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paralysis�and�coma�are�the�effects�of�lead�on�central�
nervous�system����.�It�inhibits�various�key�en�ymes�
involved� in� the� heme� synthesis� and� affects� the�
hematopoietic� system.� It� increases� the� fragility� of�
cell� reducing� the� lifespan� of� erythrocytes.� These�
two� processes� results� in� anemia� �4,5�.� Acute� and�
chronic�nephropathy�is�the�renal�abnormality�that�
occurs�due�to�lead�e�posure����.

� Common� effects� of� lead� seen� in�men� include:�
abnormal�spermatogenesis,�chromosomal�damage,�
infertility,� altered� prostatic� function� and� changes�
in� serum� testosterone.� Infertility,� premature�
membrane� rupture,� pre-eclampsia,� pregnancy�
hypertension� and� premature� delivery� �7�� are� the�
effects�of�lead�on�women.

Lead�e�posure� induces� free� radicals�generation�
that� results� in� the� pathogenesis,� which� could� be�
overcome� by� antio�idant� supplementation,� an�
alternative� for� chelation� therapy� �8�.�This� vitamin�
may�chelate�lead�from�the�tissues.�The�pathogenesis�
of�lead�to�icity�might�be�due�to�its�direct�interruption�
in� en�yme� activation,� competitive� inhibition� of�
trace� mineral� absorption,� interrupts� structural�

�ntroduction

Lead� is� a� ubi�uitous� environmental� pollutant�
that� has� been� detected� in� various� phases� of�
environmental� and� biological� systems.� Lead�
induces�a�broad�range�of�physiological,�biochemical,�
and� behavioural� dysfunction� in� research� animals�
and� humans,� including� central� and� peripheral�
nervous� systems,� haemopoietic� system,� cardiac�
system,� liver,� kidneys� and� human� reproductive�
systems��1�.�Lead�has� its�effects�on�the�peripheral�
nervous� system� in� adults� while� in� children� the�
central�nervous�system�is�much�more�affected��2�.�
Encephalopathy,�lack�of�coordination,�convulsions,�
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protein�synthesis�by�binding�to�sulfhydryl�proteins,�
alteration� in�calcium�homeostasis,�and� lowers� the�
level�of�available�sulfhydryl�antio�idant�reserves�in�
the�body� �9,10�,� reported� that� thiamine� scavenges�
supero�ide�and�hydro�yl�radicals�thereby�reduces�
the� o�idative� stress.� Thiamine� is� a� water� soluble�
sulphydryl� group� containing� vitamin,� the� most�
recommended�therapeutic�agent�for�the�lead�to�icity�
studies.�Researchers�have�postulated�that�thiamine�
plays� role� in� the�decrease� in� lead� absorption� and�
stimulates� its� e�cretion� �11�.� The� present� study�
aimed� to� investigate� the� ameliorative� effects� of�
using� thiamine� hydrochloride� on� lead� to�icity� in�
albino�rats�using�blood�parameters�as�indicators�of�
o�idative�stress.

Materials�and�Methods

Male� Albino� rats� with� the� weights� ranging�
from�100-1�0g,�were�purchased�from�Agricultural�
�niversity� E�tension� Centre,� Kattupakkam,�
Chennai,� were� kept� at� room� temperature� (�2� ��
20C)�at�L:D�(12:12)�cycles.�E�periments�were�done�
in� accordance� with� the� National� Institutes� of�
Health���uide�for�the�Care�and��se�of�Laboratory�
Animals���1��.�Animals�were�categori�ed�into�four�
groups� of� si�� animals� in� each� group� (�roup� I� ��
control,��roup�II��� lead�acetate-treated,��roup�III�
��lead�acetate�and�thiamine�hydrochloride�treated,�
�roup� IV� �� thiamine� hydrochloride� treated).�
All� animals� were� acclimati�ed� to� laboratory�

conditions� before� the� e�periment.� Animals� were�
maintained� in�polypropylene�cages�and�provided�
with�standard�food�pellets�and�ad�libitum.��CPCSEA�
No� �� IAEC� 1/2008/02�.� Thiamine� hydrochloride�
was� purchased� from� Sisco� Research� Laboratories�
Private� Limited,� Mumbai� India.� All� chemicals�
inclusive� of� lead� acetate� used� were� of� analytical�
grade.��roup� I� animals� served� as� control.� �roup�
II� animals� were� administered� with� lead� acetate�
intraperitoneally� � (100� mg/kg)� every� day� for�
14�days��14�.��roup�III�animals��were�administered��
with� Thiamine� hydrochloride� (150� mg/kg)� (ip)�
�15�� and� lead� acetate� � Intraperitoneally� (ip)� (100�
mg/kg)�every�day�for�14�days.��roup�IV�animals�
received� Thiamine� hydrochloride� (150mg/kg)�
(ip)� for�14�days.�Biochemical�determinations�were�
performed� after� 14� days� of� lead� acetate� and/or�
thiamine� hydrochloride� administration.� At� the�
end�of�e�perimental�period�(14�days)�animals�from�
all�groups�were� sacri��ced�by�cervical�dislocation.�
Blood� samples� were� collected� from� each� group�
of�rats.�In�one�tube�blood�was�collected�and��BC�
Count��1��,�Differential�count��17��was�performed.�
In�another�tube�blood�was�collected�and�left�aside�
to�clot.�Cholesterol�estimation�was�done�by��18�.

� Analysis� of� variance� followed� by� Least�
Signi��cant�Difference�test�was�carried�out�to�detect�
the�signi��cant�differences�between�control�and�the�
other�groups.

Results

�a�le����Total��BC�count�of�control�and�e�perimental�rat�(Rattus�norvegicus)�e�posed�to�lead�acetate�and�thiamine�
hydrochloride.

Parameter
E�posure�period�
�No.�of�days�

Control
�cells�cu.mm�

Lead�Acetate
�cells�cu.mm�

Lead�Acetate�
�hiamine�

�ydrochloride
�cells�cu.mm�

�hiamine�
�ydrochloride
�cells�cu.mm�

�BC�Count�
(cells/cu.mm)

7th�Day 2.2���0.04 2.����0.02 1.2���0.05 1.9���0.07

14th�Day 1.����0.01 2.8���0.01 1.15���0.02 1.�2���0.05

Values�are�e�pressed�as�Mean���SD

Students��t��test

p�0.05,�0.01-significant�in�all�e�perimental�groups.

�a�le����Differential�leucocyte�Count�of�control�and�e�perimental�rat�(Rattus�norvegicus)�e�posed�to�Lead�Acetate�
and�Thiamine�Hydrochloride

Parameter
E�posure�

period���ays�
Control����

Lead�acetate
���

Lead�acetate�
���hiamine�

�ydrochloride����

�hiamine�
�ydrochloride

���

Lymphocyte
7th�Day �5.25����.18 4�.75����.0� 51.25����.04 �1.25���1.09

14th�Day 70.75���1.02 51.75���2.�8 �5���1.2 �2���1.92

Values�are�e�pressed�as�Mean���SD

Students��t��test

p�0.05,�0.01-significant�in�all�e�perimental�group
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�a�le����Differential�leukocyte�count�of�control�and�e�perimental�rat�(Rattus�norvegicus)�e�posed�to�lead�acetate�
and�thiamine�hydrochloride.

Leukocytes
E�posure�period

��ays�
Control����

Lead�
Acetate����

Lead�acetate�
���hiamine�

�ydrochloride����

�hiamine�
�ydrochloride����

Neutrophil
7th�Day 41.5���1.25 40.75��1.1� �7���1.22 �2���0.70

14th�Day �0.5���1.11 47���1.22 �7���1.41 28.5���1.11

Values�are�e�pressed�as�Mean���SD

Students��t��test

p�0.05,�0.01-significant�in�all�e�perimental�groups

�a�le����Differential�leukocyte�count�of�control�and�e�perimental�rat�(Rattus�norvegicus)�e�posed�to�lead�acetate�
and�thiamine�hydrochloride.

Leukocytes
E�posure�period

��ays�
Control����

Lead�Acetate�
���

Lead�acetate�
���hiamine�

�ydrochloride����

�hiamine�
�ydrochloride����

Basophil
7th�Day 5.5���1.11 ����1.11 �.25���0.90 4.75���0.70

14th�Day �.25���0.90 �.75���0,24 5.5���0.5 5���0.70

Values�are�e�pressed�as�Mean���SD.

Students��t��test

p�0.05,�0.01-significant�in�all�e�perimental�groups.

�a�le����Differential�leukocyte�count�of�control�and�e�perimental�rat�(Rattus�norvegicus)�e�posed�to�lead�acetate�
and�thiamine�hydrochloride.

Leukocytes E�posure�Period
��ays�

Control
���

Lead�Acetate
���

Lead�acetate�
��hiamine�

�ydrochloride����

�hiamine�
�ydrochloride

���

Eosinophil
7th�Day 5.5���0.�5 2.75�0.4� 5.5���1.�5 �.25���0.8�

14th�Day �.75�0.4� 4.25���0.78 5.75���0.4� 5.5���1.�5

Values�are�e�pressed�as�Mean���SD.

Students��t��test

p�0.05,�0.01-significant�in�all�e�perimental�groups.

�a�le����Differential�leukocyte�count�of�control�and�e�perimental�rat�(Rattus�norvegicus)�e�posed�to�lead�acetate�
and�thiamine�hydrochloride.

Leukocytes E�posure�Period
��ays�

Control
���

Lead�
Acetate

���

Lead�acetate�
��hiamine�

�ydrochloride����

�hiamine�
�ydrochloride

���

Monocyte
7th�Day �.75���1.11 4���0,70 4.25���0.8� 4.25��0.8�

14th�Day 5.5���1.11 4.25���0.82 5.5���0.5 5.5���0.5

Values�are�e�pressed�as�Mean���SD.

Students��t��test.

p�0.05,�0.01��significant�in�all�e�perimental�groups.

�a�le����Cholesterol�Level�in�control�and�e�perimental�rat�e�posed�to�lead�acetate�and�thiamine�hydrochloride

E�posure�Period
��ays�

Control��mg�dl� Lead�Acetate
�mg�dl�

Lead�acetate����hiamine�
�ydrochloride

�mg�dl�

�hiamine�
�ydrochloride

�mg�dl�

7th�Day 154.1���0.05 1�7.����0.04 85.55���0.02 120.1���0.01

14th�Day 102.����0.04 80.����0.02 111.2���0.04 128.5���0.0�

Values�are�e�pressed�as�Mean���SD

Students��t��test

p�0.05,�0.01-significant�in�all�e�perimental�groups.
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�iscussion

Lead� is� one� of� the� to�ic� heavy�metals� of�much�
signi��cance.�E�posure�to�heavy�metals�such�as�lead�
may�cause�chronic�diseases�(diabetes,�renal�disease,�
cancer,�male� infertility� etc.)� �19�.� ��idative� stress�
represents� an� imbalance� between� the� production�
of� free�radicals�and�the�biological�system�s�ability�
to�readily�deto�ify�the�reactive�intermediates�or�to�
repair�the�resulting�damage��7�.�It�has�been�reported�
as�a�major�mechanism�of�lead�induced�to�icity����.�
�nder� the� in��uence� of� lead,� onset� of� o�idative�
stress�occurs�on�account�of�two�different�pathways�
operative� simultaneously.� First,� the� generation�
of� reactive� o�ygen� species,� R�S� and� second,�
the� antio�idant� reserves� become� depleted� �20�.�
Apart� from� targeting� the� sulfhydryl� groups,�
lead� can� also� replace� the� �inc� ions� that� serve� as�
important�cofactors�for�these�antio�idant�en�ymes�
and� inactivate� them� �21�.� Lipid� pero�idation,�
another� indicator� of� o�idative� stress� occurs� as� a�
result� of� the� action� of� R�S� on� lipid� membranes�
�22�.� Products� of� lipid� pero�idation� disrupts� the�
physicochemical�properties,���uidity,�and�integrity�
of� cell� membranes,� increasing� susceptibility� to�
lipid�pero�idation�and�cell�necrosis.�Many�reports�
have� showed� that� thiamine� deto�i��es� lead� by�
the� formation� of� comple�es� with� lead� �22,2��.�
lead� to�icity�has�not�been�clearly�elucidated�until�
now.� It� might� be� attributed� to� the� formation� of�
comple�es� between� thiamine� and� lead� followed�
by� its�e�cretion.�Thiamine�also�has�been� found�to�
protect�against� lead-induced�lipid�pero�idation�in�
rat�liverand�kidney��11�.

In� our� study� with� lead� acetate,� �BC� Count�
decreased� during� the� entire� period� of� study.� The�
term�leucopenia�describes�a�condition�characteri�ed�
by� a� low� white� blood� cell� count.� Researchers�
reported�low�count�of��BC�in�the�disorders�of�liver�
and�spleen.�Hence�the�decreased��BC�Count�in�the�
present�investigation�may�be�due�to�damage�of�the�
liver� caused�by� lead� to�icity.�Similar� results�have�
been� reported�when�mice�were� treated�with� lead�
chromate� �24�.� Results� show� that� the� lead� acetate�
increased� signi��cantly� the� levels� of� cholesterol�
in��roup�II� rats�which�might�be�due� to�o�idative�
stress�caused�by�lead�acetate.

Conclusion

Thus�the�present�study�showed�that�lead�acetate�
induces� free� radical� formation� in� rats� and� this�
condition�reverted�to�the�normal�as�that�of�control�
by� the� treatment� with� thiamine� hydrochloride,�

which�proved�the�anti�protective�role�of� thiamine�
against�the�lead�to�icity.
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