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ABSTRACT
In this study an interaction was carried out between one dose of CCl,
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Dr. Essam F. Al-Jumaily (3.2 mg/Kg) and the two doses (150 and 300 mg/kg) of ethanolic and
Biotechnology Dept, purified flavonoid extract C. rotundus and one dose of vitamin C (180
(EEEHE [ ST el mg/kg) were evaluated in mice (in vivo) given injection for 14 days

Biotechnology Institute for

inducting biochemical function of three antioxidant enzymes (Catalase,
Post Graduate Studies.

Safhed Uifhiaraiog Superoxide dismutase and Glutathione) in liver homogenate, liver

Baghdad / Iraq. function enzymes and histopathological changes of liver. The results

showed that the antioxidants glutathione (GSH) and Superoxide

dismutase (SOD) and catalase (CAT) has increased significantly (P<0.05t) after the animals
has been injection mice CCly, and that each of the purified flavonoids and ethanolic extract at
a concentration (150 and 300 mg / kg) has led to decreased Glutathione enzyme (GSH)
activity significantly (P <0.05)in compared to the ct . The ethanolic extract for C. rotundus
concentration of 150 mg / kg and vitamin C concentration of 180 mg / kg has increased
significantly (P <0.05) when compared with the treatment of control group. Either
Superoxide dismutase (SOD) has led purified flavonoids from C. rotundus (150 and 300 mg /
kg) to increase significantly at (P <0.05) level compared to the treatment of tetrachloride
carbon an which the enzyme declines significantly at (P < 0.05) level, when injection them

for 14 days. Either enzyme catalase (CAT) has led purified flavonoids extract and ethanolic
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extract of C. rotundus (150 and 300 mg / kg) to decrease significantly (P <0.05) compared to
treatment tetrachloride carbon. Examination of liver tissue confirmed potential
histopathological treatment with CCl, and purified flavonoid extract shows necrosis of
hepatocyte cells with inflammatory cells infiltration. Furthermore, the liver of animal that
treatment with CCl, and ethanolic extract shows adepletion of glycoprotein granules with

dispersed necrosis of hepatocyte cells.

KEYWORDS: ethanolic, rotundus, histopathological, ethanolic.

INTRODUCTION

Cyperus rotundus rhizome is one of the worst weed plants in the world, although Cyperus
rotundus causes serious problems in more crops in more countries than any other weed.™ In
Asian countries,Cyperus rotundus (Cyperaceae) is a traditional herbal medicine used the
treatment of stomach and bowel disorders, and inflammatory diseases, analgesic, stomach
disorders and to relieve diarrhea.”) However, the antioxidant activity of phenolic compounds
depends largely on the chemical structure of these substance.”! Among the phenolic
compounds with known antioxidant activity, flavonoids, tannins chalcones and coumarins as
well as phenolic acid are highlighted. Compounds such as carotene, ascorbic acid have
demon-strated to have antioxidant and synergistic activity in despite of their non-phenolic
structure.””! Heath benefits of vitamin C are antioxidant , anti-athrogenic , anti-carcinogenic,
immunomodulation. The positive effect of vitamin C resides in reducing the incidence of
stomach cancer, and in preventing lung and colorectal cancer. Vitamin C works
synergistically with vitamin E to quench free radicals and also regenerates the reduced from
of vitamin E .However, the intake of high doses of vitamin C (2000 mg or more /day) has
been the subject of debate for its eventual provident carcinogens property.[5’6]

The present study focused on evaluating the antioxidant activity of flavonoid purified and
ethanolic extract on mice compared to that caused by carbon tetrachloride as a hepatotoxic

model.

MATERIALS AND METHODS

Collection samples of plant

Firstly obtained on the tubers of C. rotundus Rhizomes from local Baghdad market and farms
Basrah has been diagnosed by the College of Science / Baghdad University. Cleaned it after
that Broke and grinded it by using Electric grinder. The extract has been prepared according
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to the method used by Ozaki et al,["? with some modification by Al-Jumaily and Al-Isawi,®!
.In this method used powder tubers of the rhizomes of C. rotundus which extracted using
petroleum ether solvent in the flask of extraction and the extraction conducted by using
Soxhlet extractor at the temperature 50 C for 6 hours. After that took the second material
after removing the oily material from it and stock in the second solvent 70% ethanol and left
it at room temperature for 48 hours, the solution have been filtered and evaporated to dryness

under vacuum at 40°C., the dried extract (which called ethanol extracted) and stored at 4 °C.

The flavonoid purified extract was prepared by using Sephadex LH-20 gel according to Al-
Jumaily et al.”! the flavonoid compound was separated from ethanol extracted had been
preceded using glass column (1.75 x 49) cm . Five ml of ethanol extracted of the rhizoms of
Cyperus rotunds was subjected to column and eluted with ethanol solution, and the flow rate
regulated to be 60 ml/min. The elusions had been collected and tested by ferric chloride
solution 1%. Fractions containing flavonoid compound were pooled and concentrated to the

required volume. (which called flavonoids extracted)

Forty —five mice (25-30 gm) of about six weeks old were obtained from the national center
for drug control and research and Infertility Treatment / Al-Nahrain University and bred in
the animal house of Biotechnology Researches Center / Al-Nahrain University were used in
this study. They were randomly selected and kept in nine groups of 5 mice per group. Each
group was kept in a separate cage. All animals were fed with commercially formulated mice
feed and tap water ad libitum that supplied by the center. Their cages were cleaned daily;
food and water have been changed daily. The animals were allowed to acclimatize for 2

weeks.

Treatment schedule of animals
Forty-five mice have been used to study the possible antioxidant effect of different injection
of flavonoid purified extract and ethanolic extract compared to CCl4-induced liver and blood

damage allocated, % as follows:

Group One
five mice treated with daily oral injection diet and drank tap water for 14 days. The animals

were killed by anesthetic ether on the day 15. The group served as control.
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Group Two
five mice treated this group carbon tetrachloride (3.2 mg / kg) the first day and the eighth.
The animals were killed by anesthetic ether on the day 15 The group served as positive

control.

Group Three

five mice had been treated with oral daily injection of flavonoid purified extract
150mg/kg/day for 14 day and treated with CCI4 first and eight day ; the animals were killed
by anesthetic ether on the day 15.

Group Four

five mice had been treated with oral daily injection of flavonoid purified extract
300mg/kg/day for 14 day and treated with CCI4 first and eight day ; the animals were killed
by anesthetic ether on the day 15.

Group Five

five mice had been treated with oral daily injection of ethanolic extract 150mg/kg/day for 14
day and treated with CCl4 first and eight day ; the animals were Killed by anesthetic ether on
the day 15

Group Six
five mice had been treated with oral daily injection of ethanolic extract 300mg/kg/day for 14
day and treated with CCI4 first and eight day ; the animals were killed by anesthetic ether on
the day 15.

Group Seven

five mice had been treated with oral daily injection of with vitamin C 180mg/Kg/day for 14
day and treated with CCI4 first and eight day; the animals were killed by anesthetic ether on
the day 15.

Group Eight
five mice had been treated with oral daily injection of flavonoid purified extract

300mg/kg/day for 14 day; the animals were killed by anesthetic ether on the day 15.

Group Nine
five mice had been treated with oral daily injection of ethanolic extract 300mg/kg/day for 14
day; the animals were killed by anesthetic ether on the day 15.
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Samples collection from the tissue homogenate

After sacrifice the animals by anesthetic ether, Prior to dissection either perfused or rinse
tissue with a PBS (phosphate buffer saline) solution, pH 7.4, to remove any red blood cells
and clots homogenize the tissue in 5 ml of cold buffer (50 mM MES or phosphate , pH 6-7,
containing ImM EDTA) per gram tissue centrifuge at 10,000* g for 15minutes at 4C° remove
the supernatant and store on ice the supernatant will have to be deporteinated before assaying
if not assaying in the same day the sample will still have to be deporteinated and then stored
at -20C° the sample will be stable for at least six months.

Estimation of glutathione (GSH)

Glutathione (GSH) was determined according to the modified by Jollow et al.™! Which
depend on using {5,5dithio-bis(2-nitrobenzoic acid)}which reduced by sulfhydyl (SH-
group)to yellow compound .The absorbance of the reduced chromogen was detected at

absorance=412nm and is directly proportional to the GSH concentration in serum.

Determination of Catalase

Catalase (hydrogen peroxide) is an important cellular antioxidant enzyme that defends
against oxidative stress.'? It is found in the peroxisomes of most aerobic cells.lt serves to
protect the cell from toxic effect of highy nconcentrations of hydrogen peroxide (H,O ) by
catalyzing its decom- position into molecular oxygen and water, without the production of

free radicals.

Determination of superoxide dismutase (SOD)

Superoxide dismutase (EC 1.15.1.1) was determined using the method Of Crapo et al.l*”
using ready-made Kkit. Results were analyzed statistically using completely randomized
design (CRD) within the Statistical Analysis System.™ The least significant difference-

(LSD) test as used to comparatives significant between means in this study.™

RESULTS AND DISCUSSION

Carbon tetrachloride —treated mice (group two) showed a significant  (p<0.05) increase in
the liver tissue activity level of glutathione (GSH) to (16.32 pmol/min/L) as compared to
control mice (14.09 umol/min/L).(Figure 1) and Table (1). Mice treated with 150mg/kg and
300mg/kg of purified flavonoid (with CCl,) showed a significant (p<0.05) decrease in the
liver tissue activity level of GSH to (13.25 pmol/min/L,12.7 pmol/min/L) (group three-group

four) as compared to control group, but significantly (p<0.05) less than CCl,-treated group.
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Figure 1: The effect of different dose of purified flavonoid and ethanolic
extract C. rorurndus rhizomes on the activity of serum Glutathione (GSH).

Group One — Control.

Group Two — Mice were treated with CCL,.

Group Three — Mice were treated with purified flavonoid extract 150mg/kg + CCL,,
Group Four — Mice were treated with purified flavonoid extract 300mg/kg + CCL,,
Group Five — Mice were treated with ethanolic extract 150mg/kg +CCL,,

Group Six — Mice were treated with ethanolic extract 300mg/kg + CCL, |

Group Seven — Mice were treated with vitamin C + CCL4

Group Eight — Mice were treated with purified flavonoid extract 300mg/kg.

Group Nine — Mice were treated with ethanolic extract 300mg/kg

Mice treated with 150mg/kg of ethanolic extract (with CCl,) showed a significant increase in
the liver tissue activity level of glutathione (GSH) to (17.75 umol/min/L) (group five) at
(P<0.05) level as compared to control mice (14.09 pmol/min/L) (group one), but significantly
more than CCl,-treated group at (P<0.05) level.

Mice were treated with 300 mg/kg of ethanolic extract (with CCl;) showed a significant
(p<0.05) increase in the liver tissue activity level of glutathione (GSH) to (15.88 pmol/min/L)
(group six) as compared to control mice (14.09 pumol/min/L), but significantly (p<0.05) less
than CCl,-treated group. Mice treated with 180mg/kg of vitamin C (with CCl,) showed a
significant (p<0.05)) increase in the liver tissue activity level of glutathione (GSH) to (17.07
pmol/min/L)(group seven) as compared to control mice (14.09 pumol/min/L), but significantly

(p<0.05) more than CCl,-treated group.

Mice were treated with 300mg/kg of purified flavonoid showed a significant (p<0.05)
decrease in the liver tissue activity level of GSH to (11.86 umol/min/L) (group eight) as
compared to control group, but significantly (p<0.05) less than CCl,-treated group.
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Mice were treated with 300 mg/kg of ethanolic extract (group nine) showed a significant
(p<0.05) ) decrease in the liver tissue activity level of glutathione (GSH) to (13.45
pmol/min/L) as compared to control group (14.09 pumol/min/L) but significantly (p<0.05)
less than CCl,-treated group.

The results show that the best treatment is the purified flavonoid (with CCl;) 150mg/kg,
300gm/kg group three and group four. Purified flavonoid were able to modulate these effects,

and showed their ability in reducing the level of liver function enzymes.

Table 1: Effect of purified flavonoids and ethanolic extract C. rotundus rhizomes on

serum GSH,SOD,and Catalase in control ,CCL, treated mice at different concentration.

(mean * SE)
Mean + SE

Group Glutathione conc. SOD- Inhibition Catalase —Activity

(micromoles/L) (%) (1U/ml)
One 14.09 £ 1.25 42.95 +0.22 10.70 £ 0.59
Two 16.32 +1.11 48.48 £ 3.04 13.46 + 1.26
Three 13.25 +0.98 34.84 + 3.89 14.35 + 0.83
Four 12.70 + 0.33 27.87 +1.84 11.51 +1.56
Five 17.75 + 2.26 83.74 + 3.80 11.86 + 0.45
Six 15.88 + 0.67 82.84 +2.47 11.98 £ 0.25
Seven 17.07 £ 2.01 13.94+1.21 11.95+0.25
Eight 11.86 + 0.53 27.27 £5.19 16.40 +1.72
Nine 13.45 + 0.84 38.41 + 2.45 11.38 +1.34
LSD value 3.684 * 10.310 * 3.085 *
* (P<0.05).

The effect of flavonoids and ethanolic extract on serum catalase (CAT)

Figure (2) and table (1) showed that the CCl, treated mice increase a significant (p<0.05) in
the liver activity level of catalase to (13. 46 1U/ml) as compared to control mice (10.7 1U/ml).
Mice treated with 150mg/kg of purified flavonoid (with CCl,) showed a significant (p<0.05)
increase in the liver tissue activity level of catalase to (14.35 IU/ml) (group three) as
compared to control group, but significantly (p<0.05) more than CCl,-treated group. But
when the mice treated with 300mg/kg of purified flavonoid and(150,300mg/kg) of ethanolic
extract,180mg/kg vitamin C (with CCl,) ) showed a significant (p<0.05) increase in the liver
tissue activity level of catalase t0(11.51,11.86,11.98,11.951U/ml) ( four, five, six and seven
groups, respectively) as compared to control group, but significantly (p<0.05) less than CCl,-
treated group. Therefore, this treatment is considered the best in terms of addressing the

damage caused due to CCl,,
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Mice were treated with 300mg/kg of purified flavonoid showed a significant
(p<0.05)increase in the liver tissue activity level of catalase to (16.4 1U/ml) (group eight ) as

compared to control group, but significantly more than CCl,-treated group at (P<0.05) level.

Mice were treated with 300 mg/kg of ethanolic extract showed a significant (p<0.05) )
increase in the liver tissue activity level of catalase to (11.38 IU/ML)(group nine) as
compared to control mice (10.7 1U/), but significantly (p<0.05) less than CCl,-treated group.
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Figure 2 : The eftfect of different dose of puritied flavonoid and
ethanolic extract C. rorundus rhizomes on the activity of serum
catalase.

Group One — Control.

Group Two — Mice were treated with CCL,.

Group Three — Mice were treated with purified flavonoid extract 150mg/kg + CCL,,

Group Four — Mice were treated with purified flavonoid extract 300mg/kg + CCL,,

Group Five — Mice were treated with ethanolic extract 150mg/kg +CCL.,

Group Six — Mice were treated with ethanolic extract 300mg/kg + CCL,4 .

Group Seven — Mice were treated with vitamin C + CCL, .

Group Eight — Mice were treated with purified flavonoid extract 300mg/kg.

Group Nine — Mice were treated with ethanolic extract 300mg/kg.

The effect of flavonoids and ethanolic extract on superoxidase dismutase (SOD)

CCly- treated mice (group two) showed a significant (p<0.05) increase in the liver tissue
activity level of SOD to (48.48 unit/ml) as compared to control mice (42.95unit/ml) (figure 3
and table 1).
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Figure-(3) shows a significant (p<0.05) decrease in the liver tissue activity level of SOD in
mice treated with (150 and 300mg/kg) of purified flavonoid (with CCl,) (three and four
group) (34.84 and 27.87 unit/ml) as compared to control mice (42.95 unit/ml), but
significantly (p<0.05) less than CCl,-treated group.

Mice treated with (150 and 300mg/kg) of ethanolic extract (with CCl;) showed a significant
(p<0.05) ) increase in the liver tissue activity level of SOD to (83.74 and 82.84 unit/ml)( five
and six group) as compared to control mice (42.95 unit/ml) (group one) , but significantly

(p<0.05) more than CCl,-treated group.

Mice treated with 180mg/kg of vitamin C (with CCl,) showed a significant (p<0.05) decrease
in the liver tissue activity level of SOD to (13.94 unit/ml) (group seven) as compared to

control mice (42.95 unit/ml) (group one), but significantly (p<0.05)less than CCl,-treated
group.

Also there was a significant (p<0.05) decrease in the liver tissue activity level of SOD in
mice treated with 300mg/kg purified flavonoid (group eight) to(27.27unit/ml) ) as compared
to control mice (42.95 unit/ml) (group one) , but significantly (p<0.05)less than CCl,-treated

group.

Mice treated with 300 mg/kg of ethanolic extract showed a significant (p<0.05) decrease in
the liver tissue activity level of SOD to (38.41 unit/ml)(group nine) as compared to control

mice (42.95 unit/ml) (group one), but significantly less than CCl4-treated group at (P<0.050)
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Figure 3 : The effect of different dose of purifed flavonoid and ethanolic extract
C.rotundus rhizomes on the activity of serum SOD.

Group One — Control.
Group Two — Mice were treated with CCL.
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Group Three — Mice were treated with purified flavonoid extract 150mg/kg + CCL,,
Group Four — Mice were treated with purified flavonoid extract 300mg/kg + CCL,,
Group Five — Mice were treated with ethanolic extract 150mg/kg +CCL,,

Group Six — Mice were treated with ethanolic extract 300mg/kg + CCL,4 .

Group Seven — Mice were treated with vitamin C + CCL4

Group Eight — Mice were treated with purified flavonoid extract 300mg/kg.

Group Nine — Mice were treated with ethanolic extract 300mg/kg.

In the present study showed a significant decrease in hepatic tissue SOD activities in mice
with CCl,-treated compared with control group (Figure 4). Szymonik-Lesiuk et al.*®!
reported that in the kidney of rats exposed to CCl, , CCls would reduce SOD and CAT
activities and that oxidative stress in the liver was induce by CCl, in oxidant cause a decrease
in SOD and GPx activities or that reactive intermediary product occurred during the bio-

activation of CCl, could inactive SOD and GPx enzymes.

The results showed that the enzyme antioxidant (SOD) has increased significantly (P<0.05)
in that ethanolic extract 150mg/kg, 300mg/kg with CCl, (five and six group) compared to the
control group and after feeding for 14 days. Antioxidant enzyme activity such as SOD, CAT

and GPx may sometime decrease.l*”) or increase.[*®!

In the current study the significant decrease in the antioxidant enzyme activities (CAT,SOD
and GSH) in liver tissue suggested that CCl, induced oxidative stress this results agreement
with Atessanin et al'*® who reported that administration of propolis has been shown to

produce oxidative stress by generating reaction oxygen species and reducing the antioxidant.

Histological examination of the liver sections
Section of mice control group showed normal appearance of liver tissue which consist of

threab of hepatocyte cell with control vein and partial tract (Figure 4).

Figure (5) shows section of mice treated with CCl, (first and eight day) the congestion,
dispersed hepatocyte cells necrosis with mild inflammatory cells infiltration near portal area
and slight necrosis with sinusoidal dilatation of sinusoids (Figure 5). Hepatocellular necrosis
leads to very high level of ASTand ALT.

In blood released from liver to blood. However, alanine transaminase is a better index of

injury, as its activity represents 90% of total enzymes present in the body. The decrease in
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serum transaminase concentration in indicates the stabilization of plasma membrane and
[20]

protection of hepatocytes against the damaged caused by carbon tetrachloride.
Histopathological examination of liver section from each animal treated with CCl,
and150mg/kg purified flavonoid extract shows degenerative changes and necrosis of
hepatocyte cells with infiltration of inflammatory cells (Figure 6). Section of mice treated
with CCl, and 300mg/kg purified flavonoid for 14 day has showed necrosis of hepatocyte

cells with inflammatory cells infiltration. (Figure 7).

While the histopathological section in the liver of animal treated with CCl, and150mg/kg
ethanolic extract shows depletion of glycoprotein granules with dispersed necrosis of
hepatocyte cells (Figure 8). Section of mice treatment with CCl, and300mg/kg ethanolic
extract shows reaccumulation of glycoprotein granules inside the hepatocyte cells with slight
sinusoidal dilatation (Figure 9).

Histopathological examination of liver section from each animal treated with CCl, and
Vitamin C shows slight depletion of glycoprotein showing granules with slight sinusoidal
dilatation (Figure 10).

Also in other section degenerative changes and depletion of glycoprotein granules inside the
hepatocyte cells near portal area and central veins in group eight (treated by purified

flavonoid extract 300mg/kg ) (Figure 11).

Histopathological examination of liver section from each animal treated with 300mg/kg
ethanolic extract shows dispersed necrosed hepatocyte cells with infiltration of inflammatory

cells and slight widening of sinusoids (Figure 12).

C. rotundus extract is an effective free radical scavenger showing antioxidant activity against
[21]

reactive oxygen production and protecting the damage caused by free radicals.
The intake of antioxidants from C. rotundus works to the improvement of the animals of the
through presence of free radical scavenging substances such as flavonoid oil.*?*Ahmed et
al.”¥ reported that the effects of extract of C. rotundus (1000 mg/kg)in rats sample, Liver
enzymes were found normal and statistically non-significant. A nonsignificant (p<0.05)
increase in serum bilirubin, y-GT and SGPT was also observed with respect to its control.

Extract of C. rotumdus produced slight but non-significant decrease in the serum alkaline
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phosphate (ALP) but this increase was also non significant , and the result Histopathological
examination of different organs (heart, kidney, liver and spleen), were obtained
histopathological examination showed normal histology and pathology in both control and

treated animals.

The results obtained are very interesting as they provide evidence in favour of the protective
effects of C. rotundus, Ascorbic acid, against carbon tetrachloride-induced hepatotoxicity in

mice.

The present study an agreement with Sailor et al.*! as both reached to the results that
Leucas cephalotes methanolic extract possesses significant hepatoprotective activity and

prevent chemically (CCl,) induced hepatic damaged in rat.

Up to the present time, the etiology and treatment of most liver diseases are not known. The

liver is the commonest site affected during the toxic manifestation of many drugs.

In the present study, as C. rotundus was used as a drug, it was proved that flavanoids were in
the ethanolic extract and purified extract. C. rotundus protects the liver from the impact of
CCly, which is a toxic substance that affects the liver function.!”® The hepatotoxicity of CCl,
has been reported to be due to the formation of the highly reactive trichloro free radical,
which attacks polyunsaturated fatty acids. It produces hepatotoxicity by altering liver

microsomal membranes in experimental animals.®!

Both trichloromethyl and its peroxy radicals are capable of binding to proteins and lipids, or
of abstracting a hydrogen atom from an unsaturated lipid, initiating lipid peroxidation and
liver damage and by doing so plays a significant role in pathogenesis of disease
(Sampathkumar et al., 2005). The results of this study demonstrated that C. rotundus

hepatoprotective activity reduced the effect of CCl, on the damage of the livers of the mice.
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Figure (4):.Histopathological section in the liver of normal animals shows look like
normal appearance of liver tissue contain central vein and hepatocyte cell (black
arrow). (H&E stain X200).

with CCl, (first and eight day) shows congestion (red arrow) ,dispersed hepatocyte cells
necrosis (blue arrow) with mild inflammatory cells infiltration near portal area and
slight necrosis with sinusoidal dilatation of sinusoids .(H&E stain X200).

Figure (6): Histopathological section in the liver of animal at 14 days post —treatment
with CCl,; and150mg/kg purified flavonoid extract shows degenerative changes( red
arrow) and necrosis of hepatocyte cells with infiltration of inflammatory cells ( blue
arrow) .(H&E stain X200) .
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Figure (7): Histopathological section in the liver of animal at 14 days post —treatment
with CCl, and 300mg/kg purified flavonoid extract shows necrosis of hepatocyte cells (

red arrow) with inflammatory cells infiltration (bule arrow) . (H&E stain X200).
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Figure (8): Histopathological section in the liver of animal at 14 days post —treatment
with CCl, and150mg/kg ethanolic extract shows depletion of glycoprotein granules (
red arrow) with dispersed necrosis of hepatocyte cells (blue arrow). (H&E stain X200).
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Figure (9 ): Histopathological section in the liver of animal at 14 days post —treatment
with CCl,; and300mg/kg ethanolic extract shows reaccumulation of glycoprotein
granules inside the hepatocyte cells (red arrow) with slight sinusoidal dilatation (blue

arrow). (H&E stain X200).
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Figure (10): Histopathological section in the liver of animal at 14 days post —treatment
with CCl, and Vitamin C shows slight depletion of glycoprotein ( red arrow) showing
granules with slight sinusoidal dilalation (blue arrow). (H&E stain X200).
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Figure (11): Histopathological section in the liver of animal at 14 days post-treatment
with 300mg/kg purified flavonoid extract shows degenerative changes ( red arrow) and
depletion of glycoprotein granules inside the hepatocyte cells near portal area (blue

arrow) and central veins (black arrow). (H&E stain X200).

Figure (12): Histopathological section in the liver of animal at 14 days post —treatment
with 300mg/kg ethanolic extract shows dispersed necrosed hepatocyte cells (blue arrow)
with infiltration of inflammatory cells (red arrow) and slight widening of sinusoids.

(black arrow)(H&E stain X200).
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