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Abstract: Aloe vera L. (AV) plant leaves had been collected from Al-Beida farms. They were cleaned, chopped,
homogenized, extracted with 80% ethanol, centrifuged and then condensed the supernatant with vacuum
evaporator and freeze-dried with lyophilizer. Two doses viz. 40 and 80 mg kg  body weight of mice (BW) were1

orally administrated for four weeks to Swiss albino mice (Mus musculus). Cytogentic effect of AV was carried
out on mice bone marrow cells. Results showed significant effect of AV extract for both doses on mitotic index
(MI) and chromosomal aberration when compared with negative control.
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INTRODUCTION human and animals [10,19-21] such as; acemannan which

Plants and their products have been an important cytotoxicity against human fibroblasts [10]. An earlier
source of medicine for thousands of years. Even today, it study [7] found AV gel was cytotoxic for human normal
is estimated that about 80% of the developing countries and tumor cells in vitro. Another study when tested four
population was still rely mainly on traditional medicines commercial stabilized AV gel samples and yellow AV sap
for their primary health care [1]. AV is one of these plants for cytotoxicity. It discovered that AV sap was lethal to
has been used in folk medicine for over 2000 years. It has human fibroblasts and the two gel products were
been used worldwide due to its medicinal properties [2]. cytotoxic  to  human  endothelial  cells and fibroblasts
Because of its demand, it is cultivated in large quantities [19].
in many parts of the world [3]. AV is a rich source of A two-year  NTP  study  on  oral consumption of
chemical compounds. There are more than 200 different non-decolorized whole leaf AV extract taken internally by
biologically active substances [4] including rats [21] found clear evidence of carcinogenic activity in
anthraquinones; aloin, barbalion, anthranol, cinnamic male and female rats, based on tumors of the large
acid, aloetic acid, emodin, chrysophanic acid, resistanol, intestine. Recently, Shao et al. [15] support the notion
salicylic acid and enzymes (including cyclooxygenase and that the high levels of anthraquinone present in orally
bradykininase), lignin, saponins, sterols together with administered, non-purified whole leaf Aloe vera extract
other compounds such as vitamins, saccharides and may be responsible for the adverse effects observed on
amino acids, minerals [5-7]. the colon. However, NTP reported that certain aloe

Several studies reported that the AV was cytotoxic products increased the number of skin cancers (especially
for human and animals [7-15]. This cytotoxity is ascribed in female mice) caused by ultraviolet light' [14].
to some of active substances like anthraquinones; Some cytogentic studies showed that AV caused
including aloin and aloe-emodin had genotoxic potential chromosomal damage which was expressed as mitotc
for bacterial and mammalian cells [7-9, 11-13,16,17]. index and chromosome aberrations [16, 22,23]. Many

Aloe gel, a clear colorless semi-solid gel, was types of structural rearrangement of chromosomes have
stabilized and marketed. It is used commercially to been identified in neoplastic cells, such as deletion,
produce more than one product. This AV gel beginning in duplication, inversion, insertion and translocation. Such
the 50's has gained respect as a commodity used as a base rearrangement gives rise to loss, gain and relocation of
for nutritional drinks, as a moisturizer and a healing agent genetic material. In addition, numerical aberrations, giving
in cosmetics and OTC drugs [18]. More than one study rise to loss or gain of entire chromosomes, are common
reported that some of AV gel products were cytotoxic to [24].

is constituted a high level of the gel had significant
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MATERIALS AND METHODS washed with 0.567% KCl (5 mL) with using 5ml syringe

Preparation of Plant Extract: Fresh clean leaves of Aloe incubated at 37°C for 15 to 20 minutes. Then, the tubes
vera were collected from some farms of Al-baeda region, were centrifuged at  3000  rpm  for  10  minutes  at  4°C.
northeast Libya. They were washed under running water The supernatant was discarded. Cold Carnoy’s fixative
and then let for 1h to dry. The inner mucilaginous viscous (3:1 v/v of methanol: acetic acid, 5 mL) was added to pellet
parenchymatous tissue of leaves was separated out with and mixed intensively to avoid clumping of cells. The
the help of a sterile knife and chopped. A 250 g of tubes were kept at room temperature for 30 minutes and
chopped tissue was homogenized in a warring blender at once  again centrifuged for another 10 minutes at 4°C
maximum speed for 30 min. The homogenized mass was (3000 rpm) and the supernatant removed. This process
then transferred to sealing1000 ml conical flask and was repeated twice over 20 minute intervals. Finally the
soaked in 500 ml 80% ethanol at room temperature for 48 pellet was resuspended in Carnoy’s fixative (0.5 mL) and
h. Then the aloe soaked infusion was filtered and dropped from a height on a nongreasy chilled glass slide
squeezed through 8 layers of muslin cloth and centrifuged using a fine tipped pasteur pipette. The slides were air-
at 3000 rpm at 5°C for 15 min. The supernatant was dried, coded and stained with 4% Giemsa for 20-30
collected and condensed by vacuum rotary evaporator minutes. The stained slides were then rinsed thoroughly
system at 45° C and 90 rpm to obtain jelly like extract. with running tap water followed by distilled water and
Then the jelly mass was freeze-dried in lyophilizer. The dried before being viewed under the microscope
resulting powder was stored in an airtight container in (Olympus X30 with camera). A total of 300 metaphase
refrigerator for further experimental studies. plates were scored per animals, chromosomal aberrations

Animals:  Swiss  albino  mice  (Mus  musculus,  Balb/C), chromatid gap, chromosome breaks, dicentrics
6-7 weeks old with body weight of 25-30 g from an inbred chromosome and rings, stickness and polyploid cell were
colony were used for the present study. These animals scored. The Mitotic Index (MI) was calculated by using
were maintained under controlled conditions at a the formula mentioned below.
temperature of 24±4°C and with a 12-h light/dark cycle.
Utmost care was taken to maintain cage hygiene and also
provide good ventilation and aeration in the room where
the animals were housed. Five mice were housed in
polypropylene cages. Sterile woodwork sawdust wood Statistics: The statistical software package, SPSS for
shavings were used as bedding material and the animals windows version 11.0 was used for all statistical analysis.
were fed with standard diet and water ad libitum The study of MI and chromosomal aberrations were
throughout the experiment. analyzed and expressed as mean and the standard

Three groups were treated orally daily with gavages deviation (Mean ± SD). Each treatment group was
needle for 4 weeks with the freeze-dried powder of compared with the control group. The one-way Analysis
alcoholic Aloe vera extract in doses of 40, 80 mg/kg, in of Variance (ANOVA) was done to observe the significant
DW respectively and one group as control with using differences  between  the  individual  groups.  The
DW. Tukey's multiple range test was carried to compare the

Chromosome Analysis and Mitotic Preparation: significance.
Cytogenetic damage in bone marrow cells was studied by
chromosomal aberration analysis and IM estimated. At RESULTS
29  day the animals of the study were injectedth

intraperitoneal with 0.5 ml of 0.05% Colchicine 2h prior to In current study, the potential cytotoxic and
sacrifice of these animals. Then the mice were sacrificed genotoxic effects of ethanol mucilaginous tissue of leaves
by cervical dislocation and bone marrow cytogenetic of AV extract were evaluated by observing cytological
assay was employed to determine any clastogenic effects parameters such as mitotic index and chromosome
in dividing cells. aberration, including chromatid gap, chromatid break,

The bone marrow was processed and slides were chromosome fusion, ring chromosome, dicentric
prepared by   routine  standara  air  dry  technique  [25], chromosomes, chromatid deletion, stickiness
as described by Guruprasad et al. [26]. In brief, the femur chromosomes in bone  marrow  of  Swiss  albino  mice
bones were dissected and  bone  marrow  was  aspirated (Fig. 1).

with a 26 gauge needle. The suspension was then

like chromatid breaks, fragment, chromatid deletions,

means of all doses and negative control @ 5% level of
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Table 1: The genotoxic effect of Aloe vera leaves gel extract administration for 4 weeks on mice mitotic index and chromosome aberrations.

Mitotic Chromatid Chromatid Chromosome Ring Dicentric Chromatid
Dose mg/kg Index Gap Break Fusion chromosome Chromosome Deletion Stickiness Total

Control
Mean  ±SD 5.501 ±1.049 0.470±0.596 0.48±0.360 0.15±0.725 0.1±0.376 0.07±.252 0.120±0.324 0.1±0.303
40 Mean  ±SD 3.443 ±0.285 4.21±3.119 4.97±1.00 0.96±0.725 1.26±1.167 0.6±.612 5.540±3.452 1.46±1.477
80Mean ±SD 2.015 ±0.589 4.76±3.060 5.55± 1.12±0.725 1.64±1.232 0.58±.651 5.770±3.683 2.50±2.832

Fig. 1: Chromosome aberrations of mice bone marrow after treatment with Aloe vera leaves gel extract; G: chromatid gap;
B: chromatid break; C: chromosome fusion; R: ring chromosome; DC: dicentric chromosome; D: deletion and S:
stickiness chromosome.

Results  of  this  study have been summarized in DISCUSSION
Table 1. Two doses of AV extract (Table 1) induced a
significant decrease (p<0.001) in the mitotic index in The AV plant had been used worldwide due to its
treated groups with 40 and 80 mg/kg bw (Mean±SD medicinal   properties   [2].   Several   studies   reported
=3.44±0.285 and 2.0153±0.589 and 2.21±0.02%, that  the  AV  was  cytotoxic  for   human   and   animals
respectively)  in  comparison  with  the    control [7-11, 13,14,17]. 
(Mean±SD =5.501±1.049). In this study, the effect of the AV leaves gel was

The statistical analysis of results (ANOVA) showed evaluated by genotoxic properties like mitotic index and
that the increased in all chromosome aberrations chromosome aberration in albino mice bone marrow cells.
(chromatid gap, chromatid break, chromosome fusion, ring It is found that the AV gel had been significant effect on
chromosome, dicentric chromosomes, chromatid deletion, decreasing  of  mitotic  index.  This  finding agrees with
stickiness chromosomes) in all treated animals groups observations of Kayraldiz et al. [23] who reported that AV
were highly significant (p<0.001) when compared to the induced the decreasing of the replication mitotic index
negative control. (MI) in the bone marrow cells of rats. The decrease in the

No statistically significant differences had been MI may be due to effect of one or more compounds such
observed between the effects of 40 and 80 mg/kg bw as anthraquinones; aloin and aloe-emodin which found in
doses on chromatid gap, chromatid break, chromosome AV [27]. This act may be due to the effect of AV on
fusion, dicentric chromosomes and chromatid deletion. suppression of DNA synthesis or may be caused DNA
But there are significantly differences between two doses double-strand breaks through stabilization of
in their effect on ring chromosome and stickiness topoisomerase (Topo) II-DNA cleavage complexes and
chromosomes (Fig. 1). inhibition of ATP [28]. However, Madle et al. [22]
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reported that the mitotic selection of the cells having topoisomerase II activity [17,20]. This data may be
chromosome abnormalities is capable of decreasing the coinciding with idea of  Burden  and  Osheroff  [36];
MI. Lynch et al. [37] and Kayraldiz et al. [23], that all of these

In the present study, many types of structural compounds induced increases in the formation of
rearrangement of chromosomes had been identified in topoisomerase II-stabilized cleavage complexes, providing
mouse bone marrow cells after 4 weeks of AV evidence to support a threshold concept for
administration. High frequency was showed in some clastogenicity with topoisomerase II poisons. In same
chromosome aberrations like chromatid gap, chromatid field. Epel [38] and Jain et al. [38] reported that
break and chromatid, deletion, at 40 and 80 mg/kg bw. cytotoxicity of AV might be caused by the decreasing
And low frequency in chromosome fusion, ring ATP level and the pressure from the functioning of the
chromosome, dicentric chromosome and stickiness energy production center. 
chromomsomes. There was significantly increased in the We can said, there are multiple mechanisms that
frequency of all chromosome aberrations such as; responsible for genotoxicity likely because of DNA
chromatid gap, chromatid break, chromosome fusion, ring damage induced by the chemicals and herbal medicines
chromosome, dicentric chromosomes, chromatid deletion and these include reactive oxygen species induction
and stickiness at all treatment groups when compared to [40,41] DNA polymerase arrest [42], metabolic activation
negative control. These results are coinciding with [43] and inhibition of topoisomerase (Topo) [44].
Kayraldiz et al. [23] in rat and with Heidemann et al. [16] In contrast, several studies which applied in vitro
in Chinese hamster ovary cells or in Wistar rats bone (gene mutation and chromosome aberration tests) and in
marrow cells. vivo (micro-nucleus test in murine bone marrow)

This damage of chromosomes may be induced genotoxicity studies, as well as human, animal and
directly by cytotoxic activities of chemical compounds of bacteria pharmacokinetic data, have reported that Aloe
AV. These imperfection of chromosomes are justified for plant constituents were nonmutagenic and non genotoxic
more than one reason which associated with physical and [8,14,16,45-47], But recently, a two-year National
chemical agents depend on the lesions induced in the Toxicology Program (NTP) study on oral consumption of
DNA and therefore, upon chemical structure of the non-decolorized whole leaf extract of Aloe vera found
genotoxic substance. These can even lead to DNA clear evidence of carcinogenic activity in male and female
damage [29]. rats, based on tumors of the large intestine [27].
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