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Abstract
The aqueous extract (5, 10 and 15 mg/kg) of nut grass (Cyperus rotundus L.)

rhizomes was evaluated orally in albino male mice using some haematological (total

leucocyte count) and cytogenetic (mitotic index, micronucleus formation and

chromosomal aberrations of bone marrow cells) parameters. The extract interaction

with the mutagen mitomycin C (MMC) was also evaluated through two types of

treatments (pre- and post-treatments). The results revealed that the dose 15 mg/kg

of the extract significantly increased the total count of leucocytes (7634.4 vs. 6783.3

cells/cu.mm. blood), while the mitotic index showed no significant differences, as

compared to negative controls. However, the spontaneous formation of micronuclei

in the bone marrow cells was significantly decreased in the three investigated doses

of the extract (0.30, 0.32 and 0.29, respectively vs. 0.62%), while the chromosomal

assay showed similar frequencies in the negative control and nut grass-treated

animals. With respect to the interaction with MMC, the pre-treatment (15 mg/kg)

enhanced the leucocyte count (10358.6 vs. 3800.2 cells/cu.mm.blood) and mitotic

index (11.9 vs. 6.5%), and a similar picture was drawn when the pos-treatment was

considered (8884.2 vs. 4292.7 cells/cu.mm.blood; 14.6 vs. 7.6%). However, the doses
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5 and 10 mg/kg of the plant extract were much more effective in reducing the

MMC-induced micronucleus formation in both types of treatments especially the

dose 5 mg/kg (pre-treatment: 4.24 vs. 16.29%; post-treatment: 3.79 vs. 14.34%).

With respect to chromosomal aberration assay, the dose 15 mg/kg of the extract was

the most effective dose in reducing the MMC-induced aberrations, but the post-

treatment was better than pre-treatment in this respect (0.29 vs. 0.79

aberration/cell).
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Introduction
Nut grass (Cyperus rotundus L.) is a

medicinal plant with wide applications

in folkloric medicine. The plant is a

pestiferous perennial weed, arising from

a system of underground rhizomes, and

the latter are the principle focus in

medicinal applications (1). Many

pharmaceutical properties of nut grass

have been described; some of them are

documented by folkloric medicine, while

others have been revealed by some

scientific publications. The latter
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approaches have suggested that the plant

alone or in a combination with other

plants may have some medicinal effects,

which are antimicrobial (2), antimalarial

(3) and anti-inflammatory (4). These

effects have been ascribed to some

active phytopharmaceutical components

of the plant, for instances, flavonoids,

essential oils, polyphenols, ascorbic acid

and oleanolic acid (5). The plant has also

been qualified as immunostimulant,

antioxidant and antitumour (6,7). These

documentations augmented the present

investigation with the aim to shed some

light on the effects of aqueous extract of

the plant rhizome powder on the total

leucocyte count, mitotic index,

micronucleus formation and

chromosomal aberrations in albino male

mice. The role of the extract in reducing

the effects of the mutagen mitomycin C

(MMC) was also evaluated.

Materials and Methods
Laboratory Animals: The experiments

were carried out on albino male mice

(Mus musculus), which were supplied by

Tropical Disease Research Unit,

University of Baghdad. Their age was 9-

10 weeks, and during the experiments,

they had free access to water and food

(ad libitum), and were caged in the

animal house at a temperature 23 ± 3°C.,

with light:dark periods of 14:10 hours.

Preparation of Plant Extract: The

dried rhizomes of C. rotundus were

purchased from a local medicinal plant

store in Baghdad, and identified by

Professor Ali Al-Mosawy (College of

Science, University of Baghdad). The

rhizomes were powdered using a coffee

grinder, and 50 grams of the powder

were extracted by means of Soxhlet

using distilled water as a solvent. The

aqueous extract was evaporated using

rotary evaporator (80°C), and the residue

was dissolved in distilled water to

prepare the required doses (5, 10 and 15

mg/kg).

Experimental Design: The plant extract

effect was evaluated in the animals

through two types of experiments. In the

first, 0.25 ml of each dose was given

orally to the animals (number = 6) for

seven days, and in day 8, they were

investigated. Two control samples were

included in this experiment; negative

control (dosed with distilled water) and

positive control (dosed with MMC). In

the second experiment, two types of
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interactions between the three doses of

the extract and MMC were carried out.

In the first, the extract was orally given

to the animals for seven days, while in

day 8, they were given MMC (5 mg/kg),

and the investigation was carried out in

day 9 (Pre-treatment). In the second

type, MMC was given in day 1, and the

extract was given in the following seven

days (Post-treatment). For each type of

treatment, a control sample was

investigated in a similar sequence, but

the interaction was carried out between

distilled water and MMC.

Laboratory Methods: The animals

were investigated for the following

parameters: total leucocyte count,

mitotic index, micronucleus formation

and chromosomal aberration. The

leucocyte count was carried out on

peripheral blood that was obtained from

the tail. For mitotic index, the cells were

obtained from the bone marrow of the

animals after treatment with colchicin,

and at the same time the chromosomal

aberrations were determined in 25 well-

spread metaphases (8). The

micronucleus formation was examined

in bone marrow cells that were obtained

from the femur of animals (9), and it is

worth to mention that these animals were

not treated with colchicin.

Statistical Analaysis: Differences

between means were assessed by the

least significant difference (LSD) by

employing the computer programme

SPSS. The difference was considered

significant if the probability level was

less than 0.05.

Results
In table 1, the effect of the plant extract

(three doses) on the investigated parameters

is given together with the two controls. The

negative controls showed a leucocyte count

of 6783.3 cells/cu.mm.blood, which was

significantly higher than the count in the

positive controls (3725.6

cells/cu.mm.blood). The first two doses (5

and 10 mg/kg) of the plant extract

approximated (5950.7 and 6733.8

cells/cu.mm.blood, respectively) the count of

the negative controls, while the third dose

(15 mg/kg) significantly increased such

count (7634.4 vs. 6783.3 cells/cu.mm.blood).

With respect to mitotic index, the three doses

scored percentage means of 10.46, 15.18 and

17.87%, respectively, and such values were

significantly not different from the negative
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controls (14.93%), but were significantly

higher than the corresponding value in the

positive controls (7.35%). In the

micronucleus assay, the MMC induced the

formation of micronuclei in the bone marrow

cells, and reached a mean of 13.52%, which

was significantly higher than the

spontaneous formation of such micronuclei

in the negative controls (0.62%). However,

the plant extract contribution in reducing the

spontaneous formation of micronuclei was

almost 50% of the negative control value in

the three doses (0.30, 0.32 and 0.29%,

respectively). Inspecting the chromosomal

aberration assay revealed that the MMC

treatment elevated the aberrations to 0.342

aberration/cell, which was significantly

higher than either the negative control group

(0.013 aberration/cell) or the three doses of

nut grass (0.010, 0.009 and 0.012

aberration/cell, respectively).

Giving the plant extract before MMC (pre-

treatment) modulated the effect of MMC,

especially the dose 15 mg/kg, which

enhanced the leucocyte count (10358.6 vs.

3800.2 cells/cu.mm.blood) and the mitotic

index (11.9 vs. 6.5%). However, the

micronucleus assay contradicted such

picture, and instead, the doses 5 and 10

mg/kg were much more effective in reducing

the MMC-induced micronuclei (4.24 and

5.96%, respectively vs. 16.29%). The

chromosomal aberration assay shared the

theme of micronucleus assay, and the extract

reduced the aberration to 0.163, 0.096 and

0.079 aberration/cell, respectively for the

doses 5, 10 and 15 mg/kg. These differences

were significant. A similar augmentation

was drawn when the plant extract was given

after MMC (post-treatment), and again the

dose 15 mg/kg was the most effective in the

assays of leucocyte count, mitotic index and

chromosomal aberrations while the dose 5

mg/kg scored the best results in the

evaluation of micronucleus formation (Table

2).

Discussion
The first part of this study demonstrated that

the aqueous extract of nut grass did not

affect the blood leucocyte count, although

the dose 15 mg/kg increased the count

significantly, an observation that may

highlight the importance of this plant in

shifting the leucocyte count positively. The

same outcome is augmented when mitotic

index, chromosomal aberrations and

micronucleus formation in bone marrow

cells are considered, although the

spontaneous formation of micronuclei was



7200

52

significantly decreased with no significant

differences between the three doses. Such

observations may qualify the safety of using

the extract from the point view of

investigated parameters, therefore, the

profiles of plant's toxicity and/or

genotoxicity can be excluded, and instead,

the antimutagenic activity can be upgraded.

On these bases, the plant extract was

subjected to two types of interactions with

the mutagen MMC (pre- and post-

treatments). Both interactions were effective

in modulating the effect of MMC, however,

the dose, as well as, the parameter

investigated may be effective in qualifying

the extract as dsemutagen or bio-

antimutagen. Accordingly, the extract my

exert its effect on the mutagen itself and/or

act on the mechanism of DNA replication

and enhance the systems of genetic repair

profiles (10,11).

Reviewing the literature about the mutagenic

and antimutageic effects of C. rotundus

revealed that the plant has not been

extensively investigated, and only one paper

has recently been issued (7). In this paper,

the aerial parts of the plant were extracted

with ethyl acetate and methanol, and

subjected to a mutagenic assay using the

Ames test. The results demonstrated the

absence of mutagenicity for the different

extracts of C. rotundus in all Salmonella

tested strains, as well as, highlighted the

importance of the plant constituents in

reducing the mutagenic potentials of

aflatoxin B1.

Preliminary chemical studies of C. rotundus

revealed the presence of important quantities

of flavonoids, tannins, coumarins essential

oils, polyphenols, ascorbic acid and

oleanolic acid (5,7). These findings can be

correlated with the mutagenic inhibitory

effects observed with the extracts on induced

mutagenicity. In fact, flavonoids (12,13,14),

coumarins (15), tannins (16), ascorbic acid

(17,18) and oleanolic acid (19) are known to

have antimutagenic and/or anticarcinogenic

effects. Such phytopharmacutical

constituents are thought to inhibit lipid

peroxidation and exert these effects as

antioxidants, free radical scavengers, and

chelators of divalent cations (20,21).

It is too early to reach a final conclusion

about the mutagenic effect of the present

plant extract, but the observed antimutagenic

activity and absence of mutagenicity of the

extracts from C. rotundus, thus suggest that

the extract may contain phytopharmaceutical

molecules of interest. Other biological

properties should be studied to evaluate their

pharmacological potentials and to
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understand the mechanisms by which these extracts act.

Table1: The effect of nut grass aqueous extract on total count of leucocytes, mitotic index,
micronucleus formation and chromosomal aberrations in albino male mice.

Groups

Mean ± Standard Error

Leucocyte Count

(cells/cu.mm.blood)

Mitotic Index

(%)

Micronucleus

(%)

Chromosomal
Aberrations

(aberration/cell)

Negative Control 6783.3 ± 240.1a 14.93 ± 2.23a 0.62 ± 0.07a 0.013 ± 0.003a

Positive Control 3725.6 ± 273.2b 7.35 ± 1.98b 13.52 ± 0.28b 0.342 ± 0.026b

N
ut

 G
ra

ss
E

xt
ra

ct
m

g/
kg

5 5950.7 ± 384.5a 10.46 ± 3.66a 0.30 ± 0.07c 0.010 ± 0.002a

10 6733.8 ± 252.3a 15.18 ± 3.03a 0.32 ± 0.09c 0.009 ± 0.004a

15 7634.4 ± 331.5c 17.87 ± 3.45a 0.29 ± 0.05c 0.012 ± 0.003a

*In the same column: similar letters refer to no significant difference (P > 0.05), while different

letters refer to significant difference (P ≤ 0.05).

Table 2: The effect of interaction between nut grass aqueous extract and mitomycin C on
total count of leucocytes, mitotic index and micronucleus formation in albino male
mice.

Groups

Mean ± Standard Error

Leucocyte Count

(cells/cu.mm.blood)

Mitotic Index

(%)

Micronucleus

(%)

Chromosomal
Aberrations

(aberration/cell)

PBS + MMC 3800.2 ± 177.5a 6.5 ± 0.5a 16.29 ± 1.10a 0.313 ± 0.010a

Extract

+

MMC

5 mg/kg 4200.4 ± 218.7a 6.7 ± 0.4a 4.24 ± 0.30b 0.163 ± 0.019b

10 mg/kg 5034.3 ± 184.5b 8.3 ± 0.2b 5.96 ± 0.58b 0.096 ± 0.012c

15 mg/kg 10358.6 ± 479.2c 11.9 ± 0.3c 8.32 ± 0.74c 0.079 ± 0.011c

MMC + PBS 4292.7 ± 136.3a 7.6 ± 0.4a 14.34 ± 0.76d 0.279 ± 0.021a

MMC

+

Extract

5 mg/kg 5000.5 ± 173.6b 7.8 ± 0.2a 3.79 ± 0.21b 0.196 ± 0.013b

10 mg/kg 8467.8 ± 250.9d 9.7 ± 0.3c 5.25 ± 0.41b 0.146 ± 0.011d

15 mg/kg 8884.2 ± 208.1d 14.6 ± 0.9d 7.25 ± 0.72c 0.029 ± 0.053e

*In the same column: similar letters refer to no significant difference (P > 0.05), while different

letters refer to significant difference (P ≤ 0.05).
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