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INTRODUCTION

Selenium is a trace element with anti-
oxidative activity (1) and is necessary for
ac t iv i t ies  o f  enzymes  l ike  g lu ta th ione
peroxidase, thioredoxin reductase and other
enzymes involved in redox management of
the body (2). Excessive intake of selenium
is known to be toxic to mammals and aquatic
organisms (3 ) .  Se lenium,  a t  h igh
concentra t ions ,  ac t s  as  a  pro-oxidant
generating free radicals (4).

Curcumin is anti-oxidative in nature and
the colouring principle of turmeric, a fleshly

rhizome (curcuma longa),  used as a spice
in  Indian  Cuis ine  (5 ,  6 ) .  Not  much
information is  available on the protective
influence of curcumin against metal toxicity.
In our previous studies (20) we have reported
the protective influence of curcumin on anti-
oxidant  enzymes  in  se leni te  induced
cataract .  The dehydrogenases  p lay  a  key
role in energy transfers reactions of the cell.
In the present investigation the ameliorative
ef fect  of  curcumin on dehydrogenases  of
hepatic tissue of wistar rats subjected sub-
lethal doses of selenium was studied for the
time periods of 1 day, 7 days and 14 days,
respect ively.
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METHODS

Healthy 8–10 weeks old Wistar  s train
male albino rats weighing 140 ± 2 gms were
procured  f rom Nat ional  In f ras t ruc tura l
Facil i ty for Laboratory Animals,  National
Ins t i tu te  o f  Nutr i t ion,  Hyderabad and
mainta ined in  s tandard  laboratory
condi t ions .  The  animals  were  housed  in
screen bottomed cages in a room lit for 12
hr daily with standard fluorescent light and
mainta ined a t  22°C and provided wi th
standard rat feed pellets (Hindustan Lever
Ltd) and water, ad libitum.

Single sub-cutaneous injections of 30 µM
of  se lenium as  sodium se leni te/kg  body
weight were administered to rats aged 8–10
weeks .  And 75  mg/kg body weight  o f
curcumin (natural extract) was administered
orally in gum acacia suspension (7, 8). Both
the chemicals  were  procured f rom Sigma
Chemica ls  Co,  USA.  The  animals  were
administered with curcumin one hour before
being t reated with se lenium. The control
animals were given sub-cutaneous injections
of  phys io log ica l  sa l ine  and gum acac ia
suspension orally.

The dosage was administered between
0900–1000 hrs every day to avoid variations
that could arise due to circadian rhythms.
The  animals  were  d iv ided  in to  7  groups
(group I - control, group II - 1 day selenium
exposure, group III - selenium and curcumin
exposure  for  1  day,  group IV -  7  days
se lenium exposure ,  g roup V -  7  days
selenium and curcumin exposure, group VI -
14 days selenium exposure and group VII -
14 days selenium and curcumin exposure).
Activity levels of the dehydrogenases viz.,
Succinic dehydrogenase (SDH) (E.C.1.3.99.1),

were  es t imated  by  the  modi f ied  method
as  descr ibed  by  (9 ) .  Prote in  es t imat ion
was done by the method as  described by
(10).

RESULTS AND DISCUSSION

The activity levels of dehydrogenases of
different experimental groups as described
earlier along with the controls are shown
in  the  Table  I .  The  data  was  analysed
stat is t ical ly using one way of  analysis  of
var iance.

The  resu l t s  presented  in  th i s
inves t iga t ion  demonst ra te  charac ter i s t i c
changes  wi th  regard  to  dehydrogenases
which  seem to  cons t i tu te  a  metabol ic
reorganizat ion to overcome the oxidat ive
stress imposed by selenium.

PDH recorded an  increase  (P<0.001)
under selenium exposure (groups IV and VI)
and the degree of  increase is  less  in  the
groups (groups V and VII) which received
curcumin treatment for the days 7 and 14
respect ively.

Selenium at certain doses proves to be
oxidat ive  and under  oxidat ive  in f luence
severa l  mechanisms  come in to  force  to
reduce/prevent  i t  and these  mechanisms
require  hydrogen.  The hydrogen required
for the reduction process is obtained mainly
f rom the  g lucose  molecule  i . e .  f rom the
glycolysis (14). This supports the increase
in PDH in se lenium exposed groups  and
curcumin treatment does not seem to have
significant effect.

LDH exhibited a significant (P<0.001)
decrease in all selenium exposed groups and
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curcumin co-treateds groups (III, V and VII)
recorded a lesser  decrease in the enzyme
activity level.

The decrease of  LDH in the selenium
exposed groups is  in conformity with the
findings of  (11,  12)  who reported similar
a l terat ions  in  LDH in Swine and Wistar
ra t s  sub jec ted  to  se lenium toxic i ty .
Curcumin is an effective anti-oxidant and
i t s  adminis t ra t ion  a long  wi th  se lenium
reduced LDH activity and the reduction is
not as pronounced as in the case of only
selenium-exposed groups. This result is also
in agreement with the studies of (13) who
suggested the protective role of  curcumin
dur ing  i soprotenol  induced myocardia l
infarction in rats.

There was a decrease in SDH and MDH
activity levels in selenium exposed groups
and the  degree  o f  decrease  was  less
(P<0.001) in selenium and curcumin treated
groups.

Se lenium i s  known to  e f fec t  enzyme
systems associated with cellular respiration
and replaces thiol groups with Se groups.
Selenites react with sulphydryl compounds
render ing  them unavai lab le  for  longer
periods (14). The decreased SDH and MDH
activity levels in the present investigation
indicates the decreased operation of Krebs
cyc le  probably  by  l imi t ing  the  f low of
substrates into the cycle or impairment of
mitochondrial organization. A similar kind
of  decrease  in  SDH act iv i ty  was  not iced
in several  animals  during metal  toxicosis
(15–17).

Co- t rea tment  wi th  se lenium a lso
resulted in a decrease in SDH and MDH
act iv i ty  but  the  reduct ion  was  not  as
pronounced as that seen in the groups of
ra t s  which  rece ived  only  se lenium.
Therapeutic  management of  inf lammation
using curcumin biodegradable microspheres
was reported by (18). In our earlier studies,
we have  descr ibed  the  ant i -oxidat ive

TABLE I : Dehydrogenase enzyme activity in hepatic tissue of wistar rats after selenium exposure
and curcumin and selenium exposure. (Values are mean ± SE from 6 animals in each group.
Figures in parentheses are % increase (+) or decrease (–) over control).

SDH MDH LDH PDH

Group-I (Control) 5.03 ±0.496 4.12 ±0.0007 4.37±0.002 4.13±0.0007

Group-II 4.533 ±0.042 3.68 ±0.011 3.76±0.015 3.77±0.016
1 day selenium exposure (–14.52) (–10.67) (–12.55) (–8.71)

Group-III 4.66 ±0.066 4.00 ±0.080 3.96±0.003 3.96±0.014
1 day selenium + curcumin exposure (–12.07) (–2.91) (–7.90) (–4.11)

Group-IV 3.48 ±0.070 3.50 ±0.006 3.44±0.013 4.25±0.011
7 days selenium exposure (–34.33) (–15.04) (–20) (+2.90)

Group-V 3.95 ±1.178 3.96 ±0.007 3.79±0.040 4.31±0.004
14 days selenium exposure (–24.71) (–14.32) (–26.27) (+4.35)

Group-VI 3.99 ±0.024 3.29 ±0.003 3.17±0.040 4.31±0.004
14 days selenium exposure (–24.71) (–14.32) (–26.27) (+4.35)

Group-VII 4.20 ±0.003 3.53 ±0.030 3.36±0.007 4.25±0.007
14 days selenium + curcumin exposure (–20.75) (–20.14) (–21.86) (+2.90)

All values are significant at P<0.001.
Enzyme activity is expressed as µ moles of formazon liberated/mg protein/hr.
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property of curcumin with reference to the
delay in cataract formation in rats (19). The
present  f indings suggest  that  curcumin,  a
known anti -oxidant,  seems to protect  the

Krebs  cyc le  enzyme sys tems poss ib ly
mediating through scavenging free radicals
that  may be  genera ted  under  se lenium
s t re s s .
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