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Abstract :  The effect of two different doses (1 µg Se/Kg and 50 µg Se/Kg
Body wt) of selenium on nicotine induced hyperlipidemia was investigated
in  ra t s .  Resu l t s  r evea led  tha t  n ico t ine  in take  caused  an  inc rease  in
concentrat ion of  cholesterol ,  t r iglycerides,  free fat ty acids,  phospholipids
and low density lipoprotein compared to control group. Coadministration of
se len ium a long  wi th  n ico t ine  reduced  the  l eve l s  o f  l ip ids  compared  to
nicotine group. This reduction was due to reduction in the biosynthesis of
l ip ids  as  ev idenced  by  the  reduced  ac t iv i ty  of  HMGCoA reductase  and
lipogenic enzymes. Nicotine intake also reduced the absorption of selenium
in the intestine. Histopathological studies revealed that selenium at a dose
of  1  µg was more effect ive in  reducing l ipid  levels  and higher  dose of
selenium was toxic.
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INTRODUCTION

Cigare t te  smoking  causes  harmful
card iovascu la r  and  a therogenic  e f fec t s
resul t ing from changes in  l ipid metabol ism
(1).  There are numerous harmful substances
found in the tobacco smoke and nicotine is
one  of  the  mos t  tox ic  component  in  the
tobacco smoke (2) .  Russel  e t  a l  conducted
studies on the human plasma nicotine levels
a f te r  chewing  n ico t ine  gum and  smoking
c igare t tes  (3 ) .  Resu l t s  showed tha t  the
average plasma nicotine concentration while
taking 2-mg nicotine chewing-gum was only
10.8  ng/ml  compared  wi th  30 .4  ng/ml  two
minutes after smoking a cigarette of nicotine

content (3). We have observed in a previous
study that  the administrat ion of nicotine at
a dose of 0.6 mg for sixty days raised the
plasma level of nicotine to 3.17×10–14 µg/ml
and its metabolite cotinine to 3.64×10–14 µg/
ml in experimental rats (4). Chronic smokers
a re  a t  inc reased  r i sk  o f  deve lop ing
atherosclerot ic  vascular  disease,  myocardial
infarction, unstable angina and sudden death
(5) .  Adverse  e f fec t s  o f  smoking  on  the
cardiovascular system include a reduction in
high-densi ty  l ipoprotein  (HDL) cholesterol ,
an  increase  in  p la te le t  reac t iv i ty  and  an
increase  in  f ib r inogen  concen t ra t ions  (5 ) .
These  e f fec t s  on  sys temic  and  coronary
hemodynamics ,  l ip id  metabol i sm and
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hemostasis  may contribute to the long-term
adverse  consequences  o f  smoking  (5) .
Habitual smoking increases plasma levels of
glycerol as well as nor adrenaline, which is
the  main  s t imula t ing  hormone  of  ad ipose
tissue lipolysis (6).

Se len ium i s  an  essen t ia l  t r ace
e lement  tha t  i s  an  in tegra l  par t  o f  many
selenoproteins (7). It has been observed that
selenium has an ant iatherogenic act ion and
suppresses  perox ida t ion  of  l ip ids  (8 ) .
Adminis t ra t ion  of  se len ium suppressed  the
amount of triglyceride, total cholesterol, free
fa t ty  ac id  and  low dens i ty  l ipopro te in
cholesterol (LDL-C) in the serum of rats fed
wi th  h igh  cho les te ro l  d ie t  (9 ) .  P rev ious
s tudies  in  our  labora tory  have  a lso  shown
that selenium administration reduces alcohol
and n icot ine  induced toxic i ty  in  the  tes t i s
(4 ,  10) .  Our  s tudies  have  a lso  shown tha t
coadminis t ra t ion  of  se len ium and  ascorb ic
ac id  p rov ide  pro tec t ion  aga ins t  a lcohol
induced oxidative stress and hyperlipidemia
(11, 12).

So  the  p resen t  s tud ies  were  a imed  to
study the impact of a high and low dose of
selenium on nicotine-induced hyperlipidemia
in  exper imenta l  ra t s .

MATERIAL AND METHODS

A n i m a l s

Male albino rats (Sprague Dawley strain)
weighing between 90 and 110 g were divided
in to  s ix  g roups  of  s ix  ra t s  each .  Animals
were housed in polypropylene cages.  Cages
were  kep t  in  a  room tha t  was  main ta ined
be tween  28  and  32°C.  The  l igh t  cyc le
was  12 h  l igh t  and  12 h  dark .  Ra ts  were

fed with rat  feed (Lipton India Ltd.) .  Food
and  wate r  was  g iven  ad  l ib i tum.  Animal
experimentation was conducted in accordance
wi th  the  ins t i tu t iona l  e th ica l  commit tee
guidelines for the conduct of the experiments
on laboratory animals and as per the guide
lines of CPCSEA, India.

Sodium se len i te  was  purchased  f rom
M/s  S igma Aldr ich  Ltd .  and  n ico t ine  was
purchased  f rom M/s  Acros  Organics  L td . ,
Belg ium respect ive ly .  Sodium se leni te  and
nicotine was administered as detailed below.
Sodium se len i te  was  f resh ly  d i sso lved  in
distilled water and was given orally by gastric
tube. Nicotine was dissolved in physiological
saline (pH 7.4) and was given intravenously.
The  dura t ion  of  the  exper iment  was  60
days .

Exper imenta l  des ign

Group I – Control) :

Group II – Nicotine treated rats (0.6 mg
nicotine/kg body wt);

Group III – High  dose  of  se len ium
trea ted  ra t s  (50  µg  sod ium
selenite/100 g body wt)

Group IV – Nicot ine+High  dose  of
se len ium (0 .6  mg n ico t ine /
kg, body wt + 50 µg sodium
selenite/100 g body wt);

Group V – Low dose of selenium treated
ra ts  (1  µg  sodium se leni te /
100 g body wt);

Group VI – Nico t ine+Low dose  of
se len ium (0 .6  mg n ico t ine /
kg,  body wt  + 1 µg sodium
selenite/100 g body wt)
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At  the  end  of  the  exper imenta l
per iod  ra t s  were  fas ted  overn igh t  and
sacr i f i ced .  Blood ,  l ive r  and  k idney  were
removed to  ice  cold containers  for  var ious
es t ima t ions .

Biochemica l  ana lys i s

The  l iver ,  k idney  and  se rum of
exper imenta l  ra t s  were  ex t rac ted  fo r  l ip id
es t imat ion  accord ing  to  the  p rocedure  o f
Folch et al (13). From the aliquot of extract
cholesterol was estimated by the method of
Abell et al (14). Triglyceride was estimated
by the method of Van Handel and Zilversmith
(15). Fatty acid was estimated by the method
of  Fa lho l t  e t  a l  (16) .  Phosphol ip id  was
estimated by the method of Zilversmith and
Davis  (17) .  HMG CoA reduc tase  was
es t imated  by  the  method  of  Rao  and
Ramakr i shnan  (18) .  Serum HDL and
LDL+VLDL were  separa ted  by the  hepar in
manganese precipitation method according to
the procedure of  Warnick and Albers  (19) .
Glucose  6-phospha te  dehydrogenase  was
assayed  by  the  method  of  Kornberg  and
Horecker  (20) .  Mala te  dehydrogenase  was
assayed by the method of Mehler et al (21).
Tissue protein was estimated by the method
of Lowry et al (22).

Absorpt ion of  se lenium in the  intes t ine
was  s tud ied  by  the  ever ted  sac  t echnique
described by the Wilson and Wise man (23).
For  h i s topa tho log ica l  s tudy  l iver  f ixed  in
Bouins fixative was embedded in the paraffin
wax  and  sec t ions  were  t aken  in  the
micro tome.  Sec t ions  were  s ta ined  us ing
haematoxyl in  and  eos in .  The  pa tho log ica l
changes  were  examined  us ing  a  sens i t ive
light  microscope.

Stat i s t i ca l  ana lys i s

The  resu l t s  were  ana lyzed  us ing
a s ta t i s t ica l  programme SPSS/PC+,  vers ion
5 .0  (SPSS Inc ,  Chicago ,  IL ,  USA) .  A
one-way ANOVA was  employed  for
comparison among the six groups. Duncan’s
pos t -hoc  mul t ip le  compar i son  tes t s  o f
s ign i f ican t  d i f fe rences  among groups  were
de te rmined ,  P<0 .05  was  cons idered  to  be
signif icant .

RESULTS

The concentrat ion of  choles terol  (Table
I), increased significantly in the liver, kidney
and serum of nicotine treated rats compared
to  con t ro l  g roup .  Supplementa t ion  of
selenium at both the levels (50 µg and 1 µg)
decreased  the  concen t ra t ion  of  cho les te ro l
compared  to  n ico t ine  g roup .  Al though  co-
administration of both the doses of selenium
and nicot ine  reduced the  choles terol  level ,
the  reduct ion  was  more  pronounced in  the
low dose group.

The  concent ra t ion  of  HDL-choles te ro l
(Table  I )  was  s ign i f ican t ly  reduced  and
the concentration of LDL+ VLDL-cholesterol
was  s ign i f ican t ly  enhanced  in  n ico t ine
group  compared  to  con t ro l .  Se len ium
adminis t ra t ion a t  both  the  levels  increased
the  concentra t ion of  HDL-C and decreased
the concentration of LDL+VLDL-C compared
to  n ico t ine  group .  Co  admin is t ra t ion  of
bo th  the  doses  o f  se len ium and  n ico t ine
signif icant ly increased the concentrat ion of
HDL-C and decreased the  concentra t ion of
LDL+VLDL-C; But the decrease was lesser
in the high dose group in comparison with
the low dose group.
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The concentration of triglycerides (Table
II)  was enhanced signif icantly in the l iver ,
k idney  and  se rum of  n ico t ine  t rea ted  ra t s
compared  to  cont ro l  group.  Adminis t ra t ion
of  selenium at  both the levels  reduced the
concent ra t ion  of  t r ig lycer ides  compared  to
nicotine group. Co administration of both the
doses of selenium and nicotine decreased the
tr iglyceride concentrat ion;  but  the decrease
was less pronounced in the high dose group.

The  concent ra t ion  of  f ree  fa t ty
acids (Table III) ,  increased signif icantly in

TABLE I : Concen t ra t ion  o f  cho les te ro l .

L i v e r K i d n e y S e r u m H D L - C L D L + V L D L – C
G r o u p s (mg/100 g  we t (mg/100 g  we t ( m g / 1 0 0 m l ( m g / 1 0 0 m l ( m g / 1 0 0 m l

t i s s u e ± S D ) t i s s u e ± S D ) s e r u m ± S D ) s e r u m ± S D ) s e r u m ± S D )

I 358 .25± 39 .57 a 360 .10± 24 .02 a 75 .50± 2.76 a 51 .41± 4.69 a 24 .09± 2.08 a

I I 979 .57± 89.38 b 484 .89± 44.25 b 160 .65± 8.6 b 18 .72± 1.20 b 141 .93± 7.40 b

I I I 297 .18± 26 .24 c 251 .59± 18 .39 67 .65± 2 . 3 5 52 .53± 4.85 c 15 .12± 1 . 2 0
I V 704 .85± 83.39 d 351 .27± 32.06 d 148 .50± 6.24 d 22 .38± 2.15 d 122 .19± 4.15 d

V 329 .58± 33 .21 e 260 .73± 21 .61 e 72 .59± 3.82 e 49 .63± 3.32 e 22 .96± 1.50 e

V I 559 .75± 51.09 f 289 .18± 28.56 f 139 .23± 6 . 0 4 36 .31± 3.09f,g 102 .92± 3.15f,g

a-P<0 .05  be tween  I  and  I I  g roup;  b-P<0 .05  be tween  I I  and  I I I  g roup;  c-P<0 .05  be tween  I  and  I I I  g roup;
d-P<0.05 between III  and IV group;  e-P<0.05 between II  and V group;  f-P<0.05 between IV and VI group.
g-P<0 .05  be tween  V and  VI  g roup .  Va lues  expressed  in  mean±SD
Liver  cho les te ro l  (F -72 .458) ,  Kidney  cho les te ro l  (F -76 .432) ,  Se rum cho les te ro l  (F -106 .858) ,  HDL-C
(F-13 .442) ,  LDL+VLDL–C (F-147 .463) .

TABLE I I : Concen t ra t ion  o f  t r ig lyce r ides .

Liver K i d n e y S e r u m
Groups (mg/100 g wet (mg/100 g wet ( m g / 1 0 0 m l

tissue±SD) tissue±SD) serum±SD)

I 370.20± 35.19a 62.75± 5.50a 6.27±0.57a

II 950.25± 72.50b 206.55± 22.78b 18.62± 1.69b

III 254.58± 22.34c 52.41± 4.43c 3.55± 0.33
IV 657.24± 46.13d 157.86± 19.35d 12.11± 2.09d

V 339.20± 30.09e 58.95± 4.62e 4.51± 0.41e

VI 534.52± 52.66g 136.59± 15.2g 9.14± 1.06g

Foot notes same as in Table I; Values expressed as
m e a n ± S D .
Liver TG (F-243.97), Kidney TG (F-222.10), Serum
TG (F-113.27).

TABLE I I I : Concen t ra t ion  o f  f r ee  f a t ty  ac ids .

Liver K i d n e y S e r u m
Groups (mg/100 g wet (mg/100 g wet ( m g / 1 0 0 m l

tissue±SD) tissue±SD) serum±SD)

I 280.23± 23.20a 185.21± 13.28a 2.153± 0.19a

II 873.65± 66.60b 473.93± 34.95b 7.92± 0.723b

III 154.68± 12.36c,h 135.13± 10.19c,h 1.45± 0.10c,h

IV 601.34± 40.23d 310.49± 21.47d 5.15± 0.470d

V 189.26± 18.09e 148.43± 12.07e 1.83± 0.16e

VI 464.57± 32.56f,g 220.91± 17.07f,g 4.47± 0.407f,g

Foot notes same as in Table I; h-P<0.05 between III
and V group. Values expressed as mean±SD.
Liver Free fatty acid (F-243.97), Kidney Free fatty
acid (F-203.91), Serum Free fatty acid (F-228.52).

the  l iver ,  k idney  and  se rum of  n ico t ine
t rea ted  ra t s  compared  to  con t ro l  g roup .
Supplementa t ion  of  se len ium a t  bo th  the
leve l s  decreased  the  concen t ra t ion  of  f ree
fa t ty  ac ids  compared  to  n ico t ine  g roup .
Although co administration of both the doses
of  se len ium and  n ico t ine  reduced  the  f ree
fatty acid level;  the reduction was more in
the low dose group.

The concentration of phospholipids (Table
IV) was increased significantly in the liver,
k idney  and  se rum of  n ico t ine  t rea ted  ra t s
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the  l eve l s  s l igh t ly  decreased  the  ac t iv i ty
compared  to  n ico t ine  group .  Al though  co
administration of both the doses of selenium
and nicotine slightly decreased the activity;
the  reduct ion  was  compara t ive ly  h igher  in
the low dose group.

The activities of lipogenic enzymes such
as  g lucose  6-phosphate  dehydrogenase  and
malate  dehydrogenase (Table  VI)  increased
signif icant ly  in  the l iver  of  nicot ine group
compared  to  con t ro l .  Supplementa t ion  of
se len ium a t  bo th  the  l eve l s  showed no
signif icant  change compared to control .  Co
administration of both the doses of selenium
and nicotine decreased the activity;  but the
decrease  was  more  pronounced  in  the  low
dose group.

compared  to  con t ro l  g roup .  Se len ium
adminis t ra t ion at  both the levels  decreased
the concentration of phospholipids compared
to nicotine group. Co administration of both
the doses of selenium and nicotine decreased
the phospholipid level; but the decrease was
less pronounced in the high dose group.

The HMG CoA/mevalonate  ra t io  (Table
V) was measured. Lower the ratio indicates
h igher  enzyme ac t iv i ty .  The  ac t iv i ty  o f
HMG CoA reduc tase  was  s ign i f ican t ly
increased  in  the  l ive r  and  in tes t ine  o f
nicot ine t reated group compared to  control
group. Supplementation of selenium at both

TABLE IV : Concen t ra t ion  o f  phospho l ip ids .

Liver K i d n e y S e r u m
Groups (mg/100 g wet (mg/100 g wet ( m g / 1 0 0 m l

tissue±SD) tissue±SD) serum±SD)

I 2801.95± 164.95a 2450.5± 211.5a 155.80± 14.2a

II 6029.98± 185.82b 7766.47± 708.76b 424.31± 38.71b

III 1075.07± 79.84c 1207.8± 110.23c 121.16± 11.05c

IV 4092.29± 373.4d 5986.87± 546.3d 273.25± 24.93d

V 1402.13± 127.95e 1944.15± 177.43e 145.91± 13.32e

VI 3811.56± 347.84g,h 1269.12± 188.6f 220.27± 19.89g

Foot notes same as in Table I; Values expressed
as mean±SD.
Liver phospholipid (F-229.43), Kidney phospholipid
(F-111.977), Serum phospholipid (F-152.401)

TABLE V : Act iv i ty  o f  HMG CoA reduc tase .

Liver Intest ineGroups (HMG/mevalona te ) (HMG/mevalona te )

I 7.90± 0.72a 7.53± 0.69a

II 5.25± 0.47b 5.36± 0.48b

III 13.49± 1.23c 11.60± 1.06c

IV 12.28± 1.11 10.10± 0.92
V 9.68± 0.88e 9.56± 0.87e

VI 8.18± 0.74f 7.99± 0.73f

Foot notes same as in Table I; Values expressed
as mean±SD.
Liver HMG (F-68.350), Intestine HMG (F-43.508).

TABLE VI : Act iv i ty  o f  l ipogen ic  enzymes .

G6PDH Malate DHGroups *(units/g protein) ~(units/g protein)

I 1.15± 0.10a 1108.8± 27.7a

II 12.28± 5.2b 1844.7± 40.5b

III 1.18± 0.11d 1252.3± 33.7c

IV 4.3± 0.35 1312.4± 36.4d

V 1.07± 0.99e 1132.8± 29.0e

VI 2.10± 0.19f 1200.5± 31.2f

Foot  notes  same as  in  Table  I ;  Values  expressed
as  mean±SD.
* Uni t -Enzyme which  causes  inc rease  in  OD of

1 /min /g  p ro te in .
~ Uni t -Enzyme which  causes  inc rease  in  OD of

0 .01 /min /g  p ro te in .
L ive r  G6PDH (F-122 .52) ,  L ive r  Mala te  DH (F-
158 .732) .

The  absorp t ion  of  se len ium was
s ign i f ican t ly  lower  in  the  n ico t ine
group  compared  to  con t ro l .  Se len ium
adminis t ra t ion a t  both  the  levels  increased
the absorpt ion compared to nicot ine group.
Although co administration of both the doses
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free fatty acids in the liver and testes (25).
Our  s tud ies  a l so  conf i rmed  the  increased
concentration of lipids and increased activity
of  key  enzymes  of  l ipogenes is  in  n ico t ine
treated rats .  (P≤0.01).

I t  has  been  repor ted  tha t  exogenous
selenium brings down the tissue lipid levels
(26)  and selenium def ic iency can resul t  in
hypercholes te ro lemia  and  card iovascu la r
d i seases .  Cons i s ten t  wi th  the  repor t s  and
also with our previous work we observed that
nicotine induced hyperlipidemia was reversed
by the administration of low dose selenium
along with nicotine (24).

There was also enhanced l ipogenesis  in
nicot ine  t rea ted  ra ts .  Enhanced l ipogenesis
was  due  to  enhanced  HMG CoA reductase
ac t iv i ty .  Th is  has  been  repor ted  by
Kavi thara j  and  Vi jayammal  (25) .  Co
adminis t ra t ion  of  low dose  se len ium and
nicotine significantly decreased the activi ty
of  bo th  l ipogenic  enzymes  and  HMG CoA
reductase resulting in reduced lipid content.
(P≤0.01).

Studies have shown that smoking causes
a  reduc t ion  in  HDL choles te ro l  and  an
increase in the concentration of LDL+VLDL
(5).  Our results  are also in agreement with
this. Co administration of low dose selenium
and n ico t ine  increased  the  concen t ra t ion
of  HDL-C and decreased the  concentra t ion
of  LDL+VLDL-C.  I t  has  been  repor ted
that selenium supplementation is responsible
for  the  up  regu la t ion  of  LDL-R ac t iv i ty
as  wel l  as  mRNA express ion  dur ing
hypercholes te ro lemia  (27) .  Dhiangra  and
Bansal  have a lso  demonst ra ted  that  1  ppm
of se lenium supplementat ion is  responsible
for  the  down regula t ion  of  apo  B and

TABLE VII : In tes t ina l  absorp t ion  of  se len ium us ing
se 75.

Groups Intestine (CPM/g tissue)

I 10.47×108 ± 0.95×108a

II 5.28×108 ± 0.48×108b

III 28.94×108 ± 2.64×108c

IV 18.61×108 ± 1.71×108d

V 15.49×108 ± 1.42×108e

VI 12.46×108 ± 0.86×108f

Foot  notes  same as  in  Table  I ;  Values  expressed
as  mean±SD.  In tes t ine  (F-100 .635) .

o f  se len ium and  n ico t ine  increased  the
absorp t ion  of  se len ium;  the  increase  was
more in the high dose group.

As shown in Fig. 1, histopathology of the
l iver  o f  the  con t ro l  ra t s  showed normal
hepa t ic  ce l l  wi th  cen t ra l  hepa t ic  ve in  and
portal  t r iad.  High dose of  selenium treated
group  showed c i r rhos i s  o f  the  l ive r  wi th
degeneration of the central hepatic vein (Fig.
3 ) .  In  the  g roup  IV a l so  c i r rhos i s  was
observed (Fig. 4). Low dose selenium group
had the hepatic structure similar  to that  of
control (Fig. 2). In the nicotine treated group
there was degeneration of hepatic cells with
hyperchromatic vesicular nuclei  (Fig.  5).  In
the group VI there was also degeneration of
hepatic cells but it was less compared to that
of nicotine (Fig. 6).

DISCUSSION

Nicotine plays an important  role  in  the
development  of  card iovascular  d isease  and
lung  cancer  in  smokers  (24) .  In t ravenous
nicotine and smoking raise plasma free fatty
acid (FFA) levels through enhanced lipolysis
(2).  Chronic administrat ion of nicotine was
found  to  p roduce  enhanced  syn thes i s  o f
cholesterol ,  t r iglycerides,  phospholipids and
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PLATE 1
Light  microscopic  of  l iver  sect ions  obtained using H & E.

Fig .  1 : Microphotograph of  l iver  of  the  cont ro l  group (40X×10) .  This  s l ide  shows the  s t ruc ture  of  a  normal
l ive r  lobu le  wi th  p ink  cy top lasm and  cen t ra l ly  p laced  nuc leus .

Fig .  2 : Microphotograph of  l iver  of  the nicot ine group (100X×10).  Hepatic  cel ls  have undergone degenerat ion.
Hyperchromat ic  ves icu la r  nuc le i  a re  obse rved .

Fig .  3 : Micropho tograph  o f  l ive r  o f  the  h igh  ( se
50

)  dose  se len ium (10X×10) .  L ive r  c i r rhos i s  has  been
obse rved  wi th  degenera t ion  o f  the  cen t ra l  hepa t i c  ve in .

Fig .  4 : Microphotograph of  l iver  of  the nicot ine+se
50

 group (10X×10).  Liver  c i r rhosis  has  been observed with
more  degenera t ion  o f  cen t ra l  hepa t i c  ve in .

Fig .  5 : Micropho tograph  o f  l ive r  o f  the  low ( se 1)  dose  se len ium group  (40X×10) .  The  ce l l s  were  a lmos t
s imi la r  to  tha t  o f  con t ro l .

F ig .  6 : Mic ropho tograph  o f  l ive r  o f  the  n ico t ine+  se len ium 1  g roup  (40X×10) .  There  i s  degenera t ion  o f
hepa t i c  ce l l s  bu t  i t  was  l e s s  compared  to  n ico t ine  g roup .
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HMG CoA reduc tase  express ion  dur ing
hypercholesterolemia (28) .

One  of  the  mechanisms  of  smoking
induced  tox ic i ty  i s  media ted  th rough  f ree
radicals. Enhanced free radicals induce lipid
peroxidation which in turn alters membrane
permeabi l i ty .  So  i t  was  dec ided  to  s tudy
whether  the re  i s  any  a l t e ra t ion  in  the
absorp t ion  of  se len ium on  exposure  to
n ico t ine .  More  over  the re  a re  repor t s
of  lower  se len ium in  smokers  (29) .  The
se 75 absorp t ion  by  the  in tes t ine  o f
nicot ine  t rea ted  group showed a  decreased
absorption. But this was reversed by the co
adminis t ra t ion  of  se len ium a long  wi th
n ico t ine .  This  shows  tha t  lower  se len ium
content observed in the smokers may be due
to  reduced  absorp t ion  of  se len ium in  the
presence of  nicot ine.

The effect of selenium is dose dependent
(30) .  I t  i s  very  toxic  a t  h igh levels .  Even
though both  the  doses  we s tudied  reduced
hyper l ip idemia ,  h i s topa tho log ica l  s tud ies
revea led  tha t  Se  a t  a  dose  o f  50  µg  was
hepatotoxic .

Thus  i t  can  be  conc luded  f rom both

b iochemica l  and  h i s topa tho log ica l  s tud ies
that  the co administrat ion of selenium at  a
dose  o f  1  µg /100 g ,  body  wt  and  n ico t ine
of fe rs  p ro tec t ion  aga ins t  n ico t ine  induced
hyper l ip idemia .  Our  s tud ies  conf i rmed
tha t  n ico t ine  admin is t ra t ion  leads  to
hyper l ip idemia  as  ev idenced  by  increased
concent ra t ion  of  l ip ids ,  decreased
concent ra t ion  of  l ipogenic  enzymes  and
increased ac t iv i ty  of  HMG CoA reductase .
Adminis t ra t ion  of  low dose  se len ium
and n ico t ine  p ro tec t s  our  o rgans  f rom
the  de le te r ious  e f fec t s  o f  n ico t ine .
The  mechanism of  ac t ion  may be  by
af fec t ing  the  absorp t ion  of  n ico t ine  and
a lso  by  down regula t ing  l ipogenes i s .
These  f ind ing  h igh l igh t  the  therapeu t ic
po ten t ia l  o f  se len ium supplementa t ion  in
s m o k e r s .

We have observed in our previous studies
tha t  admin is t ra t ion  of  n ico t ine  a long  wi th
se len ium enhanced  the  metabol i sm of
n ico t ine .  This  was  ev idenced  by  the  low
leve ls  o f  co t in ine  in  the  p lasma of  g roup
VI rats (4) Dawson et al  also reported that
the  supplementa t ion  of  the  an t iox idan t
lowers  the  u r inary  excre t ion  of  co t in ine

(31).
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