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ABSTRACT 
 

The current study was conducted to evaluate the seroprevalence of Egyptian camel 

toxoplasmosis in different localities and its pathological alterations in the reproductive organs. 

Serum samples were collected from 200 dromedary camels and 240 tissue samples of 100 

testis, 100 uteri and 40 brains from both sexes. Indirect hemagglutination test (IHAT) was 

applied for screening all serum samples for Toxplasma antibodyes titers. The isolation of  

T. gondii parasite by laboratory mice inoculation from homogenized parts of testis, uterus and 

brains of infected camels was conducted to confirm the positive results obtained by IHAT. 

The epididymal spermatozoa were collected to evaluate the motility, viability, sperm count, 

total abnormalities and acrosomal defects. According to the obtained results of antibody titer 

by IHAT the animals were classified into four groups: Group 1 ( -ve IgG and - ve IgM , 

uninfected group), Group 2 ( -ve IgG and  + ve IgM , recent infection) ,Group 3 ( +ve IgG and 

- ve IgM , old infection) and Group 4 ( + ve IgG and +ve IgM , evolutive toxoplasmosis). 

The obtained results revealed that 60 % were positive in IHAT and infection rate was 50%, 

33.33% and 16.66 in infected male camel respectively. While in infected she-camel, 55% 

were positive and the infection rate was  36.36 %, 45.45 %, 18.18 %      respectively. 

[The [main pathological alterations were neuropathological  changes   associated   with   orchitis, 

endometritis and myometritis. Toxoplasma gondii infection resulted in highly significant 

increase in sperm abnormalities and acrosomal defects as well as decrease in percentages of 

sperm motility, viability and concentration. The current study concluded that T. gondii has 

direct effect on sperm parameters, which may lead to infertility problems in male camel, and 

the parasite has the ability to transmit through semen to she-camel.  
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INTRODUCTION 
 

The one humped camel "Camelus dromedaries" plays a very important role in the national 

income as a source of meat, milk, hair and hides .Camels play an important role in the 

epidemiology of parasitic diseases under the three aspects of animal health, transmission to 

other livestock and zoonoses (Alireza and Anja, 2016). Parasitic infections of camels may 

cause reduced milk and meat production, impaired fertility and decreased calving rates.  

They may also lower the working efficiency or even result in death and consequently high 

economic losses (FAO, 2002). Toxoplasmosis is a zoonotic infection of animals caused by 

the protozoan parasite- Toxoplasma gondii. Felidae species are the final hosts, whereas an 

array of warm blooded animals and human serve as intermediate hosts (Zhang et al.,1999 

and Nimri et al., 2004).Camels acquire T. gondii infection through ingestion , drinking of 

sporulated oocysts that shed by cats in the environment (Bowie et al.1997 and Dubey, 2004). 

Toxoplasma antibodies were detected in Indian camels by (Gill et al. 1990), in Saudi Arabia 

by (Hussain et al. 1988), in Abu Dhabi, United Arab Emirates by (Afzal and Sakkir, 1994), 

in Sudan by (Abdalla et al. 2014) and in Egypt by (Abu-Zeid , 2002). In Egypt, the infection 

rate among slaughtered camels was 54.2 % using IHAT (Derbala et al. 1993). 

IHAT considered as a great performance tool, safety and possibilities of standardization for 

detection of T. gondii antibody titer (Gerges, 1992). The prevalence of T. gondii infection in 

camels varied  widely depending on the localities of the world (FAO, 2002), ranging from 

3.12% in Iran (Musa, 2008) to 90.90 % in Red sea state (Siddig, 2010). The presence of  

T. gondii in camel milk (Musa, 2008) and edible tissues (Elfahal et al., 2013) of carrier 

camels indicate the possibility of transmission to humans; particularly in pastoral 

communities in which raw milk, and to some extent raw meat, can be frequently consumed 

(Abdel Hafez, 2013). Recent studies revealed that infection with T. gondii not only affect 

female reproduction, but cause male reproductive impairment (Dalimi and Abdoli, 2013 and 

Liu et al. 2016).  Infections of the genital tract in male camels may lead to temporary or 

permanent infertility (Tibary et al. 2006). In acute infection, of toxoplasmosis, tachyzoites 

may cause varying degrees of tissue destruction (Buxton et al.2007). While, in the chronic 
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 cases the intermediate hosts may harbor tissue cysts in the brain and other tissues and persist 

for the lifetime of the host (Dubey, 2010). Dass et al. (2011) reported that T. gondii could 

transmit sexually in rats and T. gondii cysts were observed in epididymis and semen of 

infected male rats eight weeks post-infection. The cysts also observed in vaginal lavage of 

female rats 12 hours after mating with infected male rats resulting infection in female rats. 

Also in rabbit (Liu et al. 2016), in dog (Arantes et al. 2009), in cattle (Scarpelli et al. 2009), 

in sheep (Moraes et al. 2010) and in goat (Santana et al., 2010).  Monavari et al., (2013) 

and Al-Ezzy (2014) stated that Toxoplasma gondii infections impair the male fertility either 

directly by invading the male genital tract cells or by indirectly causing local inflammatory or 

immunological responses that could deteriorate reproductive functions.  Welber et al. (2011) 

and Lopes et al. (2012) reported the histopathological changes in reproductive system  

(Testis, epididymis, seminal vesicles, and prostate) of small male ruminants after Toxoplasma 

gondii infection. The main changes were diffuse testicular degeneration associated with focal 

interstitial mononuclear inflammatory cells agregation. So, the current study was conducted to 

evaluate the seroprevalence of toxoplasmosis in Egyptian camel in different localities and its 

pathological alterations in the reproductive organs.  
 

MATERIAL AND METHODS 
Animals: 

200-slaughtered dromedary camels (100 she-camels and 100 male camels) aged between  

2- 10 years were included in this study. 

Blood samples: 

Jugular blood samples were collected from all animals using veinpuncture tubes before 

slaughtering of dromedary camels in the slaughterhouses of Egypt as Nashed and Nahia  

(Giza governorate); El-basateen (Cairo governorate) and Belbes abattoir (Sharkia governorate). 

The collected samples were kept in icebox, immediately transported to the lab. Sera were 

separated by centrifugation at 3200 rpm for 10 minutes. All the sera were kept in microtubes 

and stored at -20°C until used for serological assay. 

1-Serological examination: A-Indirect hemagglutination test (IHAT): 

The serum samples were tested for T. gondii antibodies (IgM and IgG) using indirect werke 

AG, W. Germany test kit is according to the manufacture instructions. All samples were 

serially diluted starting from dilution 1: 8 up to 1:512. All reactive serum samples by the 
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screening (1:8) were also retested after treatment with 2-mercaptoethanol (2-ME) in order to 

verify the presence of IgG antibodies (Camargo et al. 1978).   

B-Animal inoculation:  

Isolation of T. gondii by laboratory mice inoculation: Parts from the suspected brain, uteri of 

she - camels and brain, testis of male camels that were positive for Toxoplasma antibody titer 

were prepared for inoculation in laboratory albino healthy mice according to the method 

described by Dubey (1996).    

2-Semen examination: 

A-Epididymal sperm collection: 

A total of 100 testis and epididymes (One for each animal) were taken immediately after 

slaughtering. They transported to the laboratory in sterile normal saline solution supplemented 

by Gentamycin. At laboratory, testis was washed by saline solution and the cauda epididymes 

were isolated. 5 ml disposable sterile syringe containing S - TALP medium was inserted in the 

body of epididymis and the medium was pushed gently from the syringe with slight pressure 

applied all over the epididymis. 

The droplets that appeared from the incisions were received in 60 mm petri dishes and placed 

on warm stage (Hassanien et al., 2013). 

B-Evaluation of epididymal spermatozoa:  

Percentages of forward progressive motile freshly harvested epididymal spermatozoa were 

assessed as soon as possible through examination under (40-x) objective of phase-contrast 

microscope (Plasson 1975). Percentages of live spermatozoa and sperm abnormalities were 

determined using the Eosin-Nigrosin stain (Barth and Oko 1989). Microscopic examination 

was carried out using objective (100x) oil immersion. Percentages of acrosome defects were 

determined in smears stained by fast green FCF according to Wells and Awa (1970). Sperm 

cell concentration (x106/ml) was recorded using improved Neubaur heamocytometer 

according to Khan (1971). Statistical analysis was done using a computerized statistical 

analysis system (Costat, 1986). 

3-Histo-pathological examination: 

A-Tissue samples:  

240 tissue samples were prepared for this study, the samples were taken from 100 testis, 100 

uteri and 40 brains of dromedary male and she-camels which collected from the slaughtered 

houses from different governorates in Egypt. Samples were fixed in 10% formal saline, 
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washed, dehydrated and embedded in paraffin wax. The tissues were sectioned at 3 - 4 micron 

thicknesses and stained with Haematoxylin and Eosin for histopathological examination 

according to Bancroft et al., (1996).  

B-Direct microscopic examination: 

Impression smears were done from cerebral portion of the brains of the slaughtered camels 

which recorded positively for T. gondii antibody titres and also from the inoculated albino 

mices as well as one half of the brain of infected slaughtered camels and mice were 

homogenized with a manual glass homogenizer in 0.5 ml of normal saline. A small portion of 

each previously mentioned homogenate was spread on three slides and allowed to dry by air. 

All slides were stained with Giemsa stain and examined under the microscope for T. gondii 

tissue cysts according to Dubey (1996). 
 

RESULTS 
 

1-A- Serological examination for male camel: 

According to results of Indirect hemagglutination test camels of both sexes were classified 

into four groups: Group 1 ( -ve IgG and - ve IgM ,uninfected group), Group 2 ( - ve IgG and  

+ve IgM ,recent infection) ,Group 3 ( +ve IgG and - ve IgM ,old infection) and Group 4  

( +ve IgG and + ve IgM ,evolutive toxoplasmosis). From 100 male camel serum samples, were 

positive in IHA test with the following distribution: in the second group, in the third group 

and in the fourth group compared by in the first group, which represented as control group 

(negative in the IHA). The infection rates were 30/60 (50%), 20/60 (33.33%) and 10/60 

(16.66%) in infected groups respectively.  
 

Table (1): IgG and IgM Toxoplasma antibodies in the 4 groups of male camels. 

         Groups 
 

 

 

IHAT 

Group 1 

-ve IgM 

-ve IgG 

Group 2 

+ ve IgM 

-ve IgG 

Group 3 

-ve IgM 

+ve IgG 

Group 4 

+ ve IgM 

+ ve IgG 

Total 

(%) 

40 

(40%) 

30 

(30%) 

20 

(20%) 

10 

(10%) 

Infection rate 0 50% 33.33% 16.66% 

 
 

 
 



 
 

 

 350 j.Egypt.vet.med.Assoc 78, no 3. 345 – 367 (2018) 

 

Gerges, A. A.et el 
 

B- Serological examination for she- camel: 

Moreover, the percentage of she-camel in the 4 group according to T. gondii antibodies IgG 

and IgM by IHAT are shown in (Table 2).  

From a total of 100 she- camel serum samples, were positive in the IHA test with the 

following distribution: in the 2nd group, in the 3rd group and in the 4th group compared by in 

the 1st group which represented as control group (negative in the IHA). The infection rates 

were 36.36% (20/55), 45.45% (25/55) and 18.18% (10/55) in infected groups respectively.  

 

Table (2): IgG and IgM Toxoplasma antibodies in the 4 groups of she- camels. 

              Groups 

IHAT 

Group 1 

-ve IgM 

–ve IgG 

Group 2 

+ ve IgM 

-ve IgG 

Group 3 

-ve IgM 

+ve IgG 

Group 4 

+ ve IgM 

+ ve IgG 

Total 

(%) 

45 

(45%) 

20 

(20%) 

25 

(25%) 

10 

(10%) 

Infection rate 0 36.36% 45.45% 18.18% 

 

C-Results of animal inoculation: 

The stained slides with Giemsa stain were examined under the optical microscope revealed 

that tachyzoites successfully recovered from peritoneal cavity of the inoculated 4 mice after 

sacrified at 6th weeks post infection and freshly demonstrated as oval or slightly crescent-

shaped Fig. (1). Brain cysts (Mature brain cysts and immature cysts) using brain print method 

and stained with Giemsa were also detected from sacrified mice at 7th weeks post infection as 

ovoid shaped cyst enclosed numerous numbers of bradyzoites Fig. (.2).  

2- Evaluation of epididymal spermatozoa: 

Table (3) outlines the effect of Toxoplasmosis represented as Igs assembly on spermiogram of 

male camel. The freshly collected epididymal sperm from 100 male camels were subjected to 

evaluation with respect to individual motility, live spermatozoa, sperm concentration and 

sperm abnormalities as well as acrosomal defects. Then, they divided into 4 groups based on 

Igs assembly as mentioned before. The mean percentages of progressive motile spermatozoa 

live spermatozoa, sperm abnormalities, and acrosomal defects as well as sperm concentration 

in the first three groups only while the fourth one was azoospermia. Analysis of variance 
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revealed a highly significant (P<0.01) effect of toxoplasmosis on all semen parameters in 

infected groups (2nd, 3rd, and 4th p) group than normal one (first group). The mean of 

individual motility (39.33± 1.21 and 33.25± 1.71% vs49.25± 1.09 respectively), live 

spermatozoa (47.83± 1.13 and 38.00± 0.83% vs, 60.25± 0.86 respectively) and sperm 

concentration (117.00± 2.81 and 12.75± 0.49 vs 170.00± 5.43 x 10 

6 sperm/ ml respectively) 

were significantly decreased (p≤ 0.01) in infected groups compared with normal camels.  

On the other hand, the total sperm abnormalities(50.50 ± 1.14 and 26.00 ± 0.59 vs 16.37 ± 

0.24 % respectively)  and acrosomal defects (27.75 ± 0.49 and 13.50 ± 0.43 vs 6.75 ± 0.17 % 

respectively) were significantly increased (p≤ 0.01) in infected groups than normal one. 

Table (3): Effect of Toxoplasmosis represented as Igs assembly on spermiogram of male 

camel (Means ±SE). 

               Semen 
               parameters 

Groups 

Individual 

motility 

(%) 

Live 

spermatozoa 

(%) 

Acrosomal 

defects 

(%) 

Total sperm 
abnormalities 

(%) 

Epidydimal 

sperm conc. 

(x 10 6 sperm/ ml) 

Group 1 

IgM   (- ve) 

IgG  ( -ve) 

49.25 A 

± 1.09 

60.25 A 

± 0.86 

6.75 C 

± 0.17 

16.37 C 

± 0.24 

170.00A 

± 5.43 

Group 2 

IgM  ( +ve) 

IgG   (- ve) 

39.33 B 

± 1.21 

47.83 B 

± 1.13 

13.50 B 

± 0.43 

26.00 B 

± 0.59 

117.00 B 

± 2.81 

Group 3 

IgM  ( -ve) 

IgG   (+ ve) 

33.25 C 

± 1.71 

38.00 C 

± 1.83 

27.75 A 

± 1.81 

50.50 A 

± 1.14 

12.75 C 

± 0.49 

Group 4 

IgM  ( + ve) 

IgG (  +ve) 

Azoospermia 

 

Means with different superscript A, B and C are significantly different at (P≤ 0.01). 
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3- Histopathological results: 

The brain: 

Macroscopically: the brain of infected dromedary male camels showed congestion with focal 

area of inflammation Fig. (3), the brain of infected dromedary she-camels showed severe 

congestion with focal whitish areas on the surface Fig. (4). microscopically: the examined 

brain of male camels infected with T. gondii showed focal gliosis associated with astrocytic 

edema Fig. (5), also degeneration of neurons associated with perivascular and pricellular 

edema and congestion of cerebral blood vessels and by higher magnification, it showed 

T.gondii cyst containing numerous numbers of bradyzoites Fig. (6). While the examined brain 

of she- camels infected with T.gondii showed meningitis with dilated meningial blood vessels, 

edema and moderate mononuclear inflammatory cells infiltration Fig. (7), also, encephalitis 

with focal degeneration of neural cells and brain cysts of T.gondii appeared near the 

degenerated neurons, by higher magnification, it showed T.gondii cysts containing numbers 

bradyzoites Fig. (8). 

The testis: 

Macroscopically: the testis of infected dromedary male camels showed edema and adhesion 

of tunica at the area of body and tail of testicle Fig. (9). microscopically: regarding the 

histopathological lesions of infected testis in the classified into 4groups, it was shown that, 

the testis of first group did not show any pathological alterations (uninfected cases). The testis 

of second group, group 2 (recent infection) suffered from moderate orchitis. The lesions 

showed vacuolar degeneration of seminiferous tubules, interstitial edema and congestion as 

noticed in Fig. (10), fewer numbers of spermatozoa in the lumen of seminiferous tubules. 

While the lesions in the epididymis of the same group showed vacuolar degeneration of 

tubules with interstitial edema, fibroblastic proliferation and degenerated spermatozoa in the 

lumen of the epididymal tubules Fig. (11). the histopathological lesions of infected testis of 

group 3 (old infection) suffered from chronic orchitis demonstrated that some seminiferous 

tubules showed vacuolar degeneration in the germinal lining while others were completely 

degenerated , edema and excessive interstitial infiltrates of mononuclear inflammatory cells 

mainly lymphocytes with less number of spermatozoa in the lumen of the tubules. Other cases 

showed degeneration of most of seminiferous tubules with interstitial edema. Congestion and 

interstitial tissue proliferation were showed Fig. (12). the lesions in the epididymis of the 

same group showed degeneration of epididymal tubules with degenerated spermatozoa and 
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tissue debris in the lumen. Diffuse peritubular and interstitial fibroblastic proliferation were 

showed Fig. (13), degenerated spermatozoa with spermatid giant cells in the lumen of the 

epididymal tubule were noticed Fig. (14). histopathological lesions in group 4 (evolutive 

toxoplasmosis) showed severe chronic orchitis; degeneration of most of seminiferous tubules 

and necrobiotic changes of sertoli cells, as well as excessive proliferations of the interstitial 

Leydig cells with peritubular edema and mononuclear cell aggregations mainly lymphocytes 

were noticed Fig. (15). desquamation of the germinal lining of most of the seminiferous 

tubules and disapearance of spermatozoa Fig. (16). degeneration of seminiferous tubules with 

interstitial edema and T.gondii (thin, ovoid) cysts containing numerous bradyzoites appeared 

in the interstitial tissue Fig. (17). the lesions in the epididymis of the same group showed the 

epididymal tubules with narrowed lumens which surrounded by thick layer of fibrous 

connective tissue proliferations and complete absence of spermatozoa in the lumen of the 

tubules were noticed Fig. (18). 

The uterus:  

Macroscopically: Uteri of dromedary she-camel appeared flaccid with corrigated endometium 

and grayish area with dark black spot in the body of the uterus was seen Fig. (19). 

microscopically: the uteri of she-camels infected with T. gondii classified into 4groups 

according to the serological examination. The uteri of first group could not be showed any 

pathological alterations (uninfected cases). The uteri of group 2 (recent infection) were 

suffering from moderate endometritis showed desquamation of the surface lining epithelial of 

sub mucosa. Sub epithelial mononuclear inflammatory cell infiltrations with edema and 

congestion were noticed Fig. (20). the uteri of group 3 (old infection) were suffering from 

chronic endometritis and showed degenerated uterine glands. Congestion with moderate 

infiltrations of round inflammatory cells and T.gondii cysts appeared between the proliferated 

fibrous connective tissue were noticed Fig. (21). the uteri of group 4 (evolutive 

toxoplasmosis) were suffering from severe chronic endmetritis showed degenerated and 

atrophied uterine glands with periglandular edema were noticed. Perivascular inflammatory 

cell aggregations and fibroblastic proliferations were shown in Fig. (22). the myometrium 

showed interstitial edema and fibroblastic proliferation with mononuclear inflammatory cells 

infiltration mainly lymphocytes, plasma cells and macrophages. T.gondii cyst containing 

 numerous bradyzoites between muscles fibers of the myometrium was noticed Fig. (23). 
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DISCUSION 
Animal toxoplasmosis is recognized as a cause of abortion, stillbirth, infertility and neonatal 

mortality in sheep and other domestic animals (Wiss and Kim, 2009; Ortega-Mora et al., 

2009 and Giadinis et al., 2011). Among farm animals, sheep and goat are more widely 

infected with T. gondii than other animals (Soulsby, 1986, Dubey, 1994 and Santana et al., 

2010). In the present study, the seroprevalence of T. gondii infection in dromedary male 

camels was 60% and in she-, camel was 55%. These results come in agreement with  

Derbala et al. (1993) who stated that, the infection rates among slaughtered camels in Egypt 

were 54.2% using IHAT. In the present study the main histopathological alteration of tissues 

infected with T.gondii revealed degenerative changes mainly vacuolar type, in addition to 

focal accumulations of mononuclear inflammatory cells mainly lymphocytes causing 

encephalitis, endometritis, orchities and epididymitis. These results come in parallel with 

Beverley and Waston (1971) in ovine, Dubey et al. (1992) and Desouky et al. (2005) in 

rabbit, Arantes et al. (2009) in male dogs and Lopes et al. (2011) in ram. This may be due to 

hypogonadotrophic hypogonadism resulting in hypothalamic dysfunction that caused due to  

T. gondii infection in the brain (Topley and Wilson, 1998). In addition to releasing of 

proteolytic enzymes which causing local disruption of the host cell plasmalemma as reported 

by Mc-Cauley et al. (2014). The desquamation of the endometrial epithelium and atrophy of 

uterine glands seen in the uteri infected with T. gondii, these results agree with the 

observations of Zare et al. (2006) in rats. These uterine changes might be due to failure in 

ovarian activity (Tibary et al., 2001 and 2006). In this respect, Terpsidis et al. (2009) stated 

that chronically infected mice for three months with T. gondii developed ovarian and uterine 

atrophy. The author attributed this condition to pituitary gonadotrophin insufficiency resulting 

from the inhibition of gonadotrophin releasing hormones (GnRH) from hypothalamus. In this 

study, the alterations due to toxoplasmosis in dromedary camels ranged from moderate to 

chronic and severe chronic cases according to the severity of exposure to the field strain 

infection. In addition, due to the excessive fibroblastic proliferations the uterine glandular 

atrophy was resulted. These investigations were resembled to that conducted by Abdoli et al. 

(2012). Adiga and Jagetia (1999) discussed that this condition of tissue damages may be due 

to the elevation of LDH in serum and plasma occurred so provide a quantitative basis for the 

loss of cell viability and its application in assessing the cytotoxicity of the cell. 

In this study, the isolation of T. gondii from testicle, epididymis, and brain fragments by 
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laboratory mice inoculation carried out after histopathological examination come in line with 

Haziroglu et al. (2003) in rabbit, Arantes et al. (2009) in male dog, Lopes et al. (2009)  

in rams and Dvorakova et al. (2014) in male mice. Dass et al. 2011 revealed that T. gondii 

could transmit sexually in rats. In this study, T. gondii cysts were observed in testicular and 

epididymal tissues of infected male camel. In addition, the parasite cysts were detected in 

endometrial and myometrial tissues of she-camels. These observations confirm the sexually 

transmission of T. gondii. Therefore, T. gondii gained greater opportunities for venereal 

transmission. Infection of the genital tract in male camel may lead to temporary or permanent 

infertility (Al-Qarawi 2005; Tibary et al., 2006). According to WHO criteria, sperm number, 

motility, viability and morphology are used to assess the function of spermatozoa  

(WHO, 2010). According to histopathological and serological examination several pattern of 

inflammation were noticed in the present study, moderate (group 2), chronic (group 3) and 

severe chronic (group 4) cases of orchitis as well as epididymities. In the present study  

T. gondii infection in male camel resulted in highly significant increase in sperm 

abnormalities and acrosomal defects as well as decrease in percentages of sperm motility, 

viability and sperm concentration. These findings were agreement with Khaki et al. (2011) 

and Al-Ghezy et al. (2016) who reported the same pattern in male rat infected with T. gondii. 

Morover, Topsides et al. (2009) and Abdoli et al. (2012) suggested that toxoplasmosis could 

cause impairment on the reproductive parameters of male rats. The effect of T. gondii on 

spermatogenesis come in line with clinical studies which proved the presence of T. gondii in 

seminal fluid and tissue of infected human (Flegr et al., 2014) which affect directly on 

decreasing sperm count (Dvorakova et al., 2014) probably due to increase in apoptosis of 

germ cells that is triggered by a decreased gonadotropin level (Yang et al., 2006).  

In the current study T. gondii infection in male camel resulted in highly significant increase in 

sperm abnormalities and acrosomal defects. These come in line with Terpsidis et al. (2009) 

and Abdoli et al. (2012) who stated that sperm abnormalities increased throughout 70 days 

after infection. In addition, pro- inflammatory cytokines and reactive oxygen species (ROS) 

may play an important role in infertility (Agarwal et al., 2008). ROS may damage fertility by 

decreasing polyunsaturated fatty acids on sperm membrane including DNA damage and 

impairing acrosomal reaction (Monavari et al., 2013). Regarding to group 4, the 

 histopathological observation revealed sever chronic orchitis accompanied by testicular 
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dysfunction due to degeneration of seminiferous tubules which effect on fertility resulting 

azoospermia as recorded by semen picture analysis, these results come in parallel with 

Antonios et al. (2000) and Derar et al.(2017). It has been postulated that, the indirect effect 

of T. gondii on fertility may be mediated through altered Sertoli cell function due to the 

formation of immune complexes or the marked decline in testicular concentrations of both 

 estradiol and testosterone (Al-Qarawi 2005 and Al-Kennany, 2010). It is known to suppress 

the secretion of testicular testosterone and augment the release of testicular histamine, thus 

apparently causing the quantitative reduction of advanced spermatogenic cells in infertile 

dromedary male camel (Tibary et al. 2001; Al-Qarawi 2005; Tibary et al. 2006).  
 

CONCLUSION 
 

The current study concluded that T. gondii infection have direct effects on sperm parameters 

that subsequently lead to infertility problems in male camels as well as the parasite is able to 

transmit with semen to she-camel. Moreover, this study suggested that, the brain, uterus and 

testis of infected slaughtered dromedary camels with T. gondii can be an important source for 

infection to consumers and slaughterhouse workers.  
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Fig. (1): Peritoneal fluid smear obtained from peritoneal cavity of experimentally infected mice by  

T. gondii .The tachyzoites appeared slightly crescent or oval in shape, stained with Giemsa 

stain.X400. 

Fig. (2): Brain of mice (by brain print method) showed mature brain cysts of T.gondii and the 

immature cysts (arrow) stained with Giemsa stain. The cysts appeared ovoid in shape and 

enclosed high numbers of bradyzoites. X1000.  

Fig. (3): Brain of infected dromedary male camel showed congestion with focal area of inflammation 

(arrow). 

Fig.(4): Brain of infected dromedary she-camel showed congestion with focal whitish areas ( arrows). 

Fig. (5): Brain of male camel infected with T. gondii showed focal gliosis associated with astrocytic 

edema. H&E. X100. 

Fig. (6): Brain of male camel infected with T. gondii showed degeneration of neurons associated with 

perivascular and pricellular edema and congestion of cerebral blood vessels.H&E.X400. 

Higher magnification showing T.gondii cyst containing numerous bradyzoites (arrow) X1000. 

Fig. (7): Brain of she- camel infected with T.gondii showed meningitis with dilated meningial blood 

vessels. Edema and moderate infiltration of mononuclear inflammatory cells was noticed. 

H&E.X100. 

Fig. (8): Brain of she-camel infected with T.gondii showed encephalitis with focal degeneration of 

neural cells. The brain cysts of T.gondii near the degenerated neurons. H&E. X400. Higher 

magnification showed T.gondii cysts containing numbers of bradyzoites (arrow) X1000. 
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Fig. (9): Testicle of infected dromedary male camel showed edema and adhesion of tunics at the area 

of body and tail of testicle.  

Fig. (10): Testis of camel infected with T.gondii, group (2) showing vacuolar degeneration of 

seminiferous tubules. Interstitial edema and congestion was noticed. H&E. X100. 

Fig. (11): Epididymis of camel infected with T.gondii, group (2) showing vacuolar degeneration of 

tubules with interstitial edema and fibroblastic proliferation .Degenerated spermatids in the 

lumen of the epididymal tubules was noticed.H&E.X100. 

Fig. (12): Testis of camel infected with T.gondii, group (3) showing degeneration of most of 

seminiferous tubules with interstitial edema. Congestion and interstitial tissue proliferation 

was shown. H&E.X100. 

Fig. (13): Epididymis of camel infected with T.gondii, group (3) showing degeneration of epididymal 

tubules with degenerated spermatozoa and tissue debris in the lumen. Diffuse peritubular and 

interstitial fibroblastic proliferation was noticed. H&E. X100. 

Fig. (14): Epididymis of camel infected with T.gondii , group (3) showing the degenerated spermatozoa 

and spermatid giant cells in the lumen of the epididymal tubules (arrow).H&E.X400. 

Fig.(15): Testis of camel infected with T.gondii, group (4) show the degeneration of most of 

seminiferous tubules and necrobiotic changes of sertoli cells, Excess proliferations of the 

interstitial Leydig cells with peritubular edema and mononuclear cell aggregations was shown. 

Complete absence of spermatozoa in the lumen of the tubules. H&E.X100.  

Fig.(16):Testis of camel infected with T.gondii, group (4) showed desquamation of the germinal 

lining of most of the seminiferous tubules and disapearance of spermatozoa. H&E.x100.  

Fig.(17): Higher magnification of Fig. (16) showing degeneration of seminiferous tubules with 

interstitial edema and T.gondii (thin, ovoid) cysts containing numerous bradyzoites appeared 

in the interstitial tissue (arrows). H&E.x400.  

Fig.(18): Epididymis of camel infected with T.gondii, group (4) show the epididymal tubules with 

narrowed lumen surrounded with thick layer of fibrous connective tissue proliferations. 

Complete absence of spermatozoa in the lumen of the tubules.H&E.X100. 

Fig. (19): Uterus of dromedary she-camel appeared flaccid with corrigated endometium. Grayish area 

with dark black spot in the body of the uterus was noticed.  

Fig. (20): Uterus of she-camel infected with T.gondii, group (2) showed desquamation of the surface 

lining epithelial of sub mucosa .Sub epithelial mononuclear inflammatory cells infiltration 

with edema and congestion were noticed.H&E.X100. 

Fig. (21) Uterus of she-camel infected with T.gondii, group (3) showed degenerated uterine glands and 

congestion with moderate infiltrations of round inflammatory cells and T.gondii cyst appeared 

between the proliferated fibrous connective tissue (arrow).H&E.X400. 
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Fig. (22): Uterus of she-camel infected with T.gondii, group (4) showed degenerated and atrophied 

uterine glands with periglandular edema. Perivascular inflammatory cell aggregations and 

fibroblastic proliferations were shown. H&E. X100. 

Fig. (23): Uterus of she-camel infected with T.gondii, group (4) showed interstitial edema with 

fibroblastic proliferations and inflammatory round cells infiltration. T.gondii cyst containing 

numerous bradyzoites between the muscle fibers of the myometrium (arrow).H&E.X400.  

 

 
 


