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Abstract

This study was carried out to investigate the ameliorative effect of
corn silk on hepatic damage in rats. Thirty-five albino rats of
Sprague-Dawley strain were randomly distributed after the
adaptation period into two main groups (7 of each), the first main
group was kept on the basal diet as negative control (-ve), The rest of
the animals (n = 28) were subcutaneously injected with a single dose
of CCly for the induction of necrosis. After injection of CCLy, rats
were divided into 4 subgroups. The first subgroup of rats was as a
positive control group (+ve). The other subgroups were fed on the
experimental diets containing different levels of corn silk 5%, 7.5%
and 10%, respectively. At the end of the experimental period (6
weeks) liver and kidney functions were determined. Also,
antioxidants enzymes in addition MDA were determined.
Histopathological examination for liver and kidneys were done. The
results indicated that liver enzymes including ALT, AST, ALP in
addition albumin, total and direct bilirubin were decreased in groups
3,4 and 5, respectively compared with the positive control group.
Urea nitrogen and creatinine were significantly improved in all tested
groups compared with the positive control one. Moreover,
antioxidant enzymes (SOD and CAT) were significantly improved in
all examined groups compared with the positive control group.
However, serum MDA decreased significantly in tested groups
which were treated with 5%, 7.5%, and 10% corn silk when
compared with the positive control group. It could be concluded that
corn silk had a potential effect against hepatic damage therefore this
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study recommends increasing dietary intake of corn silk could be

beneficial for patients with hepatic damage.

Key words: Corn silk, liver enzymed, Hepatic Damage, Antioxidant
Enzymes.
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Introduction

Corn silk (CS) is a yellow- to a light-brown-colored
ingredient known for its effectiveness in the treatment of urinary
infection and related diseases . In many countries it has been widely
used as a treatment for diseases such as urinary stones, nephritis, liver
diseases and diabetes and as a diuretic (So et al., 2017). Corn silk has
maysin and has conducted physiological activity screening and
efficacy assays on maysin . Maysin (C-glycosyl flavone) is
synthesized along a branch of the flavonoid pathway in corn silk and
is a host-plant resistance factor against corn earworm (Kim et al.,
2014).

Corn silk (Maydis stigma) is a waste material from corn
cultivation, available in abundance and have antioxidant, anti-tumor,
anti-fatigue, and anti-fungal activities (Ebrahimzadeh et al., 2009
and Hu et al., 2010).In folk medicine, corn silk is used for the
treatment of cystitis, edema, diabetes mellitus, and prostatitis . CS
contains a great amount of phenolic compounds, such as flavonoids
(maysin, apigmaysin, luteolin) , anthocyanins (cyanidin, peonidin)
(Kim et al., 2014) , chlorogenic acid, and other biologically active
substances, such saponins and allantoin (Ku et al., 2009). The
antioxidant capacities of the CS extract have been implicated in
human breast cancer cells (Tian et al 2013). In addition, oral
ingestion of CS-extracted flavonoids showed antioxidant effects
against oxidative stress under exhaustive exercise (Hu and Deng,
2011).

Nutrients present in the corn silk contains a higher amount of
fibre (6g) and less in fat (0.36g) Sodium (mg) 720.27, Potassium
(mg) 1079.08 (Bhuvaneshwari et al., 2017). Microwave dried corn
silk contains high amount of total antioxidant activity .Some
flavonoids or isoflavones were extracted from CS exhibited kinds of
biological activities such as estrogenic, anti-oxidant activities, anti-
osteoporosis, anti-diabetes and anti-carcinogenic effects (Wan et al.,
2014).

The liver is one of the important organs of the body which
plays a major role in the metabolism of proteins, carbohydrates and
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lipids. It also has a lot of functions including detoxification,
production of several coagulation factors, storage of glycogen, and
growth factors hormones (Abd EI-Ghany and Nanees, 2010). The
liver regulates most chemical levels in the blood and excretes a
product called bile. Bile helps to break down fats, preparing them for
further digestion and absorption. All of the blood leaving the stomach
and intestines passes through the liver. The liver processes this blood
and breaks down, balances, and creates nutrients for the body to use
(Way and Doherty, 2003).

Hepatic damage induced in rats by carbon tetrachloride was
obvious macroscopically as well as microscopically in stained
sections. Levels of AST, ALT, and ALP were also significantly
raised. Adenosine and inosine effectively countered the damage
when these were given before and during the period during which
CCl4 produces the typical damage (Singh et al., 1992).Therefore, this
study was conducted to ameliorative effects of CS on cronic liver
disease in rats.

Materials and methods
Materials:

Carbon tetrachloride (CCls), cellulose, vitamin mixture,
minerals, and the kits which were used for biochemical analysis were
purchased from EI-Gomhoria Company for Trading Drugs,
Chemicals and Medical Requirements. CS was purchased from the
local market.

Thirty-five albino rats of Sprague-Dawley strain weighing
approximately 150 £ 5 g were purchased from Helwan Farm for
Experimental Animals, Cairo, Egypt.

Methods:
Preparation of CS powder:

Fresh CS was washed by using tap water and was dried using
solar energy at the National Research Centre, Giza, Egypt in the sun
for two days then grounded to get a fine powder. The sun rays enable
the dried product to retain its nutrients as described by (Andritsos et
al., 2003).
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Experimental animal design
Preparation of basal diet:
The basal diet was prepared according to Reeves et al. (1993).
It consists of 20 % protein, 10 % sucrose, 4.7% corn oil, 2% choline
chloride, 3.5 % salt mixture, 1% vitamin mixture, and 5% fibers. The
remainder was corn starch up to 100 %.

Animals were divided into two main groups n=7, once. The
first main group (n=7) was fed on the basal diet during the
experimental period and used as a negative control group (-ve). The
rest of the animals (n=28) were subcutaneously injected with a
single dose of CCls (2ml/ kg body weight/ day) for the induction of
necrosis for a period of two weeks. This dosage was proved to be
effective from the earlier report as stated by Seethalakshmi et al.,
1982.

After injection of rats with CCL4, animals were divided into 4
subgroups as follows:

Subgroup (1) Rats with hepatic damage were fed on the basel diet
as positive control group.

Subgroup (2) Rats with hepatic damage were fed on the basel diet
supplemented with 5% CS powder.

Subgroup (3) Rats with hepatic damage were fed on the basel diet
supplemented with 7.5 % CS powder.

Subgroup (4) Rats with hepatic damage were fed on the basel diet
supplemented with 10 % CS powder.

At the end of the experiment (6weeks) all rats fasted
overnight, lightly anesthetized under ether. Blood was withdrawn
into clean dry centrifuge plastic tubes. Blood samples were
centrifuged, and serum was obtained then stored at -20° C in a
clean well stopped vial until analysis.

Chemical analysis:

Phenolic compounds and antioxidant activity were
measured according to the method of Brand et al., 1995. The liver
enzyme  alanine  aminotransferase ~ (ALT),  Aspartate
aminotransferase (AST), serum alkaline phosphatase, were
determined according to Sherwin (1984), Young (1990), and Roy
(1970), respectively. Serum albumin, total bilirubin and direct
bilirubin was determined according to Young, (2001). Serum urea
nitrogen, and creatinine concentration were determined by the
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method of Fossati et al., (1980), and Henry (1974), respectively.
Serum MDA was determined according to Draper and Hadly
(1990). Serum CAT activity, and serum SOD were measured
according to  Aebi (1984), and Nishikimi et al., (1972),
respectively.

Statistical analysis:

The statistical analysis was carried out by using SPSS, PC
statistical software (Verion 18.0 SPSS Inc., Chieago, USA) using the
Dunk 'test multiple range post-hoc test. Data were analyzed by one-
way analysis variance (ANOVA). The values were considered
significantly different at P <0.05 (Snedecor and Cochran, 1980).

Results and Discussion

Determination of total phenolic content in corn silk.

The total phenolic content of corn silk determined by
agilent1260 infinity HPLC Series (Agilent, USA), equipped with
Quaternary pump,aKinetex®5\Jm EVO C18 100 mm x 4.6 mm ,
(Phnomenex, USA), operated at 300Co The separation is achieved
using a ternary linear elution gradient with (A) HPLC grade water
002% .H3P04 (v/v), (8) methanol and (C) acetonitrile. The injected
volume was 20\JL .Detection:VWD detector set at 284 nrn (Brand ,
etal., 1995).

The total phenolic content of corn silk are presented in Table
(1 ). The results indicate that corn silk contained mild amount of
myricetin acid, benzoic acid , Salicylic acid , Neringein , Kampherol,
respectively. The Ellagic recorded the largest amount of phenolic
content in corn silk with mean value 417.11 mg / kg.

Table (1): Total phenolic content of corn silk

Phenolic Compounds  Corn Silk_(mg / kg)

Syringic acid 1.50
Vanillic acid 2.07
p- Coumaric acid 2.25
Quercetin 2.73
Cinnamic acid 3.62
Rutin 4.14
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Chlorogenic 4.30
Ferulic acid 4.83
Caffeic acid 5.01
Caffeine 5.14
Myricetin acid 16.81
Benzoic acid 23.84
Salicylic acid 34.73
Neringein 61.87
Kampherol 75.54
Ellagic 417.11
Quinol --
Gallic acid --
Pyrogallol --
Catechol -

The Antioxidant activity of corn silk

Five grame from corn silk was prepared in 50 ml methanol.
An aliquot of extract was added to DPPH radical (100 1JI, 0.2 mM)

dissolved in methanol. The mixture was stirred and left to stand for

15 min in dark. Then the absorbance was measured at 517 nm against
a blank. Percentage scavenging effect was calculated as: [(AO - A 1)
I AO] x 100 where: AO is the absorbance of the control (without
sample) and A 1 is the absorbance in the presence of the sample
(Brand, et al., 1995).

The data in table (2) shown the result of radical scavenging
activity for corn silk which recorded high antioxidant activity 84.01%

in 5% concentration.

Table (2): The Antioxidant activity of corn silk

SN % DPPH Radical-Scavenging Activity

0.5% 1.0% 2.5% 5%
Corn 20.30 40.99 60.11 84.01
Silk
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Effect of CS at different levels on liver enzymes on rats
suffering from liver damage

Results in Table (3) showed the effect of CS powder on the
serum activity of alanine aminotransferase (ALT). Results showed
that ALT was increased significantly in rats suffering from hepatic
damage (positive control group) with a mean value of 142.33+ 23.05
U/L compared with the negative control group with a mean value of
35.33 + 2.84 U/L. Results revealed that rats were fed on CS powder
in the diet showed a reduction in the serum activity of ALT at any
levels of intake when compared with the positive control group.
Finally, group 5 is considered the best group in reducing the increase
of ALT concentration.

Results in Table (3) showed the effect of CS powder on serum
activity of aspartate aminotransferase (AST). Data indicated that
AST activity was increased significantly in rats suffering from
hepatic damage (positive control group) with a mean value of
181.66+3.75 U/L compared with the negative control group with a
mean value of 36.00£2.30 U/L. Results revealed that when rats were
fed on CS powder in the diet showed a reduction in the serum activity
of AST at any levels of intake when compared with the positive
control group. The best results were seen in group 5.

Concerning alkaline phosphatase (ALP) concentration in
table (3), data indicated that when rats had hepatic damage (positive
control) showed a significant increase of their serum ALP level
(192.00+3.51 U/L) compared with the normal rats fed on the basal
diet (negative control) with a mean value of 168.66+7.31 U/L .
Furthermore, when rats were fed on CS powder in the diet showed a
significant decrease in the serum activity of ALP at any levels of
intake when compared with the positive control group.

The serum enzyme activities of ALT and AST are widely used
as indicators of tissue injury, and the concentrations of these enzymes
may increase markedly after injury to a specific tissue or organ, such
as hepatic injury. No significant increases in ALT and AST activity
were observed in the corn silk treated rats in this study, indicating
that the CS intake levels were safe (So et al., 2017).

Flavonoid is the most active compound on corn silk which
evidently has high antioxidant level and uppermost DPPH
scavenging activity so, the activity of corn silk infusion on liver
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enzyme alteration may be connected to its active compound in
addition flavonoid can neutralize free radicals, CCl4 in this regard,
since it has an aromatic ring as an electron donor that stabilize the
free radicals ion ( Pham et al., 2008).

This study is in the same line with both Abirami et al., (2015)
and Enas et al., (2020) whose recommended that treatment with CS
led to improvement of liver tissue which can be attributed to the
antioxidant activity of corn silk due to its total phenolic and
flavonoids content. Histopathological findings CS protected the
hepatic tissue against acetaminophen through its antioxidant activity.

Alkaline Phosphatases (ALP) are homodimer enzymes that can
be found in several tissues but are abundant in liver . It is a canicular
enzyme that plays a role in bile production with its elevation level
may indicate the liver problem, cholestasis . Carbon tetrachloride can
elucidate liver damage with the mechanism of action such as fatty
degeneration, fibrosis, hepatocellular death, and carcinogenicity that
alter the biomarker level of the liver, increasing ALP level
(Ebrahimzadeh et al., 2009).

Table (3): Effect of CS at different levels on liver enzymes
on rats suffering from liver damage

arameters ALT AST ALP

Grolips (UIL) (UIL) (UIL)
G 1 (- Ve control) 35.33 +2.84% | 36.00+2.30¢ | 168.66+7.31°
G 2 (+Ve control) 1;5'3533 181.66+3.75% | 192.00+3.512
G 3 (5% corn ) .
silk powder) 61.66+7.26° |71.66+6.00" | 171.00+3.60
G 4 (7.5% corn b .
silk powder) | 80-00%233" | 77 3545 470 | 174.00+8.08
G5(10% corn ] i

Each value represents the mean valuex SD. Mean's values in the same
column sharing the different superscript letters are significant different at P

<0.05.
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Ameliorative effects of CS at different levels on serum
concentrations of total bilirubin, direct bilirubin and
albumin of rats suffering from liver damage

Results in Table (4) showed the effect of CS powder on serum
concentrations of total bilirubin. Results showed that total bilirubin
was increased significantly in rats suffering from hepatic damage
(positive control group) with a mean value of 0.52 + 0.01 mg/dl
compared with the negative control group with a mean value of
0.2620.03 mg/dl. Results clarified when rats were fed on CS powder
in the diet at any levels of intake total bilirubin decreased
significantly when compared with the positive control group.
However, there are no significant changes in groups 3, 4 and 5,
respectively.

Results in Table (4) clarified the effect of CS powder on serum
concentrations of total bilirubin and direct bilirubin. Data indicated
that total bilirubin was increased significantly in rats suffering from
hepatic damage (positive control group) with a mean value of
0.18+0.01 mg/dl compared with the negative control group with a
mean value of 0.10+ 0 mg/dl . Results revealed that when rats were
fed on CS powder in the diet showed a reduction in the serum
concentration of direct bilirubin at any levels of intake when
compared with the positive control group. However, There are no
appreciable difference between groups 3,4 and 5, respectively and
negative control group.

In connection with serum concentration of albumin in table
(4), data indicated that when rats had hepatic damage (positive
control) showed a significant decrease of their serum albumin (3.55
+ 1.19 g/dl) compared with the normal rats fed on the basal diet
(negative control) with a mean value of 5.45+0.27 g/dl . However,
when rats were fed on CS powder in the diet showed a significant
increase in serum albumin at any levels of intake when compared
with the positive control group.

This result demonstrated that there is the enhancment of serum
concentration of total bilirubin, direct bilirubin and albumin,
respectively CS led to improvement of liver tissue when rats fed on
a diet supplemented with CS powder this improvement can be
attributed to the antioxidant activity of corn silk due to its total
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phenolic and flavonoids content (Tanideh et al., 2018). many
constituents and flavonoids that quenching of free radicals and has
antioxidant effects of these compounds have been established. In
addition, CS contains proteins, sugars, vitamins (especially
riboflavin), minerals. Corn silk is very well known for its anti-
inflammatory properties. Traditional medicine followers are of the
view that it can be used in reducing the pain caused by inflammatory
ailments like gout and arthritis.

Table (4): Ameliorative effects of CS at different levels on serum
concentrations of total bilirubin, direct bilirubin and
albumin of rats suffering from liver damage

Total Direct

Grouns C2rAMEtETS | ilirubin | Bilirubin A'(b;‘ A
P (mg/dl) (mg/dl) g
_ a
G 1 (- Ve control) 0.26:40.03¢ 0.10+ 0P 5.45+0.27
G 2 (+Ve control) 3.55+1.19°¢

0.52+0.01% | 0.18+0.01°

G 3 (5% corn silk b 0.11+ 5.32+0.18°
powder) 0.40+0.01 0.005

G 4 (7.5% corn silk b b | 4.99+1.26°
B— 0.40£0.005° | 0.10+0.005
G 5 (10% cornsilk | 0.40 +0.008 4.00+0.19
b

b
powder) 0.12+0.005

Each value represents the mean valuex SD. Mean's values in the same
column sharing the different superscript letters are significant different at P
<0.05.

Ameliorative effects of CS at different levels on serum
concentrations on urea nitrogen and creatinine of rats
suffering from liver damage

Table (5) showed the effect of CS powder on kidney functions
(urea nitrogen and creatinine concentration in serum) .When rats
were injected with CCls the concentration of serum levels of urea
nitrogen was significantly increased with a mean value of 54.00+2.08
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mg/dl compared with the negative control group (37.33+2.66 mg /dl).
While the groups of rats fed on CS powder at any level of intake
showed a significant decrease in serum levels of urea nitrogen in
addition group (5) considered the best value of serum urea nitrogen
concentration.

The data in the same table clarified that the positive control
group with hepatic damage had increased in the concentration of
creatinine level with a mean value of 0.75£0.04 mg /dl compared
with the negative control group (0.66+0.03 mg / dl). Groups of rats
with hepatic damage which were fed on CS powder at any levels of
intake showed a reduction in the concentration of serum levels of
creatinine compared with the positive control group. The best level
was shown in groups 3 and 5 and consider better than the negative
control group.

Serum urea nitrogen and creatinine levels are used in the
assessment of renal problems. Urea nitrogen and creatinine levels
were measured to assess renal toxicity. The increase in creatinine in
the positive control group recorded in this work might be due to
impaired kidney function by the used toxicity. This view was
supported by Ahmed et al., (2006) who showed that an elevation of
urea nitrogen and creatinine level in the blood is an indicator of
impaired kidney function.

These results was the same line with Sukandar et al., 2013
who demonstrated that corn silk extract improvement kidney
functions by increasing the urine output, which can help remove the
toxins and wastes out, hence reducing creatinine level. Also, CS
extract helps remove the excess fluid out, which can help relieve the
swelling. High blood pressure, being the most prominent symptom,
is reduced with the help of corn silk extract .Corn silk containing
chemicals that work as diuretics, and can also helpful in reducing
inflammations and kidney problems (Miriam et al., 2015).
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Table (5): Ameliorative effects of CS at different levels on
serum concentrations on urea nitrogen and creatinine of
rats suffering from liver damage

Parameters | Urea Nitrogen | Creatinine
Groups (mg/dI) (mg/dI)
G 1 (- Ve control) 37 3342 665° 0.66+0.03P
G 2 (+Ve control) 54.00+2.08 2 0.75+0.042
- .
G 3 (5% corn silk powder) 42 33+1 85 0.65+0.02°
G 4 (7.5% corn silk b ab
Sowden) 44.00+2.08 0.70+0.05
G 5 (10% corn silk c b
owden) 34.33+2.84 0.65+0.02

Each value represents the mean valuex SD. Mean's values in the same
column sharing the different superscript letters are significant different
atP <0.05.

Ameliorative effects of CS at different levels on serum
concentrations of antioxidant enzymes (SOD and CAT)
in addition MDA of rats suffering from liver damage

Table (6) showed the effect of corn silk on antioxidant
activity such as SOD, CAT in a addition to Malondialdehyde. Results
showed that there was a significant decrease in serum SOD and CAT
in the positive control group with a man value
22.71£0.91nmol/min/mg protein and 126 = 0.12 U/mg),
respectively when compared with the negative control group
(26.68+1.73 nmol/min/mg protein and 1.45+ 0.07 U/mg) . However,
serum SOD and CAT increased significantly (P< 0.05) in groups 3,
4 and 5 when compared with the positive control group. Moreover,
the best value of SOD as noted in the group (5). However, the best
value of CAT as noted in the group (4). On the other hand, results
showed that there was an increase of MDA significantly in the
positive control group when compared to the negative control group
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with a mean value of 42.01+2.46 umol/dL and 29.25+2.22 umol/dL,
respectively. Serum MDA in groups 3, 4 and 5 groups were
decreased significantly (P < 0.05) when compared with the positive
control group. Moreover, the best value of MDA was noted in the

group (5).

SOD is considered a basel line of defense against the potentially
cytotoxic O2 — free radicals that cause oxidative stress
(Mallikarjuna et al., 2008). Superoxide dismutase gives O2 — to the
more stable hydrogen peroxide (H202), which converted
enzymatically into H20 by catalase and glutathione peroxidase
(Czako™ et al., 2007).

Table (6) showing decreasing in MDA level on rats with
hepatic damage and feeding on a diet supplemented with corn silk
compared with the positive control group which reflects the high
amount of antioxidant compounds like polyphenols, phenolic acids
and flavonoids scavenge free radicals such as peroxide,
hydroperoxide or lipid peroxyl and thus decreased the oxidative
mechanisms that lead to degenerative diseases (Bouzid et al., 2015).

Biomarkers to evaluate the antioxidant capacity include SOD,
CAT and the total antioxidant capacity (TAC) recording to Finsterer,
(2012). This study is in the same line with Hu and Deng, (2011)
who reported that corn silk effectively increases antioxidant enzyme
levels such as SOD and CAT.

Corn silk is a rich natural source of phytosterols, proteins,
polyunsaturated fatty acids , antioxidant vitamins, carotenoids and
tocopherols ,and various elements , due to these components are
attributed to providing many health benefits (Miriam et al., 2015).

Another study defined the antioxidant properties of corn silk
was connected to diminishing level of ALT and augmenting level of
GSH . Flavonoid is one of the active compounds on corn silk which
evidently has great antioxidant level and uppermost DPPH
scavenging activity . Based on those previous studies, the activity of
corn silk infusion on enzyme alteration may be connected to its
active compound and a flavonoid compound. Flavonoid can
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neutralize free radicals, CCly in this regard, since it has an aromatic
ring as an electron donor that stabilize the free radicals ion (Pham et
al., 2008).

In conclusion, in this study we conveyed the hepatic damage
caused by CCls which is signified by liver function tests elevations,
alterations in antioxidant activities, changes of liver tissue
histopathological findings. However, CS powder protected the
hepatic tissue against CCls through its antioxidant activity and
flavonids content.

Table (6): Ameliorative effects of CS at different levels on
serum concentrations of antioxidant enzymes (SOD &
CAT) of rats suffering from liver damage

Parameters SOD CAT MDA
(U/mg (nmol/min/mg (nmol/dL)
Groups protein) protein)
G1(-Ve 26.68+1.73 1.45+0.07° | 29.25+2.22°
control) ab
G 2 (+Ve 22.71+0.91 1.26+0.12° |42.01+2.46°
control) b
G 3 (5% corn | 29.40£0.65 1.87+0.19° 26.12+1.05
silk a ¢
powder)
G4(75% 27.60+0.56 2.52+0.061% | 20.66+2.05°
corn silk ab
powder)
G5 (10% 30.40+0.58% | 2.02+0.05b® | 25.88+2.44°
corn silk
powder)

Each value represents the mean valuex SD. Mean's values in the same
column sharing the different superscript letters are significant different at P
<0.05.
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Histobathological Examinations:

Microscopically, the liver of rats from group 1 revealed the
normal histological structure of the hepatic lobule (Pho. 1 ). On the
other hand, the liver of rats from group 2 showed focal hepatocellular
necrosis associated with mononuclear inflammatory cells infiltration
(Pho. 2). However, the liver of rats from group 3 revealed slight
cytoplasmic vacuolization of hepatocytes (Pho.3) . Moreover, the
liver from group 4 showed slight congestion of hepatic sinusoids
(Pho.4). Examined sections from group 5 showed Kupffer cells
activation (Pho.5).

Microscopical examination of the kidneys of rats from group 1
revealed the normal histological structure of renal tissue (Pho.6 ).
However, Kidneys of rats from group 2 showed vacuolization of
epithelial lining renal tubules (Pho. 7). Meanwhile, sections from
group 3, 4 and 5 revealed no histopathological alterations (Pho. 8, 9
and 10).

Histopathological Examination of Liver
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1 showing the normal
histological ~ structure  of
hepatic lobule (H & E X 400).

Pho. (1): Liver of rat from group | Pho. (2): liver of rats from grou

2 showed focal hepatocellular
necrosis  associated  with
mononuclear inflammatory
cells infiltration(H & E X
400).
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Pho. (3): Liver of rat from group | Pho. (4): Liver of rat from group
3 showing portal infiltration 4 showing slight congestion of
with few inflammatory cells hepatic sinusoids (H & E X
(H & E X 400). 400).
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Pho. (5): Liver of rat from group 5 showing Kupffer cells activation

(H & E X 400).

Histopathological Examination of Kidneys
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Pho. (6): Kidney of rat from
group 1 showing the
normal histological
structure of renal tissue

Pho (7) Kldney of rat from
group 2 showing
vacuolization of epithelial
lining renal tubules (H & E X
400).

Pho. (8): Kiey o rat from

group 3 showing no
histopathological
alterations.

Pho 9): Kdney of rat from
group 4 showing no
histopathological alterations.
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Tt /‘E RS C e
Pho. (10) : Kidney of rat from group 5 showing no
histopathological alterations.
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