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ABSTRACT

The present study was designed to investigate the cellular cytogenetic effect of lead
poisoning and the therapeutic role of selenium and olive oil as an antioxidant in mouse
bone marrow cells.

Twenty one female mice, 12 weeks old, and of 20-25 gram weight were used. The
female mice which divided into seven groups each group consist of 3 female mice ,the
control group: oral giving by 0.9 % normal saline (N.S) daily for 28 days. The treated
groups A,B,C,D,E,F: received orally with 50 mg/kg BW lead acetate, 50 mg/kg of lead
acetates + 0.5 mg/kg of selenium, 50 mg/kg of lead acetates +0.2 CC of olive oil, 100
mg/kg of lead acetates, 100 mg/kg of lead acetates+ 0.5 mg/kg of selenium, 100 mg/kg of
lead acetates+0.2 CC of olive oil daily for28 days respectively,

The administration of different doses of lead acetate caused a significant increase (P <0.05)
in number of chromosomal aberration in mouse bone marrow (ring chromosome,
fragment, centric fusions and centromeric attenuation )the high dose caused more increase
in number of chromosomal aberration in at 28 days especially ring form.

The treatment with antioxidants selenium (0.5mg/kg.B.W) and olive oil (0.2cc) caused
decreased chromosomal aberration number.

Also, the results showed that lead acetate caused a significant decrease (P <0.05) in the
mitotic index parameter whereas the treatment with antioxidant caused an increase number

of mitotic index in mouse bone marrow cells during 28 days.
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INTRODUCTION

Lead is a wide-spread environmental pollutant, which has been implicated in toxic
processes that affect several organ systems in man and other mammals(1). It is well
accepted that lead intoxication is associated with decrease in the levels of endogenous
antioxidants in liver, kidney, lung, heart and brain caused of anemia, hepato-renal
dysfunction, genotoxicity and immune suppression (2; 3; 4;5).

Inorganic lead is ubiquitous in the environment because of natural origin and
industryfactors. Lead is known to replace zinc in many enzymes, including those that are
important for proper DNA metabolism and thus can cause fatal injury (6),however,the lead,
cadmium, mercury and arsenic are among the main toxic heavy metals. That accumulated
in food chains and has a cumulative effect (7). Heavy metals often have direct
physiologically toxic effects and are sometimes permanently stored or incorporated in
living tissues (8).

Lead is a metabolic poison and a neurotoxin that binds to essential enzymes and other
cellular components and inactivates them (7). Toxic effects of lead are seen on
hemopoietic, nervous, gastrointestinal and renal systems (9). Lead can induce single-strand
DNA breaks, possibly by competing with metal binding sites in DNA (10).

The studies in  animals  showed that the significant increase in the
chromosome aberrations in rate  bone marrow  cells  after intraperitoneal
administration of lead acetate in rats (11) and mice(12) . While,(13) did not find
any increase in the frequencies of chromosomal aberrations in  mice fed
with lead acetate .

In  human, most of studies using chromosomal  aberrations  test
were performed in occupationally exposed workers, there is a considerable
controversy regarding the ability of lead to cause chromosomal damage on
exposed individual (14) . Some studies  reported increases in the frequency of
chromosomal aberrations in human populations exposed to lead (15;16).

However, other workers found no effects of lead exposure on chromosomal aberrations
frequency (17;18). Although evidence of a genetic risk associated with lead exposure
actually exists, there are still conflicting data on the conditions under which its

genotoxicity becomes apparent. In addition, little is known about cytogenetic in rabbit
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treated with lead acetate (19). In  rats lead acetate  cause chromosomal aberration
(20).

This research aimed to detect the mutagenic effect of lead acetate that induced the
chromosomal aberration in mouse bone marrow and protective role of antioxidant to reduce

lead effect.
MATERIALS AND METHODS

Experimental design : Twenty one female mice, 12 weeks old and of 20-25 grams weight
were used. The experimental animal divided to seven groups each group consist of 3 female
mice as the following:-

Control group: oral giving with 0.9 % normal saline (N.S) daily for28 days.
treated groups: A, B, C, D, E and F: received orally with 50 mg/kg BW lead acetates, 50
mg/kg of lead acetates + 0.5 mg/kg of selenium, 50 mg/kg of lead acetates + 0.2 CC of
olive oil, 100 mg/kg of lead acetates, 100 mg/kg of lead acetates + 0.5 mg/kg of selenium,
100 mg/kg of lead acetates+0.2 CC of olive oil daily for28 days respectively,

Cytogenetically analysis: Bone marrow from femur was obtained to perform analysis of

chromosomal aberrations according to (21),
The animals were sacrificed 1-2 hr after injection of 0.5 mg/kg b.w. colchicines. Bone
marrow preparation were made by extraction of bone marrow cell with 5-7 ml of KCI
(0.65%) as a hypotonic solution at 37C° for 25 min. The cells were centrifuged for 5 min. at
1000 rpm and then fixed in methyl acetic acid 3:1 and then re centrifuged at 1000 rpm for 5
min. The supernatant was discarded, the pellets resuspended in 5 ml of fixative and
centrifugation repeated. The cells spread into clean slides were air dried stained with
Giemsa stain solution and examined under light microscope at (1000X Oil Immersion).

Mitotic Index;

Determination the mitotic index according to method of (22) as in the formula:-

Number of dividing cells
Mitotic index = %100

Total cells number

Statistical Analysis
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Data analysis was done using a computer programme (SPSS 12.0 for  windows).
ANOVA (one way) and Duncan's multiple range test were used to compare between

experimental groups. A value of P<0.05 was accepted as statistically significant.

RESULTS

Cytogenetic effect of lead in mice bone marrow cells

The present study was designed to investigate the possible protective role of Selenium
and Olive Oil on bone marrow cells of mice exposed to different doses of Lead acetate. The
chromosomal aberrations were measured by two end points as in the following:-

Effect of lead poisoning and treated role of selenium and olive oil in:-

Mice exposed to different concentrations of lead acetate were found to induce
chromosomal aberration in the mouse bone marrow cells. The normal value of aberration in
the control group was found to be significantly increased (P <0.05) in animals exposed to
50mg/kg B.W of lead acetate (Group A). For 28 days and in dose 100mg/kg B.W of lead
acetate (Group D)the percentage again increased. Concerning the different types of
chromosomal aberrations, it was clearly indicated that ring form are the most type of
aberrations increased after lead administration. Fragmented chromosome, centric fusions,
attenuation centromeric was also recorded

On the other hand, the mice which had treated with selenium as antioxidant contentious
with lead acetate administration showed significant decrease (P <0.05) in the number of
different type of chromosomal aberration in their bone marrow cells with different
concentrations of Lead acetate in compared with control group .but in animal that had
treated with olive oil contentious with lead acetate administration show significant increase
(P <0.05) in the percentage of chromosomal aberration in compared with selenium addition
that we can recorded in less level and in compared with control group. Fig (1, 2, 3, 4 and 5)
(Table 1)

Mitotic index for effect of lead poisoning and treated role of selenium and olive oil:-

In this study the lead acetate dose 50 and 100 mg/kg B.W. Induced significant
decrease (P <0.05) in the percentages of dividing cells in the bone marrow of female mice
as compared with the control group, and the analytical essay shows the dose (100
mg/kg.B.W) was more effective on the decrease of mitotic index. whereas the mice which

had treated with selenium and olive oil contentious with lead acetate administration showed
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a significant increase (P <0.05) in the percentages of dividing cells in the bone marrow of
female mice as compared with the group of lead acetate and control group (Table 1)

Fig: (1) Normal chromosome of metaphase in the control group(1000X Giemsa Stain)

Fig (2) Chromosomal aberration type Fragmented chromosome exposure of 50mg/kg
Lead acetate and olive oil (1000X Giemsa Stain)
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Fig(3) Chromosomal aberration type Centric fusion exposure of 100mg/kg Lead
acetate 1000X Giemsa Stain

Fig(4) Chromosomal aberration type Ring chromosome exposure of 100mg/kg Lead
acetate & 0.2 mg/kg Selenium 1000X Giemsa Stain

178



Bas.J.Vet.Res.VVol.11,No0.2,2012

Fig(5) Chromosomal aberration type Centromeric attenuation exposure of 100mg/kg
Lead acetate 1000X Giemsa Stain

Table (1): The role of selenium and olive oil in chromosomal aberrations and Mitotic

Index in bone marrow of female mice exposed to lead acetate.

berrations

Ring Fragmentation Cen_trlc Centromgrlc Mitotic index
fusion attenuation
Control a a b c a
(0.9% N.S)) | 1+£0.05 1.0+0.087 1.4+0.079 0.6+0.025
A A A A 77.61+5.54
a b a C b
Group A 10.57£1.05 | 7.16+0.55 10.25+1.15 3.5+0.37 59 5+3 71
B B B B
Group B a b b c ce
85+1.71 |5.88+0.8 9.0£1.11 2.71+0.41
C C Be B 68.62+7.31
Group C a b a c c
10.55+1.71 | 6.57£0.7 9.4+1.53 3.25+0.65
B Bc B B 66.60£3.95
Group D a b b c d
12.441.53 | 7.51+1.62 8.43+1.62 3.79+0.32
D B c Bc 48.3845.10
Group E a b a a c
4.3+0.33 | 6.5+0.29 3.8+0.37 4.57+0.61
E B E C 60.86+4.3
Group F a ab b c e
7.45+0.85 | 6.8+0.67 5.81+0.77 2.4+0.51
C B D B 58.7+7.81

*Significant differences at (P <0.05). Duncan's multiple range tests.
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*Small letters refer to significant differences horizontally.
*large letters refer to significant differences vertically.
*S. E. Stander error

DISCUSSION

The chromosome aberration frequencies in the analyzed bone marrow cells because
bone marrow is one of the most convenient tissues for testing the mutagenic effects of
environmental factors due to the low frequency of spontaneous chromosomal aberrations,
high cell proliferative activity, relatively rapid and simple method of making the
preparations. The cytogenetic method applied is intended to show the sensitivity of
chromosomal aberration assay in animal’s bone marrow to determine whether certain
components of the environment (lead) can induce chromosomal aberrations with a
frequency that is significantly higher compared with their frequency in the control animals.

The present study indicated that animals treated with lead acetate showed several-fold
increase in the frequency of deferent type of chromosomal aberration and a significant
decrease of mitotic index compared with control group. On the other hand the experimental
animal treated with both selenium & olive oil showed a significant decrease in number of
chromosomal aberrations and the mechanism of protection of Selenium &Olive oil may
also depends on potentially scavenging the toxic and free radicals of lead acetate.
In eukaryotic cells, this metal is usually studies reported increases in the frequency of
genotoxic through a mechanism that until now has not been well characterized and possibly
involves indirect damage to DNA, either by affecting the stabilization of chromatin or by
interacting with repair processes (23;24)

Chromosomal rearrangements are sensitive endpoint towards the action of genotoxic
with various origins. Chromosomal aberrations are changes in chromosome structure,
which involve gross alteration of the genetic material and are detected using light
microscopy. Structural chromosomal aberrations may be induced mainly by direct DNA
breakage, by replication on a damaged DNA template, and by inhibition of DNA synthesis
(25; 26). The application of cytogenetic observations is the various concentration of lead
acetate causes the chromosomal aberration and significantly different from control. These
observations clearly show that lead acetate is mutagenic, capable inducing chromosomal
aberration.

Generally chromosomal aberration due to interfere of spindle fibers formation, which
cause disturb of mitotic division. Chromosomal stickiness arise due to improper folding of

chromosome fiber into single chromatid and chromosomes (27;28). Lead compounds do
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not appear to damage DNA directly. However lead ions are known to participate in reaction
generating ROS, which can cause DNA breaks, and damage of chromosome structure. ROS
induced DNA alterations due to lead catalysis could not have been repair. In addition, leads
ions are repeatedly known to inhibit the DNA polymerase _ one of the enzymes involved in
DNA repair process (29;30). There are several possible mechanisms how lead might
interfere with DNA repair process Besides a direct interaction with repair enzymes, lead
ions may also interfere with calcium regulated processes involved in the regulation of DNA
replication and repair (30).

In the present study, we have been intensively studied lead as carcinogens and we have
investigated the suppressive effect of selenium and olive oil as an antioxidant - to reduce
chromosomal aberrations caused by lead in mouse bone marrow cells. So we suggest that
the extract of selenium & olive oil provide variable protection to genetic material indicated
by reduction of the total aberrant cells or different types of chromosomal aberrations. This
show that the present results are agreement with the observation of (31)which show that
the oral administration of volatile oil after administration of lead acetate provides variable
protection from its genotoxic effect and(32) which reported that the toxic metal may lower
genetic stability by oxidative DNA damage and interaction with DNA repair processes and

the present study agreement with (33)and(34)

aail) s BauaS) cilauaaS (g 31 5 g grtabeadd adlall ) galt &y gla A8 59 A 2
A il o) Al alial) pIAS 3 Gabia il il

G b Jie aaa Juasd 520 AR Jax ¥
_é\‘)ﬂ\cﬁ)a..\“cﬁw\@bcg)@\gﬂ\%\ﬁ‘@)ﬁﬂ\&}

AadAl)
ool A3Mal) ) sall 5 aloa I iy 2aLAN (5 glal) )y sl i) (g Da0 Cranla Alal) Al
OV alae PG sl b 053 Cu
(O 3 4e gana JS Cialai aualaa? (I Ciand a2 25-20 (5§ sl 12 pem o) W &I e 21
Lsad Leay a3 o3 S (e edieciead]) Alalaall aadlaall 5 (oo ol sandl) J slaally U s e ya 3 jlapd) A sena
Jille 0,2+ sala )l (1 aale50¢ a spisdeall (o aitle 0,5+ aboa (1o axle50 ¢ (aloa Il A 228/ aale 50
waba | (10 2210100 ¢ pspili 0,5 +uaba )l (10 p2le 100 ¢ paba)ll (w0 p28/pake 100 ¢ s 3 Cu )
p52 28 Baals La sy il o 5 3l ) e L0, 2+

181



Bas.J.Vet.Res.VVol.11,No0.2,2012

FLaS (8 Aaa gas g g S la gl 230 80 o3n 5l abia 1) S Jglae (e Ailitia DAL (i pal) i
HS / aile 100 Ae yadl (e s i 53 asa 50 S 5 43S yo Jadi) il ce Ja ¢ s o sus 59 )S) O il alac
05128 UDA dyagus g5 1) il i) 230 3P <0.05)  Ausine 535 sm 5 it o2 5l b Il A (0
LGl <l La gt

30 (& el Ci 053l ) (g sille 0.2 5 o ssiabd) (10 p2S/p02e0.5 Ao a2l wil s Aallaall
A go sa 5 S il p51)

ALl e 812 gale (P <0.05 Gl i sda o) (abia jl) YA Jglaa sllae ] o) iliil] cuiy
Ol plae LA LA & ) sl sdise 853l 3auSY) Gl ibiaey Aadlaall il cuyelal Laiy ol

Al e e e 28 I

REFERENCES

1. Correa, M., A. F. Roig-Navarro & C. M. Aragon.,(2004): Motor behavior and brain
enzymatic changes after acute lead intoxication on different strains of mice. Life
Sci. 74, 2009-2021.

2. Piasek, M., K. Kostail & A. Bunarevic.,(1989): The effect of lead exposure on
histopathological changes in the liver and kidney in relation to age in rats. Arh. Hig.
Rada Toksikol. 40, 15-21

3. Hertz-Picciotto, I. & J. Croft.,(1993): Review of the relation between blood lead and
blood pressure. Epidemiol. Rev. 15, 352-373.

4. Reichlmayr-lais, A. M. & M. Kirchgessner.,(1997): Handbook of nutritionally
essential mineral elements. O’dell Bl. Sunde, R. A. Marcel Dekker, Inc., New York.
pp. 479-792.

5. Zhao, Z. Y., R. Li, L. Sun, Z. Y. Li & R. L. Yang.(2004): Effect of lead exposure on
the immune function of lymphocytes and erythrocytes in preschool children. J.
Zhejiang Univ. Sci., 5, 1001-1004.

6. Mohammed-Brahim, B.; Buchet, J.P. & Lauwerys, R., (1985). Erythrocyte
pyrimidine 5’- nucleotidase activity in workers exposed to lead, mercury or
cadmium. Int Arch Occup Environ Health, Vol. 55, No. 3, pp. 247-252.

7. Cunningham, W.P. & Saigo, B.W., (1997). Environmental science: A global concern,.
WMC Brown Publisher, ISBN 978-0697391520, New York. p: 389, 4thed.

8. Bokori, J.; Fekete, S., Glavits, R., Kadar, I., Konez, J. & Kovari, L., (1996).
Complex study of the physiological role of cadmium IV. Effects of prolonged
dietary exposure of broiler chickens to lead. Acta vet. Hung., VVol.44, pp. 57-74.

182



Bas.J.Vet.Res.VVol.11,No0.2,2012

9. Ma, W.C., (1996). Lead in mammals. In: Environmental Contaminants in Wildlife:
Interpreting Tissue Concentrations, W. N. Beyer, G. H. Heinz and A. W. Redmon-
Norwood(Eds.), (pp. 281-296), SETAC Special Publication Series. Lewis
Publishers, Boca Raton, ISBN 978-1566700719, Florida.
10. Shaik, A.P.; Sankar, S.; Ready, S.C.; Das, P.G.; Jamil, K., (2006). Lead-induced
genotoxicity in lymphocytes from peripheral blood samples of humans: in vitro
studies. Drug and Chemical Toxicology,Vol. 29, No.1, pp. 111-124, ISSN 0148-
0545.

11. Tachi, K., S. Nishimae and K. Saito., (1985). Cytogenetic effects of
lead acetate on rat bone marrow cells. J.Arch. Environ Health. 40: 144-147.

12. Fahmy, M.A., (1999). Lead acetate genotoxicity in mice. Cytologia, 64: 357-365.

13. Deknudt, G. and G.B. Gerber., (1979). Chromosomal aberrations in bone-
marrow cells of mice given anormal or a calcium-deficient diet supplemented
with various heavy metals. Mutat Res., 68:163-168.

14. Garcia-Leston, J., J. Méndez, E. Pasaro, and B. Laffon., (2010). Genotoxic effects of
lead: An updated review Environment International., 36: 623-636.

15. Huang, X.P., ZY. Feng, W.L. Zhai and J.H. Xu., (1988). Chromosomal
aberrations and sister chromatid exchanges in workers exposed to
lead. Biomed Environ. Sci., 1: 382-387.

16. Shaik, AP. and K. Jamil.,, (2009). Individual susceptibility and
genotoxicity in workers exposed to hazardous materials like lead. J. Hazard
Mater., 168: 918-924.

17. Bauchinger, M., J. Dresp, E. Schmid, N. Englert and C. Krause, (1977).
Chromosome analyses of children after ecological lead exposure. Mutat Res.,
56: 75-80.

18. Nordenson, I, S. Nordstrom, A. Sweinsand L. Beckman., (1982).
Chromosomal aberrations in lead- exposed workers. Hereditas. 96: 265-268.

19. Willems, M.1., G.G. de Schepper, A.A. E. Wibowo, H.R. Immel, A.J.J. Dietrich
and R.L. Zielhuis.,( 1982). Absence of an effect of lead acetate on
sperm morphology, sister chromatid exchanges or on micronuclei
formation in rabbits. Arch. Toxicol., 50: 149-157.

20. COOH, S. (2004) . Canadian Centre for Occupational Health and Safety. Lead

Acetate. http://www.intox.org/databank/documents/chemical/leadacetate/cie 131.

183



Bas.J.Vet.Res.VVol.11,No0.2,2012

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

Giri, A. K., G. Talukder & A. Sharma.,(1986).: Sister chromatid exchange induced
by metanil yeiilo and nitrate singly and in combinationin vivo on mice. Cancer
Lett., 31, 299-303..

Stich, H. F., and San, R. H., (1981). Topics in environmental physiology and
medicine in (short-term tests fort chemical carcinogens) springier verge, New
York, P. 178-199

Zelikof, J.T., A. Li, X. Hartvig, M. Costa Wang and T. Rossman., (1988). Genetic
toxicology of lead compounds. Carcinogenesis, 9: 1727-1732.

Hartwig, A., Schlepegrell ,R. and Beyersmann ,D ,(1990). Indirect mechanism of

lead induced genotoxicity in cultured mammalian cells. Mutat Res., 241: 75-82.

Sorsa, M., Wilbourn, J. & Vainio, H., (1992). Human cytogenetic damage as a
predictor of cancer risk, In: Mechanisms of Carcinogenesis in Risk Identification,
Vainio H., Magee P.H., McGregor D.B., McMichael A.J. (Eds.) pp. 543-554,
IARC Scientific Publication no. 116 (WHO), ISBN 978-9283221166, Lyons and
International Agency for Research on Cancer, New York.

Albertini, R.J.; Anderson, D., Douglas, G.R., Hagmar, L., Hemmimki, K., Merlo,
F., Natarajan, A.T., Norppa, H., Shuker, D.E., Tice, R., Waters, M.D. &
Aitio, A., (2000). IPCS guidelines for the monitoring of genotoxic effects of
carcinogens in humans. International Programme on Chemical Safety. Mutation
Res., pp. 111-172,

Xiao-weli, Q., (2004). Mutagenic Effect of Chromoum Trioxide on Root Tip Cells of
Vicia faba J.Zheijiang Univ.SCI.5(12): 1570-1576.

Ahmad, S & R. Yasmin., (1992). Effect of Methyl Parathion and Tri-miltox on the
Mitosis of Allium cepa . Cytologia. 57:155-160.

Acharya, U.R.; AcharyaS; & Mishra, M.,(2003). Lead Acetate Induced
Cytotoxicity In Male Germinal Cells of Swiss Mice. Industrial Health. 41 : 291-
294,

Kasuba,V,R. Rosgaj,A Fucic,V.M Varnai & m Piasek., (2004). Lead Acetate
genotoxicity in suckling rats. Biologia, Bratislava. 5916:779-785.

Ibrahim M. EI-Ashmawy, Abeer F. El-Nahas and Osama M. Salama
.,(2005)Protective Effect of Volatile Oil, Alcoholic andAqueous Extracts of
Origanum majorana on Lead Acetate Toxicity inMice. Basic & Clinical

Pharmacology & Toxicology , 97, 238-2

184



Bas.J.Vet.Res.VVol.11,No0.2,2012

32. Jadhav,S.H,Sarkar,S.N .Tripathi ,H .C.(2006):Cytogenetic effects of a mixture of
selected metals following subchronic exposure through drinking water in male
rate.pp.997-1005.

33. Supartini Syarif, Kurnia Safitri, Yetty Yusri Gani., (.2008) . Induction of
chromosomal aberration by lead acetate in mouse bone marrow, Proceeding of
The International Seminar on Chemistry 2008 (pp. 660-662)

34. Ahmed Y.F, Karima G.H.M. Mahmoud,A.A. Farghaly, Mona A. Abo-Zeid and
E.M. Ismail.,(2012) .Some Studies on the Toxic Effects of Prolonged Lead
Exposurein Male Rabbits: Chromosomal and Testicular Alterations. Global
Veterinaria 8 (4): 360-366

185



