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Abstract: The study aimed to explain the hepatoprotective action of Cyperus rotundus methanolic extract in vitro and in vivo
(albino male mice). An interaction between the extract and Glucophage drug were also made to evaluate the in vivo modulating
effects of the extract. The hepatoprotective evaluations included assessment of malondialdyde (MDA) and catalase (CAT)
activities and liver function enzymes (aspartate aminotransferase; AST and alanine aminotransferase; ALT and alkaline
phosphatase; ALP) in blood serum, as well as histopathological estimation of liver tissue, in mice after administration of the
drug Glucophage and cyperus rotundus methanolic extract alone or with interaction. The results indicated that the plant extract
(200mg/kg) decreased MDA activity and increase significantly activity of catalase in comparison to positive and negative
controls. Also Cyperus rotundus methanolic increase the level of ALT, AST and ALP. The drug Glucophage was contributed to
increased MDA activity and decreased the activity of catalase in comparison to positive and negative controls in addition to
increase the activity of ALT, AST and ALP. The interaction between the extract and glucophage increased both MDA and
catalase activity in comparison to control group. In addition to increase the liver function enzymes ALT, AST and ALP. The
histopathological activity represented that histopathological section in the liver of mouse treated with Cyperus rotundus
extraction showed scattered degenerated cells while histopathological section in the liver of mouse treated with Glucophage
showed normal architecture with few pyknotic nuclei. Histopathological section in the liver of mouse treated with Cyperus
rotundus and Glucophage showed multiple aggregation mononuclear cells around central vein.
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1. Introduction
The important role of Plants guide to development of new
drugs [1]. Phytochemicals are the usual compound arise in
plants, vegetables and fruits, that effort with nutrients and
fibers to act against diseases [2]. In addition to the toxic
rudiments such as mercury, arsenic, lead, nickel and
cadmium which might be present in some plants had the
ability to threaten the consumer health, especially the
children and elderly. A useful element such as calcium,

magnesium, zinc, manganese and iron are also usually
present in plants which improve good health [3]. One of this
imperative plant is Cyperus rotundus. Cyperu srotundusis a
large genus of about 700 species of sedges, distributed all the
way through all continents in both tropical and temperate
regions [4]. Phytochemical studies have made known that the
major chemical components of Cyperus rotundus are
essential oils, flavonoid, terpenoids, and mono sesquiterpenes
[5]. The plant contains the following chemical constituents;
cyprotene, acopaene, cyperene, aselinene, rotundene,
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valencene, cyperol, gurjunene, trans‑calamenene, dcadinene,
gcalacorene,
cadalene,
amuurolene,
gmuurolene,
cyperotundone, mustakone, isocyperol, acyperone [6] and 4,
11‑selinnadien‑3‑one and 1,8‑cineole [7]. The oil of C.
rotundus was primarily composed of cyperol, α‑cyperene,
rotundine, α‑cyperone, α‑copaene, valerenal, myrtenol, β‑
pinene,
α‑pinene
and
α‑Selinene,
sesquiterpene
hydrocarbons (Caryophyllene) [8]. According to the
Ayurveda, C. rotundus rhizomes are considered astringent,
diaphoretic, diuretic, analgesic, antispasmodic, aromatic,
carminative, antitussive, emmenagogue, litholytic, sedative,
stimulant, stomachic, vermifuge, tonic and antibacterial [9].
Glucophage is a prescription medication used to treat type 2
Diabetes [10]. Glucophage belongs to a group of drugs called
biguanides, which work by helping body respond better to
the insulin it makes naturally, decreasing the amount of sugar
in liver makes, finally, Glucophage has different benefits
including [11]. Glucophage (Metformin) treats and prevents
type 2 diabetes, improves Insulin resistance, treats symptoms
of polycystic ovary syndrome (PCO) etc…

2. Methods
2.1. The Plant Cyperus Rotundus
C.rotundus is collected from local market as dried powder
material which previously recognized by National Iraqi
herbarium.
2.1.1. Preparation of Plant Extract
The procedure of [12] was followed to prepare the
methanolic extract of C.rotundus. Fifty grams of the plant
leaf powder were extracted with 80%methanol (250 ml) at
65°C for 3 hours using the soxhlet gadget. The extract
solution was strenuous to dryness under reduced pressure in a
rotary evaporator to acquiesce dried crude extract, which was
frozen at -20°C until use to prepare the required doses.
2.1.2. Dose of Plant Extract (C. Rotundus)
In albino male mice, only one dose of the extract was used
(200 mg/kg) [13].
2.2. Dose of Drug (Glucophage)
In albino male mice, only one dose of the drug was used
(500 mg/kg).
2.3. Assessment of Hepatoprotective Effects
Hepatoprotective effects were assessed in albino male
mice after inducing hepatic damage with Glucophage. The
parameters of assessment were malondialdehyde and catalase
activities in liver tissue homogenate and liver function
enzymes in serum, as well a histopathological evaluation of
liver tissue to detect any damage.
2.3.1. Determination of Malondialdehyde (MDA)
Determination of MDA (which is considered as an index
of lipid peroxidation) was based on the reaction of MDA with
thiobarbituric acid acid (TBA), which gives a pink colored
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TBA-MDA product. The assay was carried out according to a
method presented by [14]. An aliquot (1 ml) of liver tissue
homogenate supernatantwas transferred to 10 ml test tube,
while 1 ml of distilled water was added to a second test tube
and marked as blank. To each tube, 1 ml of TCA (17.5%) was
added, followed by adding 1 ml of TBA (0.6%). The tubes
were vortexed and incubated in a water bath at 100°C for 15
minutes, and then cooled immediately to room temperature
for 10minutes, followed by an addition of 1 ml of TCA
(70%) and shaked well and left to stand for 20 minutes at
room temperature. Then, the test tubes were centrifuged for
15 minutes at 2000 rpm and the supernatant was separated
and transferred to another test tube. Finally the absorbance
was read at 534nm.
2.3.2. Determination of Catalase (CAT) Activity
Catalase activity was measured by the method of [15].
Liver homogenate supernatant or standard (0.1 ml) was
dispensed into a cuvette containing 1.9 ml of 50 mM
phosphate buffer. Then, 1.0 ml of freshly prepared 30mM
hydrogen peroxide was added, and the rate of hydrogen
peroxide
decomposition
was
measured
spectrophotometrically at 240nm and the absorbance was
recorded after 10 minutes. The activity was expressed as
unit/ml protein after estimating protein concentration in the
tested sample.
2.3.3. Assessments of Aspartate Amino-Transferase (AST),
Alanine Aminotransferase (ALT) and Alkaline
Phosphotase (ALP)
The enzymes activities of AST, ALT and ALP were
determined in the mice serum kit [16]. (Randox Company).
2.3.4. Histopathological Evaluation of Liver
The liver was fixed in 10% formalin for 48 hours, and the
procedure of [17] was followed to prepare sections for
histopathological examinations. The procedure is outlined as
the following: Washing the sample in 70% ethanol overnight
followed by dehydration by of ethanol at different
concentrations. Then, the sample placed in paraffin-xylene
(1:1) for 30 minutes at 57-58ºC, and then in paraffin alone
for 2 hours at 60-70ºC. Then, sample was embedded in pure
paraffin wax (melting temperature: 60-70ºC) and left to
solidified at room temperature. The paraffin block was
sectioned (rotary microtome) at a thickness of 5 microns, and
then the sections were transferred to a slide covered with
Mayer's albumin. The section of tissue was placed in a water
bath (35-40ºC) for few seconds. Finally, staining and the
slide were cleared with xylene for 10 minute and the slide
was mounted with a Canada balsam and covered with a cover
slip. Then, the slide was examined microscopically to inspect
the histopathological changes.
2.4. Experimental Design
Four groups were tested in this stydy (distilled water
Control negative), (mice administrated Glucophage drug
GroupII), (mice administrated Cyperus rotundus methanolic
extract Group III) and for interaction group the mice were
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administered IP with (0.1 ml) of the dose of cyperus rotundus
from (1-3) days and drug from (4-6) days and then completed
with cyperus rotundus methanoic extract for (7-8) days
(Group IV). Then, the mice were scarified at day 9 in order to
assess the hepatoprotective activity of both cyperus rotundus
and Glucophage.
For the group I, II and III, the tested materials were IP
injected, and mice were sacrificed and dissected in day 8.
Before sacrificing the mouse, blood was collected by heart
puncture and allowed to clot at room temperature for 15
minutes, and then serum was obtained by centrifugation at
3000 rpm for 10 minutes. The serum was used for the
assessment of liver function enzymes (aspartate
aminotransferase; AST and alanine aminotransferase; ALT),
in addition to alkaline phosphatase (ALP). After blood
collection, the mouse was sacrificed and dissected to obtain
the liver. One piece of the liver was fixed in 10% formalin
for histopathological examination. A further piece of liver
was perfused with cold physiological saline to completely
remove all erythrocytes, and cut into small pieces. One gram
of these pieces was transferred to a tube of (1 ml) cold 0.1M
phosphate buffer (pH 7.4) and homogenized using a
homogenizer. After centrifugation (2000 rpm for 10 minutes),
the tissue homogenate was scatterbrained, distributed into
aliquots and frozen at -20°C for later use in the estimation of
malondialdehyde (MDA) and catalase (CAT). This protocol
was adopted from [12].

2.5. Statistical Analysis
The values of the investigated parameters were given in
terms of mean ± standard deviation (SD), and differences
between means were assessed by analysis of variance
(ANOVA) followed by least significant difference (LSD) or
Duncan test, using the computer programme SPSS version
13.0. The difference was considered significant when the
probability value was equal or less than 0.05. For in vitro
parameters, the mean was based on a triplicate assessment of
each test, while in in vivo assessments; it was based on four
observations (four mice) [18].

3. Results
3.1. Hepatoprotective Evaluations
3.1.1. Malondialdehyde (MDA) and Catalase (CAT)
The activity of MDA in untreated mice (negative control)
was (5.93±0.25) Unit/L, while the activity of catalase was
(0.35±0.02) Unit/L. After mice treated with cyperus rotundus
methanolic extract the activity of MDA was (3.65±0.96)
Unit/L, the activity of catalase was (0.74±0.03) Unit/L. After
Glucophage treatment the activity of MDA was (8.67±0.18)
Unit/L, while the activity of catalase was (0.23±0.01) Unit/L.
Finally, after treatment with interaction between Cyperus
rotundus methanolic extract and Glucophage the activity of
MDA was (8.20±0.94) Unit/L, while the activity of catalase
was (0.63±0.03) Unit/L (Table 1).

Table 1. Effects of Cyperus rotundus methanolic extract and Glucophage on MDA and Catalase activity in liver tissue homogenate.
Group
NegativeControl
Plant extract
Drug
Plant+Drug

Dose
_
200
500
200+500

MDA (mean±S.E) (Unit/L)
5.93±0.25B
3.65±0.96C
8.67±0.18A
8.20±0.94A

Catalase(mean±S.E) after 10 minutes (Unit/L)
0.35±0. 02C
0.74±0. 03A
0.23±0.01D
0.63±0.03B

Different letters: Significant difference (P ≤ 0.05) between means.

3.1.2. Aspartate Aminotransferase (AST), Alanine
Aminotransferase (ALT) and Alkaline Phosphatase
(ALP)
The level of AST in untreated mice (negative control) was
(16.66±1.45) Unit/L, while the activity of ALT was
(28.33±2.60) Unit/L, and the activity of ALP was
(35.00±2.88 Unit/L). After, cyperus rotundus methanolic
treated groups, the activity of AST was (20.00±1.15) Unit/L,
the activity of ALT was (22.00±3.78) Unit/L, and the activity

of ALP was (38.66±3.52) Unit/L. After Glucophage
treatment the activity of AST was (44.00±2.30) Unit/L, while
the activity of ALT was (56.33±4.25) Unit/L, and the activity
of ALP was (80.00±2.88) Unit/L. Finally, after treatment with
interaction between Cyperus rotundus methanolic extract and
Glucophage the activity of AST was (32.66±2.60) Unit/L,
while the activity of ALT was (38.00±1.154) Unit/L, and the
activity of ALP was (43.66±0.88) Unit/L (Table 2).

Table 2. Effects of Cyperus rotundus methanolic extract and Glucophage on aspartate aminotransferase; AST and alanine aminotransferase; ALT and alkaline
phosphatase; ALP) in sera.
Group
Negative Control
Plant extract
Drug
Plant+Drug

Dose (mg/kg)
_
200
500
200+500

Different letters: Significant difference (P ≤ 0.05) between means

AST (mean±S.E) (Unit/L)
16.66 ±1.45C
20.00±1.15C
44.00 ±2.30A
32.66±2.60B

ALT (mean±S.E) (Unit/L)
28.33 ±2.60BC
22.00±3.78C
56.33 ±4.25A
38.00±1.15B

ALP (mean±S.E) (Unit/L)
35.00±2.88C
38.66±3.52BC
80.00±2.88A
43.66±0.88B
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3.2. Histopathological Appraisal of Liver
3.2.1. Negative Control
Normal liver which consist of central vein, surrounded by
hepatocyte cells.

Figure 3. Histopathological section in the liver of mouse treated with
Cyperus rotundus showed showed few scattered degenerated cells(A) (H&E
stain 40X).

Figure 1. Micrograph of liver from negative control group showed normal
liver area section (H& E, 40X).

3.2.3. After Treated with Glucophage
Liver showed hepatic lobule with mild dilated sinusoids
and few inaddition in other section showed normal hepatic
lobular architecture with few hepatocytes having pyknotic
nuclei (Figure 4).

3.2.2. After Treated with Cyperus Rotundus
No histological alterations were observed in the liver of
Cyperus rotundus treated group, except Mild vascular
Congestion in the liver few scattered degenerated. other
section showed aggregation of monocelluler hepatocyte
(figure2) in the portal area around bile duct.

Figure 4. Histopathological section in the liver of mouse treated with
Glucophage showed hepatic lobular architecture with few hepatocytes
having pyknotic nuclei(A) (H&E stain10X).

Figure 2. Histopathological section in the liver of mouse treated with
Cyperus rotundus showed few scattered degenerated cells(A) (H&E stain
10X).

Another section

3.2.4. After Treated with Cyperus Rotundus and
Glucophage
The main lesions in the examined liver of this group
characterized by mononuclear cells aggregation mainly
lymphocytes around central veins, blood vessels and bile
ducts in the liver.

14

Ruqaya Mohammed Al-Ezzy et al.: Histopathological Study and Oxidative Stress, Antioxidants Parameters and Liver Enzymes
Activity Determination of Cyperus Methanolic Extract and Glucophage Drug on Albino Male Mice

Figure 5. Histopathological section in the liver of mouse treated with
Cyperus rotundus and Glucophage showed multiple aggregation
mononuclear cells (A) around central vein (B) (H&E stain10X).

4. Discussion
Liver is the foremost site of detoxification and the primary
target of drug exposure in the body. elevated levels of drugs
cause various hepatic disorders by producing prooxidants/reactive oxygen species (ROS), which are proficient
to induce cellular damage in a variety of ways by affecting
the cellular biomolecules, such as lipids, DNA and proteins
[19] catalase activity while increased (MDA) and also
increased (AST, ALT and ALP) [20].
The present study also revealed that C. rotundus methanol
extract at the given dose had no harmful effect on liver
function in helthy mice. This indicated that the plant protects
against free radicals and inhibits inflammatory mediator
synthesis and release [21]. This defensive effect has been
attributed in part to flavonoids, although a possible
synergistic or antagonistic effect of flavonoids with other
compounds in the extracts cannot be disqualified. Flavonoids
possess potent hepatoprotective activities and were
conjectured as the main active contents [22]. It has been
shown that protective agents exert their action against
glucophageinduced liver injury, either through decreased
production of free radical derivatives or due to the antioxidant activity of the protective agent itself [23]. Thus, the
administration of C.rotundus significantly modulates the
activities of AST, ALT and ALP. Therefore, it is suggested
that in vivo, C.rotundus may scavenge free radicals and
protect mitochondrial, endoplasmatic reticulum, and plasma
membranes from damage induced by free radicals [24]. All of
these findings explained the mechanism by which phenolic
compounds especially flavonoid prevent hepatotoxicity due
to their antioxidant properties [25]. Further studies
demonstrated that C. rotundus contain essential oils, which
significantly modulated the oxidative stress/anti-oxidant
parameters (i.e. CAT, MDA, AST, ALT and ALP). The
essential oils significantly restored the hepatic MDA level,
showing the oil could scavenge the reactive free radicals that
eventually reduced the oxidative damage to the tissues and
subsequently improved the level of this anti-oxidant [26].

Histopathological examination of liver confirmed the
result of tissue homogenate and serum markers. Previous
studies have been showed that Cyperus rotundus and its
ingredient compounds inhibit the free radical generation
and act as antioxidant and free radical scavengers and it
has also been demonstrated that treatment with C.
rotundus inhibits the generation of superoxide radicals
[27]. Glucophage acts by binding free iron in the blood
stream and enhancing its elimination in the urine [28]. By
removing excess iron, the agent reduces the damage done
to various organs and tissues, such as the liver [29].
Normal-appearing hepatic lobular architecture, which
suggest that treatment with either metformin or
mifegymiso(DFX) reversed the hepatotoxic side effects of
streptozotocin (STZ) diabetes[30]. The histopathological
examination of liver section treated with C. rotundu and
Glucophage revealed that C. rotundus induces immunity
and decreased the toxic effects of the drug through
reduces free radical [31]. The observed protective effect of
C. rotundus against the toxic effect of Glucophage and
this may be attributed to the presence of flavonoids and
terpenoids, which are the important plant constituents
[32]. As discussed earlier, Flavonoids are a group of
polyphenolic compounds with known properties that
include free radical scavenging, inhibition of hydrolytic
and oxidative enzymes and anti-inflammatory action
leading to hepato protection [33].

5. Conclusion
Hepatoprotective effects of the extract were overwhelmed
by their potentials in reducing the hepatic damage induced by
glucophage drug. The results concluded that the Cyperus
rotundus plant has strong antioxidant activity and
hepatoprotective capacity by reducing the level of liver
enzymes to normal value and the architecture of liver to
normal state after damage by drug.
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