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ABSTRACT .. -

Lycopene is a fat-soluble hydrocarbon carotenoid pigment that gives tomatoes their red color with a
high capacity for scavenging free radicals. Thioacetamide (TAA) is one of several agents tha_t produce
structural and functional changes, not only in liver, but also in ather tissues as kidneys, thymus, spleen _
mteslme and lungs. The present srudy was carried out on male albino rats to mvest!gate the effects of in-
traperitoneally (i.p.) injection of thioacetamide, as a single dose of 150 mg/kg b.wt. in adult male albino
rats and the possible prophylactrc actwn of tomato juice. Th:oacetam:de toxicity were ewdenced by an m—
crease i thwba:buunc acid reacuve substance (TBARS) wh:ch is an mdzcator for lipid peroxtdauon coit-
comitant wzth declme in the :duceues of antioxidant capacrty mducmg, reduced glutathmne { GSH) glu-
tathwne reductase actzwty (GSH~Rx) supemx:de dismutase ( SOD) glucose -6- phosphate dehydrogenase'_.
( G'6PD) and catalase ( CA T) the km'ney Treatment with fomato Jmce ( 7.9 ml/kg b.wt. ) dady for 2 weeks . '
befare TAA mjectwn, s:gmf cantly reduced kxdneys TBARS concentration, at the same nme, amelwmz‘ed ‘
the TAA- mduced mhzbztwn of GSH content as well as , GSH Rx, SOD,G6PD and CAT actwmes Thioa-
cetamide causea' an mlub:twn in the Nat/K+ adenosine tnphospharase actwrty of the k:dneys elevation o
af sodium ions and water content para[leled with a decrease in potassium content At tlte same time an in-
crease in serum K and urine Na levels concomitant with a decrease in sermn "Na and urine K levels were.'
observed. The results revealed an increase in the kidney, serum and uriie detivities of alkalme phospha- o

tase accampamed with an elevation in urea and creatinine in seruin and urine. Administration of tomato-
Jjuice before TAA ameliorated most of these parameters. I is coneluded that, ingestion of fomatoes, may' o
provide natural protection against nephrotoxicity damage caused by thioacetamide. '

'Key words: Thioacetamide - Tomato juice as antioxidants - Albino rats .

INTRODUCTION ! o tmctlve compound present in tomatoes
o R and it has an exceptionally high capacity

_ Lycopene the carotenoid pigment re- for scavenging free radicals (Riso and Por-
~ sponsible for the red color is the most dis-  rini, 2001). In this regard, chopen_e may be

" dansoura |, Forensic Med. Clin. Toxicol, ot Vol XV, No. 2, July 2007




Sirag, H. M.

* biologically active by c:'onfri'bu'ting the an-
tioxidative defense system of the organism

(Franceschi et al., 1994). Lycopene which
is a cyclic carotenoid has attracted atten-
tion because of its biological antioxidant
properties (Stahl et al., 1992). Antioxidants
of lycopene may counteract the adverse ef-
fects of oxidative stress and lead to im-
proved immune functions, reduced risk of
infectious diseases and therby, diminish
tissue damage in vivo (Ribaya-Mercado et
al., 1995). Epidemiological studies show

that supplementation of lycopene reverse-

ly connects with the risk of many chronic
diseases (Giovannucci, 1999).

Thicacetamide (TAA) is'an organosul-
fer compound, it is one of the several
agents that produce centrilobular necrosis
of the liver. The effects of TAA are not lim- -
ited to the liver, but also extend to other
tissues by where it produces many struc-

tural and functional changes as in the thy-

mus (Barker and smuckler 19’73), kidneys
(Barker and smuckler 1974), intestine (Or- -
tega et al,, 1997) ;spleen (Al- -Bader et al.,
2000) and lungs (Latho., 2003). TAA is an’ o
expenmental hepatotoxm that can be clas-'_ |
sified under the subclass mdlrect intrinsic
(Kaplowitz et al., 1986) The direct sub-____ R

class of intrinsic hepatotoxins are know to
exert their action via hepatocyte mem-
brane  peroxidation by " free radicals,
whereas indirect hepatotoxins are suggest-
ed to act through their metabolites which
react with intracellular molecules or the
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cellular membrane to disrupt cellular in-

tegrity. TAA-induced cirrhosis has been
widely studied in rats and other animal
spécies (Shakoori and Drakhshan, 1975),
using different times, doses and routes of
administration. Many of observing histo-'
logial and biochemical changes were the
same as those observed in TAA-induced.
liver cirrhosis (Zimmerman et al.,, 1987).
The present study aims to investigate thei
role of tomato-juice as a protective agent
against thioacetamide ox1dat1ve effect m '
male albino rats. 5

MATERIAL AND METHODS
' (A) Material: =

1 Expetimental animals: |
Adult male rats (Rathis' norvegicus)

| weighing 120 - 150 g were used in this

study. They were placed in separate cages
and allowed food and water ad libitum. |
They were kept under suitable air flow
and temperature durmg the whole period
of experlmentahon - |

'2-TAA and route of admlmstratlon
’I“moacetarmde (TAA) obtamed from
Sigma Co., USA It was adrmmstered ata
single dose of 150 mg/ kg body WElght in-

dy et al. (1996).The animals received toma-
to juice daily (7.9 ml/kg b. wt.)through an
orogastric tube for 2 weeks prior to the ad-
ministration of TAA accordmg to Paetau

et al. (1998).

-
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(B) Methods:

1- Animal grouping;:

Animals were randomly divided into
six groups of b rats each as follows:

Group 1: Animals served as control re-
ceiving no treatment.

Group 2: Animals received daily toma-
to-juice(7.9 ml/kg b. wt.) for 2 weeks.

Group 3: Animals were injected i.p.
with a single dose of TAA 150 mg/kg
b.wt.

- Group 4: Animals received tomato-juice
~ for 2 weeks then injected i.p. with a single
dose of TAA 150 mg/kg b. wt.

~ Group 5: Animals. were injected. i.p.
with a single dose of TAA 150 mg/kg
~b.wt. then scarificed after 72 hours.

- Group 6: Animals received tomato-juice

- for 2 weeks and injected i.p. with one dose

of TAA 150 mg/kg then sacrificed after 72
hours o o

oAt the' end of the experimental period,
animals were housed in metabolic cages
~for 24 hours. Urine samples were collect-

ed, centrifuged and stored at - 20°C for fu- .

ture analysis.
Animals were sacrificed and dissected
at the designated times, blood were col-

lected and sera were separated for bio-
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chemical measurements. Kidneys were
stored deep frozen for biochemical stud-
ies. '

2- Biochemical analysis: L

Estimation of total lipids according to
the method of Zoliner and Kirsch (1962),
alkaline phosphatase was estimated ac-
cording to Belfield and Goldberg (1971).
Total protein was determined according to
the method of Bradford (1976). .

~ Nat/ K+ ATPase was determined as de-

scribed by Bonting (1970). Sodium and po-
tassium concentration were determined
by the method of Zettner and Seligson
(1964) using the flame photometer. (Ien—
way PEP?) o

Lipid- peroxidation was estimated by
measuring the formation of thiobarbituric
acid- reactive substances (TBARS) ac¢cord-
ing to Ohkawa et al. (1979). Reduced glu-
tathione (GSH). content was estimated by
the method of Nishikimi et al. (1972). Glu-
tathione reductase (GSH-Rx) was. deter-
mined as described by Beutler {1975). Cat-
alase  (CAT) - activity - was. determined
according to Bock et al. (1980) and glu-
cose-6-phosphate dehydrogenase (G6PD)
was determined as described by Chan et
al. (1965).

. Creatinine was measured according to
Henry (1974) and urea according to Patton
and Grouch (1977) :
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Statistical analysis:

The data was subjected to one-way
analysis of variance (ANOVA) to detect
significant effects of treatments followed
by Tukey test to compare between means
of different groups.

RESULTS

Tables (1,2 and 3) revealed that, the ad-
ministration of tomato-juice (7.9 ml/kg)
daily for 2 weeks did not induce signifi-
cant changes in the tested parameters as
compared with those of control.

Table (1) shows that ; animals that re-
ceived a single injection of TAA, especially
those tested after 72hrs had higher levels
of TBARS when compared with the con-
trol values. While a decrease in the kidney
content of GSH and the activities of GSH-
Rx, G6PD, SOD and CAT were recorded..

- Table (2) shows-that, a’ single dose of
TAA induced a  decrease in Nat/K*
ATPase activity in the kidney especially
after 72 hrs of treatment. A decrease in ser-
um total protein content after 24 and 72hrs
concomitant: with an elevation in:serum
- total lipids content is recorded. In addition
a decrease in serum sodium content along
with an increase in its content in both kid-
ney and urine. But an increase in serum
potassium content and a decrease in that
of kidney and urine. The treatment with
tomato-juice prior to TAA injection lead to

Mansoura J. Forensic Med. Clin, Toxicol.
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amelioration in most of these parameters. =

Table (3), shows an elevation in urea, _'
creatinine and alkaline phosphatase ~in
kidney, serum and urine for TAA treated-
groups 24 and 72 hrs . On the other hand,
tomato-juice treatment for 2 weeks before
TAA injection caused slight amelioration
in some of the studied parameters. |

DISCUSSION -~ -

The present results have clearly demon- -
strated the ability of TAA to induce oxida-
tive stress in rat kidney as was evidenced
by the significant rise of lipid peroxidation.
end product (TBARS), and the significant |
decline of the endogenous components of
antioxidants defense. system GSH;: SOD
and CAT. These findings are in agreementg'
with other reports (Akbay et al.; 1999 and.
Abul et al., 2002). Also, a significant de—§
crease in both GSH:Rx:and G6PD activi-
ties were reported in this st’udy,-.-thesé ob-
servations are in agreement with- those of -
Akbay et al. (1999). These results may be .
attributed to the effect of TAA which is
known to induce hepatocyte damage and
renal damage following its metabolism to
thioacetamide sulphene and sulphone, 'Viaf
a ‘critical. pathway invoiving-'_rcytot:hromé
P450-mediated biotransformation (Okuya-
ma et al, 2003).' These metabolites are
highly reactive and thus lead to the dena-
turation of cellular biomolecules such as
lipids, resulting in lipid - peroxidatior

gt
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which was indicated by increased TBARS
concentration (Cheng-Haung et al., 2004).

The mechanisms that contribute to the
occurrence of lipid peroxidation do not
only include oxygen free radical genera-
tion, but also include alterations in the cel-

~lular antioxidant defense system with a
decline in the intracellular free radical
scavengers (Abul et al., 2002).

The decrease in the activities of SOD,
CAT and GSH level may indicate an in-
creased chance of free radical accumula-
tion and subsequent cellular damage..

The reduced glutathione GSH level
might be attributed to the inhibition of its
regenerating  enzyme GSH-Rx by TAA-
treatment (Akbay et al., 1999). GSH is re-
generated from oxidized glutathione
(GSSG) and NADPH in a reaction cata-
lyzed by GSH-Rx. NADPH, inturn, is gen-
erated via the hexose monophosphate
shunt by a reaction catalyzed by G6FD
(Ammon et al, 1980). The deficiency of
GSH may be attributed, in part, to a defi-
ciency in G6PD which is considered a
housekeeping enzyme that catalyses the
first-step in the pentose phosphate path-
way. It produces NADPH, which is neces=
sary for reduction of GSSG by GSH-Rx to
GSH (Frederiks et al., 2003).

The present study also revealed an inhi-
\ bition of Na*/K+ ATPase activity in the

* Mansoura J. Forensic Med. Clin, Toxicol.
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kidney of TAA-treated rats, these data are.
in agreement with Die Fernandez et al.
(1996). The inhibition of Nat/K* ATPase
activity may be attributed to the genera-
tion of free radicals which may initiate
toxic reactions with unsaturated fatty ac-
ids present in bilayer core and with mem-
brane proteins containing oxidizable ami-
no acids leading to  changes in
hydrophobic interactions between adja-
cent proteins and phospholipids.This
would lead to altered membrane fluidity

-and perturbated activities of all membrane

associated enzymes including Na/K AT-.
Pase.

‘Treatment of rats by tomato-juice (7.4
ml/kg), daily for two weeks before TAA-
treatment resulted in a marked protection
against lipid peroxidation as well as ame-
lioration of the inhibition of SOD, CAT
and GSH. These observations may be at-

tributed to the antioxidant properties of

tomato juice. which contains -a large
amount of lycopene (Hartal and Danzing,
2003).. '

These results are in agreement with
Kattab et al. (2003) who recorded that ly-
copene resulted in a markedly reduced
nephro-toxicity of gentamicin. This effect
might be explained by the work of Mor-
tensen et al. (1997) who reported that, ly-
copene was an extremely effective singlet
oxygen quencher and direct reaction be-
tween lycopene and radicals of nitrogen

Vol. XV, No.2, July 2067
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dioxide (NO,), thiol and sulfonyl (RSO,)
have been proven. Moreover, lycopene
has been reported to be effective in pre-
vention of oxidative damage to lympho-
cytes (Collins et al., 1998) and to cell mem-
brane (Bohm et al., 1995). Lycopene is
considered as excellent free radical
quencher and has the capacity to pre-
vent radical damage of cells caused by re-
active oxygen species. It is a potent antiox-
idant in vitro and in human studies,
~ reducing the susceptibility of cell compo-
nents to oxidative damage (Di Mascio et
al., 1989). :

El-Missiry et al. (2001) reported that
free radicals enhance calcium release from
the sarcoplasmic reticulum and also inhib-
it sarcolemmal Na*/K+ ATPase that possi-
bly causing the activation of Nat+/Ca** ex-
change mechanism in the myocardium. In

addition, the disserved enzyme reduction

may explain the elevation of Na+ and de-

cline in K* levels of the kidney tissues.

These findings suggest that cellular Na*
and K* transport which is mostly depen-
dent on Nat/K+ ATPase activity seemed
to be disturbed by TAA and this distribu-

tion is associated with slow movement of-

water inside the cells. Matels et al. (1999)
showed that lipid peroxidation products
can cause DNA damage and directly in-
hibit protein synthesis including Nat/K*
ATPase. These observations go in parallel
with a decrease in Na* and an increase in
K+ levels in the serum of TAA-treated rats

Mansoura J. Forensic Med, Clin, Toxicol.
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(Keller, 1986), but in urine there was a

highly significant increase in Na* content. "

with a highly significant decrease in K*

content a result which is in- agreement
with Kattab et al. (2003) and Farag et al.

(1996) who found that the injection of gen-:
tamicin (100 mg/kg) for 5 days resulted in

a significant decrease in serum Nat+ asso--
ciated with significant decrease in serum
K+ levels. In addition, Takamoto et al.
(2003) reported that aminoglycosides in-
duced a significantly decline in serum Na+*
content with gentamicin treated mice. The

importance of serum ionic Natand K*is. .-

correlated with their involvement in many
vital activities of cells and tissues where
they are actively transported through cell
membranes, beside their role in muscle
contraction ‘and- nerve impulse - conduc-
tion. . : '

‘Kattab et ‘al: (2003)  correlated . these
changes in Na* and K* contents with.cell
membrane damage which lead to distur-+
bance in Na* and K+ pumping and disor-
ders in membrane permeability . -

In contrast, the administration of toma-
to juice daily for 2 weeks might have im-
proved the stability of the cell mechanism
as it contain a large amount of lycopne
acts as a scavenging of free radical and so
protects the cell - against -the oxidative:
stress.

- It was previously reported that, lyco-
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pene can reduce markedly the nephrotox-
icity (Kattab et al. , 2003). This obtained
amelioration may be attributed to the
chemical nature of lycopene which con-
tains polyene chain consisting of 11 con-
jugated double bonds. This polyene
chain represents an important radical-
scavenging structure of this compound
(Halliwell and Gutteride, 1999).

Intoxication by TAA resulted in a de-
crease in total protein content and an in-
crease in lipids content in serum. This re-
sult is in agreement with that of Fontana
et al. (1998) A result which may be due to
destruction of hepatic protein synthesiz-
ing subcellular structures following oral
thioacetamide administration . -

The results of the present study also in-
dicated that pretreatment with tomato
juice prior to TAA administration caused
a marked elevation in the level of serum
total proteins and a reduction in the lipid
content compared to that get TAA only,
this reduction may be due to inhibiting the
enzyme -3-hydroxy-3-methyl glutaryl co-
enzyme A (HMG-CoA) reductase ( the key
enzyme in cholesterol synthesis) and by
enhancing LDL degradation {Sesso et al.,
2003).

TAA intoxication resulted in a signifi-
cant increase in serum alkaline phospha-
tase activity.This observation is in agree-
ment with Giffen et al. (2002) and may be

Mansoura J. Forensic Med, Clin, Toxicol.
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attributed to the production of free radi-
cals after intoxication which could have af-
fected the cellular permeability leading to
elevation in circulating level of this en-
zyme (Amer and Areida, 2004).

The current study elicited TAA-induced
an increase in kidney, serum and urine
levels of urea and creatinine. Rats treated
with tomato-juice for 2 weeks prior to
TAA administration exhibited significant-
ly improvement in these parameters. This

- result agrees with Sener et al. (2002) and

Ali, (2003). Moreover, Abd El-Naim et al.
(1999) found that gentamicin induced
nephrotoxicity was evidenced by marked
elevation in serum urea and creatinine lev-
els, and the prior treatment with antioxid-
atents pretreatment significantly lowered
the elevated serum urea and creatinine.
Naidu et al. (2000) reported that ,serum
urea and creatinine were significantly in-

‘creased with gentamicin compared with

control, these changes were significantly
prevented by pretreatment with antioxi-
dant.

Rao and Agarwal (1998) observed that,
dietary supplementation of lycopene from
traditional tomato products increased ly-
copene concentration in plasma and re-
duced oxidative damage to lipids and pro-
teins. The importance of lycopene may be
mainly attributed to its effective antioxi-
dant capability against hydroxyl radical.
Wenli et al. (2001) concluded that, lyco-
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pene is effective in scavenging reactive ox-
ygen species (ROS) as superoxide anion,
hydroxyl radical, singlet oxygen and lipid
free radicals.

.In conclusion, the present data indicat-

Mansoura J. Forensic Med. Clin. Toxicol.
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ed that ,thioacetamide-induced nephrotox-
icity might be related to oxidative dam- N
age. Tomato juice has been proven effec-
tive in counter activity and ameliorating
some of the biomarkers indicative of toxic- .

ity.
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Table (1) : Eifects of Tomato juice administration and thioacetamide treatment on the
contents of TBARS, GSH and activities of GSH-Rx, G6PD, SOD and CAT.

Lipid peroxidation product and antioxidant enzymes in ki.dneys of male rats.

| ) | -. ANOVA

Contol | TJ | TAA2b | THTAAN | TAATN [ThTAA7R | [

Parameters : "

TBARS 5052 | 5790 | 88.94a | 85884 | 89.32a | e8S6c | oo | oo
(n mel/g wet t) + 2,12 *2.39 3.3 4 3.2 +4.6 - +£2.9 R
GSH 2.98 2.96 2.64 2.94 2224 2.68 s55 | Fo.0se

(mg/g wet t) £0086 | £003 | 011 | 2008 £005 | 201 Sl I
GSH-Rx 4453 | 4500 | 4184 | asadn | dosda | w320 | oo oo

(Ulg wet t.) + 0,62 + 0,38 %045 4+ 0,48 +0.81 =026 AT T
G-6-P-D. 2906 | 2890 | 2424 28.20 18.62a | 2272 56 | <oose
(U /g wett) £168 | +152 | 035 | 178 £188 | 096 | * bt
SOD 2822|2812 | 2440 2642 | 1od6 | o22s2 | Lo Lo

Uigwetty | 2257 | €232 | 2098 | 065 | 2175 | 2213 20 <0
CAT | 2t fear |o020 | 020a b oed7a | C020me | oo o
&k Uhmgwett) | +0.004 | £0003 [ 0002 | 20004 | 0002 |  20.002 U

ANOVA:
F = F tabulated
P = Probability

Tukey test: )
a = significant difference as compared to control. .
b = significant difference as compared to TAA for 24 h post-treatinent,

¢ = significant difference as compared to TAA for 72 h post-treatment
# = significant (P<0.05)

Data are expressed as means £ S. E. of 5 animals,
TI: Tomato Juice.
TAA: Thicacetamide.

Muansouia J. Forensic Med. Clin. Toxicol.
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Table (2) : Effects of tomato juice administratioﬁ'and thivacetamide treatment on some

biochemical parameters in kidney, serum and urine of male rats',

Groups Contol | T3 | TAA2n |THTAA2N| TAATH | TRTAA72R | ANOVA
Parameters F_|. P
Na'/K' A'¥Pase 2.24 2.45 1.98 2.22 1.69 2.24 2401 | <6.05% ]
(molePiginin)- | +£0.309 | £0.07 | £0.058 | x0287 | +0.08 +0.16 e )
Na' content : R KR
iy 450 | 438 | 530 4.47 579a 4.99 7.80
- f},“;i/eg)d‘y freclipid | 30174 |+0007] 2098 ] +0201-| x0087 | +0123 [+0.62} %%
s K content . .. | :
" 1516 | 1504 | 1491 | 1482 14.66 15.06 R
(mglgdryfreckipid | , 9125 | 2009 | x016 | +o014 | zo0a1 | x000 | *10 [ 005}
tissue) _ . : : R
‘Water content 680.26 | 676.62 | 71697 | 74546 | 796.02a | 77970 | oo 4 ool |
~ (mgfg wet tissuc) £2636 {£22.09| +9.04 +9.09 52 | +£1047 ) -
Na‘content - | '431.90 ] 430.10 | 418332 | 427.16 " | 414.88a | 42634 15 <005,, :
g/l ml k056 | £0.26 | 256 |. +3.87 +2.21 +£2.27 B AR
_ K content” 3405 | 3415 | 3413 | 34d6ab | 3479a | 3d37c [ | ioe
| (mg/100m) 009 | £007 | 2005 | 009 | 2005 | x004 [ U7 P
-g Total protein 93 | 933 893 900 | 873a | 896 380, ;30'05;
(@100ml) 01 | £008 [ £016 | =005 | £007 | +005 e S
- Totallipids. | 987.38 (100060 | 1098.60a | 102840 {1185.50a | 111970 | oo b oo |
(ng/100m) 144 |+19.62| £2341 | £2585 | +556 | x2287 | 00 [T [
Na'content. 010 | 010 | 0.52a 028 b 1308 | 09tac | oo | cone
: | (mg/t00my | 20005 {£0004] £0.02 | 2001 | 008 | =007 et et
B 1 K content 042 | 044 | 03ta | 047b | 019a | 033ac | gouo | ogse |
(mg/100m)) +0.02 | %001 | £0.004 | +0.005 | %0003 { 0004 | 07 | "V

Data are expressed as means & S. E. of 5 animals,
TJ: Tomato Juice,
TAA: Thioacetamide,

ANOVA;
F =F tabulated
P = probability

Tukey test:

a = significant difference as compared to control. . '

b = significant difference as compared to TAA for 24 h post-treatment.

¢ = significant difference as compared to TAA for 72 b post-treatment

* = gignificant (P<0.03) '
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Table (3) : Effects of tomato juice administration and thioacetamide treatment on the Urea,
and creatinine levels as well as alkaline phosphatase activity in kidney, serum and

urine of male rats.

. Groups .
Z\\ Control] TJ | TAA24h | TITAAZ4h | TAAT2h | TI¥TAATZh ANOVA
Parameters F P
' 964 | 944 | 1190 10.98 14.28 11.96
Urea (mg/l00gwiT) | " ee | 232 | 2067 1022 £0.2 +0.3 089 | =005
€ | Creatinine (mg/100g | 13.52 | 13.76 | 15.80a | 12.12ab 15.80 2 13.20 2 0017 | <0pst
é ) +0.44 | 2175 | +0.58 +0.36 + 0.9 +0.4 . g
Allalinephosphatase | 2.46 | 2.50 | 2.94 2.30 2.74 2.06 s68 | <003
(KA. 100g) £0.0 |+0.049]| =0.15 +0.12 +£0.21 +0,17 08 [ =
44.64 | 4450 | 56762 52.72 68.44 2 47.08 ¢ .
Urea (mg/di) +0.49 | 2033 | +£1.49 +3.31 +3.54 £2.42 12.7 | <005
. 198 | 1.85 | 2.38a 1.76 28%8a | 2.16¢ .
g Crealinine(mg/d) | 55 Vag2a | 2009 | +0.3 £ 0.13 +0.1 6.18 | <605
' Allcatine phosphatase | 89.32 | 89.24 | 100.04 a 88.242 b 99.60 a 97.14 6.29 <‘b %;
A I00mh . | +23 |+£3.86 | +923 + 11,7 +5.92 £046 | 07 TR
- 9.44 ] 928 | 1190 9.22 12,60 9.10 . ]
Urea (mg/d £0.16 |£005 | £073 | %005 0,72 +0.11 252 | 015
E . 10.76 | 16.75 | 12.70a 10.82 13.50 2 13.40 2 o
;§ Creatinine (mg/d) £079 | £.076 | +.073 £0.82 £0.32 +.043 38 | <045
Alkaline phosphatase | 42.54 | 42.88 | 45.00 42.56 47.48 47.94 w07 | >095
{i{.Au./iODmi) - lxo6s | xo5 | 223 + 4,53 £ 0.87 £ 0.77 . '

Data are expressed asmeans=+ 8. E. of 5 anima!s
TI: Tomato Juice.
TAA: Thioacetamide.

ANOVA:
F=F tabulated . .
P probability'

Tu key test:
= significant difference as compared to control. :
b = significant difference as compared to TAA for 24 h post-treatment,
= significant difference as compared to TAA for 72 h post-treatment
* = significant

dansoura J. Forensic Med, Clin. Toxicol. Vol. XV, No. 2, July 2007
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