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= . this experimental we study the toxic effect, twenty hundred and foure
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female divided into three groups as following: 1% groups administrated
orally with distal water and olive oil as control group, 2" group orally
administration with (0.2 ml/kg B.W.) of toluene for one month from LD50,
3" group administrated (0.22ml /kg B.W.) with toluene orally from LD50
for two month, we collected blood sample directly from heart at 0, 30 and
60 days of experimental for measurement Glutathione (GSH) and
Peroxynitrite radical concentration related to toluene toxicity on
reproductive organ. The results indicated toxic effects of toluene in
reproductive organ sections show sever pathological lesion and decrease in
GSH and Peroxynitrite.

@ @ This work is licensed under a Creative Commons Attribution Non-Commercial 4.0
International License.
BY ND

1. INTRODUCTION

Toluene enhances the formation of reactive oxygen species (ROS). These occur in the cell when the synthesis
of oxidants is just out of balance. The increase of oxidative free radicals that results might cause directly
damage proteins, DNA, and lipids resulting in cellular malfunction and obstructing the body's natural
defensive systems against These compounds have been suggested as a probable mode of action for a variety
of dangerous substances due to a variety of processes [13]. Glutathione peroxidase (GPx) is a natural
antioxidant enzyme present in a variety of cell, tissues having peroxidase activity that play a biological role
in protecting cells from oxidative damage [10] DNA, proteins, and membrane lipids can all be damaged by
these reactive species. Both in vivo and in vitro, it significantly enhances oxidative stress measures. It reduces
the activity of antioxidant enzymes by a large amount [3].

2. Materials and methods

2.1 Experimental animals

One hundred and twenty female albino mice (Musmusculus), (35 to 40 g.) They were 4 to 6 months old and
were taken from an animal shelter. Animals were kept in plastic cages in a temperature controlled
environment (22—-25°C). The experiment for this study was carried out in the animal house of the Pathology
Department at Baghdad University's College of Veterinary Medicine. with regulated lighting utilizing an
automated electrical timer that provides twelve hours of daily illumination (7 .00 Am to 19. 00 Pm) a twelve-
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hour day cycle, and a twelve-hour night cycle Mice were given standard mice food (pellet diet) and distal
water for two weeks to allow for adaptation.

3 - Experimental study for determination half lethal dose (LD50):

1- half lethal dose (LD50):

(114) female mice for determination the (LD50) and divided into:

A — Probit study:

(18) male and female mice were used for determination the ranges of the lethal dose of Toluene (16)
administration with (2) control, this methods was repeated daily for seven days by dividing into two group
contain (2) mice

B — Probit study: (6) (11)

Determination of serum Glutathione (GSH) concentration (um/T)
()

Determination of serum peroxynitrate radical concentration (m/ 1)
(21) .

Histopathological studies (14).

2.2 Statistical analysis
The SSP program was used to do the statistical analysis.

3. Results

Table (1): The effects of toluene administration on oxidative enzyme glutathione (GSH) of female albino
mice after 30, 60 days of administration

Groups Zero day 30 days 60 days

Control 6.5+ 0.3742 6.4+ 0.28%2 6.45+ 0.33%2
Gl 6.3+ 0.272 4.4+ 0250 20+ 0.1
G2 6.36 + 0.17@ 3.2+ 055 1.3+ 0.4°

Values are expressed as mean + S. E, n = 10, different small letters denoted that significant differences
between treatment (administration), capital different letters denoted that significant differences between
periods.

Table (1) at days (30) there is significant decrease (p < 0,05) in serum concentration of glutathione
concentration mostly at G2 of administration comparing with G1 administration and control respectively (3.2
+ 0.5, 4.4 + 0.2 and 6.4 £ 0.28), while at days (60) showed significant decrease (p < 0,05) mostly at G2
administration compared with G1 dose administration and control respectively (1.3 + 0.4), (2.0 £ 0.1), (6.45+
0.33)
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Table (2): The effects of toluene administration on antioxidant enzyme glutathione peroxidation
(peroxynitrate radical concentration) of female albino mice after 30. 60 days of administration

Groups Zero 30 days 60 days
Control 6.8 + 0.14"° 6.73 = 0.16% 6.75+ 0.18"
G1 6.4 £ 0.24" 5.4+ 0.6Bb 4.9 +0.55°
G2 6.46 + 0.20" 45+0.3% 3.96 0.4B°

Values are expressed as mean £ S. E, n = 10, different small letters denoted that significant differences
between treatment (administration), capital different letters denoted that significant differences between
periods

Table (2) at days (30) showed there is no significant decrease (p < 0,05) in serum concentration of
peroxynitrite radical concentration mostly at G2 of administration comparing with G1 administration and
control respectively (1.13 £ 0.022), (1.36 £ 0.025), (1.70 £ 0.034), while at days (60) showed significant
decrease (p < 0,05) mostly at G2 administration compared with G 1 dose administration and control
respectively (1.02 £ 0.024), (1.29 £0.027), (1.69 + 0.02)

3.1 Toluene's effects on mouse ovaries and uterine tissue

. 4 . ~ ‘

9 - 9 : - l . 4 E \ -

Figure (1): ovaries of mice 30 days after toluene (G1) administration: A - medulla with no hemosiderin
pigment, B - necrotic region, C - macrophages engulfing hemosiderin (H &E stain 40 X)
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Figure 2: Mice ovary after 60 days of toluene treatment (G1): A — fibrin exudate, B — macrophage invasion
of tissue (H &E stain40 X)

Figure 3: The uterus of mice after 30 days of toluene injection (G2): a- vacuolation and necrosis in various
locations, b- sloughing of endothelial cells (H &E stain40 X)
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Figure 4: The uterus of mice after 60 days of toluene administration (G3): A - endothelial cell hyperplasia,
B - endometrial vacuolation and hemorrhagic, C - fibrinous infiltration with mononuclear cells (H &E

4, Discussion

Determination of LD50

Acute toxicity:
1 — Pilot study

stain40 X)

The range of LD50 were mainly (0.1 ml/kg to 0.32 ml/kg B.W.) which cause the death of foure animals
from eight animals

2 - Probit method:

The mortality percent and conversion to prob. No. according to acute toxic effects of toluene in G1 .

G3, G4,G5,G6,G6,G7,G8,G9, G10, G11, G12 are listed in table :

Group | Dose Log| N| LIV | DEAD | DEAD | CORRECTED | PROBIT
dose E % UNIT
Gl 0.1 -11 8 8 0 0 3 3.12
G2| 014 -0.853| 8 7 1 13 13 3.88
G3| 0.16 -0.795 | 8 6 2 25 25 4.35
G4 | 0.18 -0.744 | 8 6 2 25 25 4.35
G5 0.2 -0.698 | 8 4 4 50 50 5.00
G6| 0.22 -0.657 | 8 4 4 50 50 5.00
G7| 024 -0.619 | 8 3 5 63 63 5.34
G8| 0.26 -0.585 | 8 3 5 63 63 5.34
G9| 0.28 -0.552 | 8 2 6 75 75 5.68
G10| 0.30 -0.522 | 8 1 7 87 87 6.18
Gl1| 0.32 -0.494 | 8 0 8 100 98 6.89
G12 | Contr 8 8
ol

G2,
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y = 5.041x + 8.2383
R? = 0.9533
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5=0.8519x +11.289

X=15-8.2383/0.8519

X=-0.64239

Antilog =0.526 (LDso)

Corrected formula * :

For the 0% dead : 100 (0.25/n) =100 (0.25/8)=3,

For the 100 % dead : 100 ( n-0.25) =100 (8-0.25) /8 =97,
N is the number of animals in the group

It was modified rations perdition 0 and 100 % as deemed percentage 0 % after adjustment of 3 % while
consider the percentage of perdition 100 % adjusted ratio 97 % to the need for amendment of the ratios of 0
% and 100 % when using away link to estimate the value of catalytic dose lethal and that the lack of units
probability landscaps to 0 or 100 % according to equation (4) LD50 was measured after we used pilot
logarithm of dose was used against probit response from which LD50 was determined by vertical cross link
from 5 probit response to the log no. dose (figure 2). LD50 was calculated as antilog no. depend on [19]
According to toxicity rate Toluene's LD50 was to be given to mice by orally administrated via insulin needle
Since the LD50 was classified as a toxicity rat. (0,2 —0.22 ml / kg. b. w.) in mice and consider as highly toxic
compound.

4.1 Effects of toluene on antioxidant status (GSH and peroxynitrite radical concentration)

The result indicated significant decrease (p < 0.05) in glutathione and in peroxynitrite radical concentration
that indicated it is antioxidant effects, one of the important mechanisms of toxicity of the toluene is oxidative
stress. Toluen-e promote the formation of reactive oxygen species (ROS), which are the primary cause of
cellular damage and/or interfere with the body's natural defensive systems against toxic substances through a
variety of processes, especially in the liver and brain [3]. Antioxidants are anti-oxidant compounds, and the
relative relevance of these substrates varies depending on the kind, location, and target of (ROS)-induced
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damage [7] revealed that injecting toluene into the brain and liver induced a considerable increase in the rate
of ROS formation and a decrease in glutathione (GSH) levels. and these agreed with these results GSH is an
antioxidant that participates in the catalytic cycles of various antioxidant enzymes, including GSH-Px and
GSH reductase The inability of the main antioxidant system to combat free radicals was demonstrated by the
decrease in GSH [1]. The lower GSH content showed an increase in the production of reactive oxygen species
(ROS), which induce lipid peroxidation in the lungs. [16], The current study showed reduction in GSH level.
The present study are in agreement with [20] that indicated reduction in the serum glutathione and these
Antioxidant defense mechanisms may be to blame for the reduction. while are in disagreement with [1] who
reported in albino rats increased in GSH due to The oxidant—antioxidant equilibrium was reached once the
lipid peroxidation products were depleted as well as those that have been produced as a result of ongoing
oxidative stress. Toluene induces a considerable drop in the activity of antioxidant enzymes both in vivo and
in vitro, as well as an increase in oxidative stress indices [10] examined the toxic effects of chronic toluene
inhalation in high concentration (3000 ppm, 8 hours a day, 6 days a week for 16 weeks on the sciatic nerves
of rats and found that toluene decreased the antioxidant enzyme activities ( GSH-Px) levels, According to a
research conducted by [9] were Thinner in high dosage toluene increased GSH-Px activity in erythrocytes,
according to researchers.

It was reported that erythrocytes GSH-Px levels were fairly low. The current study was not are in agreement
with [19] reported that increase of serum GSH and lipid peroxidation ( GSH — PX) and explain of that is
possible due GSH-Px activity as antioxidant enzyme to minimized the toxic effects of long term exposure to
toluene increase in GSH as result of it is antioxidant enzyme against ROS generation by toluene under long
term exposure to the thinner ( Toluene are the most components, 63 %) and increase in lipid peroxidation
happens when polyunsaturated fatty acids react with reactive free radicals. radicals to decrease in damage to
biological membranes of cells. The present study also are in agreement with evidence was supported the idea
of [15]. The cytochrome P450 serious enzyme is engaged in the oxidation of a wide range of chemicals and
uses molecular oxygen in its catabolism of toluene [7]. can contribution to enhancement of (ROS) formation
and these trigger depletion in the GSH — PX as the defect mechanism against [13] indicated in studies in mice
exposure to toluene decrease in serum GSH-Px. As a result, this enzyme shields the body against the
extremely reactive hydroxyl radical (OH), which is produced by H202 [17]. As a result, the reduction in
GSH-Px activity in the lungs enhanced the toxicity of free radicals produced by toluene effects.

5. Conclusion
Toxic Effects on the Genital System of Female Mice exposed to toluene caused oxidative damage. Despite
the fact that increases in oxidative damage corresponded to changes in oxidative stress.
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