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. ABSTRACT

This work was done to study the chronic toxicity of some coiunon volarde subsmnces on kidney, liver,
_and brain. The present study was divided into experimental and human parts. In the expenmeniai parf
120 adult albino rats of both sexes weighing 200t 20 gm were d;wded mto four gmups each confained
30 rats: groups I, 1 and 11l received chronic doses of acetone, benzene, and kolla ( its major campouenr is
toluene) respectively, and group IV was control group. After twetve weeks nrea, creatinine, SGPT. and
' $GOT were done for contral group and pventy rats of the other three groups, Ihen these rats were sacr i-
f ced and histopathological studies were done for kidneys, livers, and brains. The othe: ten rats of the first
three groups were left without any substance inhalation, and aﬂer tvo weeks the bwchemxcal and histo-
pathologtcal studies were done for these withdrawal groups. The human srudy was done on sixty volun-
feers grouped into four groups, edch mc!uded 15 persons: acelone gmup (from ﬁummre varnishes work-
ers), benzene group (from gasoline stations workers), kolla g;oup (from kolla addicts), and control
group Bmchem:cal studies were done for all volunteers. The results revealed that, rats exper ienced hy- i
peracnwty then became calm in all groups. B:achenuca! analysis revealed: s;gnrf Gcant increase i Hrea iz
and creatinine in kolla group and significant increase in SGPT nud SGOT in acetone, benzene and kolla i
& groups. After w:rhdmwa[ rhe results revealed significant decrease in urea and creatinine in kolla group, '
and significant decrease in SGPT and SGOT in benzene and kolla groups, but still high than normal in.
acetone Abnormal iustopatholog:ca! findings were shown in brain in the three groups which partially im-
proved after swrhdmwal Abniormal histopathological findings of the kidney specimens were recorded but
impr oved after wuhdr awal Also abnormal hrsropatho!g:cal findings of the liver specimens were recorded
in the three groups, which parnaHy improved after withdrawal, As regards human part, the persons were
complammg ﬁom drowsiness and mild anxiety in acetone group and chronic cough in benzene group.
There were shurr ed speech lack of attention, talkativeness, and euphoria in kolla addicts. Biochemical
analysis revealed: significant increase in urea, creatinine, SGPT and SGOT in kolla group, and insignifi-
" cant difference in urea and creatinine and insignificant increase in SGPT and SGOT in acetone and ben-

zene groups. It is concluded that, these substances have dangerous effects on brain, ktdney and liver and
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it is reconmzended lo Iuml the wade spread e,xposure of persons to these substances at work and persons®

who are addicred to these subsrances and domg penadm mvesrzgatzous fo: these persons to detect any

early affection to these organs.

INTRODUCTION

The inhalation of volatile substances
first emerged as a form of substance abuse
in the early 1960s with the inhalation

of model aeroplane glues. The practice

has diversified to include the use of ad-

hesive cements, aerosol paints, lacquer

thinners, typewriter correction fluids, and
fuels. These products contain a number of
volatile substances mcludmg toluene, n-
hexane, methyl ketones, _chlorohydrocar-
bons, and benzene (Crowe et él;, 2000). -

Solvent abuse is the deliberate inhala-

tion of volatile organic compounds to pro-

duce alterations in the conscious state and
perception for recreational purposes. Sol-
vent inhalation can rapidly produce eu-
phoria, delusions, and sedation as well as
visual and auditory hallucinations. Sol-
vents-can be addicting and often abused in
combination with other drugs. Various
solvents are present in a wide variety of

household and commercial products in-.

cluding glue, model cement, paint-thinner
and stripper, aerosols, typewriter correcs
tion fluid, dry cleaning fluid, and gasoline.
These products are relatively inexpensive
and readily available to children and ado-
lescents (Marelich, 1997).

Acetone belongs to ketones which are

Mansoura J. Forensic Med. Clin. Toxicol.

-«group of compounds in which 2 aliphatic

or aromatic groups are joined by a carbon

. that is double-bonded to an oxygen mole-
~ cule. Acetone -is the best example of this

group which could be obtained easily and
legally in the form of nail polish remover
and other solvents for varnishes, gums

~and adhesives (Gummin and Hryhorozuk,

2002).

Benzene is found in petroleum prod-

ucts such as gasoline, and diesel fuels. The

chronic effects of benzene exposure de-
pend on the level of exposure, and the

- symptoms are typically vague such as loss

of appetite, diarrhea, pallor, pain in bones,
fever, and hemorrhage. The most impor-
tant toxic effect of benzene is hehatopoiet-
ic toxicity as it can lead to bone marrow
da,ma'ge which may be manifested as ane-
mia, leucopenia, thfombocytopehia, or a
combination of these (Philip, 1998).

The aim of this work was to study the
chronic toxicity of some comrﬁon_ i/_olatiie
substances (acetone, benzene, and kolla)

on kidney, liver, and brain bioche_r_nicaily
and histopathologically. '

MATERIAL AND METHODS

This work was done in Forensic Medi-
cine and Toxicology Department, Faculty
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of Medicine, El-Minia University.This
study was divided into two parts, human

_partand experimental part, o e

1. Experimental Part: -

oo Material s oo

A- Volatile Substances: = =

" Acetone and Benzene bottles (each.con-
taining 1 liter and i_ts concentration is 99%)
were obtained from El-Nasr Company for
chemicals. Kolla is composed mainly of to-
luene, and other solvents in ‘small frac-
tions. The boxes were obtained from El-

Masria Company for ‘adhesive materials

and chemicals. "=

- 'B-Animals: -

‘Species: ST R RTI) o

'One hundred and twenty adult albino
rats of both sexes were employed in this
experimental study. They were ‘obtained
from El-Minia animal house and their av-
erage weight were 200£20 gm. Acclimati-
zation “period ‘was two- weeks for -all
groups to exclude any possible stress ef-
fect secondary to sudden environmental
modification ‘as recommended by Poole
.an'd Tesile (1989). Animals were housed in
animal cages made of galvanized iron con-
taining 15 animals per cage (males and fe-
males were separated to avoid matting).
Food and water were equally offered
twice daily to all groups of rats. - |

Grouping of animals:
They were grouped into four groups

Mansoura J. Forensic Med. Clin. T ‘vxicol.
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each 30 rats. and exposed daily to inhala-

tion of the chronic toxic dose of studied. .

substances.

Group 1 : exposed fo acetone inhalation
in a dose of 2500 parts per million {ppm)
for each rat. each 1ppm=2.374 mg /m?, so

the toxic. dose was 2500x2.374=5935 mg/.
md= 5.935g/m3.Acetone density = 0.792g/
ml,_-so___.--fhe toxic dose for .zea_cb___rat'__w'as_
5.935:0972 = 7.5ml, Dietz etal. (1991). =

. Group u: expdsed to benz__e.:né' in}iala{_
tion in a.dose of 100 ppm for each rat each

1ppm=3.25 mg / m3, so the toxic dose was
100x3.25=325 mg/m3= 0.325 g/m3. Ben-
zene density = 0.894 g/ml, so .the. toxic

dose for each rat wa50.325_—:—_._0.894_::_-50___._4_r_nl, _

Nayeli et al.._(ZO_QB). :

Group III : exposed to kolla inhalation
in-a dose of .100 ppm for each rat each
1ppm = 3.75 mg /m3, so the toxic dose
was 100x3.75 = 375 mg/m3= 0.375 g/m3,

Kolla density = 0.866 g/ml, so the toxic
dose for each rat was 0.375+0.866 =04.ml,

. Raymond et al. (1994).

~Group IV: 2 control group which live
in completely normal conditions without
any substance exposure. .

" The control .group and twenty rats of
each group - of the .other groups were
sacrificed by decapitation, but the other

‘ten rats were left without any sub-

stance exposure for two weeks and

Vol. XV, No.2, July 2008



Omar et al ...

they considered the w1thdrawa1 groups '

(fw, lw and Tiw).

'Sﬁb_s'tancé inhalation:

TInhalation was done in a special inhala-
tion bdx It was O. 32 ‘em thick aluminium_
sheets with outs1de ‘dimensions. of 61 cm "
long by 32 cm high by 34 cm deep, two

' stainless steel open mesh cages, separated

by a barrier can be stacked within the cen-

tral portion of the box. The duration of
ir@haiaﬁon'wa'Si 5.5 minutes for acetone,

1.5 minutes for "benzelié, 3-5 minutes for

kolla for 'each 'rat. '

I HUMAN PART:

(A) Groupmg

Sixty male persons aging between 18-46
years shared in this study. They were di-
vided ‘into four groups each 15 persons.
Group 1 (Acetone group): persons were
chosen’ from ‘furniture varnishes® work-
shops as they were exposed dally to ace-
tone for more than 18 years. “Group 1I
(Benzene group): persons were chosen
from gasoline stations, as they were ex-
posed daily to benzene for more than 13
years. Group III (Kolla group): persons
were kolla addicts for more than 6 years.
Group IV (healthy control group) as they
were not exposed to any volatile sub-
stances, they. were volunteers. All sixty
- persons had no history of any neuropsy-
chatric or organic disease. We got an in-
formed written consent from all of them.

Mansosura ], Forensic Med, Clin, Toxicol.
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-{B) History:

Persons ‘of -acetone .group were asked
about drowsiness, -irritability and . short
memory deficit. Persons of benzene group
were asked about cough, manifestations of
anemia, petechia, headache, fatigue-and
anorexia and Kolla (Toluene) group was
examined: for -any speech problems, lack
of attention, talkativeness, euphoria, atax-

ia, spastlaty, dysarthrla, and dementia.

METHODS IR

I- Biochemical studies: -..... .-

“After twelve -weeks of inhalation. of
these substances, blood samples of about 5
cms were obtained from the venous plex-
us which localized in the orbit behind the
eye ball using capillary pipette from con-
trol ‘group and ‘twenty rats of the other
groups, then from -groups Iw, IIw. and
Illw, after- two weeks of the inhalation
withdrawal. In human, venous blood sam-
ples ‘of about 5 cm were obtained from
brachial veins. Biochemical analysis were
done for all groups. -

- Blood urea was done according to Pol-
lon and Crouch (1977). Serum creatinine
according to Fabiny and Ertingshausen,
(1971) and SGOT and SGPT were done ac-
cording to Reitmans and Frankel ( 1957).

II- Histopathological study:
The control group and twenty rats of
each group were sacrificed after twelve

SR
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weeks of substances inhalation, and then
the remaining rats were sacrificed after.
two weeks from the inhalation withdraw-
"al .All rats were sacrificed by decapitation,

After sacrification, kidneys, livers, and

brains were carefully dissected from each.

rat and were prepared for histopathologi-

- cal examination according to Carleton et .

al. (19_80)._. -

III Stahshcal analysm

Data were expressed as mean (M)
standard deviation (SD). For comparison
in the same group the paired student's (f)

test. was employed. For comparison be- ..
tween two groups, probabilities (p) were

employed. Statistical significance was as-
sumed when (p) was less than or equal
0.05. :

- RESULTS

Physical characters of the rats:
Acetone group : the animals experi-

enced anxiety within five minutes af- -

ter acetone inhalation as shown by hy-
peractivity, then the rate of respiration
was decreased and they experienced se-
vere weakness as they became com-

pletely calm after 3-4 minutes of inhala- -

tion.

Benzene group :the rate of respiration -

of the rats was increased and the animals
showed imbalance with mild anxiety
within one and half minutes of inhalation,

Mansoura J. Forensic Med, Clin. Toxicol,
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then they developed severe weakness and -
tremors.. . .. : -

Kollu group : the rats showed severe
anxiety and increased rate of respiration
within three minutes after kolla inhala-
tion, then, the rate of respiration was: de-
creased and they developed tremors and
became 'ealm after one minute, During the
day, there were episodes of anxiety among
the rats and they hurt themselves and oth- -
ers (Fig. 1). During the inhalation weeks,
two swellings were appeared in one rat:
one- on the side of the neck and the other :
on the front of left fore limb. (Fig. 2), but
subsided after withdrawal. Hair fall was
developed in most rats (Flg 3)

After wtthdmwal the rats of all groups
experienced episodes of anxiety and inten-
sive craving to smell and then these signs .
subsided gradualiy '

Results of the blochemlcal study

The results of blood urea, serum creati-
nine, SGPT and SGOT concentrations are
presented in tables (1-3). Acetone (I) and
benzene (II) groups were within the nor-
mal average in urea and creatinine con-
centrations with no significant difference
in comparison with the control group and
consequently showed no significant differ-
ences after withdrawal. -

SGPT and SGOT concentrations of ace-
tone and benzene groups were signifi-
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cantly higher than the control group, but

in withdrawal groups they showed signifi-
cant decrease in comparison with acetone
“and benzene groups at the end of the mha-
Ianon perlod S

Kolla (III) group (toluene) showed sig-

nificant increase in ‘blood urea, ‘serum -

creatinine, 'SGPT and SGOT concentra-
tions “in comparison ‘with the control

group.’ As regards the withdrawal group
of olla (III w) urea, creatinine, SGPT and

SGOT concentrations showed significant

decrease in comparison with kolla group -

at the end of the mhalanon penod

Hlstopathologlcal study

Light microscopic examination (LME)
of the brain sections of the control group
showed normal histological picture, they

composed of grey matter and white mat- -

ter and both matters contained neurologi-
cal cells and nerve cell processes (Fig. 4).
In acetone group, it ‘showed ‘cedema “in
50% of rats (Fig. 5), necrosis in 40% of rats
(Fig. 6) while acetone withdrawal group
showed necrosis in 20% of rats. In benzene
group, it showed haemorrhage in 40% of

rats (Fig. 7), cellular atypia in 25 % of rats

(Fig. 8) and both persisted in 10% of rats
after withdrawal. In Kolla group, it
showed gliosis in 25% of rats (Fig.9), ne-
crosis and gliosis in 50% of rats while
withdrawal of kolla group showed necro-
sis in 20% of rats, g11031s and necrosis in
30% of rats. S

Mansoura J. Forensic Med. Clin, Toxicol.
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LME of kidney sections of control
group showed normal histologic'al' pic-
ture, they consisted of two main regions,
an outer cortex and ‘inner medulla. The
renal cortex contained the renal corpus-
cles ‘which ‘consisted of a glomerulus
covered by Bowmans capsule. The renal
corpuscles were surrounded by prox_lmai
and distal convoluted tubules (Fig.10). In
acetone group, it showed inflammatory

~ cellular infiltration in" 10% and cloudy

swelling of renal tissues in 5% (Fig. 11). In

‘benzene ‘group, it showed mflammatory

cellular infiltration in 10% (Fig. 12) and
hyper cellularity in 10% (Fig. 13). Kolla
group showed inflammatory cellular in-
filtration in 10%, hyper cellularity in 35%,
cloudy swelling and hyper lobulated
glomeruli in 20% (Fig. 14), withdrawal
groups of acetone, kolla and benzene
showed no abnormal histopathological
changes.

LME of liver sections of control group
showed normal histological picture, they

* contained a large number of hepatic lob-

ules which are spherical in shape with a
venous channel and a cortical vein (Fig.
15). Cloudy swelling of liver tissues was
revealed in 90% of acetone group and de-
creased to 50% after withdrawal . Benzene
group showed cloudy swelling in 30% and
decredsed to 10% after withdrawal. Also,
it showed fatty changes and lymphocytic
infiltration in 15% which improved after
withdrawal (Fig. 16).
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Kolla group showed cloudy swelling in
15% -and -decreased to 10% after with-
drawal, lymphocytic -infiltration -in 20%

"(Fig. 17) and both.in 30%. Withdrawal
groups showed cloudy swelling in'50% of
acetone withdrawal - group, -and -10%._ of
benzene -and kolla withdrawal groups.
Dissection of swellings of kolla : group
" oozed pus and LME of sections of these
swellings showed central - necrosis sur-
rounded by inflammatory cells - mainly
neutrophils (Fig.18). -~ SR

‘Results of human study:

History:

Acetone group complained of ‘drowsi-
ness on opening varnishes boxes and suf-
fered from mild anxiety during the work.
Workers in benzene group had chronic
cough. Toluene group had shurred speech,
lack of attention and euphoria. They were
talkative. ' EREREREEEEEE R

Biochemical study:
The results presented in table (3).
Blood urea, serum creatinine of acetone

and benzene groups showed no signifi--
cant differences in comparison with

the control group. SGPT and SGOT
were increased but with no significant
difference in comparison with the con-
trol group. Kolla group showed signifi-
cant increase in blood = urea, serum
creatinine, SGPT and SGOT concentra-
tions in comparison with the control

group.

Mansoura J. Forensic Med. Clin, Toxicol,
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DISCUSSION

The term solvent refers to a class of lig-
uid organic chemicals of variable lipophi-
licity ‘and - volatility (Bruckner and ‘Alan,

-Solvent abuse _'..is the deliberate inhala-

tion of volatile organic compounds to pro-
duce alterations in the conscious state and
perception for recreational purposes. Sol-
vents can be addicted and often abused in
combination with other-drugs. Various
solvents are present in a wide variety of
household ‘and  commercial ‘products ‘in-
cluding glue, model cement, paint thinner
and stripper, aerosols, typewriter correc-
tion fluid, dry cleaning fluid, and gasoline.
These products are relatively inexpensive
and readily available to children and ado-
lescents (Marelich, 1997). -

In acetone group, as regard the physical
characters, the animals experienced anxie-
ty followed by respiratory depression and
weakness. These findings are in accor-
dance with ‘Kathleen et al. (1998) who
found that simple lipophilic compounds
as acetone cause excitation then depres-
sion of the CNS. They explained that these
symptoms of acetone are often attributed
to alterations in brain cell membrane
structure and function. IR

Light microscopic examination of the
brain of acetone group showed brain ede-
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ma in 70% of specimens and necrosis in
20% (partially improved after withdrawal
of acetone inhalation) these are in agree-
"ment with DeRoos (1998) who found that
chronic acetone exposure caused brain le-
sions in the form of edema, gliosis, vacula-
tion and necrosis and explained these
_ findings by ‘acetone’s effect on the high
lipid -contents -of “the  brain ‘which may
slowly dissolves it and the reversibility of
acetone induced. histopathological -chang-
es become less likely on prolonged abuse
of about 3 months... .

- The present study demonstrated no sig-
nificant differences in blood urea and ser-
um creatinine ‘levels of acetone -group in
comparison with the control group before
and -after withdrawal of acetone.inhala-
tion. The histopathological findings of the
kidney showed kidney lesions (inflamma-
tory cellular infiltration mainly lympho-
cytes in 10% and cloudy swelling in 5% of
the specimens (improved after withdrawal
of acetone inhalation). This is in agree-
ment with Dietz et al. (1991) who stated
that the pathogenesis for acetone mediat-
ed kidney affection could involve format,
a metabolite of acetone with nephrotoxic
effects. Formic acid vapors induced de-
pressions in kidney glutathione content,
P450 levels, and microsomal enzyme ac-
tivity (ethoxycoumarin deethylase) in rats.

SGPT and SGOT of acetone group were
significantly increased in comparison with

Mansoura J. Forensic Med. Clin, Toxicol.
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the. control group and they partially cor-
rected after withdrawal of acetone inhala-
tion. These results were confirmed by the
histopa_thological findings of - the liver
which showed liver lesions (cloudy swell-
ing) in 90% of specimens (persisted after
withdrawal -of acetone inhalation in 50%).
These results were in accordance with Ar-
mutcu et al. (2005) who said thal acetone
is “toxic - to «the liver, the -mechanism of
which is related to decrease of cellular de-
toxification capacity or increase of genera-
tion of reactive intermediates.

In benzene group, as regard the physi-
cal - characters, - the -animals experienced
anxiety, increased . .respiratory----rate, and
imbalance followed by severe weakness
and -tremors. These are consistent with
Kathleen et al. (1998) who explained these
phenomena - by - benzene neurotoxicity,
which manifested by excitation then de-
pression. This neurotoxicity might be re-
lated to the alterations of certain neuro-
chemicals in certain brain regions.
Benzene increased the contents of norepi-
nephrine and dopamine in brain and other
internal organs such as spleen, liver, and
kidney, and. also increased both 5-
hydroxytryptamine and its metabolite, in
the hypothalamus and corpus striatum. -

As regard light microscopic examina-
tion of the brain of benzene group, there
were hemorrhage i1 40% and cellular aty-
pia in 25% (persisted after withdrawal of
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benzene inhalation), that coincide with
HMarada et al. (1999) who found brain le-
sions in the form of mild lhemorrhage

“around arterioles and venules in the brain

- cortex with benzene exposure suggesting
* hyperpermeability of the vessels. .

 There were no significant differences in
‘blood urea and ‘serum creatinine before
and after withdrawal of benzene inhala-
tion. On the other hand, the histopatholog-
ical -findings of the kidney showed miri-

al. kidney lesions .in the form of
inflammatory cellular -infiltration mainly
lymphocytes in 10% and -hypercellularity
in 10% of the specimens which improved
after withdrawal of benzene -inhalatior.
Gondi et al. (1988) found that the metabo-
lites of benzene caused a moderate degree
of glomerular change, desquamation and
degeneration of tubular epithelium along
with tubular casts, especially in the corti-
cal reglon of the kxdney

SGPT and SGOT of benzene group

showed significant increase in comparisor
with the control group but returned nearly
to normal levels after withdrawal. These
results were confirmed by the histopatho-
logical findings of the liver which showed
liver lesions (cloudy swelling in 30% and
fatty change in 15%) of the specimens (im-
proved after withdrawal of benzene inha-
lation). These results are supported by
Gondi et al. (1988) who reported that the
histopathological examination of the liver

Mansoura J. Forensic Med. Clin. Toxicol.

showed loss of cytoplasmic details of hep-
atocytes as well as focal fatty change and
necrosis with benzene. :

. Kolla (Toluene) group, the animals ex-
perienced___severe anxiety, imbalance and
increased rate of respiration - followed

by weakness. The mechanism. of toluene
‘toxicity s due to its effect on the neuro-

transmitters; = increases dopamine- and
norepinephrine levels, . reduces extracel-
lular -acetylcholine in striatum and hip-
pocampus, and alters brain concentration
of 5~ hydroxy—tryptamme (Chrlstophe et.,

2004).

Brain lesions in the form of gliosis and
necrosis - appeared in 50% in kolla group
this is in consistence with Uzun and Ken-
dirli (2005) who found that chronic to-
luene {kolla) exposure caused slowly pro-
gressive central nervous system damage.

In kolla group, the brain lesions were
irreversible, - which are in consistence
with Klaassen (2001) who found that
MRI has revealed permanent changes in
brain structure, and Gunter and Irene
{1999) who told that with the exception of
morphological damage, -a recovery is
mostly possible after a few months of
withdrawal. Also Kathleen et al. (1998)
said that chronic toluene exposure was
associated with permanent neuropathy
and encephalopathy and multifocal brain
injury. '
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Kolla ‘group "in comparison with the
control  group revealed significant in-
crease in blood urea and serum creati-

“nine but returned nearly to normal lev-

els after withdrawal. These results were
confirmed by the histopathological find-
ings of the kidney which showed kid-
ney “lesions in the form of inflammatory
cellular infiltration mainly lymphocytes

in 10%, hyperlobulation, hypercellularity

in 35%, and cloudy swelling 'in 20% of
the specimens (improved after withdrawal
of kolla inhalation). These results are con-
sistent with Goldfrank et al. (2002) who
reported that chronic toluene abuse
might result in damage to the kidney;
glomerulonephrities, that is because of
damage to ' glomerular capillary base-
ment membranes which then become an-
tigenic giving rise to antibodies with dep-
osition, or in situ formation of immune
complexes initiating glomerulonephri-
ties.

Also these results are in agreement with
Crowe et al. (2000) who said that renal
toxicity due to toluene abuse is generally
one of two types: glomerulonephrities or
distal renal tubular acidosis. The mecha-
nism of distal renal tubular acidosis is due
to permeability changes in the nephron-al-
lowing backwards leakage of secreted
acid, so chronic acid retention causes titra-
tion of alkaline bone salts leading to cal-
cilum mobilization, hypercalciuria and
hence urinary calculi.

Mansonra J. Forensic Med, Clin. Toxicol.
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But these results are against Raymond
et al. (1994) who did not find any renal
dysfunction related to chronic toluene ex-
posure at the level of 50 ppm, and against
Mizutani et al. (1989) who found that no
histopathological changes inthe kidneys
of toluene snifters.

In the present study, the kidney chang-
es of kolla group are reversible, these are
i accordance with Haddad et al. (1998)
who found that toluene cause reversible
renal tubular acidosis and glomeruloneph-
rities. But in difference with Marjot and

- Mcleod (1989) who reported that chronic

toluene abuse might result in permanent
damage to the kidney.

SGPT and SGOT of kolla group were
significantly increased in comparison with
the control group but returned nearly to
normal levels after withdrawal, these re-
sults were confirmed by the histopatho-
logical findings of the liver which showed
liver lesions (inflammatory cellular infil-
tration mainly lymphocytes in 20% and
cloudy swelling in 15% (improved after
withdrawal of kolla inhalation).

These results of kolla group are in con-
sistence with Kathleen et al. (1998) who re-
ported that toluene raised the activities of
SGOT, SGPT which indicate liver paren-

chymal injury.
The liver changes of kolla group are re-
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versible, these are in agreement with -

Goldfrank et al. (2002) who said that liver
injury of toluene expostire, manifested as
"amino-transferase elevation is usually re-
versible, except in massive overexposures.

But in difference with-Marjot and Mcleod -
(1989) who repotted that.chronic toluene -

~ abuse might result in permanent.darmnage
to the liver. : :

The appearance of abscess swellings in

kolla group (which subsided after with-
drawal of kolla inhalation) may be due to
microbial infection of the injuries resulted
from hurting themselves or due to skin
contact as said by Ahaghotu et al.( 2005)
who found that skin contact with toluene
associated - with -granulocyte infiltration,

swelling of the epidermis, and extensive.

disruption.

' There were hair fall in kolla group that
is in accordance with Ahaghotu et al.

(2005) who found that toluene may cause -

* damage of stratum corneum.

In acetone group (workers in furniture
varnishes), as regard the history, the per-
sons had drowsiness on exposure that

is.in accordance with Philip (1998). Also,

fhey had anxiety that is in consistence
with Baker and Fine (1986) who said that
long-term daily exposure to acetone was
accompanied with neuropsychiatric dis-
orders in the form of mood chariges
such as irritability, depression, and
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short memory deficit. -

Acetone group revealed no significant
differences in blood urea and serum crea-
tinine in comparison with control group.
Literatures . c__o_ncerned these -matters are
rare, - '

SGPT and SGOT of acetone group were
increased but in comparison with the con-
trol - group, there was insignificant. in-
crease. Armutcu et al. (2005) found that
acetone is moderately toxic to the liver,
the mechanism of which is related to de-
crease of cellular detoxification capacity or
increase of generation of reactive interme- -
diates. These results .also are in consis-
tence with Morgott (1993) who found that
hepatotoxicity was induced by acetone.

Studying benzene group (workers in
gasoline stations), as regard the history,
the persons had chronic cough which is in
consistence with Harbison (1998) who
found that cough, respiratory irritation
and bronchitis occurred with benzene. .

Regarding benzene group in compari-
son with the control group, there were no -
significant differences in blood urea and*
serum creatining, these results are against
Churchill et al. (1983) who summarized
cases exposed to gasoline suffering from
glomerulonephritis, he explained that the
mechanism of this renal disorder may be
related to a solvent-induced disruption of
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the structural and functional integrity of
the limited membranes of the kidney

SGPT and -SGOT of benzene group
were increased but with no significant dif-

ference in comparison with the control
group. Michailova et al. (1998) found that
the liver function in workers in the petro-
leum industry showed 'increase because
benzene is ‘hepatotoxic (this occurs. via
phase I activation to a reactive intermedi-

ate).

As regard toluene group (kolla addicts -

for 6-12 years), as regard the physical
characters, the ‘persons‘ had ' slurred

speech, lack of attention, talkativeness,"

and euphoria that are in agreement with
Uzun and Kendirli (2005) who reported
that chronic toluene exposure associated
with “deterioration of cognitive function,
orientation, attention, learning, calculation
and mermory function. :

Gummin and Hryhorozuk (2002) ‘re-
ported that chronic occupational exposure
or toluene abuse for five years or more
may lead to chronic neurobehavioral syn-
drome (painter's syndrome) which in-
cludes ataxia, spasticity, dysarthria, and
dementia. B a

Kolla group in comparison with the
control group revealed significant increase

in blood urea and serum creatinine that

Marisoura J. Forensic Med. Clin. Toxicol.

are iin accordance with Goldfrank et al.
(2002). o :

Also these results are in agreement with
Crowe et al.' (2000) who reported that the
nephrotoxicity was caused by toluene, and
various renal lesions had been associated
with ‘its ‘abuse. But these results were in
contrast with the results of Stengel et al.
(1998) who did not find any renal dysfunc-
tion related to chronic toluene exposure at
level of 50 ppm., =+ SRS

‘There  “were significant increase  in
SGPT and SGOT of toluene :‘group in

comparison - with - ‘the ~control - group

which “are in consistence with - Gold-
frank et al. (2002 ) who told that toluene
raised the activities of SGOT and SGPT
which indicate liver parenchymal inju-:
ry. In contrast, these results are in differ-
ence with Seiji et al. (1987) who suggested
that exposure to low dose toluene (30
ppm) showed no abnormalities in liver.
function tests. SR :

Finally, from this study we conclude
the dangerous effects of these substances
especially due to their wide spread: in per-
sons who directly exposed to these sub-
stances at work chronically, and also in
persons who are addicted to these sub-
stances. S0, in persons exposed to these
substances, it is recommended to increase
the attention about the dangerous effects
of these substances on brain, kidney and
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liver and explain the precautions which
must be done during the exposure to
these substances. Trials must be done to
rdecrease the addictive spread of these

substances. Periodic investigations of the’

kidney and liver functions should be
done to workeifs:who deal with toluene,
acetone and benzene. Also persons who
. deal with benzene or toluene must do

periodic imaging of the brain to detect .

29

early any pathological changes.
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Table (1): Comparlsun of blood urea, sernm creatmme, SGPT and SGOT
T concentrations of control gloup of rats versus tested groups of study
(before w:thdrawal) N
Variables Groups M SD t P
I 20.84 6.14 0.28 0.78
Blood urea | 20,16 226 - 075 0,46
(mng %) oI - 3031 4.6 3.55 0.002*
' v 21.63 5.01
Serum [ 0.83 0.31 0.2 0.84
creatinine I 0.78 0.23 0.26 0.79
(mg %) il - 092 0.28 1042 0.003*
_ 1\ 0.8 0.15
. Bt A 4.19 0.0009*
SGPT 1t 30’” lo’ I8 5.50 0.00005*
(. v 22.88 511 344 0.04%
| 59.46 17.05 5.92 0.00003*
SGOT I 37.15° 17.65 2.36 0.03*%
(1) | 30.8 9.86 2.18 0.05%
I\ 21 60 6.04

M= Mean; SD= Standard Deviation; P < 0 05 is significant; P > 0.05 is non significant
I: Acetone group; 11: Benzene group; I11: Kolla group; 1V: Control group.
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Table. (2): Comparison ‘of blood urea, serum creatinine, SGPT and SGOT
concentrations of tested groups of rats versus withdrawal groups. :

Variables ' C o Groups T - P

L . Lversus  Tw . _ 0.42 L 0,68 .
Blood urea (mg %) | = Ilversus [lw 0 0.08 ' 0.94
A e " Uhversys CHEw 3.6l 5 0.03*

Serum creatinine ~versus - [w: o033 . 077
% Alversus  Hw 075 0.47

(mg %) Ml versus 1w 2.42 0.002*

Iversus Iw 2.70 0.0305*

sgg)'r It versus 11w 3.07 0.008*

Il versus 1w 2.5 0.049*

[versus |w 4.35 0.007*

S(%(J))T o llversus ITw 3.85 _ - 0.04*

' Il'versus” HIw 33 0.02*

M= Mean; SD= Standard Dev'iation; P <0.05 ié signiﬂcdnt; P> 0.05 is non significant
I: Acetone group; 11: Benzene group; 111 Kolia group; 1V: Control group.

Table (3): Comparison of blood urea, serum ereatinine, SGPT and SGOT
concentrations of control human group versus other study groups.

Variables Groups M SD t P
1 36.24 6.58 0.07 0.94
Blood urea II 34.02 7.64 : 0.51 0.62
(mg %) il - 4576 11.31 2.12 0.04*
- v 36.58 9.57
S 1 0.86 0.22 0.06 0.95
el i 0.88 0.25 0.16 0.88
(mg %) mn 1.96 0.32 0.74 0.02*
s I\ 0.83 0.40
' I 39.45 18.42 1.84 0.095
SGPT 1 32.90 19.66 1.04 0.32
(1U) 1] 42.80 15.06 2.55 0.03*
v 23.33 11.06
I - 30.03 : 14.06 0.19 0.86
SGOT il c- 2975 . 7.53 0.17 0.87
£10)} It 39.62 : 7.51 2.18 0.03*
v 29.04 7.24

M= Mean; SD= Standard Deviaticn; P <0.05 is significant; P > 0.05 is non significant
I: Acetone group; II: Benzene group; [II: Kolla group;
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ig. (1) : Showing lesion in a limb of a rat caused by anxiety of animals that lead to hurting
themselves.

Fig. (2): Showing swelling in a-neck of arat of the kolla group.

Mansoura J. Forensic Med. Clin. Toxicol, \ Vol. XVI, Na. 2, July 2008
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Fig. 4): A photomicrograph of the control group showing normal brain. (H&E x 200)

Mansoura J. Forensic Med. Clin. Toxicol. 2 Vol. XVI, No.2, July 2008
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Fig. (6): A -photomi‘crqgraph'of the brain showing necrosis in acetone group. (H & E x 200)
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Fig.(7): A photomicrograph of the brain showing hemorrhage in benzene group. (H&E x 200)

Fig. (8): A photomicrograph of the brain showing cellular atypia in benzene group.
(H & E x 200)

Mansoura J. Forensic Med. Clin. Toxicol. ' Vol. XVI, No.2, July 2008
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Fig. (10): A photomicrograph of the control group showing normal kidney. (H & E x 200)

Mansoura |. Forensic Med. Clin. Toxicol. Vol. XVI, No.2, July 2008
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Fig. (11): A photomicrograph of the kidney showing inflammatory cellular infiltration and
' cloudy swelling in acetone group. (H & E x 200)

Fi-gE(HTZ)':‘ A photomicrograph of the kidney showing inflammatory cellular infiltration in ben-
zene group. (H & E x 200)

‘Mansoura J. Forensic Med. Clin. Toxicol. Vol. XVI, No.2, ]t;fy- 2008
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Fig. (13): A photomicrograph of the kidney showing hypercellularity in benzene
group. (H & E x 200)

Fig. (14): A photomicrograph of the kidney showing hyperlobulation of the glomeruli and
cloudy swelling in kolla group. (H & E x 200)

- Mansoura J. Forensic Med. Clin. Toxicol. Vol. XViI, No.2, July 2008
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Fig. (16): A photomicrograph of the liver showing fatty change and inflammatory cellular infil-
tration in benzene group. (H & Ex 200) *-/ -
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Fig. (17): A photomicrograph of the liver showing inflammatory cellular infiltration in kolla
group. (H & E x 200)

Fig. (18): A photomicrograph of the swelling showing central necrosis surrounded by inflam-
matory cellular infiltration in kolla zroun. (H & E x 200)

Mansoura J. Forensic Med. Clin. Toxicol. Vol. XVI, No.2, July 2008
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