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INTRODUC TION

Immobilization  stress 5 oa typweal  pavcho-
phyvswlogical stress which induces the formation of ROS
that wre capable of damaging varous body components
" There 1 an increased production of superoside radical

ot aton (O,* 5 under physiological stress i rats ' and n

Buman ™ Onadative stress is a cellular and physwlogical

wdition of clevated concentration of ROS ' and s
viewed as g continuous battle between inducers (pro-
Oxdants ) and a4 vast array of different protective factors
tantonidants ™

Psues  have  different oadative  Joads  and
epated  antionsdant capacity that differs as a result. It

e that each tissue  has

gy

s own compaosition of

Auokdants according to the oxidizing processes, i is
oSt fikely 10 encounter Therefore, tissues respond
4

Sllerentty 10 free radicals

fhete are an expanding list of antioxidants, they can
» .
M dwided  mio ensymatic and NON-eNZYMatic
yimahe anvosidants include SOD, CAT,

Ry —

PP phutathione  reductase  (Grd), plutathione
wned . a SO s H

Hansferase () Ctung DNA repatr enzymes ™ While non-
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sboyvidants contain a proup of ceram redox
Bllive . P
';';M low moleculur mass molecules such as glutathione
SR S § I . - T
RIS Vitamin ¢ oo vitamin E Y bilirubin "' und
Aiburyy 1y

The mios important water soluble antioxidant in the

fluid b vitamin € §t has many cellular
f antioxidant as well. Vitamin C has been
savenge 0%, hydrogen peroxide (1.0,
adical {(OH*), peroxyl radical and singfet
White' vitamin E, which is a term that
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¢ fovel of hpad peroxides and activities of
and C (ascorbic acid) agminst the reactive
no rats were used in the present study, Animals were
Proup tsulvected 1o immobilization for 4 hours) (3 )stressed
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Froup, treated by ascortie acid, 80mg/ g, p oo daily for 2
evel and activities of the antioxidant enzymies, supcronsde
vt and heart were determined. In this study a significant

Fproup bas been recorded, this may indicate the pencration ol ROS

111 1he DOV Y

Hliver and heart SOD and GSHIPx have been observed

adminetration of 1he

he free radical scavenpers, vitamin C and F. A
1 the antionadant ensymes significantly restored theis
ancluded that immaobilization stress induces lipid peroxidation
and I may be due to stimulation of the antioxidant

MO0V

creompasss - a - small hpophilic group  of  related
tocopherols, 1s operative in a membrane or lipoprotein
particles. a-Tocopherol, the most active form of vitamin
L. s probably the most efficient antioxidant in the hipid
phase,  which is  believed 10 represent its major
biochemical function. High levels are found in tissues
such as liver and fatty tissues "',

Understanding the tissue’s antioxidant status may
allow the predicuon of the tissue underpoing oxidative
stress. The aim of this work was 1o study the changes that
take place in the enzymatic antioxidants® defense and
hipid perexidation of the heart and liver as a result of
immobilization  stress. The possible protection by the

antovidant vitamins C and E supplementation was
mvestigated,

MATERIALS & METHODS

The present study  was conducted on 40 adult male
albino rats, obtained from the National Institute of Drug
Control and Rescarch. Their average body weight was
150-200 2, food and water were allowed ad libitum.
Animals were lent 10 acclimatize to the environment for
two weeks prior 1o the experiments, Rats were divided
into 4 groups as follow:

Normal control group (10 rats): left freely moving in

their cages throughout the experiment.
Stressed  group (10 rats): Subjected to immobilization
stress for 4 hours "7 Stressed, vitamin E-supplemented
group (10 rats). They received an oily solution of u-
Tocopheral orally at a dose of 10 mg/kg body weight
daity tor two weeks, then subjected to immobilization
stress for 4 hours ', ,

Stressed, vitamin C-supplemented  group (10 rats):
0.54 g vitamin C was dissolved in a liter of drinking
water provided as the only available drink. Each rat drank
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s+ 3 mbday ina dose equivalent o approximately h,”-
100 mg kp hody weight of ascorbic acid supphied daily

for each rat for 2 weeks, then cubjected to immobilization
o . .

LR S
stress for 4 hours U

Rate were stressed by fixing the four limbs of each
rat 1o wooden board and leaving it at reom temperature
(4.30%) throughout the period of the experiment (four
hours) Y7 The control group was not allowed to sce. hear
or smell the rats being stressed to avoid the possible
prvchological stress At the end of the experimental
;‘(f“.‘.j, cach rat was anesthetized with ether and
sacrificed by cervical dislocation.

The abdomen was immediately opened; the heant
and Inver tissues were rapidly excised. They were cleaned
with saline and accurately weighted then minced into
small pieces and suspended in a suitable volume of ice
cold (0.058M) potassium phosphate buffer  (pH 7.8)
contaming I mM FDTA to peta concentration of 10%
(WV) Homogentzation was performed for 1 minute
with the aid of a motor driven homogenizer at 5000 rpm
on an ice background ™. The homogenate was then
centrifuged at 10000 rpm for 20 minutes at 4°c using
cooling centrifuge to et supernatant that contains lipid
peronide and antioxidant enzymes, SOD, GSHPx and
CAT S0OD was determined as described by Minami and
Yoshikawa, " GSHPx activity was measured as
mentioned by Paglia and Valentine, ®", CAT activity by
Acbi, U0 hipid peroxide (TBARS) by Ohkawa et al,0 @
and protein Content by Lowery et al, “*. All samples
were analyzed immediately,

RESULTS

In cardiac tissue homogenate, GSHPx activity
showed a significant decrease in stressed group compurc:]
to normal  control group (Stressed, 32 + 1 vs Control, 75
£ 2.0 P=<0.01, Figure 1-A)). On the other hand, in stressed
groups  supplemented  with vitamin E or vitamin C
GSHPx activity showed significant increase compared 10
stressed group (57 £ 2 and 95 + 2, respectively, P1<0.01,

Table (1): Means 2 SD of lipid peroxides (TBARS) level, SOD activit

activity in cardiac tissue homogenate,

Figure 1-A). While stressed group suppleme
vitamin I showed a significant decrease COMpareq
normal  control — group  (P<0.01), stressed o 1o
supplemented with vitamin C showed g Signif; "
increase in GSHPx activity compared to the o
(P<0.01).

Figure 1-B shows that in cardiac tissue homogenz,
SOD activity was decreased significantly in Slrcs:;é
group compared to the normal control group (Stresseq s
1.3 vs Control, 25 % 1.2, P<0.01). However, stres:
croups supplemented with vitamin E or vilaminé
showed a significant increase in SOD activity compared
to the stressed group (Vit. E, 17.1 £2.47, Vit. C, 35+
vs tressed, 5 £ 1.3, PI<0.01, Figure 1-B). On the othe
hand, stressed group supplemented with vitamin £
showed a significant decrease compared to the norma)
control group, while stressed group supplemented wit
vitamin C showed a significant increase compared to the
normal control group (P<0.01).

nted v

cant
Nirg)

+

Lipid peroxide level showed a significant increzse in
the stressed group compared to the normal control group
(Sressed, 237.11 £ 11.2 vs Control, 132.6 £ 5.21, P<0.01.
Figure 1-C). On the other hand, stressed group:
supplemented with vitamin E or vitamin C showed 2
significant  decrease of lipid peroxides compared to
stressed  group (1669 + 6.1 and 1504 = 14t
respectively, P1<0.01, Figure 1-C), but these values wert
significantly higher than the control group (P<0.01).?
significant difference in CAT activity has been obsen:
among the studied groups.

Table (1) shows means + SD of lipid peroxié®
(TBARS) level, SOD activity, GSHPx activity and (A"
activity in cardiac tissue homogenate. On the 0%
hand, table (2) shows means + SD of lipid perov="
(TBARS) level, SOD activity, GSHPx activity and ¢4
activity in hepatic tissue homogenate.

¥, GSHPx activity and CAT

A[. S Studied £ps -miﬁﬁvgruup".s{fc>\‘cd grou Stressed pre Mrecce .
! ‘ (n=10) (n=10) ’ with V it.ul'i)lzl:l 5—UlI’?l: :‘:5:“:;:{1_12) u(‘:,(:lﬁ'())l)
Biachem Parant ‘
SOD . 25+1.2 5413 17.1£247 35+5
(L/mg protein) *P<0.0] P <001 * p..< 0.01
TPl <0.01 **P1<0.0]
GSHPx 7552 2% 5742 9542 |
{nmoel/min/mg protein) *pP<ool *P<0.0l) * l’—<-0.0l
Pl <001 Pl <0.01 I !
CAT 26004301 [ 26727 242+397 2634 2.79 : |
(U/mg protein) ' !
Lipid peroxides (IBARSY 1326 +521 | 237112112 | 1669+ 6.1 1304 % 14.6 |
(nmol/g wet wi) * P<0.01 * P<0.01 *P<0.01
** POl ** P 1<0.01

P: compared with control group: P1 compared with stressed group

P<0.01 significant,
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gHPyx in cardiac tissue homogenate.

 shanges i“ U

D activity in cardiac tissue homogenate.

C. Changes in TRARS in hepatic tissue homogenate

A. changes in GSHPx in hepatic tissue homogenate.
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© hvdrogen peroxide is not removed
It WYE

ouch by catalase and  glutathione
o NN A . a ) )
SNV ey o e inactivate SOD . Moreover,
{i @ i M T ~ .-
\.T\:f'-“'.\_‘ stress increases the production of Q_*-,
¢ ration SIESS

Can

e
e )
whatre

£soD 0 *and H O, generate OH®-
2 e with SOD with consequent damage and
Tty FEEIN . . .
< “"frir wtnvity . This may, at least partially,
ooy 1N 3

i

: ._.n»-pp:scm results. i ’
Ll 'm.mvunll\' occurring free radical scavengers,
l said (vitamin ©) and a-tecopherol (vitamin E)

I

wenously administered to find out their role in
SNOZNOUNE

¢ Juring stress. These compounds were selected

ieals. These scavengers proved (o be protective against
diseases ™. The significant protection
Sred by these free radical scavengers was accompanied
v 2 significant decrease in both heart and liver peroxides
daing an efficient scavenging effect. Vitamin C is
wyer soluble, passes readily through cell membranes, has a
Aigh affinity o react with free radicals and the products of
e rexction are inert and can easily regenerate ascorbic acid
oz Therefore, vitamin € is considered as an
dicRnt fee radical  scavenger  both intra- and
amceliulrhy™, Furthermore, vitamin C is a catalyst for a
nender of biochemical reactions involved with the stress
e These include hydroxylation of proline for
wign swthesis required for the integrity of cell
membranes and steroidogenesis in the adrenal cortex 9 |t
5 230 used as 2 cofactor for catecholamine biosynthesis: in
Feteular the conversion of dopamine to norepinephrine
Ehad by dopamine-B-hydroxylase 9. While
STRsenoids can induce  the synthesis of antioxidant
Siasne enzvmes *, In addition, vitamin C also could
ff:‘-‘:e tonsumption of antioxidant enzymes during stress
S Sxart an antionidant effect 09

~ Oa te other hand
Vi it acts as

."“ﬂ_m of lipid
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of a-tocopherol against lipid

ible cardiac tissue was reported by

el Es' in agreement with the present results.
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: &f Previous data, it s apparent that the

v NSV mechanisms  are impaired during

L omtstress. Oxygen fres radicals are formed
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