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ABSTRACT

Thirty male rature albino rat were used in this study .They were of abont 250gm
bodyy weight The rats were randomly divided into six equal groups each of {5} . The first
group was given normal satine 0.2ml/200gm .b.wt P for fourteen successive dalys
{control group)..while the second group LP injected with normal saline 0.2/ 200¢u .
b.wt. for fourteen siuccessive days followed by a single LP .does of diluted CCLy .
O.4ml/ 100gm b.wt. on the 15thday. The third group was LP. injected with ascorbic
acid {vitamin C}100mg/ky.b.wt. jor jourleen successive days followed by a single 1P,
does of CCL; 0.4ml/ 100gm b. wt. on the 151 day. The obtained results showed thal,
there was a significant increase in the levels of albumin whereas a significant de-
crease was ohserved in AST activity {otal bilirubin .direct bilirubin and glucose levels
when compared with CCLy treated rats. The fourth group was given corn oil 0.2mi/
200gm ..t IP, for fourteen successive days. The fifth group of rats were given repeal-
ed LP. does of @-locopherol 100mg/ky b wi.dissolved in corn oil for fourteen successioe
days followed by a single LP. does of diltited CCL40.04ml/ 100gm b.wt.on the 15Mday,
there was a significant increase in the levels of total proteions and albunin while the
glucose level was significantly decreased when compared with those of conlrot rais
. There was a significant decrease in AST activityy total bilirubin ,direct bilirubin ds (el
as glucose levels ,while a significant increase was recorded in total proteins and albu-
min whert compared with those of CCL, treated rats .The six group of rals  given re-
peated LP does of ascorbic acid {vitamin C} 100mg/ kg b. wt.and @-tocopherol {vi-
tamin E} 100mg/lg b wi dissolved in comn oil for _fourteen successive days follower! by
a single LP. does of diluted CCL4 0.4ml / 100gm on the 15 there was a significant in
crease in total proteins while glucose level was significantly decreased when com

pared with those of the control rats. There was a significant decrease in AST activiny
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and glucose level whercas a significant increase was recorded in the total proteins
compared with those of CCL, treared rats .. The activities of ALT, ALP and albumin lcu-
el as well as total and direet bilirubin levels when compared with those of CCLy treat-
ed rats. This study was earried ottt to evaluate the protective gffect of antioxidant vita-
min Clascorbic acid), vitamin E (@-tocopherol] and their combination against

hepatotoxicity induced by CCL,.

INTRODUCTION

The anlioxidant druigs are widely used In both prophylaxis and trealment of various diseases
Antioxidant driegs are non enzymatic delense against reactive oxygen species and free radicals |
it constitutes lhe seeond line of deflense in the living eell, it consists of substances that climi-
nates the free radicals from {he body (Gupta et al 1997); and Skrzydlew and Farbizewskl
{1998).

Murray et al.,(1993).reporied thal the loxic effect of iree radicals has been extensively stud-
ied for induclion of llver neccrosis by halogenaled methanes such as the solvents chiloroform
(CHCLg} and carbon tetraehloride (CCL-4 ). The Jormallon of trichl-oromcthyl radical appears (o
be responsible {or the damage of the lipid membranes, il Is thought that a secondary metabolilc

causes ccll deatla.

Di Mascic et al. (1991). recorded (hat the aerobic metabolism cntails the generalion ol oxy-
gen specles are capable of damaging DNA, proleins. carbohydrates, and lipids. In the patlern ol
antfoxidant (cfense, some bi(_)logical comipounds like carotenolds, vitamin E and C :und thiol

play a promincnt role,

Vitamin C, vitamiln E and B-earotene are known to be particularly important, and their role In
maintaining health and preventing diseases has been recelved much attentlon. (Slater and
Block, 1991and Frei, 1994).

Gey (1993). rcported that vitamins have considerable hnteresl in reeent years in the potential
amelioralion of oxidative damage of tissucs by dielary supplementation of antioxidants such as

vitamin C, vitamin E and B-carotene.

Vitamin C has also be shown in animal,s studics to block the endogenous lormation ol N-

nitrose compounds. (Hong et al,, 1986).

Boeing, (1991). Said that vilainin C s a potent anlioxidant against supcroxide anion radi-
cal formation in eytosol. Morcover vitamin C reduces polential eareinogens of some ehemicals it

was a water soluble vitamin. Ascorbic acid reacls quict rapidly with the superoxdde anion radl-
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cals, and witli the hydrogen peroxide but even [asler with hydroxyl radicals. IFurther more it can
eliminale the siglel oxygen.

Vitainin £ is a major antivxidant .it may pliy a role in the chemoprevention ol canecr. Its
function as anlioxidant, interrupling the cascades ol oxidatlve frec radicals damage initialed by
aclivated metlabolites of several polycyclic hydrocarbons and aromalic amines Goudd et al.,
(1991) and Nagah et al (1991).

Pascoe and Reed {(1987).and Quehenberger et al,,(1988). relerred thal vitamin 18 content of
membranes often determines the susceplibility of microsomal membrane low density lipopro-

teins Jhepatlocytes all organs to damage by peroxidizing agents |

Vilamin E is a polent membrane prolecting phospholipids of cell memhrane, endoplasinic re-
ticulum menibrane and mitochondrial membrane (rom per oxidation damage by reacting with
[ree radicals or reactive oxygen species (Murray et al.,, 1993) and Niesink et al.,1995. Reporied
that the fatty acid chaln reaction in the biological membrances is mostly unsalurated They are
sensitive to oxidation by singlet oxygen or hydroxyl radicals .The oxidation cause serious mem-
branc damage and may lead to cell death .Membrane content of antioxidant bloek the reaction,

like vilamin £ which react willh the lipid radicals yicld @-1oeopherol and harmless fatty acid.

MATERIAL AND METHODS

Drags used
a- Ascorbic acid (CevarolR) (Vitamin C):
It was prepared by Meniphis Co. for Pharm. & Chaemical Ind. Cairo - Egypt.

‘This product was supplied as ampoules [each ampoule contains 5 ml & cach mil conlains

1000 g ascorbic acid).

Structural formula:

H,COH

HOCH 0O O
N\

HO d OH

Mol. Wt = 176.1
« - Tocopherol
{Richard, 1995)
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b- a Tocopherol:

It was produced by PHARCO pharmaceutical Co. Alex., Egypt. The pure vit E is olly solution.

Each mil of solution eontains 1421mg «¢- tocopherol.

Structural fromula:

CH;3

HO CH,
CH;-CH;- CH;-CH- CH;-CH;y- CHy-CH- CH;3-CH;- CH;-—(JH

o’cH di ! !
CH; 3 CH; CH,

Mol. Wi = 430.7

H,C

Ascorbic acid
(Richard, 1995)

Experimental animals:

This study was cartied out on  thirty mature male albino rats of average body weight (250-
300gm) and ol the same age. They were oblained fromn luboralory animal {arm, faculty ol veteri-
nary medicine, zagazig university, Egypt.. They were fed on balaneed pellet ration and walered
ad-libitum. They were pul under observalion and, acclimalization for onc week before starting

Lthe experiment.
Chemical used,
Carbon 1cirachloride(CCL4) induced hepatofoxicily:

A single 171 injection of 0.2 ml/100gin b. wi CCL41o induce acute hepatic desfuction (Jayath-
ilaka et al., 1989}

CCL4 was diluled in com oil {1:1 v/v}and uscd in this study as 0.4ml/ 100gm b.wt aceording
lo Abdo et al., (1986).

Experimental design

Bleod sampling; Al the cnd of Lthe experiment ,all rals were saerificed 24 hour after injection
of CCL4, and blood samples were collected from caroiid arlery. according to Lin, et al. {1994).

Scrum was collected from each samplce for biochemical analysis. {liver [unction tests).
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Uetermitdion of serum aminotransicrase activily, (AST& ALT) was corried out according 1o
REITMAN and fRANKEIL., (1957), Alkaline plhosptiaiascactlivily was delermined according o
Bessey et al., (1946). Delermination of serum total proteins and albuminiwas carrvied out ac-
cording to Gassbaro et al., (1972). Delcrmination ol scrium bilirabin (total and divect hilirubin )
was carricd ot according 1o Jendrassik and Grof (1938). Delenuination ol ghicose was carrled
oul according to Trinder {1969) and Siest et al.,(1981). Slatistical analysis was according o
Snedecor, (1969).

RESULTS AND DISCUSSION

1- Effect of ascorbic acid on some secrum biochcemieal parameters in male rats post
treated with CCL4 :

L injection with ascorbic acid (100my/kg b. wi} for Jourlcen successive days  prior (o CCLA-
(reatment (2ml/kg b.wi) improved the aclivitics of AST and ALT as well as total bilirnbin levet
which reverted 1o normal levels ol control rats. Non signilicant changes were recorded in Llotal
proteins, albumin and divect bilirubin as well as fucose levels when compared with those of

control rals (tablel)

There was a signilicant incregtsc in the levels of albumin (P<Q.001) whereas a siguilicand de-
crease  was ohscrved in AST aclivity (P<0.001) dotal Bilirubin (<0.09), direet bilirubin (1’<0.01)
and glucosc levels (P<0.05) in the group reccived ascorbic acid (14 days) and post trealed with
CCLA when compared witlhh CCL4 -lrealed rats ALT.and ALP activitics as well as {otal proteins
icvel of this group when showed non -signilicant changes compared with CCLA -treated rais (lab

.

The results demonstrated in thls study woere agreed wilh those  recorded by Hallm et al,,
(1997) as 1hey dound that oral supplementation of vitamin C (50myf /g Lowl) in CCL4 trcaled

rats {(200p 1/ 100mg b, wi) twlce a week modnlated the liver function to normnal level .

Our results were also conlinmed by the resulis of Ademuyiwa ¢t al., (1994), They reporled
that vitamin C (2ig/kg b, wl) prevented the liver dammage Induced by CCL4A (8ml/ky 1. wi) In

mal albinoe rals

The remarlaable protective eflect of vitmnin C againsl liver damage  atiribuled to the el that
vitamin C is a major waler soluble antloxidant and acls as the [irst defense against free radicals
in the whiole blood (Niki et al .,1988) and plasima (Frel et al .,1989}.

The proleciive effect of vitamin C may be duc {o its antioxidant etlect as it could trap the free

radicals gencrated from carbon tetrachloride mielabolisut (Packer et al., 1980) (hus a prevent-
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ing them from binding with protein inolecules (Hinson, 1980), Vilamin C could also prevent
radicals fromn being Jormed. Morcover, vitamin C may intcracl with membrance phospholipids
and thus protect them from the per oxidative action of carbon tetrachloride (Newmann and zan-
noni, 1990).

2- LCifect of @-tocopherel on some serum blochemicals parameters in mal rats post
treated with CCL4:

The LP administralion of CCL4 {2mg/ kg b, wilin male rats producced a significant inerease in
AST activily (P<0.001) , ALT aclivity (P<0.05),ALI" aclivily (p<0.01), total bLilirubin (P<0.05) and
direet bilirubin (P<0.05). Non significani changes werce recorded in total profeins, albumin and

g#lucose levels when compared with those of the control geoup {lable 2).

The 1P administralion of @-locopherol [100mg/ kg hawt) Tor [ourleen successhve days prior (o
CCL4 -trealmient (2ml/kg b, wl) produecd non signilicant changes in AST, ALT v ALDP as well
as tolal and direct bilirubin levels which nearly regained lo thefr normal levels of control rils .On
other hand there were a signilicant Inercase in the levels ol tolal proleins (P<0.01) and albumin
(P<0.05) while (e glucose level was signilicantly decrcasced (P<0.001hwhen compared with those

ol control rais. (lable 2).

There a signilicant decrease in AST activily (P<0.001) Lotal Lilirubin (P,0.05).dircct bilirubin
(P<0.05) as well as glucose levels (P<0.001) while a signlficant  Inereasc was recorded in total
proteins (’<0.05) and albumin (I’0.03) in the group adininislered @-locopherol (14days) and

CCL4 -post lrealed rats when compared wilh those ol CCLA -treated rats {lable 2)

The recorded resulls were sindlar Lo those oblained by Vinogradovaet al . ,(1989) as lhey
concluded ihal anlloxidant vitamin £, sodinm sclenite and their combinalion blocked lipid per
oxidation, rcduced the aclivlily of ALT and AST in the blood serum considerably and caused a

prolective efleet on Lhe struclure Of rat liver apgainst damage by carbon leirachloride |

Qur obtlained vesulis coincide with those reported by Naziroglu, et al., (1999). They lound
thal intraperiloneal administration of vitamin E had proteetive elfect against carbon (cirachlo-
ride -induccd chronlc liver damage and cirrhosis as cvidenced by biochemical data .

Our dala coordinated wilh recorded by Tirmenstein et al., (£997), they reported Lhal only d-
@-locophero] hemisuccinate (TS) provided a signilicant proleclion against carbon Llelrachloride
induced liver dammage In rals . They suggested that the ability of TS {o prolect against carbon Lel-
rachloride induced hepalic damage relales to its enhaneed hepalic accumulation and subse-

guent hydrolysis of @-locopherol .

Our obtained results added furlher support lo those previously reported by Hallm et al,
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(1997) who lound that oral supplementalion of vitamin E = 200 IU/kg b.wt into carbou telra-
chloride treated rals (200uL/100kg b.wt) Lwice a weck modulated the liver [unction 1o (he nor-
mal liver,

On the olher hand |, our oblained results arve in disagreement with (lose recorded iy Campo
et al., (2001) as Lhey lound that acute treatment with vilamin E falled Lo exert any protective el

lecl against carbon tetrachloride induced hepatic daunage.

3-Effect of treatment with combination of ascorbic acid and @-tocopherol on some ser-

um biochemical parameters in male rats post-treated with CCL4:

The LI* administration of CCL4 (2ml/kg b.wl) (o mal rats produced a significant  increase o
the activities of AST (P<0,001), ALT (P<0.05), ALDP0O.01) as well as total bilirubin {(P<0.05). and di-
rect bilirubin (1’<0.05). Non  significant changes were vbserved in total proicins, albumin and

glucose levels when compared with those of tlic control group (lable 3).

Treatinent of male rats wilhh combination of ascorbic aeld {100 mg/kyg b. wi) and  @-
tocopherol {100mg/kg b, wi) for lourteen successive days prior to CCL4 -~treatinenl displayed
non signilicant changes in the aclvities of AST.ALT. ALP as well as tolal, and direct bilirubln
and albumin levels whieh nearly veturncd back (o normal levels when compared with control
rails .Also, there was a significant inercase in tolal proteins (P<0.05) while glueose level was sig-

nificantly decreased (P<0.001) when comparced with those of the control rats {table 3).

There was a signilicant deerease in AST aclivity (°<0.001) glucose level (P<0.001] where-
as significant inerease was recorded ln total proteins (P<0.05) in the group reccived combination
of ascorbic acid & @-tocopherol and CCL4 -post - lrealed rats when compared  with (hose ol
CCL4 —treated rats .Non signilieant changes were recorded in lhe activitics of AST, ALDP and al-
bumin level as well as total and direel bilirubin levels when compared wilh {hose ol CCl4-

trcated rats (table 3).

The obtained results are in accordance with those recorded by Etsuo et al., (1995). The pre-
vious authors reported that ascorbie acid and @-locopherol acl as poteni antioxidanl and 1s

probably the most important hydrophille and lipophilic antioxIdanl respectively.

Doba et al., (1985) and Sato et al., (1990) recorded thal @-tocopherol and ascorbic acid acl
syncrgistically Lo inhiblt the oxidation of liposomal membrane and LDL. They further added that
ascorbic acid scavenges aqucous radicals and also acl as synergist to regenerate @-tocopherol by

reducing @ -1ocopherol radical formed Irom @-iocopherel when it reacl with a radical .
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Iin the glow of the previous notlon, one could view Lhe obvious proteetive ellect ol ascorbic acld
and @-l{ocopherol comblnation against CCL4 induced hepalic des-lunction, as strajght lorward

scquel to the synerglste cilect belween the two vitamins,
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and glucose level whereas a significant increase was recorded in the lotal proteins
compared with those of CCLy treared rats .. The activities of ALT, ALP and atbumin lev-
el as well as total and direct bilirubin levels when compared with those of CCL4 treat-
ed rats. This study was carried out to evaluate the protective effect of antloxidant vita-
min Clascorbic acid), vitamin E (@-tocopherol] and their combination against

hepatotoxicily induced by CCLy.

INTRODUCTION

The antioxidant drugs are widely used in both prophylaxis and treatinent of various diseases
Antioxidant drugs are non enzymatie delense against reactive oxygen speeics and [ree radieals |
it constitutes the second line of defense In the living cell, it consists of substanees {hal elimi-
nates the [ree radicals from the body (Gupta et al 1997); and Skrzydlew and Farbizewski
(1998).

Murray et al.,(1993).reported that the toxic effect ol lree radicals has been extensively slud-
ied for tnduction of liver necrosis by halogenaled methanes such as the solvents chloroform
(CHCLg) and carbon tetrachloride (CCL-4 J.Tlic formation of trichl-oromethyl radical appears to
be responsible for the damage ol the lipid membranes, it is thought that a secondary melabolile

causes cell death.

Di Mascio et al.,(1991). recorded that the acrobic metabolism entails the generation of oxy-
gen species ure capable of damaging DNA, proleins. carbohydrates, and lipids. In the pattern of
antloxidant dclense, some blological compounds llke carotenoids, vitamin E and C and ihiol

play a prominent role.

Vitamin C. vitamin E and B-carotene are known to be particularly important, and their role in
maintaining health and preventing diseases has been recelved much attention. (Slater and
Block, 1991and Frel, 1994).

Gey (1993). reported that vitamins have eonsiderable interesl in recent years in the polential
amelioration of oxidative damage of tlssues by dietary supplementation of antioxldants such as

vitanin C, vilanin E and B-carotenc.

Vilamin C has also be shown in animal.s studics to block the endogenous formation of N-

nitrose compounds, (Hong et al., 1986),

Boelng, {1991). Said that vitamin C is a potent antioxidant against superoxide anion radi-
cal formation in cylosol. Morcover vitamin C reduces potentlal carcinogens ol some chemicals il

was a waler soluble vitamin. Ascorbic acid rcacts quiet rapldly with the supcroxide anion radi-
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