with control rats (Fig 5).
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Fig 5: Values of total thiol in control group anegdted rats with DZN, DGE 40 and DGE 80.
There was not significant difference between tlwigs

Discussion:

Since years ago, considerable attention has beecteli towards free radical mediated damage
in biological systems due to pesticide exposure].[3he search for herbal drugs with
antioxidant activity has gained importance as tletady intake of antioxidants obtained from
natural sources is considered to be relatively aafi without undesirable side effects [4D].
glabrom has extensive biological properties but mosthef biological action oD. glabrum

seems to be associated with its antioxidant patefithe protective effect dd. glabrum, in the
current study, has been estimated against tosivityced by DZN in the liver of rats. Building
on the obtained results, MDA content can be protheta DZN treatment in the liver of rats.
The increased MDA content in the liver following BZexposure was likely attributed to the
inordinate generation of ROS, which could be exwdiin terms of hepatocyte enzyme leakage.
It is argued that mitochondria are the primary sewf ROS production [41- 42 ]. Moussa and
Hafez [43] indicated that mitochondrial enzyme wtfiis inhibited due to the organophosphate
and dimethoate. DZN, furthermore, brought aboutiaées and swelling of mitochondria in rat
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treatment, since compromised antioxidant defenses iacreased LPO in the liver provide
relevant evidence for this finding.

Our results are in accordance with the studiegl8f fvho demonstrated a significant increase in
LPO level and a significant decrease in SOD,CAT@&MX activities in liver of rats exposed to
DZN.

One of the indispensable components of cellulafogidant defenses are GSH redox cycles

increased free radical production, as documenteghbgnced MDA levels. The decrease of GPx
activity induced by DZN may be attributable to aedi inhibitory oxidative effect on the
enzyme. Biological macromolecules can be preverfieun oxidative damage through
antioxidant enzymes like SOD and CAT which are réed as a primary defense. SODs rapidly
dismutate superoxide anion {Qto a less reactive molecule 4B}), which is further degraded
by CAT and GPx to water and oxygen [48]. The oledimesults demonstrated a significant
decrease in SOD activity followed by DZN treatmeiiéedless to mention, xenobiotics have the
capacity to induce mitochondria superoxide radjmaiduction [49] and the amount of {3
formed in a cell can reach hazardous levels if S©ibhibited. Superoxide radical often tends to
be a potent inhibitor of CAT [50]. Moreover, sevepeocesses are involved in the depletion of
antioxidant enzyme activity which could be attriéditio a direct impact on the enzyme. These

Nonethelessp. glabrum treatment could be useful to decrease DZN toxibyyquenching
oxidative stress imposed by DZN
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