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Abstract: The objective of this study is to investigate thdity of comet assay and chromosome aberrations
analysis for detecting the possible antimutageaiiy of vitamin C to reduce the genotoxic effadttrimethyltin
(TMT). TMT is one of the organotin compounds whishwidely used as polyvinyl chloride heat stabitzand
marine biocides. In this study, male Swiss miceeneeated interapretoneally (i.p.) with three tdsteses 0.25,
0.50 and 1.0mg TMT/kg b.wt. for 1, 2 and 3 dayskafihe comet assay in nucleated bone-marrow celts a
chromosome analysis in spermatocytes were perfo@bdafter the last treatment. The amount of DNAage in
cells was estimated from comet tail length as #terg of migration of the genetic material. A sifigant increase in
comet tail length indicating DNA damage was obséraeall concentrations compared with control (908). The
mean comet tail length showed a concentrationtedland time-dependent increase. Also, the pergenté
chromosome aberrations in spermatocytes was tatigt significant (p<0.05) and showed dose andetim
dependent manner. Concurrent administration oiitaC (VC) orally at 20mg/kg b.wt. with the higheftse of
TMT for 1, 2 and 3 days reduced DNA damage in saratd germ cells to a significant extent. In coisgbn, our
results indicated that vitamin C ameliorated DNAndge and genotoxicity induced by trimethyltin ircensomatic
and germ cellgn vivo. [Nature and Science 2009; 7(12):1-7]. (ISSN: 15480).
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1. Introduction There is considerable evidence that the effects of
Among the various chemical agents that can indud8utagenic and carcinogenic agents can be altered by
damage in animals and humans, pesticides are apriftany dietary constituents. Vitamin C (VC) is an
offender, chief among these are organotin compqundgssential dietary nutrient required as a co-fadtor
which are used not only in agricultural pesticides; many enzymes and a very efficient antioxidant,
also in many industrial processes, as materi@icavenging reactive oxygen and nitrogen species and
preservatives, and as components of antifoulingtpai protecting cells against free radical- mediated aigen
(Fent, 1996 and 2003)Organotins are widely dispersed(Sanchez-Moreno et al, 2003) Besides exerting
throughout the ecosphere where they can bantioxidant influence directly, VC can promote the
accumulated into the food chajidodgeet al, 1979)via  removal of oxidative DNA damage from the DNA and/or
the tin geocycl€Craig, 1988) Trimethyltin (TMT) is a nucleotide pool, through the upregulation of repair
potent toxicant that selectively kills cells in thentral enzymes(Cooke et al, 1998) The inhibitory effect of
nervous system, immune system, spleen, lung, a towards a number of mutagens/carcinogens was
kidney(Brown et al, 1979; Snoeijet al, 1985; Philbert shown by many authors in humans and animals
et al, 2000) TMT intoxication resulted in phenotypic (Mooney et al, 2005; Hassaret al, 2006; Fahmy et al,
changes indicative of apoptosis cell death, whicR008) The goal of the present study is to evaluatérhe
includes chromatin condensation, nuclearivo protective effect of VC against the DNA damage
fragmentation, mitochondrial dysfunction, reactivenay be induced by TMT in mouse somatic and germ
oxygen species production, membrane blebbing arfiglls.
caspase activatiofstine et al, 1988; LeBelet al, 1990;
Geloso et al, 2002; Jenkins and Barone, 2004) 2.Materials and Methods:
Administration of TMT at 2.8 mg/kg, i.p. induced 2.1. Animals
neural damage seen in the dentate granule celtsasf Laboratory-bred strain Swiss albino male mice of 8-
(Ogita et al, 2004) The induction of cytogenetic 10 weeks old with an average weight of 27.5+2.5 g
damage to mammalian cells by TMT has been indicatéptained from the National Research Center, Cairo,
in a number of published reporis vivo andin vitro  Egypt, were used. Animals were housed in groups (5

(Ghosh et al, 1989; Ganguly et al, 1992; Ganguly, animals/ group) and maintained under standard
1994; Doppet al, 2007) conditions of temperature, humidity and light. The

animals were given standard food and watklibitum.
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2.2. Chemicals : (a)

TMT was purchased from BDH Chemicals Poole
England. VC was purchased from Sigma, USA. Al
other chemicals used were of analytical grade.

armat ™ i L il

2.3. Doses and experimental design I I I

The experimental design involved: 1- Mice were . o -
treated i.p. with the doses 0.25, 0.5 and 1.0mg /KgIT ; R
b.wt. for 1, 2 and 3 days. 2- Concurrent admintgire : (b)
of VC at 20mg/kg b.wt. and 1mg TMT/kg b.wt. for 1,2
and 3 days. The samples were taken 24h after dte [
treatment from the bone-marrow cells for DNA damag .
detection by comet assay and spermatocyte cells f ' 2
chromosome aberrations detection. In all experigent ‘'m
the animals groups were treated with vehicle as ¢ I [ | [ ]
negative control, 20mg VC/kg b.wt. and 1mg ' ' L
mitomycin C/kg b.wt. as a positive control. All spies - g T 5 g T g
were collected after 24h. LS RATTEES

Dareratie M llar

[ g

R Figure 1: Diagram represents (a) Comet tail length (um =

2.4. Cell viability . . SE) (b) Chromosome aberration (% + SE) induced by

To measure cytotoxicity, 15ul of each original cell  gitterent doses of TMT for three times intervals
SUSpenSion was mixed WIthlSHl of 0.4% solution of compared with MMC as a positive control.

trypan blue vital dye. Cells were analyzed withigit
microscope and the percentage of viable cells wagble 1: The percentage of cell viability and comet
determined from 200 cells for each experimentaligro  tail length (um) in mice nucleated bone marrow

(Zamorano-Ponceet al, 2004) cells after treatment with TMT alone and in
combination with vitamin C.
2.5. Comet assay Treatments Time of (%) of Comet tail
The comet assay was performed as described by Treatment  Viable length
(Day) Cells Mean +SE

Tice et al (2000) Mice femurs were dissected out and
bone marrow was aspirated from each femur into ened

solution. The cell suspension (25 pl) was mixedd1:1 . Control 93 1.14+0.23
with 250 pl molten low melting point (LMP) agarose, (vehicle)

and samples of 75 ul of the mixture were rapidiead

on CometSlides. After gelling for 20 min at 4°Ctre “./\I/(Cb - 94 1.17:0.28
dark, slides were put in a tank filled with lysisgion 20mg/kg b.wt.

(2.5M NaCl, 0.1M EDTA, 10mM Tris base, 1% sodium ;1 v 4" ] 1o 11084119
lauryl sarcosinate and 1% Triton X-100) for 1h & 4n positive control

the dark. Slides were then washed three times with | 1yt

neutralization buffer (0.4M Tris, pH 7.5) for 5 mamd 0.25mg/kg b. wt. 1 91 3.72+0.46
incubated in fresh alkaline buffer (0.3M NaOH and 2 87 3.9240.58'
1mM EDTA, pH>13) for 30min at room temperature to 3 82 4.48:0.9F
allow unwinding of DNA. Electrophoresis was then g gmgig b, wt. 1 85 3.9040 .48
carried out at room temperature in fresh ice-cold 2 80 5.31+0.52
alkaline electrophoresis buffer for 30 min (1V/cm; 3 78 8.37x0.97
300mA). After _eIectrophores_is,_ slides were _gen_tly 1.0mglkg b. wt. 1 82 4314097
washed three times for 5 min in fresh neutralizatio 2 77 6.70+1.2G
buffer and exposed to 70% ethanol for 5 min. After 3 70 9.01+1.6F
drying at room temperature, slides were stainetl @&

pl of ethidium bromide solution (20pug/ml) and caer v.TMT+V.C. 1 84 3.42+0.58'
with cover slip. Comets were examined at 200X 1.0mg/kg b. wt. 2 81 4.71£1.19°
magnification using a fluorescence microscope. + 20mg/kg b.wt. 3 76 5.86£0.76"

a) Significant compared to vehicle control (p<0.05)
b) Significant compared to TMT treatment at 1mghkevt.
(p<0.05) (t-test)

http://www.sciencepub.net/nature 2 naturesciencej@gmail.com




Nature and Science 2009; 7(12)

Table 2: Number and mean percentage of diakinase rtagphase | cells with chromosome aberrations in mice
spermatocytes after treatment with TMT alone and incombination with vitamin C.

Treatments Time of XY un. Auto. un. XY+ Auto.  Chain (IV) Total Aberrations
Treatment un.
(Day) No. Mean (%)+SE
1. Control (vehicle). - 7 5 - - 12 2.4+0.65
1.LVC (20mg/kg b. wt.) - 5 4 - - 9 1.8+0.52
IIl. MMC (1mg/kg b. wt.) - 35 20 4 2 61 12.2+132
positive control
IV. TMT
0.25 mg/kg b. wt. 1 14 6 - - 20 4.0+0.54
2 15 7 - - 22 4.4+0.40
3 18 8 - - 26 5.2+0.60°
0.5 mg/kg b. wt. 1 16 7 - - 23 4.6+0.42
2 15 12 - - 27 5.4+0.54
3 18 13 1 - 32 6.410.48
1.0 mg/kg b. wt. 1 19 13 - - 32 6.4+0.42
2 22 15 1 1 39 7.810.56"
3 28 17 - 2 47 9.410.58
V. TMT+V.C. 1 20 5 - - 25 5.0+0.50
1.0mg/kg b. wt. 2 18 11 - - 29 5.80.64
+ 20mg/kg b.wt. 3 21 12 - 1 34 6.8+0.46"

The total number of scored cells is 500 (5 aningsip), XY un.: XY univalent; Auto. un.: Autosomahivalent
a) Significant compared to vehicle control (p<0.05)
b) Significant compared to TMT treatment at 1mdbkgt. (p<0.05) (t-test)

Evaluation of DNA damage

Five good-quality slides were selected for eac
variable from the different treatment groups in@hgd
controls. All slides were independently coded an
scored. A total of 50 comets were scored for ea
variable. The comet tail length was measured with
calibrated ocular micrometer disk. The quantificatof

the DNA damage was made by calculating as comiet {giigyre 2: Photomicrographs of damaged DNA observed

length (um) = total length of comet —head diamétee after the treatment of mice bone-marrow cells with
significance of the effect of each treatment dosesws TMT showing increase in tail moment. Comets were

the solvent control and between treatments with classified for qualitative evaluation into (a)
protection versus treatment alone was evaluatet by ~ Undamaged cell, (b) Highly damaged cell.
test.

2.6. Chromosome aberrations 3. Results:

For spermatocytes preparation, animals from eachl. Cell viability:
group were injected i.p. with colchicine, 2-3h hefo ~ The cytotoxic effect of TMT was determined using
sacrifice. Animals were sacrificed by diethyl ettmr three different doses for 1, 2 and 3 consecutives.da
end of treatments. Chromosome preparations were mabihe percentage of viable cells reduced in a dose an
from testes according to the techniqueEnfans et al  time dependent. Oral administration of VC with the
(1964) 100 well spread diakinase-metaphase | cellBighest dose of TMT increased the percentage df cel
were analyzed per animal (5animals/ group) foriability for all the tested doses. The percentaje
chromosome aberrations. Metaphases with univalenyi@ble cells was always70% after treatment for all
and chromosome translocations were recorded. TigXPperiments as recommended for comet assay by the
significance of treatment from the control data andnternational Workshop on Genotoxicity test Procedu
treatment plus protective versus treatment alons wéTiceetal., 2000; Table 1).
calculated using t-test.
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3.2. Comet assay:
The amount of DNA damage in the cell was
estimated from tail length as the extent of theratign

of the genetic material in the direction of the d@o V" x o @ .e
During electrophoresis, cell DNA was seen to mor .: s ." ~ Y < “'Dﬂ. {‘
rapidly migrate towards the anode at the highes ‘) ™ e " YRR
concentration than at the lowest concentrationn&le ‘g » B2 o

. . u oW
comet tail tended to increase when exposure wi 4 <
prolonged from 1 to 3 days. Mean tail length (urh) o @ B

comets obtained by TMT treatment is given in tdtie ) )
The trend of increase in comet tail length withrease Figure 3: Metaphases spread from mice spermatocytes
in concentration and duration is depicted in fig(2 showing (a) XY univalents, (b) Autosomal univalents
All the concentrations and their respective duratio after reatment with 1mg TMT/ kg b.wt,

evoked significant DNA damage (p<0.05) compared

with controls. The maximum DNA damage was,

. . aberrations in spermatocyte cells in a dose ane tim
recorded at the highest dose of TMT. This damage w .
reached to 9.01um after treatment for 3 days wNT' T ?esponse. The same observations showeGHiysh et

in comparing to 11.03um for positive control (MMC) al (1989)andGanguly et al (1992) Theydemonstrated

. . that TMT induced elevation in the frequency of
and 1.14um for negative control. The highest DNAnicronuclei and sister chromatid exchanges in cettu

damage reduced to 5.86um after concurrent treatmenth .
- uman lymphocytes. Also, TMT had the ability to
1mgTMT/kg and VC (20mg/kg) for 3 consecutive dayﬁnduce chromosome aberrations in mice bone-marrow

(Table 1, Figure 1a). cellsin vivo 6h after treatmeniGanguly, 1994) Dopp

et al (2007) observed that di- and trimethyltin
significantly induced micronuclei, chromosome
berrations, sister chromatid exchanges and DNA
amage at non-cytotoxic concentrations in CHO-8cel

is worth to mention that other organotin compadsin
gfich as butyl- and phenyltin induced hyperdiplatisc
(aneuploidy) and chromosome supercontraction even a
low concentrations in cultured human lymphocytes
%]fensenet al, 1991)

3.3. Chromosome aberrations:

The genotoxic effect of TMT on the germ cells wa
illustrated by examining the chromosome aberrations
mouse spermatocytes. Table (2) and figure (1tﬂ
represents the chromosome aberrations in mou
spermatocytes after treatment with different dosés
TMT for the three time intervals.

It was demonstrated that the highest percentage

chromosome ~aberrations reached +0.58 after With respect to the chromosome aberrations induced

treatment with 1mgTMT/kgb.wt. for 3 days compareq

" n mouse spermatocytes after 1, 2 and 3 days of
to 1%.'&1'2 f;)r |p9|'syl1yve contr(tJI and 2'43'65 ford treatments with TMT, it was observed that diss@ciat
negative -control. IS percentage was decrease L'i?livalents dominated autosomal and XY-univalents.

6.810.46 after concurrent treatment of TMT. amglkg)—lowever, XY-univalents were more frequent. Thisetyp
and VC for the same period of time. The main typbs f abnormality has been discussed as an indicdtar o
chromosome aberrations observed were XY univalen echanism of male sterility from radiations and

and autosomal univalents (Figure 3). mutagenic chemical@Cattanach et al, 1968; Rappet

al, 1977) Translocations in the form of chain IV were

observed at low frequency. According \tdilliam and
su (1980) chromosome translocations in germ cells
ave been observed in animals after treatment with
nizing radiation, but rarely in those treated hwit
emicals.

4. Discussion:

The aim of the present study was to evaluate t
protective effect of VC towards DNA damage induce
by TMT in mouse nucleated bone-marrow cells an
chromosome aberrations in mouse spermatocytes. D
damage was carried out using comet assay, a matecu
technique that has been increasingly employed to

evaluate in vivo and/or in vitro DNA damage in : :
e assay and cytogenetic analysis may be resulted ftem
individual cells (Manas et al, 2009) Spermatocytes The oxidative stress and the enhancement of the

represent the only system in which the transm'es'blintracellular generation of reactive oxygen species

genetic damage from one generation to another takfﬁOS) formed b
- y TMT(Sergent et al, 1999) These
place(William and Hsu, 1980) ROS can damage DNA and division of cells with

. - unrepaired or misrepaired damage leading to mustio
Our data showed that TMT induced statistically, : : o
significant increase in DNA damage which represrdanteAlso’ If these changes appear in critical genesh sis

. . oncogens Or tumor suppressor genes, initiation or
by tail moment in bone-marrow cells and chromosom g bp g

The DNA breaks that are detected in the comet
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