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ABSTRACT

Toxoplasma gondii is a blood parasite of felids with a wide range of intermediate hosts including
humans. The present study was carried out to evaluate the efficacy of acute toxoplasmosis on liver,
kidney functions and fertility hormones of infected rats, also the effect of Lincocin and green tea oil
and their combination on improving the side effects of acute infection. A total number of 40
pathogen and Toxoplasma-free Sprague-Dawley rats were divided into four groups as follows:
Group (1) non infected non treated; Group (2) infected non treated, Group (3) infected and treated
with Lincocin; Group (4) and infected and treated Lincocin and the addition of green tea. The
recorded data revealed a significant elevation in levels of ALT, AST, T. Bilirubin, urea and
creatinine and a significant decrease of the levels of albumin, progesterone, and testosterone in
infected non- treated rats when compared with those of the non- infected group, while cortisol level
was not affected. It could be concluded that T. gondii could affect liver and kidney functions and
adversely affect major reproductive hormones. Therefore, it is recommended for the In Vitro
Fertilization (IVF) and fertility centers to investigate T. gondii infection in the serum of infertile
men as a routine test and treat the positive cases. Treatments with Lincocin plus green tea could be
the drug of choice to avoid side effects of acute toxoplasmosis.
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1. INTRODUCTION
Toxoplasma gondii is an obligate animals worldwide (Dubey, 2007). Nowadays
intracellular opportunistic coccidium parasite T. gondii found to be worldwide in
of felids with an unusually wide range of distribution, where nearly one-third of
intermediate hosts. T. gondii infections are humanity has been exposed to this parasite
widely prevalent in human beings and (Tenter et al., 2000).
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The parasite is an  obligate
intracellular, the definitive hosts only are
domestic and wild cats; in which the sexual
phase of the life cycle occurs in the intestinal
epithelium ended by the shedding of
unsporulated oocysts in feces and the
sporulation occurs outside the host. In the
intermediate hosts which are either animals or
man a transient acute phase caused by
tachyzoites followed by the chronic phase
which is characterized by formation of
dormant tissue cysts contain bradyzoites.
Humans become infected post-natally by
ingesting tissue cysts from undercooked meat,
consuming food or drink contaminated with
oocysts or by accidentally ingesting oocysts
from the environment. Because of its broad
host range, its high infection rates and its
benign co-existence with the host, T. gondii is
regarded as one of the most successful
parasites on earth.

Toxoplasma gondii is a global Parasite
with no known geographical boundaries
(Weiss and Dubey 2009).This  high
prevalence of infection in man proves the
importance of toxoplasmosis as a zoonotic
disease, particularly in pregnant women and
immuno-compromised patients (Tenter et al.,
2000).

Acute Toxoplasma infection may
cause temporary hypogonadotropic gonadal
insufficiency regardless of the course of the
disease (Oktenli, et al, 2004). Toxoplasma
infection changes the concentration of serum
testosterone in mice and human rather than
changed concentration of testosterone
influences the probability of the Toxoplasma
infection. Toxoplasmosis can affect main
reproductive  parameters in male rats
including sperm motility, concentration and
morphology, which are the most predictive of
their fertilizing capacity (Terpsidis et al.,
2009).

The control of T. gondii infection
appears to be difficult under the local

conditions, as most food animals easily to
become infected through oocysts, which are
spread from cat feces and can strongly resist
the adverse environmental conditions.
According to Dubey et al., (2007), the control
strategies depending on carrying out hygienic
measures as: preventing contamination of
human and animal foods with Toxoplasma
oocysts; avoid pregnant female women from
contact with cats; infected meat and organs
contains T. gondii tissue cysts must be
properly cooked, freeze or cured before
consumption; Finally treatment of infected
animals and man especially during pregnancy
may reduce the health hazardous and
pathogenicity by the parasite. Some
antibiotics also may reduce the hazard like
Lincocin the tread name of Lincomycin which
is a lincosamide antibiotic that comes from
the actinomycet, Streptomyces lincolnensis
(MacLeod et al,.1964) Lincomycin is a
narrow spectrum antibiotic with activity
against Gram-positive and cell wall-less
bacteria  including  pathogenic  species
of Mycoplasma. Lincomycin is used to treat
severe bacterial infections in patients who
cannot use penicillin antibiotics. It is used as
antimicrobial infections. Lincomycin shows
weak activity against most Gram-negative
bacteria. (Birkenmeyer et al., 1970).
Aim of the proposed work: the therapeutic effect of the
antibiotics Lincocin and addition of green tea on
infected rats with toxoplasmosis, the effect of
toxoplasmosis on fertility and the efficacy of enzymes
of liver and kidney of rat infected with toxoplasmosis.

2. MATERIALS AND METHODS

2.1. Parasite

Toxoplasma  gondii strains  (T.  gondii
RHHXGPRT virulent strain) or the RH strain
was secured in  Zoonotic  Diseases
Department, National Research Center,
Egypt. The RH strain tachyzoites were
maintained through successive intraperitoneal
tachyzoites - tachyzoites passages in mice

every 3 days, the obtained tachyzoites were
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used for intraperitoneal infection after
counting and dilution as necessary (105— 106-
factor dilution).
2.2. Animals
A total number of 40 pathogen and

Toxoplasma-free Sprague-Dawley rats
average body weight 125 — 160 gm obtained
from Laboratory Animals House, National
Research Center, Dokki, Giza, Egypt; were
used in the acute trials. The animals were
housed in standard environmental conditions
of temperature (24°C) and relative humidity
(50%) with a 12:12 light: Dark cycle. with
free access to a standard commercial diet and
water. Experiments were performed according
to the Guide for the Care and Use of
Laboratory Animals and Ethical Approval of
Animal Rights.
2.3. Drugs
2.3.1. Lincocin
Generic Name:
(Hcl)
Brand Name: Lincocin
Lincocin contains lincomycin hydrochloride,
the monohydrated salt of Lincomycin. The
chemical name for lincomycin hydrochloride
is Methyl 6,8- dideoxy-6- (1-methyl-trans-4-
propyl L-2pyrolidinecarboxamido)-1-thio-D-
erythro-a-D-galactooctopyranoside
monohydrochloride monohydrate. The
molecular formula of lincomycin
hydrochloride is C18H34N206S.HCI.H20
and the molecular weight is 461.01 (Spizek
and Rezanka (2004). It was purchased by
Pharmacia & Upjohn Company, Divition of
pfizer Inc ,NY 10017, Pfizer an international
corporation for pharmaceutical industries.
Green Tea oil:
Components:
o Volatile oil

Epigaiiocatechin_3Gaiiate.
o Penin material.
o Phenol derivatives and alkaloids.

Lincomycin hydrochloride

contains
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o Caffeine 5.3% (
(Theophy line)
(Theobromine).

Caffeine Althiovljeliyn
alteo Prommin

C & A vitamins and materials Afsih.

It was purchased by Cap Farm Company for oil
and natural plants extraction Al Obour city
,Cairo, Egypt.

2.4. Experimental Design

Rats were divided into four groups (10 rats
each). Each rat in groups 2-4 was injected with
1000 of tachyzoites of T. gondii.

e Group (Grl) or the normal control group:
Rats were non infected and non treated.

e Gr2 or the infected control group: Rats
were infected and non treated.

e Gr3 or LN: Rats were infected and
treated with Lincocin at dose of 150
mg/kg/b.w/day for one week
intraperitoneally.

e Grd or LN+GT: Rats were infected and
treated as those of Gr3 plus the addition
of green tea at dose of 150
mg/kg/b.w/day orally for 3 days after
injection of Lincocin.

Blood samples were collected from each group
from medial canthus of the eyes and transported
to unhepranized tube which allowed clotting at
room temperature then sera were separated by
centrifugation at 3000 rpm for 5 min, and frozen
at — 20°C for further biochemical investigation
(at zero time, 7™, 10", and 13" days).

2.5. Biochemical tests:

Liver functions were evaluated by the estimation
of the activates of serum aspartate
aminotransferase (AST/ GOT) and serum alanine
aminotransferase (ALT/ GPT), according to
Clin, Chem (1980); serum albumin, according to
Doumas et al., (1971); and total bilirubin,
according to Yuong (1990).
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Kidney functions were evaluated via the
estimation of creatinine, according to Siest et al.,
(1985) and urea, according to Batton and

Crouch, (1977).

c- Hormones that estimate fertility as follows:

testosterone, according to Tietz

(1999);

progesterone, according to Leon Speroff et al.,
(1999); and Cortisol, according to Gardner et al.,

(2011).

2.6. Statistical analysis

The collected, revised and verified data
were analyzed by the Statistical Package for
Social Science (SPSS) program, version 18.0 for
Windows. Quantitative data was expressed using
mean and standard deviation and analyzed using
F-test (ANOVA) to compare the different

studied groups.

3. RESULTS

Regarding hepatorenal function
tests, there was a significant increase in
activities of ALT, AST, T. bilirubin, urea and
creatinine in the infected control group
compared to those of the normal control
group meanwhile, a significant decrease in
serum albumin level was reported in the
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infected control group when compared to
those of the normal control group. Treatment
with Lincocin in Gr3 decreased (P < 0.05) the
activities of ALT, AST, T. bilirubin, urea, and
creatinine when compared to those of the
infected control group. However serum
albumin level was increased when compared
to those of the infected control group.
Treatment with green tea in Gr4 significantly
(P <0.05) improved the hepatorenal activities
of infected rats (Table 1).

Cortisol level was not affected in
all groups while a significant (P < 0.05)
decrease in the levels of progesterone and
testosterone was observed in the infected
control group when compared to the normal
control group. Treated groups (LN and
LN+GT) showed significant (P < 0.05)
improvements of the levels of progesterone
and testosterone (Table 2).

Histopathologically, there were
some of degenerated hepatocytes, showing ill-
localized parasitophorous vacuoles in the
ileum, complete necrosis in the lining
epithelium of kidney.
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Table (1): Effect of Lincocin and green tea and their combination on the liver and kidney functions

in Toxoplasma infected rats

Group

Time

GPT

GOT

Total

n(jrrno;eprs descriptio (Days post (ALT) (AST) Bilirubin Azbf dT)m C(r;at;g:;] € (r:]Jr/e;\I)
infection)  (ulll) @ (mgid g g g

Normal 19.92 19.02 0.29 3.96 0.93 16.77
control +0.19% +006% +0.01% +0.08"¢ +0.12%P +0.32°

10 20.29 19.28 0.28 3.01 0.80 17.10
+0.59%  +0.26° +001* +£0.19°° +0.12*° +0.12°

1 21.44 19.76 0.30 3.96 0.74 17.10
+023%  +023  +0.02% +033"° +0.08% +0.12°2

5 Infected . 75.08 123 2.01 3.36 2.11 90.20
+14.03°  #27.4°°¢ +031° £020*® +£012° +1245¢

10 88.48 188 2.15 3.08 2.43 111.67
+429°  +1956° +028°  +0.04% +0.18°¢ +0.74 ¢

1 106 297 2.80 2.92 2.60 118.49

+3.08° +4.11° +007¢ +007% +0.12¢ +0.54¢

3 LN 10 54.79 238 0.78 4.22 0.67 37.49
+577%  +1582°  +0.02° +0.39%¢  +0.02°? +3.26°

1 55.39 317 0.76 4.95 1.08 78.60
+3.75° +13.4° +006° +005% +020¢ +473°

45.02 255 0.74 4.63 1.07 35.54

+

4 LN+ GT 13 +3.64° +18.00F +0.04 ® +0.109  +007%  +224°

Data was represented as Mean + Standard error (S.E); LN= Rats were infected and treated with
LN+ GT = Rats were infected and treated as
those of Gr. 3 plus the addition of green tea at dose of 150 mg/kg/b.w/day orally for 3 days after
injection of Lincocin.

lincocin at dose of 150 mg/kg/b.w/day for one week.;

Values within a column followed by different uppercase letters were significantly different (P<0.05),
while values within a column followed by the same uppercase letters were not significantly different

(P<0.05).
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Table (2): Effect of Lincocin & green tea on the fertility hormones in Toxoplasma infected rats

Group Group (Dz-an:]eost Progesterone Cortisol Testosterone
numbers  description infeyctign) (ng/dl) (ug/dl) (ng/dl)
1 Normal 0 24.67 7.90 173
control +0.88° +0.81° +3.53¢
10 23.67 7.49 174
+1.20° +0.85° +3.61¢
13 23.27 7.81 173
+1.13° +0.23°2 +3.79 ¢
9.00 7.02 151
2 Infected ! +041" +0.91° +1.45°
10 5.63 7.17 149
+0.59°2 +0.75°2 +1.76°2
13 4.68 7.72 147
+0.34°2 +0.48°2 +2.33°%
16.53 7.63 160
3 LN 10 +0.57°¢ +0.75° +1.45°
13 18.51 7.76 168
+(.35 ¢ +0.74° +3.22 bed
18.90 7.00 168
4 LN+ GT 13 +0.31¢¢ +057° + 3315

Data was represented as Mean + Standard error (S.E); LN= Rats were infected and treated with
lincocin at dose of 150 mg/kg/b.w/day for one week.; LN+ GT = Rats were infected and treated as
those of Gr. 3 plus the addition of green tea at dose of 150 mg/kg/b.w/day orally for 3 days after
injection of Lincocin.

Values within a column followed by different uppercase letters were significantly different (P<0.05),
while values within a column followed by the same uppercase letters were not significantly different
(P<0.05).
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(Fig.1): Liver of rats infected with RH virulent strain showed presence of tachyzoites showed the
presence of small numbers of tachyzoites appeared as pseudo cyst of T. gondii among some of

degenerated hepatocytes (arrow) (X 1000).

(Fig.2): Kidney of rats intraperitoneally injected with T. gondii strain revealed the presence of multiple
T. gondii tissue cysts in the lumen of proximal convoluted tubules (arrow) associated with complete

necrosis in their lining epithelium (X 400).
4. DISCUSSION

Toxoplasmosis as a zoonosis disease
became a major clinical problem worldwide
(Aubert et al., 2000). In the present study, we
tested the biochemical and histopathological
changes on toxoplasma infected rats treated
with Lincocin and/ or green tea. Rats were
used as they have been used as an animal
model for T. gondii infection in humans who
also show a high degree of resistance to its
pathogenic effects (Fayed et al., 2004).
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Our data indicated that toxoplasmosis
adversely affected both liver and kidney
functions which represented as increased
levels of Total bilirubin, ALT, AST activities,
Creatinine and Urea levels and a decreased
level of albumin. Such results were in
agreement with those of Al-Jowari and
Hussein (2014), and Portugal et al. (2004).
On the other hand, our data disagree with
those reported by El Shazly et al., (2001) and
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Ustun et al., (2004) who recorded non-
significant differences in the severity of liver
damage between the infected and non-
infected rats, in which they found non-
significant differences in the levels of Total
bilirubin, ALT, AST activities, and albumin.

A decrease of serum albumin in the acute
stage in the present study indicates decrease
in protein metabolism or increase catabolism
(Boothroyd et al., 1997), The accompanied
titers appeared to rise almost parallel with the
rise in serum gamma globulins (Torda, 2001).
Our data regarding liver and kidney functions
could be explained as toxoplasmosis causes
extensive and progressive damage to the liver,
remarkable proliferation of organisms. Such
damage in the liver brought about changes in
the liver metabolism (Montoya and
Liesenfeld, 2004). Changes of protein
fractions, AST, ALT varied according to the
qualitative  difference in intensity of
inflammation by strains of Toxoplasma and
host (Al-Kaissy et al., 2010).

Although the relation of enzymatic host -
cell and organism has been stated in varies
reports (Elamin et al.,, 1992). Remarkable
changes of enzymes in sera showed a
tendency to increase after infection which
might reflect the degree of damage of liver,
albumin production in the reticuloendothelial
tissue of the liver, kidney and gamma
globulin in some tissues (Al-Kaissy et al.,
2011).

Concerning fertility hormones, the present
study reflected a significant (P < 0.05)
decrease in levels of progesterone and
testosterone levels. Similar results suggest
that T. gondii infection can cause temporary
impairment on the reproductive parameters of
human or animal male as well as impairment
of different hormones which may cause
insufficient male reproductively (Abdol
Dalimi et al., 2012).

Comparable results for progesterone had
been reported (Aiumalamai et al., 1990, Al-
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Warid and Al-Qadhi, 2012). Although
progesterone did not regulate the replication
of the parasites (Maria Ramirez et al., 2014),
low levels of progesterone and estrogens
could be accompanied with severe infection
in pregnant women with acute toxoplasmosis
(Al-Warid and Al-Qadhi, 2012).

Similar to progesterone, testosterone levels
were also decreased in the present work. This
result disagree with the results of Shirbazou et
al., (2011) on infected human and agree with
other results recorded on infected rabbits
(Barakat 2007) and mice (Kankova et al.
2011). Another study was in agreement with
our study by Sun et al., (2008) who reported
that acute toxoplasmosis affects the
reproductive function of male mice. Such
result could be explained as the acute
infection by this parasite in human-produced
temporary hypogonadotropic gonadal
insufficiency (Oktenli et al., 2004) and it
could be an adaptive response of infected
mice to Toxoplasma induced
immunosuppression and the infected mice
could partly compensate the latent
toxoplasmosis-associated down-regulated
cellular immunity.

Also, the present study revealed that, there
were no changes in cortisol level in rats
infected with acute Toxoplasma gondii which
exhibited no changes all over the experiment
when compared with normal control group.
These agree with Maria Ramirez et al.,
(2014). Our study disagreed with one study
(Shirbazou et al., 2011); which showed that a
direct relation Dbetween the raise of
Toxoplasma infection and cortisol is exist and
testosterone would increases in both men and
women.

Pathological changes:

There were some of degenerated
hepatocytes, showing ill-localized
parasitophorous vacuoles in the ileum,

complete necrosis in the lining epithelium of
kidney in figures (1&2). Our result was
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agreed with El-Fadaly et al., (2015). Similar
to our results were reported by Breno et al.,
(2015), Hazroglu et al., (2003), and Hassanain
et al., (2012), who reported that, presence of
tissue cysts, and could be related to
penetration  of acute toxoplasmosis, that
rapidly multiply by endodyogeny in nucleated
host cells.

Another study (Qi et al., 2005) and (Zare,
et al., 2006) was in agreement with the
current study results, in which it was found
pathological changes in the testes, epididymis,
vas deferens, prostate and thalamus of male
mice with experimentally-induced acute T.
gondii infection and they concluded that acute
infection can cause infertility.

Also showed that the antibiotic Lincocin is
slightly active against T. gondii tachyzoites in
vitro Lincomycin is used to treat severe
bacterial infections in patients who cannot use
penicillin  antibiotics. It is used as
antimicrobial infections. Lincomycin shows
weak activity against most Gram-negative
bacteria. Spizek and Rezanka (2004) stated
that chlorinated lincomycin analogues can
antagonist acute toxoplasmosis in mice.

Treated groups in this study (LN and
LN+GT) showed significant (P < 0.05)
improvements of the hepatorenal activities as
well as levels of progesterone and
testosterone in infected rats. This study is in
agreement with another study (Ryu 1982)
which  Prophylactic effect of tea on
pathogenic microorganism infections to
humans and animals. Protozoacidal effect on
Toxoplasma gondii in vitro and mice (Chow
et al., 2003).

Another study (Seung et al., 2006) and
(Fukushima et al., 2009) was in agreement
with the current study results, in which it was
found that green tea has a prophylactic
medication that has been used to control and
prevent coccidiosis. Even though green tea
induced a significant positive effect on the
liver and kidney functions, it did not affect the

levels of fertility hormones (Boehm et al.,
2015).
5. CONCLUSION

Acute infection of T. gondii could
affect the liver and kidney functions and
adversely affect the reproductive hormones.
Therefore, it is recommended for the In Vitro
Fertilization  (IVF) and fertility centers to
investigate T. gondii infection in the serum of
infertile men as a routine test and treat the
positive cases. Treatments with Lincocin plus
green tea could be the drug of choice to avoid
side effects of acute toxoplasmosis.
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