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                       Abstract 

     The influence of Toxoplasma gondii on some biochemical parameters has lately 

gained an increasing attention. The aim of this study was to assess the levels of some 

biochemical parameters in Toxoplasma positive and negative subjects. An analytical 

case–control study was achieved in Baghdad for the period from October 2018 until 

March 2019. Forty nine females participated in this study, with an age range of 18-

55 years. The participants were separated into two groups, namely Toxoplasma 

positive subjects (n=21) and Toxoplasma negative subjects (n=28), based on 

enzyme-linked immunosorbent assay (ELISA). Blood and serum samples were 

collected from all subjects to evaluate the serum levels of cholesterol, triglycerides, 

high density lipoprotein (HDL), very low density lipoprotein (VLDL), low density 

lipoprotein (LDL), total protein, total globulin and total albumin. The results showed 

non-significant differences between Toxoplasma positive and negative subjects for 

all the parameters, although cholesterol levels were lower  (mean 149 mg/dL; range 

131.9-165.9 mg/dL) in Toxoplasma positive patients as compared to those in 

Toxoplasma negative subjects (161 mg/dL; 146.7-175 mg/dL).  In addition, 

triglycerides levels were lower  (160 mg/dL; 123.3-196.8 mg/dL) in Toxoplasma 

positive subjects as compared to the control subjects (165mg/dL; 134.2-195.3 

mg/dL). The only significant difference was noticed among subjects with an age 

range of 26-35 years, where globulin level was significantly higher (p=0.023)  in 

Toxoplasma negative subjects as compared to that in Toxoplasma positive subjects. 
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الكؾنجية على بعض السؤشخات طفيلي داء السقؾسات  حي يقؾم بوبالتأثيخ الزاد الاىتسام مؤخخا      
بعض . ىجف ىحا البحث الى تقييؼ البايؾكيسيائية لجى الاشخاص الحيؽ يغيخون فحرا مؾجبا للظفيلي

لجى الاشخاص السؾجبيؽ و الدالبيؽ للفحص السرلي لجاء السقؾسات الكؾنجية. أُجخيت  السؤشخات البايؾكيسيائية
مؽ  بعؾن ر تدعة و ا. شسلت ىحه الجراسة 2019ضسؽ الفتخة مؽ تذخيؽ الاول لغاية اذار مؽ العام ىحه الجراسة 

( سشو. تؼ تقديؼ السذاركات في ىحه الجراسة الى مجسؾعتيؽ 55-18اعسارىؽ بيؽ ) تتخاوحالاناث اللاتي 
لاضجاد السشاعية  السزادة للتحخي عؽ ا بالأنديؼالفحص السرلي بتقشية الامتداز السشاعي السختبط اعتسادا على 
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( بيشسا شسلت 21لجاء السقؾسات الكؾنجية. شسلت السجسؾعة الاولى السؾجبات للفحص السرلي )العجد=
جُسعت عيشات الجم و السرل مؽ كل الاناث اللاتي  (.28السجسؾعة الثانية الدالبات للفحص السرلي )العجد=

ذحسي عالي البخوتيؽ ال الكؾلدتخول, الجىؾن الثلاثية,تؼ شسؾليؽ بالجراسة و ذلػ لتقييؼ مدتؾيات كل مؽ 
  , البخوتيؽ الكلي, الغلؾبيؾليؽ و الالبؾميؽ الكلي.(LDL(, البخوتيؽ الذحسي قليل الكثافة )(VLDLالكثافة 

أعيخت الشتائج عجم وجؾد اي فخوق معشؾية بيؽ السؾجبات و الدالبات للفحص السرلي لكل مؽ السؤشخات 
-131.9) 149 التي تؼ اعتسادىا في الجراسة, على الخغؼ مؽ ان مدتؾى الكؾلدتخول كان واطئاالبايؾكيسيائية 

اعلى لجى الدالبات للفحص  بسدتؾياتللفحص السرلي مقارنة  لجى السؾجبات (  ملغؼ/ ديديلتخ165.9
لسؾجبات اعيخت مدتؾيات واطئة لجى ا الثلاثية( ملغؼ /ديديلتخ. كسا ان الجىؾن 175-146.7)161السرلي 

( ملغؼ/ديديلتخ مقارنة بسدتؾيات اعلى لجى الدالبات للفحص 196.8-123.3) 160للفحص السرلي  
كان ( ملغؼ/ديديلتخ. الفخق السعشؾي الؾحيج الحي تؼ ملاحغتو في ىحه الجراسة 195.3-134.2) 165السرلي

( لجى P=0.023بذكل معشؾي )و  حيث كان مختفعا  ( سشو 35-26في مدتؾى الكلؾبيؾليؽ للفئة العسخية بيؽ )
 الدالبات للفحص السرلي مقارنة بالسؾجبات.

 

Introduction 

     Toxoplasmosis is an infection caused by a member of the Apicomplexa eukaryotes, namely 

Toxoplasma gondii. Toxoplasmosis is a cosmopolitan infection of humans and other warm-blooded 

animals. This protozoan parasite is of remarkable public health and economic concern [1]. Infections 

initiated by T. gondii continue to cause major public health problems as they can cause various clinical 

outcomes, such as abortion, retino-choroiditis, hydrocephalus, mental retardation, and even fatal death 

and life-threatening encephalitis in people with AIDS, organ transplantation, and immunosuppressive 

therapy [2, 3]. Globally, it has been estimated that T. gondii infection affects 30% to 65% of the entire 

global population [4]. The sero-prevalence of T. gondii infection in humans increases with age, but it 

does not differ significantly between the sexes and is lower in cold regions [5].  

Recently, focusing on Toxplasmosis has increased dramatically in Iraq through several studies [6, 7]. 

The involvement of serum biochemical parameters, e.g. the levels of cholesterol, triglycerides, high 

density lipoprotein (HDL), very low density lipoprotein (VLDL), low density lipoprotein (LDL), total 

protein, total globulin, and total albumin, in humans infected with some parasites has attracted the 

attention of many investigators [8, 9]. In-vitro studies revealed that such parasites can grow in lipid-

rich media without serum [10]. The aim of this study is to assess the levels of some biochemical 

parameters in Toxoplasma positive and negative subjects. 

Materials and methods  

Subjects and Study design 

    This research was an analytical case control study conducted from October 2018 until March 

2019 .The population in this study was adult women who attended several hospitals, Primary Health 

Care centres, and private clinics. Sample collection was carried out by consecutive sampling with 49 

participants who matched inclusion criteria and had no exclusion criteria. The inclusion criteria 

included adult women with age of less than 60 years, whereas exclusion criterion was pregnancy.   

Blood Samples 

   Five ml of vein-blood was collected from each participant in a sterilized plain tube and left for 25 

minutes at room temperature for clotting. The sample was then centrifuged at 2000xg for 12 minutes 

for serum collection, which was aspirated by using a micropipette,  dispensed into a sterile tube, and 

stored at -20
○
C until used for ELISA test. 

Detection of the anti-T. gondii IgG and anti-T. gondii IgM 

     Serum samples were analysed for anti-T. gondii IgG antibodies with the enzyme immunoassay kit 

“Toxoplasma IgG” (Humman). Result equivalent or higher than 8 IU/ml was considered positive. Also, 

positive serum samples for anti-T. gondii IgG antibodies were screened for anti-T. gondii IgM 

antibodies by the  available enzyme immunoassay “Toxoplasma IgM” kit (Humman). Both tests were 

applied after the instructions available with the kits. 
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Biochemical tests 

     Triglycerides (TGS), cholesterol, and HDL levels were measured using a traditional enzymatic 

assay (Linear chemicals, Montgat-Barcelona, Spain). While, levels of LDL and VLDL were calculated 

using the following equations [11]: 

LDL (mg/dL) = Total Cholesterol-HDL – Triglycerides (mg/dL) /5 

VLDL (mg/dL) = Triglycerides (mg/dL) /5 

Serum levels of total protein and albumin were measured by using the enzyme colorimetric method 

(Bio kit, Spain). Finally, serum globulin was measured by using protein electrophoresis [12]. 

Statistical Analysis 

     The results were stated as percentage and mean ±standard deviation (SD). Data analysis was 

achieved by SPSS 16.0 (SPSS Inc., Chicago, IL, USA).The data were assessed by chi-square test and 

the Student’s t-test (t). P values < 0.05 were considered statistically significant. Kappa value was used 

to assess the agreement between the IgG and IgM results. 

Results  

     This study was designed as a case control study. The patients were divided into two groups 

according to their anti-toxoplasma IgG and/or IgM results. A substantial agreement between the levels 

of IgG and IgM was found and the Kappa value was 0.80. 

     The first group was the Toxoplasma gondii positive group (n=20). The second group was T. gondii 

negative group (n=29). The results of cholesterol levels are illustrated in Figure-1. The results 

demonstrated a non-significant difference of cholesterol level in the serum samples of T. gondii 

positive and T. gondii negative groups, although cholesterol levels were lower (149; 131.9-165.9 

mg/dL) in T. gondii positive group as compared to T. gondii negative group (161; 146.7-175 mg/dL) . 

     The results of triglyceride levels are shown in Figure-2. The results also demonstrated a non-

significant difference of triglycerides in the serum samples of T. gondii positive and T. gondii negative 

groups, although the levels were lower  (160; 123.3-196.8 mg/dL) in T. gondii positive group 

compared with T. gondii negative group  (165; 134.2-195.3 mg/dL) .  

     The results also showed a non-significant difference  of cholesterol in the serum samples of T. 

gondii positive and T. gondii negative women for the different age groups (Table-1).  

     The results also showed non-significant differences  of triglycerides in the serum samples of 

positive T. gondii and negative women for the different age groups.  

     The results revealed non-significant differences of HDL in the sera of T. gondii positive and T. 

gondii negative groups, although the level was slightly higher in T. gondii positive women (50.48 

mg/dL) compared with T. gondii negative women (48.86 mg/dL) (Figure-3). These results were 

similar to those of serum levels of VLDL, which also presented no significant differences between T. 

gondii positive and T. gondii negative women, who showed very similar levels (32.76 and 32.31 

mg/dL, respectively) (Figure-4). On the other hand, LDL was significantly decreased in the T. gondii 

positive women (63.6 mg/dL) as compared to T. gondii negative women (80.99 mg/dL) (Figure-5). 

     Globulin level was slightly lower in T. gondii positive women (3.01g/dL) compared with  T. gondii 

negative women (3.47 g/ dL) (Figure-6). No significant difference was noticed between the two 

groups. A significant difference in globulin level was noticed between these two groups, but only at an 

age range of 26-35 years. Globulin level was significantly higher (p=0.023) in Toxoplasma negative 

subjects (3.58 g/dL) as compared to Toxoplasma positive subjects (2.88 g/dL) (Table- 6). 

     Albumin level was significantly lower (p= 0.007) in Toxoplasma positive subjects (4.17 mg/dL) 

versus a high level in Toxoplasma negative subjects (4.75 mg/dL). In addition, significant differences 

in albumin levels were noticed among these two groups at age ranges of 18-25 and 26-35 years 

(Table-7). On the other hand, no significant differences were noticed in total protein levels between 

Toxoplasma positive subjects (7.5 mg/dL) and Toxoplasma negative subjects (7.71 mg/d) (Figure-8). 
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Figure 1-Cholesterol levels in Toxoplasma positive and Toxoplasma negative subjects. 

 

Table 1- Cholesterol levels in Toxoplasma +ve and Toxoplasma –ve subjects in relation to age groups. 

Age/years 
T

otal 

Toxoplasma 

+ ve 

Mean of 

Cholesterol 

level(mg/dL) 

Toxoplasma 

– ve 

Mean of 

Cholesterol 

level (mg/dL) 

p

-value 

18-25 
1

5 
7 144 8 183 

0.

22 

26-35 
2

3 
12 147 11 159 

0.

19 

36+ 
1

1 
2 161 9 130 

0.

91 

 

 

 
 

Figure 2-Triglyceride levels in Toxoplasma positive and Toxoplasma negative subjects. 
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Table 2- Triglycerides levels in Toxoplasma +ve and Toxoplasma –ve subjects in relation to age 

groups. 

Age/years 
T

otal 

Toxoplasma + 

ve 

Mean 

triglycerides 

level(mg/dL) 

Toxopl

asma – ve 

Mean 

triglycerides 

level (mg/dL) 

p-

value 

18-25 
1

5 
7 182 8 182 

0.

89 

26-35 
2

3 
12 158 11 159 

0.

99 

36+ 
1

1 
2 105.5 9 160.8 

0.

82 

 

 

 
 

Figure 3-HDL levels in Toxoplasma positive and Toxoplasma negative subjects. 

 

Table 3- HDL levels in Toxoplasma +ve and Toxoplasma –ve subjects in relation to age groups. 

Age/y

ears 

T

otal 

Toxopl

asma + ve 

Mean 

HDL 

level(mg/dL) 

Toxopl

asma – ve 

Mean 

HDL level 

(mg/dL) 

p

-value 

18-25 
1

5 
7 51.75 8 46.22 

0

.2 

26-35 
2

3 
12 55.09 11 53.79 

0

.65 

36+ 
1

1 
2 49.9 9 51.9 

0

.72 
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Figure 4-VLDL levels in Toxoplasma positive and Toxoplasma negative subjects. 

 

Table 4- VLDL levels in Toxoplasma +ve and Toxoplasma –ve subjects in relation to age groups. 

 

Age

/years 

T

otal 

Toxopl

asma + ve 

Mean 

VLDL 

level(mg/dL) 

Toxopl

asma – ve 

Mean 

VLDL level 

(mg/dL) 

p

-value 

18-25 15 7 36.3 8 42.9 0.47 

26-35 
3

3 
12 31.7 11 36.3 0.45 

36+ 
1

1 
2 30 9 30.3 0.96 

 

 
 

Figure 5-LDL levels in Toxoplasma positive and Toxoplasma negative subjects. 
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Table 5- LDL levels in Toxoplasma +ve and Toxoplasma –ve subjects in relation to age group 

Age

/years 

T

otal 

Toxopl

asma + ve 

Mean 

LDL 

level(mg/dL) 

Toxopl

asma – ve 

Mea

n LDL level 

(mg/dL) 

p

-value 

18-25 
1

5 
7 55.2 8 101 0.17 

26-35 
2

3 
12 64.6 11 78.1 0.25 

36+ 
1

1 
2 47.4 9 62.8 0.42 

 

 
Figure 6-Globulin levels in Toxoplasma positive and Toxoplasma negative subjects. 

 

Table 6- Globulin levels in Toxoplasma +ve and Toxoplasma –ve subjects in relation to age groups. 

Age

/years 

T

otal 

Toxopl

asma + ve 

Mean 

globulin 

level(g/dL) 

Toxopl

asma – ve 

Mean 

globulin level 

(g/dL) 

p

-value 

18-25 
1

5 
7 3.02 8 3.48 0.22 

26-35 
2

3 
12 2.88 11 3.58 0.023 

36+ 
1

1 
2 3.17 9 3.20 0.95 
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Figure 7-Albumin levels in Toxoplasma positive and Toxoplasma negative subjects. 

 

Table 7- Albumin levels in Toxoplasma +ve and Toxoplasma –ve subjects in relation to age groups 

Age/years  T

otal  

Toxop

lasma + ve  

Mean 

Albumin 

level(g/dL) 

Toxop

lasma – ve 

Mean 

Albumin 

level(g/dL) 

p

-value 

18-25 1

5 

7 4.88 8 4.1 0

.026 

26-35 2

3 

12 4.76 11 4.01 0

.0065 

36+ 1

1 

2 4.40 9 4.1 0

.49 

 

 
Figure 8-Total protein levels in Toxoplasma positive and Toxoplasma negative subjects. 
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Table 8- Total protein levels in Toxoplasma +ve and Toxoplasma –ve subjects in relation to age 

groups. 

Age

/years  

T

otal  

Toxopl

asma + ve  

Mean 

total protein 

level(g/dL) 

Toxopl

asma – ve 

Mean 

total protein 

level(g/dL) 

p

-value 

18-25 5 7 7.9 8 7.2 .06 

26-35 3 12 7.69 11 7.60 0.37 

36+ 1 2 7.56 9 7.61 0.47 

Discussion 

    This investigation demonstrated interesting results approving that T. gondii alters some biochemical 

parameters. The results of lipid profile indicated a drop in cholesterol and triglycerides levels and the 

grade of lipid peroxidation, as characterized by a significant increase in HDL.  

     The association between the concentrations of cholesterol in people infected with some parasites 

has attracted the consideration of various researchers. Toxoplasma is incapable of synthesize 

cholesterol de novo and relies on recovering LDL-derived cholesterol from the host cell through LDL-

mediated endocytosis or protein linked to the LDL receptor [13]. A mechanism has been proposed to 

control the entry of toxoplasma into cells by host and not parasite cholesterol [14]. These 

investigations revealed that cholesterol has a significant part in pathogenesis of T. gondii infection. 

However, facts on the lipid bases of T. gondii are very rare and the molecular tools by which 

Toxoplasma recovers lipids of the host cell are mostly unidentified [15]. Previous studies showed high 

concentrations of lipoproteins in people with protozoan infections [16]. Alterations in these 

lipoproteins were noticed in some other infections, as in HIV infected individuals who are under 

antiviral therapy [17]. Conflicting results were attained by other investigators, which might be 

attributed to the chronic nature of the disease, which is mostly the case in this study. However, in 

acute malaria infections, the levels of HDL and LDL were decreased, whereas that of triglycerides was 

increased temperately [18]. In another study, acute phase HDL was reported to be altered, with 

reduced HDL and antioxidant activity as well as other structural-compositional changes and 

inflammatory protein interactions [19]. A different study showed that the reason for the decline in 

HDL can be the hypertriglyceridemia-related acute phase response, which is an immediate response 

[20]. More investigations are needed to characterize the HDL particle during both the chronic and 

acute phases of toxoplasmosis. Finally, this study detected no significant differences in some 

parameters the lipid profile between the studied groups. This could be due to the limited number of 

cases.  

     These results are in disagreement with those of Yarim et al. [21], who observed hypoalbuminemia 

with a lower A/G ratio in infected dogs. Low concentration of albumin suggests damaged functions of 

the liver. Many factors can influence the fluctuation of serum proteins, including parasites and other 

infectious diseases [22]. Previous animal research reported a decrease in serum albumin levels in 

experimentally infected Toxoplasma mice due to liver injury [23]. However, in the present study, all T. 

gondii seropositive patients did not show any clinical features related to liver damage. Therefore, 

albumin level did not show the decrease reported by other studies.  

     Finally, this study revealed that T. gondii has a role in altering some biochemical factors in infected 

women, as characterized by the decline in the levels of cholesterol, triglycerides, and LDL, with the 

obvious increase in HDL concentration. Further investigations are required to investigate the effects of 

the phases of toxoplasmosis (chronic versus acute) on the alterations of all these parameters. 
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