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| ABSTRACT |

This study was conducted to determine the effect of ozone therapy in management of toxoplasmosis.
Thirty volunteer non pregnant patients were participated in this study, their age ranged from 20-35 yrs and
were diagnosed as having toxoplasmosis. Patients were assigned into two groups (15 patients each). Group
(A) study group received ozone treatment through rectal insufflation with volume ranged from 250-300 ml of
medical ozone gas and in a concentration of 20-40 pg/ml (six sessions per week) for 3 weeks. Group (B)
control group received treatment in the form of Spiramycin 3 MIU tablets twice per day for 3 weeks.
Evaluation of all patients in both groups was done through measuring immunoglobulin M (IgM) through
blood sample from the patients before and after the end of the treatment. The results of the present study
showed a statistically highly significant (P< 0.001) decrease in IgM in the study group (A) while in control
group (B) there was a significant (P<0.05) decrease in IgM. Comparing between both groups (A&B) before
treatment there was non significant difference while after treatment there was a statistically highly
significant decrease in IgM in the study group (A) compared to control group (B). Accordingly, it can be
concluded that ozone is an effective physical therapy modality in management of toxoplasmosis.
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| INTRODUCTION | used as a follow up for the efficacy of

treatment?®,

oxoplasmosis is an infection caused

by a single-celled parasite called

toxoplasma gondii. Pregnant women

and those with compromised
immune systems should be cautions about
being exposed because a toxoplama infection
can cause serious problems™.

Toxoplamosis is acquired through
accidental ingestion of contaminated cat feces,
ingestion of raw or partly cooked meat,
drinking water contaminated with toxoplasma,
or by receiving an infected organ transplant or
blood transfusion®.

Following toxoplasma infection IgM
antibodies appear as a 1% line of defense
within a week, and usually last for a few
months, its presence denotes an acute infection
and decrease of its titer caused by treatment is

Ozone is an energized form of oxygen
with extra electrons. It has a bactericidal,
virucidal, antifungal and antiprotozoan
therapeutic agent’.

Ozone produces its therapeutic effects
through decrease allergic reactions and
inactivation of viruses, bacteria, yeast, fungus
and protozoa through disruption of the
integrity of the bacterial cell envelope through
oxidation of the phospholipids and
lipoproteins in fungi. Ozone, inhibits cell
growth at certain stages. With viruses, ozone
damages the viral capsid and disrupts the
reproductive cycle by disrupting the virus-to-
cell contacts with peroxidation®.

Ozone therapy for toxoplasmosis
disrupts the integrity of the toxoplasma cell
envelope  through  oxidation of the
phospholipids and lipoproteins. The resultant
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drop of IgM titer is an indirect effect as
diminution of the immune response is due to
cure of the disease and destruction of the
parasite’.

Ozone does not have any adverse effects
at therapeutic doses, and microbes do not
develop resistance to ozone. This made it
possible to use ozone in the treatment of
various gynaecological diseases®.

The purpose of the present study is to
determine the effect of ozone therapy in
management of toxoplasmosis.

SUBJECTS, MATERIAL AND
METHODS

Subjects

Thirty volunteer patients complaining
from previous recurrent abortion (i.e. at least
3successvie abortions) due to toxoplasmosis,
were participated in this study. They were
recruited from the outpatient clinic of the
Obstetrics and Gynaecologic Department of
Kasr EI-Aini University Hospital. Their age

ranged from 20-35 years old. Patients were
classified into two groups (study and control)
equal in number. Patients who have any other
causes of abortion as congenital anomalies,
incompetent cervix, malnutrition, heart and
chest diseased were excluded from this study.
Informed consent form had been signed
from each patient before starting the study
indicating her voluntary participation in this
study.
1- Group (A) study group: Composed of 15
patients. They received ozone therapy with
volume ranged from 250- 300 ml of ozone gas
in a concentration of 20-40 pg/ml injected
through a rectal catheter six sessions per week
for 3 weeks.
2- Group (B) control group: Composed of 15
patients. They received medical treatment only
in the form of (spiramycin) 3 MIU tablets
twice daily for 3 weeks.
Summary of patient's physical characteristics
is shown in table (1).

Table (1): Statistical summary of the physical characteristics of all patients for both study and control

groups (A and B).

Variables Group Mean SD P-value Sig
A B 28 T Lo | ws
R .
oy [ im0 [ 12 | o | w
o ko) | S L

The results showed that there was non-
significant difference between study and
control groups.

Instrumentations

1- Ozone generator: The Ozone LAB™ OL
80 desktop line (45° panel series) of ozone
generator was used to deliver ozone gas,

which was used in the treatment of all
patients in group (A).

2- Doppler Ultrasound Machine: Sony, Au
530. ESAOTE EIOMECIA Geno. It was
done for exclusion of any congenital and
other uterine anomalies that may cause
recurrent abortion in both groups (A and B)
before treatment.
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3- Catheter: Disposable Nyleton's catheter
gage 16 was introduced into the patient's
rectum through her anus for administration
of ozone therapy for all patients in group
(A).

4- Ky gel: Was used to lubricate the catheter.

5- Syringes

- 50 ml disposable syringes was used to
collect the ozone dose from the generator
and introduced it into the catheter.

- 5 ml disposable syringes was used to
collect blood samples before and after
treatment in both groups (A and B) for
measuring IgM.

6- Clamp: To close the catheter before
changing the syringe

7- Weight height scale: Was used to measure
weight and height for each patient to
calculate the BMI for each patient in both
groups (A and B) before starting the study.

Proceedures

A) Evaluative procedures

1- Personal data: Data and information of
each participant in this study were recorded
in a recording sheet.

2- History taking: A detailed medical,
obstetrical as well as gynaecological
history were taken from each participant.

B) Measurement procedures

1- Ultrasonograpic examination: Full
transvaginal ultrasonographic assessment
of each patient in both groups (A and B) to
detect anomalies such as bicornoate uterus,
hypoplasia, endometriosis and incompetent
cervix.

2- Blood samples: Two blood samples were
taken from each patient in both groups
(A&B) before starting the treatment and
after 3 weeks of treatment to determine
IgM (indication of recent infection) as
normal reference is from (0-0.5) according
to ELISA Kits.
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C) Treatment Procedures
Group (A): Study group

Each patient was informed about the
benefits and mechanism of ozone in the
treatment of toxoplasmosis to gain her
confidence and co-operation. Each patient was
advised to evacuate her bladder and rectum
before starting each ozone therapy session to
be relaxed all through the time of treatment.
Ozone was given by rectal insufflation 250-
300 ml in a concentration of 20-40 pg/ml
injected through a rectal catheter while the
patient was in side lying position (six sessions
per week) for 3 weeks and the duration of each
treatment session was about 30 minutes. Anus
was cleaned with an enema. Three disposable
syringes of 50 ml were filled with ozone from
the generator (total ozone of 150 ml) with the
appropriate concentration which was used to
deliver the ozone into the rectum via the
catheter in the first session then the dose and
concentration of ozone were increased
gradually in the subsequent sessions to reach
the maximum range (ozone dose of 300 ml and
concentration of 40 pg/ml by using 6
disposable syringes.
Group (B): Control group

Each patient in this group received
medical treatment only in the form of
spiramycin 3MIU tablets twice daily for 3
weeks.

Statistical Analysis

Descriptive statistics was used for the
collected data, to calculate the mean and
standard deviation. Inferential statistical
analysis was used in the form of independent t-
test for comparing between before and after
the end of the treatment. Also between both
groups (A and B) after the end of the study.
The level of significance of 0.05 was used
throughout all the statistical tests within this
study, P-value < 0.05 indicate a significant
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result, P-value < 0.005 indicate a highly
significant result, the smaller the P-value
obtained, the more significant was the results®.

\ RESULTS \

As shown in table (2) and figure (1), the
mean values of IgM Dbefore starting the
treatment was (58.01 +20.44) for the study
group (A), and after the end of three weeks of
ozone treatment, it was (3.20 +0.98) with a

percentage of change of 92%. These changes
were found to be highly significantly
decreased (P< 0.001).

Before starting the treatment, all cases in
study group (A) had infected by toxoplasmosis
as revealed by the values of IgM (above 0.5
ug/ml), while after 3 weeks of ozone treatment
10 cases (75%) improved and only 5 cases
(25%) were still not improved.

Table (2): Mean values of IgM before and after the end of treatment for both groups (A and B).

IgM (ug/ml) study group IgM (ug/ml) control group
Before treatment After treatment Before treatment After treatment
Mean 58.01 3.20 56.75 32.43
SD +20.44 +0.98 +19.55 +15.06
Percentage of changes 92% 44%
Level of significance P <0.001 P <0.05
O Before treatment
W After treatment
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Fig. (1): The mean values of IgM (ug/ml) before and after the end of treatment for both groups (A and B).

As shown in table (2) and figure (1), the
mean values of IgM before starting the
treatment was (56.75 £19.55) for control group
(B)and after the end of 3 weeks of spiramycin
treatment was (32.43 £15.06) with percentage
of changes of 44%. These changes were found
to be statistically significantly decreased (P<
0.05).

Before starting the treatment, all cases in
the control group (B) have infected by
toxoplasmosis as revealed by the values of
IgM (above 0.5), while after 3 weeks of
spiramycin treatment, 5 cases (25%) improved
while 10 cases didn't improved. (75%).

Table (3): Mean values of IgM after the end of treatment between both groups (A and B).

IgM (ug/ ml) after the end of treatment

Study group (A) Control group (B)

Mean 3.20 32.43
SD +0.98 +15.06
Mean differences 29.23

Level of significance P <0.002 HS
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As shown in table (3) and figure (2), the
mean values of IgM after the end of ozone
treatment was (3.20 +0.98) for study group
(A), while it was (32.43 £15.06) for control
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group (B) with a mean difference of 29.23
ug/ml. These changes were found to be highly
statistically significant decrease (P< 0.002) in
study group (A) than in control group (B).

40

30
20
10

Mean value of
IgM (pg/ml)

Study group

Control group

Fig. (2): Mean values of IgM (ug/ml)after the end of treatment between both groups (A and B).

| DISCUSSION |

Toxoplasmosis is a widely distributed
illness, caused by toxoplasma gondii, an
intracellular parasite’.

Ozone have been successfully used in
inflammatory diseases of female genital tract,
also destruction of intracellular micro
organism such as plasmodium®. Such evidence
makes ozone a promising solution that was not
investigated before by other studies in the
treatment of recurrent abortion  cases
especially those caused by an intracellular
parasite as toxoplasma.

This study, was conducted to determine
the effect of ozone in management of
toxoplasmaosis in cases with recurrent abortion.
The results of the present study revealed a
highly significant decrease in the mean values
of immunoglobulin (IgM) after the end of
treatment sessions by ozone therapy via rectal
insufflation (6 sessions per weeks for 3 weeks)
in study group, (A) in comparison to control
group (B).

The results of the present study was in
agreement with that of Viebahn, (2001)*2, who

found that ozone therapy was effective in case
of plasmodium —infected red blood cells. The
active mechanism involved by ozone can be
explained via the reaction of ozone with the
unsaturated fatty acids of the erythrocyte
membrance and a consequent penetration of
hydroxyhydroperoxides, into cells. A direct
reaction of short chain peroxides with the
parasites®. Second reaction path takes place via
the glutathione system which act as an
effective antioxidant system to reduce the
peroxides formed from ozone and is itself
converted into an  oxidized  form.
Consequently, the parasites involved are
subjected to an increased oxidative stress, and
their reproductive cycle disrupted.

In addition to this, an ozone induced
increase in 2,3- DPG counteracts the influence
of the plasmodia on the erythrocytes
metabolism?.

Velasques et al. (2001)™ reported that
ozone therapy is able to cause destruction of
potentially viable fertilized helminth eggs, and
concluded that ozone therapy is highly reactive
to the chemical compounds found in external
and internal layers of fertile helminth eggs.
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Also the results of the present study were
supported by that of D'mello, (2001)° who
concluded that ozone therapy has a good
curative effect on infection caused by bacteria,
Chlamydia, urea plasma, viruses and
toxoplamosis. Also, it was concluded that
ozone therapy stimulates production of
immunoglobulin in the blood (1gG, IgA, IgM),
increase resistance of micro-organism to
microbes, improves the rheological properties
and oxygen transportation mechanism of the
blood and also destroys all contacts of the
virus with the cells.

Guennadi, (2001)° investigated the effect
of ozone, on the concentration of serum
immunoglobulins (IgA, 1gM, 19G), and the
level of circulating immune complexes found
that, ozone therapy had a favorable effects on
the immunity of patients by inducing a
decrease in the circulating immune complexes
in patients with threatened abortion, and
stimulate the hormogenic function of
fetoplacental complex. Ozone produced a
positive effect on the lipid peroxidation
processes and the antioxidative defence
system. Also, it was concluded that ozone
therapy produced not only direct positive
effect on the clinical aspects of threatened
abortion, prolongation of pregnancy to the
physiological terms of delivery, also it
decreases the risk of gestational complications
as repeated threatened abortion and late
gestosis.

So, from results of this study , it could be
concluded that ozone is a very effective
physical therapy modality in treating cases
suffers from toxoplasmosis.
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