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| Abstract: This study is aimed to investigate the effects of Camellia sinensis (CS), Hypericum perforatum (HP) and Urtica dioica (UD) in kidney and liver injury

induced by carbon tetrachloride (CCl,) in rats. Highly toxic CCIl, which is used as a solvent in industry comprises experimental toxicity in rats and is widely used in
hepatotoxicity and other tissue injury models. The purpose of this investigation is to monitor blood and various tissues by biochemical and histopathological ana-
lysis for preventive effects of CS, HP and UD on oxidative stress induced by administration of CCl, and to enlighten the probable mechanism. Fifty eight rats were
divided into five groups; sham group (Group 1, untreated animals), control CCl, treated group (Group 2), HP extract-treated group (Group 3), UD extract-treated
group (Group 4), CS extract-treated group (Group 5). All rats were anaesthetized at the end of the experiment and the blood was collected from each rat. Afterwards,
tissue specimens were obtained. The tissue specimens were immersed in 10% formaldehyde for 24 hours. After routine tissue processing, the liver, kidney and
stomach were sectioned in 5um thickness, stained in hematoxylin and eosin. The histological study was performed by using light microscope. The serum marker
enzymes were found to be significantly increased in CCl,~induced liver and kidney damage when compared with the sham group (p<0.05). However, treatment
with CS, HP, and UD extracts resulted in decreased activity of serum enzymes. Malondialdehyde (MDA) levels were decreased by 20.51+0.95, 27.98+1.58, and
32.3943.1 nmol/g wet weight protein in kidney homogenates and 16.65+1.75, 17.22+0.71 and 18.92+71 nmol/g wet weight protein in liver homogenates in CS,
HP and UD treated groups, respectively. Our results have shown that additive antioxidants like CS, HP and UD will aid in diminishing these deviations in cases of
liver and kidney dysfunction.

((ey words: Hypericum perforatum; Urtica dioica; Carbon tetrachloride; Malondialdehyde; Catalase; Glutathione; Superoxide dismutase; Glutathione peroxidase. |

Introduction experimental intoxication, induced by oral administra-
tion of CCI, to rats results in liver necrosis and acute
Carbon tetrachloride is one of the highly toxic halo- tubular or glomerular injury in kidney (7). CCl, gives
genated alcanes utilized as a solvent for many industrial rise to oxidative stress in many cases and it also inhi-
purposes (1). The experimental intoxication induced by bits the activity of antioxidant enzymes in renal tissue.
CCl, is widely used for modeling hepatotoxicity and Overproduction of free radicals causing oxidative stress
other tissue injuries in rats (2, 3). Tissue injury caused can lead to peroxidation of lipid membranes resulting
by CCl, is related to severe impairment of cell protec- in tissue injury (8). For protection against oxidative
tion mechanisms. CCl,-induced overproduction of reac- injuries, tissues possess an antioxidative defense sys-
tive free radicals initiate cell damage through two dif- tem including Glutathione (GSH), Superoxide dismu-
ferent mechanisms, covalent binding to the membrane tase (SOD), Catalase (CAT), Glutathione -S-transferase
enzymes and MDA generation (4). Thus, many resear- (GST) and Glutathione peroxidase (GSH-Px) (9). It
chers have shown CCI, to perform liver and kidney has been reported that various antioxidant compounds
injury. CCl, acts as a virulent inhibitor of cytochrome such as Vitamin E and C, Melatonin and some medici-
P- 450 enzyme as toxic to the enzyme of iron needed for nal plants act as preventive or protective agents as well
its formation. Therefore, the protective effect of CCl, (10-12).
against a chemical-induced hepatic injury is attributed Phytotherapeutic agent therapy has been widely
to the reduction of the hepatic dependent metabolizing recognized and practiced for ages, and in recent years,
capacity (5). medical focus on plant research gained more atten-
Xenobiotic-metabolizing enzyme activities are wi- tion all over the world (13-15). It is established that
dely distributed throughout the body. Kidney has a rela- many people in the Middle East and Eastern countries
tively high level of enzyme activities, and the vital role use complementary and alternative medicines to cure
of this organ in converting xenobiotics and endogenous various diseases (16). However, supplementary and
substances into excretory forms is considerable (6). The alternative medicine is mainly based on empirical evi-
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dence rather than scientifically controlled experimental
studies. Herbs such as CS family Theaceae, HP family
Clusiaceae, and UD family Urticaceae are used as al-
ternative medicines in the treatment of many diseases
as antidepresant, antimicrobial and anti-inflammatory
agents, and for curing gastrointestinal disorders, hyper-
tension (17, 18) and cancer (19, 20). In our study, we ai-
med to investigate the effects of herbal extracts on CCI,
— induced experimental hepato- and nephrotoxicity in
view of biochemical and histopathological observa-
tions. CCl, is well established to exert insanitary effect
via free radical overproduction thus causing oxidative
burst. CCl, is first metabolized to CCl, in hepatocellular
microsomes, thus triggering oxidative damage and lipid
peroxidation, processes that has been shown to be alle-
viated by antioxidants.

The aim of the present study was to evaluate the pro-
tective effects of CS, HP and UD on oxidative stress
induced by CCl, in rats by monitoring the status of
blood and various tissues through biochemical analy-
sis and histopathological examination and enlighten the
possible mechanism engaged in this effect.

Materials and Methods

Plant extracts

The fresh aerial parts of HP and UD were collec-
ted from high latitude areas of South East Anatolia
(37°14'08.3"N 38°41'49.5"E), CS was purchased from
the herbal market of Sanliurfa - Turkey. The plants were
identificated and authenticated by a specialist in Biology
Department. The voucher specimens were submitted for
future reference. The herbs were cleaned, rinsed in tap
water twice and dried in air circulated oven under 40°C
and powdered into fine powder using electrical grinder.
The powder was then extracted in 50 % ethanol for 24
hours and filtrated through a piece of clean moslini tex-
tile. The filtrate was dried with freeze dryer (Labcanco
Freezon 2.5 Plus Czech Republic). The extracts were
weighed, pooled and stored in amber color containers
and kept in a refrigerator at 4°C. The herbal extracts
were prepared fresh whenever required.

Animals

Healthy Wistar albino rats each weighing 200-250 gr
inbreed in animal house of Biology department, Harran
University were included in this study. The rats were
housed in polypropelene cages with stainless steel co-
vers, maintained under standard conditions (12/12 light/
dark cyles, at 22+2°C and about 45—65% humidity). All
animals were grouped randomly, 6 rats per cage, fed on
rodent pellet chow and free tap water were provided ad
libitum. The study was approved by the Institutional
Animal Ethical Committee of Harran University Medi-
cal College. The investigation conformed to the prin-
ciples according with international guidelines as pres-
cribed by the Canadian Council on Animal Care (21).
Experimental animals were randomly divided into five
groups.

Experimental design and animal groups

Fifty eight rats were divided into five groups.
Group I: (n=10) Sham group: Non-treated animals.
Group II: (n = 12) Control CCl, treated group; rats oral-

ly received 0.4 ml/kg CCl, diminished with pure olive
oil (Sigma-Aldrich®Co. St. Louis, MO, USA).

Group II: (n = 12) Hypericum perforatum extract-
treated group; rats orally received 0.4 ml/kg CCl, for
ten consecutive weeks and treated with 200 mg/kg HP
extract.

Group IV: (n = 12) Urtica dioica extract-treated group;
rats orally received 0.4 ml/kg CCl, for ten consecutive
weeks and treated with 200 mg/kg UD extract.

Group V: (n = 12) Camellia sinensis extract-treated
group; rats orally received 0.4 ml/kg CCl, for ten conse-
cutive weeks and treated with 200 mg/kg CS extract.

Histological examination

All rats were anaesthetized under ether at the end of
the experiment and randomly chosen six rats to be tis-
sue sampled were sacrificed by dislocation. Afterwards,
liver and kidney specimens were obtained, the stomach
was dissected along the greater curvature rinsed in ice-
cooled saline, the tissue specimens were immersed in
10% formaldehyde for 24 hours. After routine tissue
processing, the liver, kidney and stomach were sectio-
ned in Spm thickness, stained in hematoxylin and eosin
(H&E). Masson Trichrome staining method was perfor-
med (22). Histological studies were carried out using a
light microscope by a pathologist working with blind
treatment protocol.

Biochemical assays

The blood samples of six rats chosen randomly were
collected by cardiac puncturing. The rats that the blood
samples were collected from were eliminated from
the experiment due to stress—induced complications.
The tubes with blood samples were left to clot for 30
minutes at room temperature. After this period, the se-
rum was separated by centrifugation at 3000 rpm for
10 minutes for further analysis of various biochemical
parameters namely alanine aminotransferase (ALT), as-
partate aminotransferase (AST), lactate dehydrogenase
(LDH), blood urea nitrogen (BUN), creatinine (Cr), and
triglyceride levels using commercially available assay
kits (Abbott, Chicago, IL, USA) with an Abbott Aero-
set automated clinical chemistry analyzer (Chicago, IL,
USA).

Remaining six rats in each group were sacrificed by
dislocation; stomach, liver and kidney were removed
immediately, the fundus of stomach was incised from
the greater curvature side, and one portion of liver and
kidney were immersed in 10% neutral formaldehyde
for histopathological evaluation. 0.5 g from the other
portion of the liver and kidney was weighed, rinsed in
ice - cold normal saline followed by 0.15 M Tris - HCI
with pH 7.4, blotted dry and weighed for biochemical
evaluation. 10% of homogenate (w/v) was prepared in
0.15 M Tris—HCI buffer from each, weighed rinsed and
homogenized in 5 ml phosphate buffer (pH: 7.4) and
the homogenate was divided into two portions. The first
portion was used to determine the activities of antioxi-
dant enzymes (GSH, CAT, GST, SOD and GSH-Px)
while the second portion was used for determination of
the lipid peroxidation level (MDA content).

Lipid peroxidation levels
Lipid peroxidation levels measured as malon-
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dialdehyde content was assayed by a fluorometric
method as described by Hedge et al. (23) using 1,1,3,3
tetracthoxypropane as standard. The absorbance was
followed with fluorometric reading at 520 nm of excita-
tion and 555 nm of emission in Spectramax M5 micro-
plate reader (Molecular Devices, USA). Results were
given as nmol/mg tissue.

Glutathione levels

Glutathione level was measured using the method of
Obrosova et al. (24), the reaction was initiated by the
addition of 0.01 ml O-phthaldialdyde (OPA). The ab-
sorbance of reduced chromogen was followed by spec-
trofluorometric read. The differences in initial and final
readings excitation 345 nm and emission 425 nm. Using
Spectramax M5 microplate reader (Molecular Devices,
USA). GSH level was determined from a standard curve
and expressed as nmol/mg tissue.

Catalase activity

The activity of CAT was measured using its peroxi-
dase activity according to the method of Johanson and
Borg (25). All liver and kidney homogenates were dilu-
ted with buffer as described before in order to obtain
an adequate dilution of the enzyme. The reaction was
started by adding 1 ml of 30 mM hydrogen peroxide
into the cuvette containing 2 ml of the enzyme dilution
and the change in absorbance was followed at 550 nm
by using a spectrophotometer (Double Beam Spectro-
photometer U-2900 Tokyo, Japan).

Glutathione -S-transferase activity

GST activity was assayed spectrophotometrically at
25°C by following the conjugation reaction with glu-
tathione in the first step of mercapturic acid synthesis.
GST activity was measured at 340 nm absorbance by
the method of Habig and Jacoby (26). A blank was run
in absence of the enzyme. One unit of GST activity is
1 pum product formation per minute.

Superoxide dismutase activity

Tissue SOD activity was assayed by the method
described by Kakkar et al. (27). Assay mixture contai-
ned 0.1 ml of sample, 1.2 ml of sodium pyrophosphate
buffer (0.052 mM, pH 7.4), 0.1 ml phenazinemethosul-
phate (PMS) (186 pM), 0.3 ml of nitro blue tetrazolium
(NBT) (300 uM). 0.2 ml of the supernatant following
centrifugation (1500 x g, 10 min followed by 10,000
xg, 15 min) of 10% tissue homogenate was added to
the reaction mixture. Enzyme reaction was initiated by
adding 0.2 ml of NADH (750 uM). After incubation at
30 °C for 90 s, the reaction was stopped by the addi-
tion of 0.1 ml glacial acetic acid. Color intensity of the
chromogene, the butanol layer was measured at 560 nm
spectrophotometrically. Results are expressed as units/
mg protein.

Glutathione peroxidase activity

Glutathione peroxidase activity was measured with
NADPH oxidation, using a coupled reaction system
consisting of glutathione, glutathione reductase, and
cumenehydroperoxide (28). 100 puL of enzyme sample
incubated for five minutes with 1.55 ml of 50 mM Tris
buffer, pH 7.6 with 0.1 mM EDTA containing 0.25 mM

GSH, 0.12 mM NADPH and 1 unit glutathione reduc-
tase. The reaction was initiated by adding 50 pL of cu-
menehydroperoxide (1 mg/ml), and the rate disappea-
rance of NADPH with time was determined by moni-
toring absorbance at 340 nm. Results are expressed as
units/mg protein.

Statistical analysis

Data were analyzed using SPSS 15 for probability
value of 0.05 and less was accepted as statistically si-
gnificant. Values were expressed as means = SEM and
analysed statistically using Kruskal Wallis and Mann-
Whitney U test (29).

Results

Effect of CS, HP, and UD on serum enzymes
change in the activities of serum enzymes ALT, AST,
LDH, BUN, creatinine and triglyceride in the serum of
CCl,~induced rats, as evidence from Figure 1-3. The
serum marker enzymes were found to be significantly
increased in CCl,~induced liver and kidney damage
when compared with the normal sham group (p < 0.05).
Whereas treatment with CS, HP, and UD extract showed
decreased activity of blood serum enzymes.

Malondialdehyde levels
Free radical formation resulting in lipid peroxida-
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Figure 1. Changes in serum enzyme levels following ten weeks
treatment in male rats; Values are expressed as means (+ S.E.M)
from six rats. * Statistically significant at p<0.05 as compared to
sham group. ° Statistically significant at p<0.05 as compared to
CCl,~treated group (n = 6).
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rats. *Statistically significant at p<0.05 as compared to sham group.
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Figure 3. Changes in serum creatinine levels following ten weeks
in male rats: Values are expressed as means (+ S.E.M) of six rats.
aStatistically significant at p<0.05 as compared to sham group. sta-
tistically significant at p<0.05 as compared to CCl~treated group
(n=6).

J

tion, measured as MDA content in rat liver and kidney
homogenates is shown in Table 1. MDA level in the
liver and kidney homogenates were increased in CCI,
— rat groups in comparison, as shown in Table 1. MDA
level 26.31+4.78 in kidney increased to 41.52+3.37 and
26.68 £7.57 in liver increased to 43.17+7.87 nmol/g wet
weight. Treatment with CS, HP and UD inhibited MDA
levels to 20.51+£0.95, 27.98+1.58, and 32.39+3.1 in
kidney homogenates; and 16.65+1.75, 17.22+0.71 and
18.92471 nmol/g wet weight protein in liver homoge-
nates, respectively.

Effect of CS, HP, and UD on CCl -induced changes
in the activities of antioxidant enzymes of liver and
kidney

While the activities of antioxidants, (GSH, CAT,
GST, SOD and GSH-Px) significantly (p<0.05) de-
creased in CCI, control group compared to control sham
group. Treatment with CS, HP, and UD extract show
statistically significant, increases in liver and kidney
tissue, data are presented in (Table 1). The liver and
kidney antioxidant enzyme activities were significantly
decreased (p<0.05), meanwhile the sham control group
of rats maintained optimal value activity of the anti oxi-
dants studied.

Figure 4. Photomicrograph from rat stomach of different groups
stained with H&E magnification x 200. A: Control sham group
with normal architecture. B: CCl, treated control group showed
loss in mucosa layer, degeneration in epithelial cells and nume-
rous lymphocytes. C, D and E: after treatment with herb extracts
showed reduced inflammatory cells and improved normal architec-
| ture (H&E x 200).

Histopathological findings

Oral administration of 0.4ml/kg CCl, attenuated with
pure olive oil to rats caused prominent histopathological
damage in the stomach, liver and kidney compared with
sham control group rats. Histological sections obtained
from target organs were shown in (Fig 4-6). Section
from control sham group showed normal architecture,
while CCl, treated group showed marked deleterious
histological changes.

The stomach histopathology section obtained from

Table 1. Changes in hepato-nephrotoxicity of CCl, treated rats, and treatment with herbal extract of CS, HP and UD.

Grouos Oroan (mx]I/’Awet GSH CAT GST SOD GSH-Px
P 8 weigi 5 (nmol/ml) (IU/ml) (EU/ml) (EU/ml)  (nmol/min/ml)
Kidney  2631=4.78  550.51422.67  45.69%4.97  1.75¢038  0.19£0.01 217.71+12.99
Sham control Liver  26.68+7.57  1070.18+58.01  4027+4.49  4.65+038  0.16£0.01  322.49+16.11
Kidney 41.5243.37°  371.93429.03*  30.12+5.78*  1.12+0.10*  0.14+0.02*  183.60+16.76*
CCl, control Liver  43.1747.87*  710.60£79.59°  24.8044.62*  2.58+0.34* 2.58+0.34® 275.0425.0°
Kidney 20.51£0.45%  538.54+71.48"  48.74+329" 1.36+0.10" 0.16+0.01® 211.57+9.05"
+ C. si] 2 .
CCL* Csinensis |40 16656175  74720487.51° 31.9142.87 3.04£072%  0.15£0.01 292253943
Kidney 27.98+1.58"  522.50467.97" 50.78+£3.83"  1.46£0.09" 0.15£0.01* 223.94£18.01"
+H. .
CCl*H.perforatum | o 17204071%  766.854102.97* 27.66+6.04* 3724091 0.17£0.01® 302.08:29.18
Kidney 32.3943.19%  536.14464.50"  41.6045.94" 1.67+0.11"  0.16£0.02* 227.71420.66"
CCl, + U. dioica Liver  18.92+0.71% 883.45+117.20° 30.98+7.16* 3.8140.49* 0.14£0.01* 308.80+19.01"

a: Compared with control sham group p< 0.05, b: Compared with CCI4- induced control group p<0.05.
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Figure 5. Photomicrographs of rat kidneys from different groups
stained with H&E. A: Kidney tissue of sham control with normal
glomeruli with an intact Bowman’s capsule and proximal convo-
luted capsule. B: Kidney tissue of animal orally treated with 0.4
ml/kg CCl, showed tubular-brush border loss, interstitial edema,
glomerular hyper cellularity and inflammatory cell infiltration. C,
D and E: Kidney tissue from groups treated with herb extracts
with attenuated necrosis reduced inflammatory cells and improved
tubular and glomerular architecture (H & E x 200).

rats stained by H&E method, show damage to the mu-
cosa, degeneration in epithelial cells and numerous lym-
phocytes (Fig 4 B). The histopathological sections of
rat kidney stained by H&E method shows tubular-brush
border loss, interstitial edema, glomerular hyper cellu-
larity and inflammatory cell infiltration (Fig 5 B). Liver
histopathology sections of the rats stained by Masson
method presents the lobules of liver were separated and
surrounded by fibers (pseudolobules) and there were se-
vere necrosis and fatty degeneration of hepatocytes (Fig
6 B). No damage was distinguished in sections obtained
from groups treated with CS, HP and UD extracts.

Discussion

Although the relationship between liver disease and
kidney function is known, it has not been clearly explai-
ned (30, 31). The probabilities are that the mediators
accumulating in the liver disease may affect the kidney
directly, or that the kidney lesions enlarge as a secon-
dary condition to the altered liver function (32, 33). In
vitro and in vivo studies indicate that CCl, increases
lipid peroxidation, and reduced GSH/GSSG ratio in
kidney cortex as well as renal microsomes and mito-
chondria. Therefore, a number of chemicals, drugs and
environmental toxicants can cause severe damage in
many organs of the body via highly reactive substances
such as free radicals (34). CCl, is one of chemical toxic
elements used with industrial purposes, and in induced
animal models to cause severe cellular damages in va-

1 50 heas £ A Lz

Figure 6. Effect of CS, HP and UD extract on CCl4 induced liver
damage in rats. A: showing normal architecture of hepatic cells; B:
CCl, treated showing inflammatory infiltration, fatty changes and
necrosis; C: Liver of CCl,- induced and treated with CS showing
normal architecture with less fatty changes; D: Liver of CCl, —
induced and treated with HP showing a sample of reduced inflam-
matory infiltration and little necrosis; E: Liver of CCl, — induced
treated with UD showing a sample of reduced inflammatory and
moderate necrosis (A, H & E x 200) (B, C, D, E, Masson trichrome
x 200).

rious organs such as stomach, kidney and liver through
metabolic activation of highly reactive substances such
as different enzymes and free radicals (35). CCl, is me-
tabolized by cytochrome P450 2E1 to carbon trichlo-
ride (CClL,), which contains a highly reactive derivative
(CL,COO), which are assumed to initiate free radical-
mediated lipid peroxidation.

The accumulation of lipid peroxidation products
causes hepatic and renal damage (36), these radicals
resulting in severe cellular damage play a significant
role in pathogenesis of diseases by initiating a chain
of lipid peroxidation reactions caused by insulation of
hydrogen from fatty acids. This evidence suggests that
various enzymatic and non-enzymatic systems have
been developed by mammalian cells to strive with reac-
tive oxygen species (ROS) and other free radicals (37).
However, when oxidative stress exceeds the defense
capacities against ROS, it becomes insufficient (38).

Treatment with CCl, decreased the hepatic xenobio-
tic-metabolizing enzyme activity in rats however, as
shown in Table 1 treatment with CCl, caused significant
elevation in serum AST, ALT and LDH levels, these
changes are attributed to the cytotoxic effects on both
liver and kidney. It is clearly known that transaminases
such as ALT and AST are intracellular enzymes found
in blood only in small amounts. The liver damage by
CCl, could be estimated by high concentrations of these
enzymes as the damage may result in the exudation of
these enzymes into the plasma. Eventually CCl, may
guide to liberate these enzymes into serum, therefore
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high levels of ALT and AST indicate liver damage (39).
On the other hand, the injury in kidney is demonstrated
by improved major renal function of the proximal tu-
bule which is the active resorption of sodium ions from
the tubular lumen (40). Changes in kidney structure and
function are often encountered in severe liver disease
(41). The possibilityof these changes by precipitating
CCl, in liver may affect the kidney directly (36) or that
the renal lesions developed as a secondary event to the
modified liver function (41). Triglyceride and LDH Ile-
vels are elevated in tissue necrosis especially in liver
and nephritic syndrome (42, 43). Urea, an end product
of protein metabolism, is extracted by the kidney. Blood
urea nitrogen is directly related to protein intake and
nitrogen metabolism and inversely related to the rate of
excretion of urea. Glomerular filtrate is the same as in
plasma, but its tubular reabsorption is inversely related
to the rate of urine formation, so nitrite production has
been reported to increase in renal disease (44). There-
fore, BUN and creatinine are directly related to protein
intake and nitrogen metabolism and inversely related to
the renal disease, the concentration of these parameters
are significantly higher in CCl,-treated rats. In this study,
the herb extracts of CS, HP and UD showed significant
improvement in creatinine and BUN levels (p<0.05)
and decreased the elevated levels of serum creatinine
and BUN and protect the liver and kidney against CCl,-
induced toxicity in isolated rat liver and kidney tissue. It
became clear that various enzymatic and non-enzymatic
array have been developed by mammalian tissue cells
to deal with ROS and other free radicals (37) and the
defense system effected by reduction of the antioxidant
levels of GSH, CAT, SOD and GSH-Px (45). On other
hand it has been noticed that detoxification decreased
by production of GST (46). Recent work has suggested
that cytosolic protein GST may be highly specific for
the cells of proximal tubules to assess renal injury (47).
It is found in high concentration, released into the urine
in case of tubular injury (48). CCIl, induced-nephro-
toxicity promote oxidative stress which can elevate the
formation of a variety of vasoactive mediators that can
affect the renal function directly by initiating renal va-
soconstriction or decreasing the efficacy of glomerular
capillary ultrafiltration which causes reduced glomeru-
lar filtration rate (4). The alleviation of lipid peroxida-
tion in CCl,-induced rats are protected by CS, HP and
UD. The results of our study show that treatment with
CS, HP and UD extracts in rats reduces the subsequent
CCl,-induced injury in liver, kidney and stomach, as
demonstrated by normalizing the histopathology and
improvement in antioxidant enzyme status of the liver
and renal functions, by increasing levels of GSH, CAT,
GST SOD and GSH-Px and reduction of MDA level.
The mechanism of pathophysiology following CCl,-
induced liver and kidney injury are most likely mul-
tifactorial and subsidiary involving hypoxia, inflam-
mation or free radical production (4). Recent studies
indicate that the prime ingredient of CS, polyphenol,
comprise antioxidant capacity by inhibiting oxidative
stress in both liver and kidney (49, 50). HP extract,
used as antidepressant medication, also demonstrates
antioxidant activity (51). Previous work suggested that
treatment with HP repair the balance between the rate
of lipid peroxidation and the activation of GSH-Px as

countervailing antioxidant protective mechanism (52).
In this study, it has been observed that treatment with
HP perform significant decrease in serum enzymes and
increase antioxidant enzymes capacity. Previous stu-
dies suggest that an extension of the biologic investiga-
tion for prostate cancer and substantiate the usefulness
of correlations of binding of selected biologic probes
to features derived from the assessment of integrated
optical density and syntactic structure analysis (53). In
our study we suggested that treatment with UD extract
reduced the serum enzymes and MDA level and eleva-
ted the activity of antioxidant enzymes, due to its major
content of lectin which is a mitogenic activator in ac-
ceptance of previous work Le Moal et al (54).

In conclusion, CS, HP and UD diminish dysfunction
caused by CCl, administration in rat liver and kidney tis-
sues. We assume CS, HP and UD effectuation operates
by increasing antioxidant enzyme levels and antioxidant
capacity. CS, HP and UD administration decreased the
severity of histopathological changes. Moreover, refor-
mation is monitored in CS, HP and UD administered
groups by biochemical measurements especially in liver
and kidney functions and antioxidant enzyme status. In
addition, we think that further investigation should be
conducted for evaluation of these substances for poten-
tial preventive treatment of liver and kidney dysfunc-
tion.
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