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ABSTRACT

The study was designed to investigate the possible protective role of argan oil in mercuric chloride induced renal stress, by using
biochemical approaches. The effects of argan oil on mercuric chloride induced oxidative and renal stress were evaluated by serum
creatinine, urea and uric acid levels, kidney tissue lipid peroxidation, GSH levels, GSH-Px and GST activities. Administration of
mercuric chloride induced significant increase in serum: interleukine 1, interleukine 6 and tumor necrosis factor a (TNFa) levels,
creatinine, urea and uric acid concentration showing renal stress. Mercuric chloride also induced oxidative stress, as indicate by
decreased kidney tissue of GSH level, GSH-Px and GST activities along with increase the level of lipid peroxidation. Argan oil
treatment markedly reduced elevated serum: IL1, IL6, TNFa, creatinine, urea and uric acid levels and counteracted the deterious
effects of mercuric chloride on oxidative stress markers changes caused by HgCl, in kidney. Our results indicate that argan oil could

have a beneficial role against mercuric chloride induced nephrotoxicity and oxidative stress in rat.
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INTRODUCTION
ercury is a well-known human and animal
induces extensive kidney damage
nephrotoxicant. Acute oral or parenteral

exposure induces extensive kidney damage 2 studies in
vivo and in vitro have demonstrated that mercury
induced lipid peroxidation, suggesting the involvement of
oxidative stress in its cytotoxicity.>* Lund et al. (1993)°
reported that mercury enhances renal mitochondrial
hydrogen peroxide formation in vivo and in vitro.
However, cansative correlation between mercury induced
lipid peroxidation and cellular toxicity remains
controversial. Some authors reported that lipid
peroxidation plays a critical role in cell injury induced by
mercury in renal cells’, whereas other investigators
showed that lipid peroxidation is not directly responsible
for mercury induced cell injury in hepatocytes and renal
cells®®. It is important to develop an effective drug for
mercury to prevent the mercury induced cellular
damages. Historically, plants have been used as folk
medicine against various type of disease.

Argan oil obtained from Argania spinosa L. this oil is also
used in traditional medicine’ Chemical analysis of this oil
highlighted a glyceride fraction (99%) that is mainly rich in
polyunsaturated fatty acids like oleic (47.7%) and linoleic
(29.3%)°. Studies with the unsaponifiable fraction
revealed, that argan oil is rich in tocopherol (62mg/100g
verus 320mg/kg in olive oil and 400mg/kg in sunflower
oil), particulary a and y —tocopherol **°. This fraction also
contains other important compounds such as squalene,
sterols (schottenol and spinasterol) and phenols (ferulic,

syringic and vanillic acid)’. These compounds make argan
oil an important source of antioxidant®, which certainly
play an important role in vivo. This compound makes
argan oil a very important source of vitamin E and also
contribute to better preservation of this oil since it
protects against oxidation''. However, its antioxidative
potential against mercury induced oxidative stress
remains unexplored. The purpose of this study was to
evaluate the protective role of argan oil on mercury
chloride induced oxidative and renal stress in rats.

MATERIALS AND METHODS

The argan oil used in this work originated from Tindouf
(south-west of Algeria). It was extracted by a traditional
method.

All chemicals used in this work were purchased from
sigma chemical company. Laboratory animals, Albino
Wistar male rats, were brought from the Algiers Pasteur
institute at the age of 8 weeks, with an average live
weight of 200g. They were located in a room with an
ambient temperature of 21+1°C and up to 12h of light
daily. The rats were divided into four experimental
groups; each consists of eight rats. The first group was
served as the control. The second group was given argan
oil at a dose of 5 ml/kg body weight, while the third group
(HgCl,) was intraperitoneally given mercuric chloride at a
dose of 0.25 mg/kg body weight. Finally, the fourth group
was given combined treatment with argan oil and
mercuric chloride .The treatment of all groups was lasted
for 3 consecutive weeks.
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Twenty four hours after the last administration the blood
was collected by retro- orbital sinus punction from each
anesthetized rats. After centrifugation at 3000 rpm for
10min, the serum was separated immediately and stored
at— 20°c until determination of: IL1, IL6, TNFa, urea,
creatinine and uric acid. Subsequently, rats were
decapitated and kidneys were removed.

Tissue preparation

About 500mg of kidney was homogenized in 4mlof buffer
solution of phosphate buffered saline (w/v: 500mg tissue
with 4ml PBS, PH 7.4) homogenates were centrifuged at
10.000xg for 15min at 4°c. And the resultant supernatant
was used for determination of: reduced glutathione (GSH)
according the method of Weeckbekeretcory (1988)12,
Thiobarbituric acid- reactive substance (TBARS) level by
method of Buege and Aust (1978)13, and glutathione
peroxidase (GSH-PX) and glutathione —S-transferase (GST)
activities were measured by the method Flohe and
Gunzler(1984)'* and Habig et al (1974)" respectively.
However, protein content was measured by the method
of Bradford (1976)".
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Determination of Biochemical parameters

Serum urea, creatinine and uric acid were determined
using commercial kits (Spinreact) and serum IL1, IL6, TNFa
levels were assayed using specific Elisa kits for each
cytokine (Boster, immunoleader).

Statistical analysis

The data were subjected to student t test for comparison
between groups. The values are expressed as mean *
SEM. Significance level was set at P<0.05, P<0.01,
P<0.001.

RESULTS
Effects of treatment on serum biochemical parameters

A highly significant (P<0.001) elevation in serum IL1, IL6,
TNFa, urea, creatinine and uric acid levels was observed
in mercuric chloride intoxicated rats. Only argan oil
treatment did not show any significant alteration.
However, the combined treatment of argan oil with
mercuric chloride show a highly significant decline in
serum IL1, IL6, TNFa, urea, creatinine and uric acid levels
was noticed respect to controls (table 1).

Table 1: Changes in biochemical parameters of control and rats treated with argan oil, mercuric chloride, and combined
treatment of mercuric chloride with argan oil after 3 weeks of treatment.

Treatment groups
Parameters . .
Control Argan oil HgCl, Argan oil + HgCl,
Urea (g/1) 0.47+0.06 0.46+0.06 0.89£0.03*** 0.5£0.04***
Creatinine (mg/) 2.68£1.02 2.6x0.7 7.13£1.72 *** 4.57+1.50

Uric acid (mg/l) 21.67+4.1 23.914.6 45.7£2.2%** 30.4+£3.03***
IL1 (pg/ml) 0.101+ 0.01 0.105+ 0.01 0.692+ 0.03*** 0.264 +0.03
IL6 (pg/ml) 0.114+ 0.09 0.116% 0.06 0.301 + 0.18*** 0.172 £0.09
TNFa (pg/ml) 0.125+ 0.01 0.150+ 0.01 0.472+ 0.26*** 0.254+ 0.08

Values are given as mean + SEM for group of 8 animals each. *P<0.05, compared to controls. **P<0.01, compared to controls.

***P<0.001, compared to controls.

Effects of treatments on renal oxidative stress

parameters

Mercuric chloride exposure a significant depleted in
reduced glutathione level, GSH-Px and GST activities. And
a highly significant increase in kidney lipid peroxidation
level in mercury intoxicated rats was noticed. Argan oil
alone treatment did not show any significant decline. In
combined treatment of mercuric chloride with argan oil, a
highly significant increase in reduced glutathione level,
GSH-Px and GST activities. And a significant depletion in
lipid peroxidation level was recorded with respect to the
control (Fig.1 and 2).

DISCUSSION

In the present study, oxidative stress induced by HgCl,
was evidenced in kidney of rats by increase in lipid
peroxidation level and the stimulation of GSH-Px, GST and
catalase activities. Accordingly, oxidative stress induced
by HgCl, has been previously reported®™® As a
consequence of lipid peroxidation biological membranes

are affected causing cellular damage. In the present
study, serum urea, creatinine, uric acid levels were
significantly increased after 3weeks mercuric chloride
(0.25mg/kg), showing insufficiency of renal function.
Studies in animals have established that tubular injury
plays a central role in the reduction of glomerular
filtration rate in acute tubular necrosis. Two major
tubular abnormalities could be involved in the decrease in
glomerular function in mercuric chloride treated rats:
obstruction and backleak of glomerular filtrate'. The
alterations in glomerular function in mercuric chloride
treated rats may also be secondary to ROS (reactive
oxygen species), which induce mesangial cells
contraction, altering the filtration surface area and
modifying the ultrafiltration coefficient factors that
decrease the glomerular filtration rat*?° . Elevated serum
level of the cytokine IL1, IL6 and TNFa demonstrated the
severity of Hg induced system inflammatory response.
Argan oil as an antioxidant agent, ameliorated oxidative
injury in the tissues and functional deteriorated. Both
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clical event is perceived by tissue macrophages and
monocytes, which in turn secrete cytokines such as
interleukinel, interleukine 6 and TNFaZl, indicating the
role of this cytokine in this toxicity, while argan oil
depressed the IL1, IL6 and TNFa levels response.

Figure 1: Reduced glutathione (nmol/ mg protein) and
TBARS (nmol MDA /mg protein) levels in kidney of control
and rats treated with argan oil, mercuric chloride, and
combined treatment of mercuric chloride with argan oil
after 3 weeks of treatment.
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Values are given as mean + SEM for group of 8 animals each
significant  difference: *compared to controls (*P<0.05;
**P<0.01; ***P<0.001).

Thus, it seems likely that the alleviation of Hg induced
oxidative tissue damage by argan oil involves the
suppression of a variety of pro-inflammatory mediators
produced by leukocytes and macrophages. The activities
of GSH-Px and GST that can clear to protect the cells
from being injured represents the competence of clearing
free radicals from the organism. MDA content manifests
the level of lipid peroxidation, and then indirectly
represents the level of damage of the cell of renal
mitochondria. Evaluating from GSH, MDA levels and GSH-
Px, GST activities in kidney of rats. Hg alone significantly
decreased GSH level, GSH-Px and GST activities and
increased MDA content along with histological damage in
kidney.

Co-administration of argan oil and Hg significantly
increased GSH level, and activities of GSH-Px, and GST and
decreased MDA content.

Some of the active constituents of argan oil have been
reported to possess strong antioxidant activity and
provokes free radical scavenging enzyme system.
Antioxidants are compounds that can delay or inhibit
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oxidation of lipids or other molecules by inhibiting the
initiation or propagation of oxidative chain reaction® .The
protective effect of argan oil is probably due to its high
contents of powerful antioxidants, particularly:
polyunsaturated and unsaturated fatty acid, polyphenols,
tocopherols, sterols and 13 -carotene, which are know as
powerful antioxidants®.

Figure 2: Enzyme activities of GPx (umol GSH/ mg protein)
and GST (nmol /min/mg protein) in kidney of control and
rats treated with argan oil, mercuric chloride, and
combined treatment of mercuric chloride with argan oil
after 3weeks of treatment.
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Values are given as mean + SEM for group of 8 animals each
significant difference: * compared to controls (*P<0.05;
**P<0.01; ***P<0.001).

This products act by several mechanism: scavenging of
peroxy radicals, which break the peroxidation chain
reaction, chelating free cu” to form redox-inactive
completes and thus reducing metal-catalyzed oxidation of
lipid and inhibiting the binding of cu” to apolipoproteins
and subsequently preventing the modification of amino
acid-Apo-B protein residue®*?, polyunsaturated and
unsaturated fatty acid have protective effects against
oxidative stress induced by mercuric chloride in rats,
which are explained by their double bounds, that is
difficult to oxidize and that involved in the fluidity of
lipoproteins®. The antioxidant activity of polyphenolics is
principally defined by the presence of orthodihydroxy
substituents, which stabilize radicals and chelate. The
antioxidant effect of phenolic acids and their esters
depends on the number of hydroxyl group in the
molecule. Argan oil, with comparison to olive oil, contains
a higher quantity of ferulic acid (347013 versus 5112
ug/kg of oil, respectively)27. This acid is more effective
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than ascorbic acid and other phenolic acid such as p-
coumaric acid, since the electron donating methoxy group
allows increased stabilization of the resulting aryloxyl
radical through electron delocalization after hydrogen
donation by the hydroxyl group %. This showed that, the
direct inhibition of trans-conjugated dienehydroperoxyde
isomer formation is related to the H-donating ability of
the phenol®. Argan oil, but not olive or sunflower oil, also
contains another important phenolic acid: syringic acid
(68+4pg/kg), this antioxidant compound protects against
lipid peroxidation o,

3-carotene of argan oil may reduce cell damage,
especially the damage to DNA molecules, thus playing the
role in the repair of regeneration process of damaged
liver cells. 13 -carotene of argan oil may scavenger free
radicals generated by mercuric chloride and reduces the
lipid peroxidation. The antioxidant mechanism of 13 -
carotene has been suggested to be singlet oxygen
guenching, free radical scavenging and chain breaking
during lipid peroxidation e

Vitamin E, function as a trap for lipid peroxyl (LOO) and
other radicals, effectively inhibiting the peroxidation of
cellular membranes. Vitamin E prevents lipid peroxidation
and maintains GSH and ascorbic acid levels in damaged
tissue by inhibiting free radical formation. According to
Roe and Sharma (2001)*, vitamin E showed protective
effect against HgCl, may be due to impaired absorption of
mercury in the gastrointestinal tract. Ran et al (1996)34
postulated that, vitamin E has a protective effect against
mercury toxicity. Vitamin E inhibits oxidative damage
caused by mercury and cadmium intoxication®. Saponin
content of argan oil significantly inhibited peroxyl radical
induced lipid peroxidation in rat kidney.

CONCLUSION

It may be concluded that combined treatment of argan oil
has a preventive and protective effect on mercuric
chloride induced oxidative stress. More-over, it protects
from HgCl, induced renal dysfunction and executes its
modulatory role in mercury induced free radical
production.
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