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ABSTRACT KEYWORDS
This study aimed at evaluating the protective role of Se-Y against TAA Hepatic necrosis,
induced hepatic necrosisin rats. Sixty-four adult female ratswere divided Se;
into 8 groups: (1) served ascontrol, (2) was administered TAA, (3 and 4) Yeast;
were given two doselevelsof Se (0.95 and 0.47 mg kg day?) respectively SeY;
Rats.

with simultaneous administration of TAA, (5 and 6) were given two dose
levelsof yeast (66.5 and 33.25 mg kg* day*) respectively with simultaneous
administration of TAA and (7 and 8) were given two dose levels of Se-Y
(66.5 and 33.25 mg kg day™) respectively with s multaneousadministration
of TAA. SerumAST, ALT, ALPactivities, hepatic SOD, CAT, GPx , eNOS
activities;, MDA and NO as well as eNOS activity. Histopathological
examination of liver tissue sections was carried out. The results revealed
that TAA intoxication caused significant increasein serumALT,AST,ALP
activities, hepatic MDA, NO levelsand eNOS activity, while it produced
significant decrease in hepatic SOD, CAT and GPx activities versus the
control. Histopathological investigation of liver tissue sections of TAA-
intoxicated rats showed necrosis with inflammatory cell infiltration. Co-
treatment with Se, yeast or Se-Y produced significant protection against
TAA-induced hepatic necrosisasindicated by marked improvement in the
studied biochemical markers and histopathological feature of liver tissue.
In conclusion, Se, yeast and Se-Y could protect the rat liver from TAA-
induced hepatic necrosiswith special reference to Se-Y which showed the
most pronounced effect. © 2013 Trade SciencelInc. - INDIA

INTRODUCTION

Hepatic injuries such as necrosis and fulminant
hepatic failure (FHF), which are often produced on
exposureof thetissueto virusor many chemicd agents,
congtituteamajor health hazard™. Liver necrosisand
FHF arethetwo important clinical conditionsof liver.

Necrosisisacomplex process, characterized by the
amultaneousactivation of multiplederegulated pathways
that culminatein theloss of cell membraneintegrity
causing leakage of cellular constituents. FHF, onthe
other hand, isarare but very lethal hepatic disorder
characterized by an acute onset of severe hepatic
dysfunctioninthe absence of preexisting liver disease
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that resultsin jaundice, hepatic encephal opathy and
coagulopathyt?.

Thioacetamide (TAA) iswdl known hepatotoxic
agent, which produces hepatic necrosis by producing
freeradicd sduring TAA metabolismresultinginoxidaive
stressmediated acute hepatitisand induces apoptosis
of hepatocytesinthelivert®. It hasbeen reported that
long-term taken of TAA inducescirrhosisinrats. The
acute hepatic necrosisinduced by TAA, occursthrough
cytochrome p450 activation and a highly reactive
compound called N-acetyle p-benzoquinone imine
(NAPBQI) is produced which combines with
sulphahydryl groups of proteins, causes a rapid
reduction of intracellular glutathione, increasesoxygen
freeradical causing an oxidative stressand initiates
cellular apoptosig®. In addition, TAA could interfere
with the movement of RNA from the nucleusto the
cytoplasm and causemembraneinjury resultinginarise
in serum liver markers®. Therefore, TAA toxic
metabolitethat induces oxidative stressinthe hepatic
cells is responsible for many changes occur for
hepatocytes such asanincreasein nuclear volumeand
enlargement of nucleoli, cel permegbility changes, rise
inintracelular concentration of Ca™, andfindly it affects
mitochondrid activity leadingto cell desth’®. Nowadays,
thereisanincreasedinterestin dietary supplementswith
antioxidant propertiesthat can reducethe del eterious
effectsof oxidative stresd”.

Sdenium (Se) isanimportant biologica antioxidant,
that isinvolved asapart of gluthation-SH-peroxidase,
the selenoenzyme that catalyses reduction of lipid
peroxides and hydrogen peroxide, thus preventsthe
nocive effectsof lipid peroxidation. Seprotectscells
and cdl membranesfrom oxidative processes, fediliteting
reaction between oxygen and hydrogen andionstransfer
at membraneleve®,

Brewer’s and baker’s yeast (Saccharomyces
cerevisae) hasbeen usedin classicd food fermentation
goplicationssuch asbeer, bread, yeast extract/vitamins,
wine, sake, and ditilled spirits®. Hartwell et d . have
pioneered a novel approach in which the yeast
Saccharomyces cerevisiae is used to discover
compoundswith powerful chemotherapeutic potentidl.
Remarkably, studieswith Saccharomycescerevisiae
asamode system haveprovided invaluableinsights
into theaction of many toxinsor drugsand compounds
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with quite specific activities in both mammals and
fungi*y.

The use of selenized yeast as enriched Se
supplementsin human nutrition has becomeatopic of
increasinginterest over thelast decade. Dueto nutritiona
benefits, selenium-enriched yeast (Se-Y') isacommon
form of Seused to supplement thedietary intakeof this
important trace minera™.

The present study was designed to assess the
hepatoprotectiveactivity of Se-Y against thioacetamide-
induced hepatic necrosis in rats and to prove the
scientific baseof thetraditiond useof Se-Y against liver
disorders.

MATERIALSAND METHODS

Materials

Yeast dtrain, S cerevisaewasobtained from Sugar
and Integrated Industrial Company (Egypt). Sodium
selenitewas obtained from PROLABO Co (France).
Yeast extract; peptone, dextroseand agar wereobtained
from SigmaChemica Co (USA).

Y EPD medium used in the present study contained
the following components: 3g Yeast extract, 10 g
peptone, 20 g dextrosein oneliter of distilled water
withfinal pH 4.5. Theyeast strain was maintained on
theY EPD agar dants(2.5% agar). Yeadt, S cerevisae,
was inoculated from agar slantsin 10 ml of YEPD
medium and incubated overnight at 30° C in a shaker
incubator at 150 rpm. This culture was streaked on
agar plates and incubated at 30° C for 24-48 hours.
Further, one colony was inoculated in fresh YEPD
medium and incubated overnight at 30° C in a shaker
incubator at 150 rpm(*3,

Preparation of selenium- enriched yeast

Seininorganic form assodium sdenite (Na,Se0,)
wasused. From 25 mM sodium selenitestock solution,
19 uM Se concentration wasmadein different 20 ml
aiquotsof yeast culturemedia. Based on our previous
work 19 uM of Se concentration in yeast is the proper
concentration for achieving optimal growth of yeast
cellg¥, These media with Se concentration was
inoculated with 100 pul of overnight culture and incubated
at 30°C for overnight growth on shaker!*.
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Animals

Sixty-four adult female Sorague-Dawley rats
weighing 150-170 g were obtained from the Animal
House Colony of the Nationa Research Centre, Cairo,
Egypt. Theanima swereacclimatized for oneweek in
aspecific pathogen free (SPF) barrier areawherethe
temperature was 25+1 and humidity was 55%. Rats
werecontrolled constantly witha12 hlight/dark cycle
at Nationa Research CentreAnimal Facility Breeding
Colony. Rats were housed with ad libitum access
standard |aboratory diet consisting of casain 10%, salts
mixture 4 %,vitamins mixture 1%,corn oil 10 % and
cellulose 5% compl eted to 100 g with corn starch(*®,
Animal caredfor according to theguideinesfor animd
experiments which were approved by the Ethical
Committee of Medical Research of the National
Research Centre, Cairo, Egypt.

Experimental design

The animals were divided into 8 groups (8 rats/
group). Group 1 served asnormd control group. Group
2wasadministered TAA (100 mgkg*b.w day*)1¢ for
6 weeks. Groups 3 and 4, wereadministered Se (0.96
or 0.48 mgkg? b.w day* respectively), smultaneoudy
with TAA for 6 weeks. Groups 5 and 6 were
administered yeast (66.5 or 33.25 mg kg b.w day*
respectively), ssimultaneously with TAA for 6 weeks.
Groups 7 and 8 were administered with Se-Y (66.5 or
33.25 mg kg b.w day* respectively), smultaneoudy
with TAA for 6 weeks. The selected doses of each of
Se, yeast and Se-Y werechosen accordingtothechronic
toxicity study donein our previouswork!4,

At theend of theexperimentd period, theratswere
fasted overnight and subjected to diethyl ether
anaesthesia. The blood samples were immediately
withdrawn fromtheretroorbita venousplexusinclean
tubes and then centrifuged at 1800xg at 4 °C for 15
minto separate sera

After blood collection, the liver of each rat was
rapidly dissected, washed inisotonic saline, and dried
onfilter paper. Eachliver wasdivided into two portions,
andthefirst portionwasfixedinformain saine (10%)
for histopathol ogical investigation and the sscond portion
was weighed and homogenized immediately to give
10% (w/v) homogenateinice-cold medium containing
9.46 g di-sodium hydrogen phosphate and 9.07 sodium

= Regular Paper

di-hydrogen phosphate (pH7.4). Thehomogenatewas
centrifuged a 1800 xgfor 10 minin cooling centrifuge
at 4 °C. The supernatant of each homogenate was
stored at -80till analysis.

Methods
Biochemical analyses

Serum aspartatetransaminase (AST) and danine
transaminase (ALT) activitiesweremeasured according
to the method of Reitman and Frankel™ and serum
alkaline phosphatase activity (ALP) was estimated
according to the method of Bowersand Mc Comb™l,
Hepatic superoxide dismutase (SOD) activity was
detected according to themethod of Nishikimi et al.[*9.
Hepatic catalase (CAT) activity was determined
according to the method of Aebi?? and hepatic
gluthathi one peroxidase (GPx) activity was assayed
according to the method of Pagliaand Val enting?!,
Hepatic malondialdhyde (MDA) level was measured
according to themethod of Satohi??, and hepatic nitric
oxidelevel wasdetermined according to the method of
Montgomery and Dymock(®. Hepatic endothdlid nitric
oxidesynthase (eNOS) activity wasassayed by ELIZA
technique usng eNOS assay kit purchased from Glory
Science Co., New York, USA according to the
manufacturesinstructions provided with eNOS assay
kit.

Histopathological investigation

After fixation of liver sampleof eachrat indifferent
studied groupsin 10% formalin salinefor twenty four
hours, washing was done in tap water, then serial
dilutionsof acohol (methyl, ethyl and absol ute ethyl)
wereused for dehydration. Specimenswereclearedin
xyleneand embedded in paraffin a 56°C in hot air oven
for twenty four hours. Paraffin beeswax tissue blocks
wereprepared for sectioning a 4 um thickness by slidge
microtome. Theobtai ned tissue sectionswere collected
on glass slides, deparaffinized, and stained by
hematoxylinand eosgngan. Then, examinatiionwasdone
through thelight el ectric microscope??.

Satistical analysis
All datawere expressed asmean+ SE. Statistical
analysiswas done using the student t-test?l, P values

lessthan 0.05 were considered statistically significant.
Percentage difference representing the percent of
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variationwith respect to the corresponding control group
wascd culated usngthefollowingformula

treated value — Control value X 100

% difference =

Control value

RESULTSAND DISCUSSION

In the current work, the administration of TAA
produced serious attack on liver asindicated by the
sgnificant increase (p< 0.05) ineach of AST,ALT and
ALPactivitiesascomparedtothenormd control group.
Theincrement of AST activity was 131.075 and that
for ALT activity was 194.90% aswell asthat for ALP
activity was 76.40% versusther corresponding values
inthenormal control (TABLE 1). Theedevated serum
liver enzymes(AST andALT) activity isanindicator of
celular liver necrosis®. TAA isawell-established tool
to induce hepatotoxicity specially necrosis in
experimenta anima modd %, Thed evated serumAST
andALT activitiesinthe TAA intoxicated group could

be attributed to the leakage of theenzymesfrom liver
cellsasaresult of hepatic tissue damage?). TAAis
ableto produce different grades of hepatic damage,
including centrilobular necrosisg®!. Moreover, inour
results, TAA intoxicationresultedinaggnificant incresse
(p< 0.05) in serum ALP activity, this result isin
agreement with Giffen et a.1%. Thisfinding could be
attributed to the generation of freeradicalsafter TAA
intoxication which could affect the hepatic cellular
permesbility leadingto elevationincirculainglevel of
thisenzymée®,

Thedatashownin TABLE 2revealed asignificant
decrease (p< 0.05) of hepatic SOD, CAT and GPx
activitiesin TAA-intoxicated group ascompared tothe
control group. The percentage of decrement was -
43.26% for SOD, -21.25% for CAT and -64.63%for
GPx. Biologica systemshave protectivearrangements
which defend them against the harmful effects of free
radicals. These include SOD and CATEY, In
hepatotoxicity, these enzymes are structurally and
functionaly weakened by theradicass, resultinginliver

TABLE 1: Effect of Se, yeast “Saccharomyces cerevisiae” and Se-Y on serum parameters of liver functions of TAA-

intoxicated rats.
AST (U/L) ALT (U/L) ALP (U/L)
Normal control 56.99 + 0.47 43.48 + 0.85 107.38+ 0.58
TAA (100mgkg'bwiday) ~ 131.69+ 145" (131.07%) 128.24+1.93"(194.90%)  189.42 + 0.90" (76.40%)
Se (0.96 mg kg™ b.w/day) 88.18 + 1.05" (-33.03%) 70.97 + 1.67" (-44.65%)  149.27 + 1.78"(-21.19%)
Se (0.48 mg kg™ b.w/day) 95.76 + 0.96" (-27.28%) 85.17 + 2.017(-33.58%)  163.46+ 2.77" (-13.70%)
Yeast (66.5 mg kg™ b.w/day) 92.42 + 2.72" (-29.82%) 76.78+ 0.957(-40.12%)  152.18+ 1.14”(-19.66%)
Y east (33.25 mg kg'b.w/day) 104.16 + 2.26” (-20.90%) 87.76 + 0.75"(-31.56%)  168.37 + 2.34" (-11.00%)

Se-Y (66.5 mg kg™ b.w/day)
Se-Y (33.25 mg kg *b.w/day)

76.56 + 0.78" (-41.86%)
99.34 + 1.30" (-24.56%)

58.95 + 1.63" (-54.03%)
71.05 + 0.39” (-44.59%)

137.57 + 1.59” (-27.37%)
156.40+ 1.46" (-17.43%)

¢& Difference in relation to control group. * Difference in relation to TAA-intoxicated group. * Significant change at p< 0.05.

TABLE 2: Effect of Se, yeast “Saccharomyces cerevisiae” and Se-Y on hepatic antioxidant enzyme activities in TAA-

intoxicated r ats.

SOD (U/g liver)

CAT (U/g liver)

GPx (U/g liver)

Normal control
TAA (100 mg kg* b.w/day)

399.67 +7.34

226.77 + 22.05 **(-43.26%)

2375.66 + 37.67

1870.83 + 14.13 ¥ (-21.25%)

77.20+ 1.69
27.30+ 0.63 **(-64.63%)
61.98+ 1.47 "(127.03%)

Se (0.96 mg kg™ b.w/day) 33156 +32.51 "(46.21%)  2102.66+ 28.63 " "(12.39%)
Se (0.48 mg kg™ b.w/day) 281.39 + 12.62 7(24.08) 1998.00 + 25.55 " *(6.79%)
Yeast (66.5 mgkg' b.w/day)  266.68+28.86 (17.59%)  2114.66+ 23.89 " "(13.03%)
Yeast (33.25 mg kgb.w/day)  250.86 + 9.80 (10.62%) 2003.83 + 25.12""(7.10%)

Se-Y (66.5 mg kg b.w/day)
Se-Y (33.25 mg kg *b.w/day)

346.66 + 25.66 *(52.86%)
306.52 + 13.06 " (35.16%)

48.64+ 1.127(78.16%)
47.64 £ 20.7 " (74.50%)
46.72+ 1.91 (71.13%)
37.80+ 0.62 (38.46%)
30.63+ 1.47V5(12.19 %)

2244.00 + 16.74""(19.94%)
2038.50 + 20.71 “*(8.96%)

« Difference in relation to TAA-intoxicated group. ¢ Difference in relation to control group.* Significant change at p< 0.05.
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damage®. TAA could reducetheactivity of CAT, which
may cause the accumulation of O,, H,0,, or their
products of decomposition®d. Thepresent study also
revealed asignificant inhibition of hepatic GPx activity
inTAA-intoxicated rats. Thisfindingisin agreement
withAbul et d.*4. Thisresult could beexplained by the
combination of theactive metaboliteof TAA, whichis
called NAPBQI, with the sulphahydryl groups of
proteins causing rapid reduction of intracellular
glutathiong. Thereduction of intracelular glutathione
leadsto theinhibition of GPx asitiswell known that
glutathioneisthe substrate of GPx® and theactivity of
GPxisdrictly linked with theconcentration of glutathione
(TABLE?2).

Inthe present study, administration of TAA inrats
resulted in significant increase (p< 0.05) in hepatic
MDA, NO levelsand eNOS activity as compared to
thenormal control group. The percentageof increment
was 87.84% for MDA, 86.99% for NO and 71.42%
for eNOS (TABLE 3). Lipid peroxidation, whichrefers
to the oxidative degradation of lipids, isamultifarious
and natural harmful process®l. Theincreased MDA
level inthetissuerepresentsanindirect index of lipid
peroxidation. Theincreasein hepaticthiobarbituricacid
reactive substance (TBARS) indicatesenhanced lipid
peroxidation whichleadstotissueinjury and failure of
the anti-oxidant defense mechanismsto prevent the
formation of excessfreeradica 9%7. The obtained data
reved ed that administration of TAA caused significant
increase (p< 0.05) in hepatic MDA level ascompared
to the normal control group. This result might be
attributed to the damaging impact effect of TAAwhich
isknown to induce hepatocyte damagefollowingits

—— Regdular Peper

metabolism to thioacetami de sul phene and sulphone,
via acritical pathway involving cytochrome P450-
medi ated biotransformation’®. These metabolitesare
highly reactive and thusthey |ead to the denaturation of
cdlular biomoleculessuch aslipids, resultinginlipid
peroxidation and its byproduct®. Inthe present study,
adminigration of TAA caused significant increase (p<
0.05) in hepatic NO level and eNOS activity as
compared to the norma control group. Severa reports
indicated that exposure of cells to H,O, promotes
eNOS expression and thus NO synthesig*l. Chen et
al .[“ reported that thereisasignificant production of
H,O, inTAA- induced toxicity.

The present study showed that administration of
two doselevels(0.94 and 0.47 mg kg b.w/day) of Se
simultaneoudy with TAA caused significant decrease
(p< 0.05) in serum AST (-33.03% and -27.28%
respectively) and ALT activities (-44.65%and -
33.58%respectively) ascompared to TAA-intoxicated
group (TABLE1). Theseresultsarein accordancewith
those of Naziroglu et a.[*?, who reported that Se
mitigatestheeffect of liver disorders, protectstheliver
againgt hepatotoxic substanceinduced liver damageand
decreasesthedevation of ssrumAST andALT activities
caused by hepatocel lular damage.

Intheview of the obtained data, (TABLE 1) oral
administration of two doselevelsof Sesmultaneoudy
with TAA caused significant decrease (p< 0.05) in
serumALPactivity (21.19% and 13.70% respectively)
ascompared to TAA-intoxicated group. Theseresults
arein agreement withthoseof Shrivastavaet d 3. This
finding might be attributed to the ability of Se to
counteract free radical generation*!. So, it could

TABLE 3: Effect of Se, yeast “Saccharomyces cerevisiae” and Se-Y on oxidative biomarkers of the liver of TAA-intoxicated

rats.

eNOS (U/ g liver)

MDA (nmol/ g liver)

NO(umol / g liver)

Normal control

TAA (100 mg kg™ b.w/day)

38,58+ 0.68
72.47 + 1.41 ¥ (87.84%)

Se (0.96 mg kg™*b.w/day) 47.34+ 0.54 (-34.76%)
Se (0.48 mg kg *b.w/day) 54.97 + 1.36 *(-24.14%)
Y east (66.5 mg kg *b.w/day) 45.04 + 0.84 "(-37.85%)
Y east (33.25 mg kg'b.w/day) 46.32 + 0.60 "(-36.08%)

Se-Y (66.5 mg kg *b.w/day)
Se-Y (33.25mg kg'b.w/day)

42.38+ 0.60 "(-41.52%)
46.39 + 0.52 *(-35.98%)

33.30+0.42
62.27 + 0.85%(86.99%)
39.75+ 0.80"(-36.16%)
43.28 + 0.397°(-30.49%)
40.03 + 1.497(-35.71%)
4555+ 1.167(-26.85%)
36.63 + 1.83"(-41.17%)
39.11 + 1.097(-37.19%)

1.96 +0.03

3.36+ 0.15"(71.42%)
2.59+ 0.08 " (-22.91%)
3.27 + 0.04 N3(-2.67%)
2.64+0.07 " (-21.43%)
3.35+ 0.04 "5(-0.29%)
2.25+ 0.04 " (-33.04%)
2.67+0.07 "(-20.53%)

¢ Difference in relation to control group. * Difference in relation to TAA-intoxicated group. * Significant change at p< 0.05.
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preservethe hepatocd lular permesbility and restorethe
elevated serumALPactivity.

Theobtained resultsrevea ed that administration of
two doselevelsof Sesmultaneoudy with TAA caused
significant increase (p< 0.05) in hepatic SOD, CAT
and GPx activitiesas compared to TAA-intoxicated
group (TABLE 2). The percent of change for SOD
activity was (46.21% for high Sedoseand 24.08% for
low Sedose). The percent of changefor CAT activity
was (12.39% for high Sedoseand 6.79% for low Se
dose). The percent of change for GPx activity was
(127.03% for high Se dose and 78.16% for low Se
dose). Theincreasein hepatic SOD and GPx activities
could beattributed totheroleof Seinbindingtheactive
sitesof SOD and GPx9, Seplaysanimportant rolein
the devel opment and maintenance of the antioxidant
defense system!“dl. Whereas, the significant elevation
of hepatic CAT activity higher than that in TAA-
intoxicated group reflect most probably, the adaptive
responsetowardsthe damaging impact of freeradicals
intheliver, asreported by El Heni et a .. The effect
of Se in enhancing hepatic GPx activity might be
attributed to theincreased bioavail ability of Sefollowing
trestment with sodium sdlenite“d.

Intheview of theobtained data, oral administration
of two doselevelsof Sesmultaneoudy with TAA caused
significant decrease (p< 0.05) in hepaticMDA leve as
compared to TAA-intoxicated group (TABLE 3). It
was decreased by -34.67% and -24.14% respectively.
Thisresult isin agreement with Sodhi et a.*¥, who
reported that the protective effect of a-tocopherol and
Seonliver resulted fromtheir antioxidant activity which
causesgtabilizationintheintrace lular defensesystems
and reductionin lipid peroxidation productsand the
production of reactive oxygen Species.

Inthe present study, administration with high dose
Se(0.94 mgKg! b.w smultaneoudy with TAA caused
significant decrease (p< 0.05) inhepatic NOlevel and
eNOS activity ascompared to TAA-intoxicated group.
The percent of change for NO was -36.16% and for
eNOSwas-22.91%. While, administration with low
dose Se(0.48 mg Kg! b.w) simultaneoudy with TAA
caused significant decrease (p< 0.05) in hepatic NO
level accompanied withinsignificant change (p> 0.05)
in hepatic eNOS activity as compared to TAA-
intoxicated group. The percent of changefor NOwas
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-30.49% and for eNOS was-2.67% (TABLE 3). The
exact mechanism by which Seinfluence hepatic NO
synthase expression is unknown. Of interest in this
context isthe report that treatment of nuclear extracts
of lipopolysaccharide-activated human T cellswith
relaivey high concentrationsof sdeniteinhibited nudear
factor-xB binding and thus decreased NO
production®. Thisisbecause nuclear factor-xB is a
transcription factor that regul atesanumber of cellular
genes, such asthose encoding eNOS®Y,

The present finding showed that admini stration of
two doselevelsof yeast (Saccharomycescerevisiae)
(66.5 mg Kg* b.w and 33.25 mg Kg* b.w)
simultaneoudy with TAA caused significant decrease
(p< 0.05) inserumAST andALT activitiesascompared
to TAA-intoxicated group (TABLE 1). The percent of
change for AST was -29.82% for high dose and -
20.90% for low dose of yeast. The percentage of
change for ALT was -40.12% for high dose and -
31.56% for low dose of yeast. These results arein
agreement with Darwish et al.'*3, who reported that
the pretreatment with Saccharomyces cerevisiae
reduces serum AST and ALT activities and protects
against hepaticinjury caused by the mycotoxin.

Intheview of the present data, administration of
two dose levels of Saccharomyces cerevisiae
simultaneoudy with TAA caused significant decreases
(p< 0.05) inserumALPactivity ascompared to TAA-
intoxicated group. It wasdecreased by -19.66%for high
doseand -11.00% for low dose of yeast. Theseresults
arein agreement with those of Mannaaet al > who
reported that the treatment with Saccharomyces
cerevisiae, prior to clinica use of flutamideresultsin
significant decreasein serumALPactivity duetothe
powerful active components in Saccharomyces
cerevisiae which could modulate the severe
hepatotoxicity caused by the reactive eectrophilic
metabolite 2-hydroxyflutamide and counteract thehard
oxidativestress.

Inthe present study, administration with two dose
levels of yeast (Saccharomyces cerevisiae)
smultaneoudy with TAA caused Significant increase (p<
0.05) in hepatic SOD, CAT and GPx activities as
compared to TAA-intoxicated group (TABLE 2). The
percent of changefor SOD was 17.59% for high dose
and 10.62%for low doseof yeast. Thepercent of change
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for CAT was 13.03%for high doseand 7.10%for low
dose of yeast. The percent of change for GPx was
74.50% for high dose and 71.13% for low dose of
yeast. It has been reported that feeding rabbits with
glucomannan one of the active components of
Saccharomycescerevisaecell wal, causesanincrease
in SOD activity and GSH contentsof theliver™l. The
aforementioned studies showed that 3-D-glucan
increased theactivities of antioxidant enzymes, suchas
SOD, CAT, GPx and GSH, and inhibited lipid
peroxidation(>,

A selenoprotein, GPx provides auseful tool for
investigating thefunctiond Se-statusinanima . For
several years, GPx wasthought to bethe only known
selenoprotein in mammalian tissues. A portion of the
yeest sel enomethionineismetabolized to selenocysteine
whichisthen decomposed to sl enideby sdlenocysteine
B-lyase. This selenide-Se fraction is incorporated into
the GPx molecul €. Inthisway, wecaninterpret the
observed marked increase observed in hepatic GPx
activity of ratstreated with Saccharomycescerevisiae
gmultaneoudy with TAA.

Accordingto our results, administration with two
dose levels of yeast (Saccharomyces cerevisiae)
smultaneoudy with TAA caused significant decreases
(p< 0.05) in hepatic MDA level ascomparedto TAA-
intoxicated group, it was decreased by -37.85% and -
36.08% respectively (TABLE 3). Krizkovaet al.*
stated that Saccharomyces cerevisae cell wal mannan
hasrelatively good antioxidative effectsasit iscapable
to scavenge reactive oxygen radicals. Masson and
Ramotar® proposed that the Saccharomyces
cerevisiae c-IM P2 gene prevents oxidative damage by
regulating the expression of genes that are directly
required torepair DNA damage.

In the present study, admini stration of high dose of
Saccharomyces cerevisiae simultaneously with TAA
caused significant decrease (p< 0.05) in hepatic NO
level and eNOS activity as compared to TAA-
intoxicated group. The percent of changefor NOwas
-35.71% and for eNOS was -21.43%. While,
administration of low dose Saccharomycescerevisae
smultaneously with TAA caused significant decrease
(p< 0.05) in hepatic NO level accompanied with
indgnificant dteration (p>0.05) inhepaticeNOSactivity
ascompared to TAA-intoxicated group (TABLE 3).
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The percent of change was -26.85% for NO and -
0.29% for eNOS. The exposure of cells to H,O,
promotes eNOS expression and thus NO synthesi §%9.
The polysaccharide beta-glucan, one of themgjor cell
wall constituent of Saccharomyces cerevisiae, works
likeafreeradicad scavenger and hasan antioxidant effect
on lipid peroxidation'®. Thus, it could reduce H,O,
production and hence, it inhibitseNOSactivity and NO
generation.

Sein Se-Y is more biovailable than inorganic
selenite, and thereforeit isthe preferred form for Se
supplementation. Closesimilarity of sdenized yeast to
the natural formsfound infeed crops, plusthe careful
control of Se content that can be exercised in yeast
production, makes Se-yeast, amost interesting, useful
and environmentally-safe supplementary material for
use™,

Accordingtoour results, administration of two dose
levelsof Se-Y (66.5mg Kg! b.w and 33.25mg Kg*
b.w) ssimultaneously with TAA caused significant
decrease (p<0.05) inserumAST andALT activitiesas
compared to TAA-intoxicated group (TABLE 1). The
percent of changefor AST was-41.86% for high dose
and -24.56% for low dose of Se-Y. The percent of
change for ALT was -54.03% for high dose and -
44.59% for low dose of Se-Y. Organic selenium has
been found to decrease cytotoxicity and protect cells
from damage’®. So, it could decreasethe elevation of
serumAST and ALT activitiescaused by hepatocel lular
damageasaresult of TAA administration.

In theview of the obtained data (TABLE 1) oral
adminigrationof twodoselevdsof Se-Y smultaneoudy
with TAA caused sgnificant decrease (p<0.05) inserum
ALPactivity (-27.37% and -17.43% respectively) as
compared to TAA-intoxicated group. Thisfinding might
beattributed totheahility of Seto counteract freeradica
generation*, So, it could preservethe hepatocd lular
permegbility and restorethe el evated serumALPleve.
Organic Se, which exigtsinyeast products, primarily in
theform of Se-methionine, resultedinahigher level of
Seinanima products compared with inorganic SE¢2.

Theobtained resultsreved ed that administration of
twodoselevesof Se-Y smultaneoudy with TAA caused
significant increase (p<0.05) in hepatic SOD and CAT
activitieswhileit caused significant decrease (p<0.05)
inhepatic MDA level ascompared to TAA-intoxicated
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group. The percent of change for SOD was 52.86%
for high dose and 35.16% for low dose of Se-Y. The
percent of changefor CAT was 19.94% for high dose
and 8.96% for low doseof Se-Y. Thepercent of change
for MDA was-41.52% for high dose and -35.98% for
low doseof Se-Y (TABLE 2and 3). Theseresultsare
in agreement with Ahmad et al.[*3 who reported that
theadminigtration of Se-Y significantly increased the
activitiesof SOD and CAT, but decreased the MDA
content in chickens.

The present study showed that administration of
highdoseleve of Se-Y smultaneoudy with TAA caused
significant increase (p<0.05) in hepatic GPx activity
(38.46%) ascompared to TAA-intoxicated group while
adminigtration of low doselevd of Se-Y smultaneoudy
with TAA displayed nearly no change (p>0.05) in
hepatic GPx activity (12.19%) ascomparedto TAA-
intoxicated group (TABLE 2). Thisresultisin agreement
with Chung et a.[®¥, who reported that goats fed the
diet containing organic Se showed significant increase
in GPx activity compared with thosefed thebasal diet.
Increased GPx activity suggeststhat thedietary organic
Semay haveapostiveeffect ontheantioxidant defense
system of goatg®¥.

Inthe present study, administration with two dose
levels of Se-Y simultaneously with TAA caused
significant decrease (p<0.05) in hepaticNO leve and
eNOS activity ascompared to TAA-intoxicated group
(TABLE 3). The percent of change for NO was -
41.17%for high doseand -37.19 for low dose Se-Y.
The percent of change for eNOS was -33.04% for
high doseand-20.53 for low dose Se-Y. Theseresults
arein agreement with Das and Battacharyd®, who
stated that significant decrease of NO level was
observedinorganicsdeniumtrestment groupsindicating
itsroleinreducing the generation of NO by inhibiting
theexpression of INOS mediated excessive production
of NO and its conversion to strong electrophillic
intermediates ONOO" and N, O,

Histopathological investigation

The microscopic examination of theliver tissue
sectionsof normal control rats showed regular cellular
architecturewith distinct hepatic cells, snusoidd spaces,
and acentral vein (Figure1A).

Supplementation with TAA for 6 weeks showed

BIOCHEMISTRY (mm—

necrodswithinflammeatory cdlsinfiltrationwhichdivided
the hepatic parenchymainto nodules(Figure 1B). These
findings agreewith the previous report of Anbarasu et
a [® who reported that theliver sectionsof TAA treated
animals showed hepatic cells with severe toxicity
characterized by centrilobular necrossadongwithvarious
gradations of fatty changescomprising of tiny tolarge
Szedvacuoles.

Liver tissue sections of ratsadministered high dose
of Sesimultaneously with TAA for 6 weeks showed
that therewasfibroblastic cellsproliferation and few
inflammatory cdlsinfiltrationthat originated from porta
area and divided hepatic parenchyma into nodules
associated with vesicular nuclei of the hepatocytes
(Figure 1C) while, examination of liver tissue sections
of ratsadministered low dose of Sesmultaneoudy with
TAA for 6 weeksshowed inflammatory cdlsinfiltration
with necros swhich originated from the portal areaand
extended to divided thehepatic parenchymainto nodules
(Figure1D). Theseresultsconfirm the previous data of
Shen et al."1 who demonstrated that Se can also
effectively decreasethe degree of hepaticfibrossand
promotetherecovery process®’.

Following theadministration of high doseof yeast
(Saccharomycescerevisiae) smultaneoudy with TAA
for 6 weeksreved ed that therewasinflammatory cells
infiltrationinthe portal areaaswell asinfew manners
between the hepatocytesassodi ated with ves cular nuclel
of the hepatocytes (Figure 1E) while, examination of
theliver tissue sections of rats supplemented with low
dose of yeast (Saccharomyces cerevisiae)
smultaneously with TAA intoxication showed fibrosis
with few inflammeatory cellsinfiltration which divided
the hepatic parenchymainto nodules(Figure 1F). These
findingsarein agreement with Mannaaet al.[>3 who
reported that in rats treated with both yeast and
flutamide, thehepatic cordsaremoreregularly arranged
as compared to the flutamide-treated rats. Signs of
apoptosisarelesspronounced, and some hepatocytes
appeared binucleated.

Liver tissue sections of ratsadministered high dose
Se-Y simultaneously with TAA for 6 weeks showed
that therewasdilatationinthecentra vein (Figure 1G).
While, supplementation with low dose Se-Y
simultaneoudy with TAA for 6 weeksshowed fibrosis
with collagen fibersproliferation and few inflammatory
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Figurel: Photomicrographsof liver tissuesectionsof female
ratsin different studied groups. (A) Normal contr ol showed
regular cellular architecture with distinct hepatic cells,
sinusoidal spaces, and a central vein. (B) TAA-intoxicated
rat showed necrosis with inflammatory cells infiltration
which divided the hepatic parenchymaintonodules (C) High
doseof Se+ TAA showed fibroblastic cellsproliferation and
few inflammatory cellsinfiltration that originated from
portal areaand divided thehepatic parenchymainto nodules
associated with vesicular nuclei of thehepatocytes. (D) Low
dose Se+ TAA showed inflammatory cellsinfiltration with
necrosisthat originated fromtheportal areaand extended to
dividethehepaticparenchymainto nodules. (E) High dose of
Saccharomyces cerevisiae + TAA showed inflammatory cells
infiltration in the portal area aswell asin few manners
between the hepatocytesassociated with vesicular nuclei of
thehepatocytes. (F) L ow doseof Saccharomycescerevisiae +
TAA showed fibrogswith few inflammatory cellsinfiltration
that divided the hepatic parenchymaintonodules. (H) High
dose Se-Y + TAA showed dilatation in thecentral vein. (G)
Low dose Se-Y + TAA showed fibrosiswith collagen fibers
proliferation and few inflammatory cellsinfiltration that
divided thehepatic parenchymainto nodules.

i
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cdlsinfiltrationwhich divided the hepatic parenchyma
into nodules (Figure 1H).

ABBREVIATIONS

Selenium (Se), Selenium-enriched yeast (Se-Y),
Thioacetamide(TAA), Alanineaminotransferase(ALT),
Aspartate aminotransferase (AST), Alkaline
phosphatase (ALP), Superoxide dismutase (SOD),
Catalase (CAT), Glutathione peroxidase (GPx),
Maondiddhyde(MDA), Nitricoxide(NO), endotheliad
nitric oxide synthase (eNOS), Fulminant hepaticfalure
(FHF), N-acetyle p-benzoquinoneimine (NAPBQI),
Thiobarbituric acid reactive substance (TBARS).

CONCLUSION

The current study clarified that the selected high
doses of selenium, yeast (Saccharomyces cerevisiae)
and selenium enriched yeast have hepatoprotective
effect against thioacetamide-induced hepatic necross.
Specia attention should be given to sel enium-yeast
which showed themost pronounced hepatoprotective

efficacy.
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