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 ABSTRACT

The present wbrk was an fn vive experimental study fo invé.frigate th.e toxic effects of different poisons - . ..
on the histapathological picture of both the liver and kidney. Also the influence of repeated ad-
mmwtratwn of ozone in. atwuc doses on the progress of such toxlczty was evaluated The mvesm
gation was carned on 190 male albino rats ( BW 250-300 g). They were subdwzded info four groups as - | _
follow Group {4) composed af 65 ammals They received by oral mtake of 1/20 LD50 of cadmmm chlo- _
' rzde ( 17. 6 mg/kg Bw). Group B compnsed 65 animals which received 80 mg/kg BW. daily by oral admin-
istration of an organophasphorous (d!azmon) {1720LD50). Graup C comprtsed 45 ammals whzch re- .
cewed mtraperitoneal mjecnan of pkenolbarbttone (100 mg/kg) dmly One third of ammals in groups
12 and 4 received the respect:ve che.-mcal rmly Jor o0 days The .s'econd th;rd rece!ved the same ckemlcal )
for 60 days but during the last 10 days of the experiment, oxygen- azone mixture as an adjuvant measure
was taken while the remammg third received the toxic chem:cal for 60 days with addition of mtrogen' ._ '
‘intake in the last 1 0 days of the expenmenr Group E (which acted as a normal control’ graup ) campnsed

* 15 albino-rats which received the placebo sibstance (inert mrrage”z) for two months. Marlced htstaputho— :
logical changes in the liver and kidney of the experimental animals were noted due to cadmmm chloride
“administration. Treatnient of the cadmium intoxicated rats with axygen-ozone mixfure by daily mtrapent—

onéal injection of 40 ul ozone in | ml oxygen during the last 10 days, showed marked :mprovement of the

histopathological alterations in both liver and kidney. Moreover, marked histepathological alterations of
tiver and kidney of the motivated animals were noted after diazinon administration. Treaiment of the ani-' .
mals with oxygen-ozone mixture by intraperitoneal injection during the last 10 days showed fd‘i’bfd“é -
quantitative and qualitative reduction-of the pathological changes ii both liver and kidney. In the 3rd -
group of the study, histopathological changes affecting both liver and kidney of the experimental animiols

were found after phenoborbitone administration. Treatment of rats exposed to averdose of phienobarbi-

tone with oxygen-ozone mixture by intraperitoneal injection during the last 10 days resulted in moderate’

improvement of the histopathological alterations affecting liver and kidriey.- The 3 poisans used (cadmi-"".
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um chloride, diazinon and phenobarbitone) have a pronounced experimental toxic effects, sometimes pro-

ducing necrotic injury of the rats’ liver and kidneys. These changes may be due to oxidative stress. Ozone

administration ameliorated the toxicity in these animals by any of the nominated chemicals. Precaution-

ary measures must be followed to protect the exposed workers as well as the general population from en-

vironmental contamination by any of these chemicals. Moreover, periodical screening and proper man-

agement are advised if any toxic manifestation appeared.

Key words : Intraperitoneal, Cadmium chloride.

INTRODUCTION

Organic and inorganic chemicals can be
~ found in drinking water and ingested

food as thousands of pesticides in the soil

and of toxins in the atmosphere are detect-

ed. Moreover, population may be capable

of the metabolization and elimination of
many medical drugs (Hayes, 1993).’

Ozone, an allotropic form of oxygen, is
a molecule coﬁtéiﬁihg a large excess of en-
ergy which makes it a useful or an adjunct
measure in certain ccndltlons The ablhty o
of ozone to destroy toxic mdustrlaE chemi-

cal 1rnpur1t1es and to inactivate bactenal

contaminants has made it an attractlve .

protectlve and even therapeutlc regimen
(Barceloux et al 2001)

Repeated_ adrninistfaﬁon of cadmium
chloride produced histopathological mal-.
changes in both the liver (Milnerowicz
and Madej, 1999; H_abeebu etal., 2000) and . -

kidney (Hughes et al., 2000). Such changes

were significantly decreased after oxygen- .
ozone mixture administration (Kuryszko.
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et al, 1995; Milnerowing and Made}','
1999). On the contray, Laszezyca et al.,
(1996) did not agree with gaining such
beneficial effects by ozone.

“Many authors  (Hebert et ‘al, 2000;

Handy et al., 2002) reported that chronic.
diazinon ' (an organophospherous com-

pound) exposure caused marny organ pa-

thologies while ozone administration in
atoxic doses was able to reduce the dele-
terious effects of dlazmon (Bachowsk1 et
al 1998) '

' Sarraf et al. (1997) found that barbitu-
rates induced centrilobular hepatlc necro-:
sis in expenmental ammals Ozone can at-:

-tenuate barblturate t0x1c1t‘y through an

anti oxxdatlve stress. action (AI -Dalain et
al., 2001; K_mo_shl__ta_ et _:;11_., 2002)._ K

Subsequently, ozone has been used asa
therapeutical agent for treatment of differ-

~ ent, appareritly non related diseases and

beneficial effects have been observed in
some  cerebrovascular. or. cardiac. ischae-
mia, chronic ulcers, arteriosclerosis oblite-
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rans, retinitis pigmentosa, humoral im-
munity deficiency or hcpatic steatosis
cases (Leon et al., 1998). So, it appears cor-
rect to use ozone therapy when orthodox
medicals failed to be effective. However,

the prejudicial view that this alternative

therapy cures every thing must be dis-
pelled (Bocci;-1999). In turn, the effect of
ozone on chronic toxicity with CdCI2, or-
ganophosphorous, and barbiturate com-
pounds is still in need of comprehensive
study. Ozone administration in such dis-
astrous affections is a new line of therapy,
. the value of which is not yet well estimat-
ed.

Aim of the research: :
The purpose of the present study was
to evaluate the role and effectiveness of

~ozone in- protecting rats intoxicated with

- different chemical poisons such as: neph-

- rotoxic poison (CdCl2), neurotoxic poison

- {diazinon) and CNS toxic drug (phenobar-
bitonc). - o _ :
. MATERIALAND METHODS .

1. Tox:c agents' SRR

i. Cadmium chloride (CdClZ) pure crys-

talline form which contains 61.32%
cadmium and 38.68% chloride (Per-
roux SA Macon). .

ii. Organophbsphrous insecticide, (dia-
zinon), used as 90% conc. (CIBA-

GEIGY-AG, Egypt).
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iii. Phenobarbitone (sominaletta. am-
poules 1 ml), each contains 40 mg
phenobarbital sodium (Alxandria
Co. pharmaceutical and chemical
ind.).

2. Apparatus =

i. Ozone generator- (HUMAZON-PM
unit) from which an oxygen-ozone
mixture “was obtained which con-

. tained 40 ul of ozone per milliliter
oxygen (HUMARES GmbH D76356
Weingarten-Karlsruhe).

ii. Nitrogen cylinder (MESSER GASES
DEKHEILA, ALEX.) from which in-
ert - nitrogen. gas  was obtained
through a vacuum syringe to be used
as placebo (Miller et al., 2000). .

3. Animals - R S

On hundred and ninety ‘male albino
rats weighing 250-300 g were included in
this study. They were fed on the ordinary
food and housed under. ordinary room
temperature (28~35°C).

- Expenmental study Lo
Group A composed of 65 rats. Of them
two subgroups ‘were used to determine
the suitable dose of cadmium chloride for
experimental use. Each animatl of the first
subgfoup (10 animals) was given cadmi-
um chloride orally through a gavage nee-
dle in a dose of 1/10 LD50 every day (oral
LD50 for CdCI2 in rats is 88 mg/kg body
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weight) (Christensen et al., 1970). These
animals died within 17 days (3 animals
died in the 14th day, 2 in the 16th and the
remaining five rats died in the 17th day).
In the 2nd subgroup of rats (10 animals),
each animal was given by the same route
1/20 LD50 dose of CdCI2. They presented
only body weight reduction and main-
tained life well over the period of the ex-
periment (two months). Consequently,
this latter dose was considered as suitable
dose for chronic cadmium toxicity.

The remaining 45 rats were divided

into 3 subgroups, each comprised 15 ani-:

mals. They received CdCl2 orally in the 1/
20 LD50 dose for sixty days.‘ The first sub-
group received this chemical only through
out the course. The second, subgroup re-
ceived the chemical for 60 days but during
the last 10 days of the experiment, they re-
ceived beside CdCl4, oxygen-ozone mix-
ture as intraperitoncal injection, at a daily
dose of 1 ml which contained 40 ul. of
ozone per millilitre oxygen (Kuryszko et
al., 1995). While during the CdCI2 course,
the 3rd subgroup received in the last 10
days the placebo in the form of intraperit-
oneal injection of inert nitrogen gas (1.0 ml
LP). At the end of the experiment, rats in
each subgroup were sacrificed and their

livers and kidneys were histopathological-

ly examined (H & E and fatty stains). . -

Group B consisted of 65 animals. Of
them, 10 rats were isolated to estimate the
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suitable dose of diazinon (organophos-g _
phrous insecticide). The animals were giv—%'
en diazinon orally through a gavage nee-

dle in a dose of (1/10 LD50) every day

(the LD50 of diazinon in rats is 400 mg/kg

body weight) (Worthing and Hence, 1991). -
These animals died after 9-12 days (3 rats’
died on the 9th day, 2 rats on the 10th'day
and the remaining 5 rats died on the 12th
day). Another 10 animals were given 1/ 20
LD50 dose for 60 days. They suffered only
weakness and loss of body weight. |

~ The 1/20 LD50 dose of diazinon was

given to the remaining 45 rats every day
for 2 months. These latter animals were
subdivided into 3:equal subgroups. The
1st subgroup continued the diazinon all
through the course only. The 2nd sub{
group - was treated  with: 0Xygen‘~'ozone1’
mixture as intraperitonel injection duringg
the last 10 days of the experiment, at a dai-
ly dose of 1 ml which contained 40 ul of
ozone per milliliter oxygen (Kuryszko et
al., 1995). The 3rd subgroup received IP
1.0 ml placebo as inert nitrogen for 10
days. At the end of the experiment, rats in
each subgroup were sacrificed and their
livers and kidneys were histopathological-
ly examined (H&E and fatty stains).

Group C comprised 45 animals that
were divided into 3 subgroups. All these
animals were given phenobarbitone by
daily intraperitoneal injection of 100 mg/
kg for 2 months (Dingemanse et al., 1990); ,
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Of the whole series, 15 rats were given the
drug only, the second subgroup. were
treated with oxygen-ozone mixture as in-
traperitoneal injection during the last 10
days of the experiment, at a daily dose of 1
ml which contained 40 ul of ozonc per mil-
lilitre (Kuryszko et al., 1995), while the 3rd
subgroup received placebo in the form of
inert nitrogen by intraperitoneal injéction
of 1.0 ml during the last 10 days of the ex-
periment. At the end of the experiment,
the rats were sacrificed and their livers
and kidneys were histopathologically ex-
amined (H&E and fatty stams)

Group D thxs group was composed of

15 rats. They served as a healthy reference

(control) group. All of them received the

inert nitrogen only in the same dose and .
- route used in other groups. '

.« RESULTS -

. Cadmium Intoxication :

Histopathological findings of the liver

~ of rats received cadmium chloride (CdCl12)

and placebo (inert nitrogen) (Fig. 1):

(1) Lymphocytic infiltration of the por-
tal tracts occurred 83%, whereas,
thickening of blood vessels with hy-
perplastic lining occurred in 75%.

(2) Hepatocyte degenerative cloudy
swelling appeared in 100%, hepato-
cyte/hyperplasia occurred in 72%,
whereas focal necrosis appeared in
90% and apoptosis in 25%. .

Manso#m J. Forensic Med. Clin. Toxicel,
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(3) Kupffer cell hyperplasia occurred in
85%.

Histopathological findings of the liver
of rats received cadmium chloride (CdCI2)
and oxygen-ozone mixture (Fig. 2): - .

(1) Mild lymphocytic infiltration in the

portal system occurred only in 46%.

- {2) Mild degenerative cloudy swelling
of hepatocytes  appeared- in only
70%; mild hepatocyte hyperplasia
in 32%, whereas focal necrosis and
apoptosis did not appear in any of
the rats. :

(3) Kupffer cell hyperpla51a occurred

in only 45% of rats with mild
severity.

Histopathological findings of the kid-
ney of rats received cadmium chloride
(CdCI2) and placebo (mert mi’rogen)
(Fig. 3): e

(1) - Proximal: - conv’oiuted : tubules

- showed degenerative c:loudy swell-
ing in 82%. -

(2) Interstitial Iymphocyhc infiltration

appeared in 40%. : _

(3) Casts inside the tubules occurred in

30%.

Histopathological findings  of - the
kidney. of rats received cadmium  chlo-
ride (CdCI2) and oxygen-ozone mixture
(Fig. 4):

(1) Mild degenerative cloudy swelling

appeared in only 50%.
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(2) No lymphocytic infiltration or casts
was detected inside the tubules.

Diazinon Intoxication : _

Histopathological findings of the liver
of rats received diazinon and placebo (m—
ert nitrogen):

(1) The portal tract showed lymphocyhc
infiltration occurred in 40%. Degen-
eration occurred in 100% in the
form of macro vesicular steatosis
and micro vesicular steatosis.

(2) Necrotic hepatocytes in the form of

~ small multiple random foci (focal
necrosis) appeared in 72%.

(3) Hepatocyte hyperplasia was noticed

in 60%. o

Histopathological finding of liver of
rats. received dlazmon and oxygen-t)zone
mixture (Fig. 6):
(1) Mild iymphocytzc znflltration in the
portal tracts occurred in 25%.

(2) Mild micro and macro. vesicular
steatosis were observed in 76%.

(3) Necrosis and hepatocyte hyperplasia
did not appear in any of the rats.

Histopathological findings of the kid-
ney of rats received diazinon and placebo
(inert nitrogen):.

- (1) The collecting tubules showed tl‘uck—
ening of its lining occurred in 30%
of rats.

(2) The proximal tubules, degeneratlve
changes in the form of cloudy swell-
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ing appeared in 84%.
(3) Casts inside the tubules occurred in
32%. '

Histopathological findings of the kid- |
ney of rats received diazinon and treated
with oxygen-ozone mixture (Fig. 6): =~~~

(1) The collecting tubules appeared nor- -

mal.
© (2) The proximal tubules showed mod-
erate degenerative cloudy swelling
in 58% of rats with absence of casts. |

Phenoborbitone Intoxication :: 5

Histopathological findings of the liv-

er of rats received phenobarbxtone and

placebo (inert nitrogen): - 3 ;

(1) In the hepatocyte  degenetration

- changes in the form of cloudy swell-

ing and vascular degeneration ap-

peared in 100%.

(2) Micro vesicular steatosis occurred in

78%.

(3) Focal necrosis of- hepatocytes ap-

peared in 81%. . - - -

~ (4) Hepatocyte hyperpla51a occurred in '
70%. _ S _

_ Hist'opathoiogz’cal'r findings of the liv- |
er of rats received phenobarbitone and
oxygen-ozone mixture:-

{1) Moderate degeneratlve cIoudy swe-
lling was noticed in 60%. -
(2) Moderate necrosis appeared in 3.5%.
(3) Hepatocyte swelling did not appear
in any of the rats.
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Histpathological findings of the kid-
ney of rats received phenobarbiton and
placebo (Fig. 7):

(1) The proximal tubules showed de-

generative cloudy swelling in 75%.

-(2} Casts inside the tubules appeared in

25%.

Histopathological findings of the kid-

ney of rats received phenocharbitone and -

oxygen-ozone mixture (Fig. 8):
(1) Moderate
swelling of the proximal tubules oc-
curred in 55%.
{(2) Casts inside the tubules observed in
150/0. R

degenerative cloudy

DISCUSSION

Cadmium is a nonessential trace metal.
It is toxic in low dosage, has long biologi-
cal half life (10-30 years) and low rate of
excretion, being stored predominantly in
soft tissues. It is capable of producing
acute and chronic poisoning in humans
and animals. It may exert deleterious ef-
fects on liver, kidney, lung, ovaries and
~ tests (Jones and Cherian, 1990) and induc-
es oxidative stress {Bagchi et al., 1997).

El-Maraghy et al., (2001} observed in ex-
~ perimental animals that liver function was
affected by cadmium at all dose regimens,
whereas, kidney function was affected af-
ter administration of the very high dose of
cadmium.
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In the present study, the histopathologi-
cal findings of the liver and kidney after
cadmium intoxication, showed marked
changes compared to normal control.

in the hepatic portal tract, there is lym-
phocytic infiltration affecting 83% of rats,
thickening of blood vessels with hyper-
plastic lining in 75% of rats. Af the same
time, hepatocytes showed a degenerative
cloudy swelling in 100% focal necrosis in
90%, apoptosis in 25% and Kupffer cell hy-
perplasia in 8% of rats. : :

In the kidney, the proximal convoluted
tubules cloudy
swelling in 82%, interstitial lymphocytic
infiltration in 40%, and casts inside the tu-

showed degenerative

‘bules in 30% of rats.

The results of the present study are in
agreement with results obtained by Ha-
beebu et al., (2000) who stated that repeat-
ed administration of CdCI2 preduced liver
injury in the form of chronic inflammation
in the parnchyme, portal tracts: and
around central veins, Higher. doses pro- -
duced granulomatous . proliferating . nod-
ules in liver parenchyma. Apoptosis and
mitosis occurred concomitantly in liver
following Cd exposure. -

: Alsb, histopathological éhahgﬁes of the
kidney was investigated by Bompart et al,,

(1999) who found that cadmium nephro-
E()chﬁy characterised by tubuiar proximal
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damage and a wide spread vesiculation of
tubular cells. Moreover, Hughes et al,
(2000) reported that chronic administra-
tion of cadmium in experimental animals
induced inflammation of renal interstitum
and degenerative tubular changes.

There are many explanations for the
pathogenesis of cadmium toxicity. Buzard
and Kasprzak, (2000) reported that toxic
doses of cadmium were capable of dis-
turbing the natural oxidation/reduction
balance in cells and affects cellular antioxi-
dant systems.

. Patra et al. (1999) stated that daily ad-
ministration of cadmium to rats for 3
months enhanced lipid peroxidation and
inhibit superoxide dismutase. activity in
liver, kidney and testis. Inhibition of su-
peroxide dismutase in these organs sug-
gested a role of free radicals in causing cel-
lular damage with long-term exposure to
cadmium.

- While Milnerowicz and Madej, (1999)
reported that chronic exposure to cadmi-
um resulted in its accumulation in the liv-
er, where. it forms complexes with high
and low molecular mass proteins in the
liver, which in turn, were transported to
the kidneys in the form of Cd-
metallothionein complex (Cd-Ml), leading
to kidney damage. Cd-MT is much more
toxic to the kidneys than free cadmium

ions.
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In the present study, treatment of the
cadmium intoxicated rats with oxygen-
ozone mixture as intraperitoneal injection
during the last 10 days of the experiment,

~at a daily dose of 1 ml showed improved

histopathological features of both the liver
and kidney. Subsequently these changes |-
were similar to those received placebo
only. e

In the liver, the portal fract showed
lymphocytic infiltration in 46% of rats. |

Meanwhile in the hepatocytes, mild de- | '

generative cloudy swelling appeared in
70% of rats, mild hepatocyte hyperplasia
in 32% of rats, whereas focal necrosis and
apoptosis did not appear in any of these
rats. At the same time, Kupffer cell hyper- |
plasia occurred in 45% of rats. In the kid-
ney, mild degenerative cloudy swelling
appeared in 50% of rats, without lympho-
cytic infiltration or casts' inside the tu-
bules. : '

. The present study results proved the

good role of oxygen-ozone mixture in pro- =

tection of rats' organs against cadmitum
toxicity. Madej et al., (1994) showed that
oxygen-ozone injections protected animals
intoxicated by cadmium. It inhibited in-
crease of free radicals reaction (FR) and |

_ stabilized the activity of superoxide" dis-

mutase, glutathione s-transferase, and cat-
alase in rats intoxicated with cadmium.

Kuryszko et al., (1995) stated that hepatoc- | -

ytes in rats poisoned with cadmium and-
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treated with oxygen-ozone mixture dis-
played a much lesser damage than that
found at rats which did not receive treat-
ment with ozone. Also, Laszczyca et al,
(1996) found that parenteral ozone treat-
ment of cadmium intoxicated animals,
were related to the activities of FR in the
liver, kidney, and brain of these animals.
Milnerowicz and Madej, (1999) reported
that intraperitoneal injection of oxygen-
ozone mixture decreased cadmium accu-
mulation in the liver, kidney, and pancre-
as. The best results of oxygen-ozone mix-
ture infusion were observed in the liver. -

Group B:
Organophosphorous - insecticides are
highly toxic chemicals that exert their ef-

fects in both insects and mammals by in-

hibiting acetyl cholinesterase (AchE) in the
nervous system with subsequent accumu-
lation of toxic levels of acetyl choline and
oxidative damage to lipid {malondialde-
hyde) and DNA (Bachowski et al, 1998;
Hebert et al., 2000). '

In the present work. the results of oral
administration of (1/20 LD50). dose of or-
ganohosphorous (diazinon) for 2 months
to male albino rats showed noxious chang-
es of liver and kidney in comparison to
placebo control group. So, the liver after
diazinon intoxication showed lymphocytic
infiltration in 40% of rats, degenerative
changes in 40% of rats in the form of mac-
rovascular steatosis, and microvesicular
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steatosis. Necrotic hepatocytes in the form
of small multiple random foci (focal necro-
sis appeared in 72% of rats. Whereas he-
patocyte hyperplasia occurred in 60% of
rats. At the same time, in the renal collect-

-ing tubules, there was a swelling of their

lining occurred in 30% of rats. In the
proximal tubules, degenerative changes in
the form of cloudy swelling appeared in
84% of rats. However, casts inside the tu-
bules occurred in only 32% of rats.

There is no doubt that diazinon, like
other organophosphorous poisons exerts
its toxic effects through inhibition of cho-
lines esterase activity (Ceron et al., 1996;
Hamm et al., 1998). In this respect, Hebert

" et al., (2000) and Handy et al., (2002} re-

ported that chronic diazinon. exposure
caused organ pathologies due to deleteri-
ous effects on metabolism with oxidative
stress.

In the present study, treatment of dia-
zinon inoxicated rats with: oxygen-ozone
mixture as intraperitoneal injection during
the last 10 days of the experiment at a dai-
ly dose of 1 ml; showed that in the hepatic
portal tract, mild lymphocytic infiltration
occurred in 25% of rats. At the same time,
mild micro and macrovesicular steatosis
were observed in 76% of rats. Whereas,
hepatocyte necrosis and hyperplasia did
not appear in any of the rats. Simultane-
ously, the renal collecting tubules ap-
peared normal. However, the proximal
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' tubules showed moderate degenerative

cloudy swelling in only 58% of rats with
absence of casts.

The present study confirmed that re-
peated administration of ozone in atoxic
doses was able to reduce the deleterious
effects of organophosphorus (diazinon) in
experimental animals (Parelta et al., 1999).

On the basis of oxidant properties of O3
and the possibility that specific cell sen-
sors are activated by lipid oxidation prod-
ucts which may upregulate the antioxi-
dant system, O3 may induce - an
adaptation to oxidative stress. Moreover,
not only O3 could induce tolerance to it-
self but it could prepare the host to face
physiopathological - conditions mediated
by reactive oxygen spec1es

Groups C:

Barbiturates are implicated frequently
in self-poisonings and overdoses and are
responsible for the majority of all suicides.
The damaging effects of overdose of bar-
biturate (pheniobarbitone) have been re-
ported to be due to oxidative stress (Kino-
shitaetal., 2002). :

- In the present work, histopathological
examination of the liver of barbiturate poi-
sonied rats showed in the hepatocytes, de-

generative changes in the form of cloudy

swelling and vacular degeneration in
100%. Microvesicular steatosis occurred in

Mansoura J. Forensic Med. Clin. Toxicol,
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78%. Focal necrosis of hepatocytes ap-

peared in 81%, while hepatocytc hyperpla- - |

sia occurred in 70%. On the other hand, in

the renal proximal tubules, degenerative
cloudy swelling occurred in 75%, howev-
er, the casts inside the tubules occurred in
25%.

~ These results coincide with the results
obtained by Muller et al., (2000) and Sarraf
et al., (1997). They stated that centrilobular °
hepatocyte necrosis and hyperplasia have |
been observed in experimental - animals
treated with overdose of phenobarbitone
for a long time.

The damaging effects of overdose of N
phenobarbitone have been explained to be
due to- generation - of . oxidative stress |
{(Hodges et al., 2000; Kinoshita et al;, 2002). =

In the present work; treatment of rats
exposed to overdose of phenobarbitone,
with oxygen-ozone mixture as intraperito-
neal injection during the last 10 days of
the experiment at a daily dose of 1 ml, re-
sulted in moderate hepatic degenerative
cloudy swelling in 60% while necrosis ap-
peared in 58%: At the same time, moder-
ate renal degenerative cloudy swelling of
the proximal tubules occurred in 55%

- while casts inside the tubules were noted

in only 15%.

Phenobarbitone exerts its foxic actions
through induction of oxidative stress .
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{Kinoshifa et al., 2002; Hodges et al., 2000).
In this respect, Al-Dalain et al., (2001) pos-
tulated that controlled ozone administra-
tion may promote an oxidative precondi-
tioning or adaptation to oxidative stress,
preventing the damage induced by reac-
tive oxygen species.

From the above results, ozone was ef-

Mansosra J. Fovensic Med. Clin. Toxicol,

67

fective agent to reduce the damaging

effects of previous 3 fowdng {(cadmium
chloride, diazinon and phenobarbitone)
in experimental animals but oot at the
same degree of efficiency. The effective-
ness of ozone could be related to its
action on endogenous antioxidanis - pro-
oxidants balance in favour of antioxi-
dants.
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Fig. 1 : A photomicrograph of the liver of rats re-
ceived CdCJ2 showing massive lymphocyt-
ic infiltration, cloudy swelling and necrotic
hepatocytes in the form of large foci (F.N)
(H&E stain) 200.

Fig. 2 : A photomicrograph of the liver of rats re-
ceived CdCl2 and treated with oxygen-
ozone mixture showing mild lymphocytic
infiltration (LA), mild Kupffer cell swelling
(K) (H&E stain) x 200.

Fig. 3 : A photomicrograph of the kidney of rats re-
ceived CdCI2 showing cloudy swelling
(C.S), interstitial inflammatory reaction, and
casts inside the tubules (H&E stain) x 200.
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Fig. 4 : A photomicrograph of the kidney of rats re-
ceived CdCI2 and treated with oxygen-
ozone mixture showing mild cloudy swell-
ing (C.S) (H&E stain) X 200.

Fig. 5 : A photomicrograph of the liver of rats re-
ceived diazinon showing micro vesicular
steatosis, hepatocyte hyperplasia (H.S)
(H&E stain) x 200.

Fig. 6 : A photomicrograph of the liver of rats re-
ceived diazinon and treated with oxygen-
ozone mixture showing mild cloudy swell-
ing (H&E stain) x 200.
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Fig. 7 ¢ A photomicrograph of the kidney of rats re-  Fig. 10 : A photomicrograph of the liver of rats re-

ceived diazinon showing cloudy swelling ceived phenobarbarbitone and treated with
(C.S) and casts inside the tubules (H&E oxygen-ozone mixture showing mild cloudy

stain) x 200. swelling (C.S) (H&E stain) x 200.

'_"""' e )

Fig,. 8 : A Botomicrogmph of the kidney of rats re-  Fig, 11 : A photonﬁcrogmgh of the kidney of rats

ceived diazinon and treated with oxygen- received phenobarbitone showing cloudy
ozone mixture showing mild cloudy swell- swelling (C.S), and casts inside the tubules
ing (C.S) (H&E stain) x 200. ' (H&E stain) x 200.

Fig. 9 : A photomicrograph of the liver of rats re- Fig. 12 : A photomicrograph of the kidney of rats

ceived phenobarbarbitone showing focal ne- received phenobarbitone and treated with
crosis (F.N), hepatocyte hyperpalsia (F.S) oxygen-ozone mixture showing mild cloudy
(H&E stain) x 200. swelling (C.S) (H&E stain) x 200,
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