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Abstract: 
Blood lipids are important mediators of host defense during the acute phase of innate 

immunity. Parasites may induce significant changes in lipid parameters, as has been shown in 

vitro study where substitution of serum by lipid/cholesterol in medium and in experimental 

models (in vivo). Thus changes in lipid profile occur in patients that having active infections 

with most of the parasites. Toxoplasma cannot synthesize cholesterol and depends upon 

acquisition of low density lipoprotein (LDL)-derived from the host cell, via endocytosis 

mediated by the LDL receptor or the LDL receptor-related protein.The present study is 

conducted to evaluate the changes in lipid profile in  T. gondii infected women.A total of 

patients included 87 aborted women who had positive test for toxoplasmosis and a two control 

groups (115 non toxoplasmosis women): The first control group (negative control) contains 88 

apparently healthy women and the second control group (positive control) contains 87 aborted 

women, were registered from Al-Yarmouk Teaching Hospital in Baghdad. Both control groups 

had negative test for toxoplasmosis. These samples were collected between the period January 

2009 and May 2010. Patients and controls women's had comparable age that ranged between 

15-45 years old. Serum samples were collected from each woman in the three groups and then 

the Enzyme Linked Immunosorbant Assay (ELISA) and Lipid profile assays were performed 

by using two commercial kits. In the basis of ELISA test anti-T. gondii antibodies (IgG and 

IgM), detected in the patients sera, three types of toxoplasmosis were identified. These were; 

acute type, sub-acute type and chronic type. Most of patients had chronic type 75 (86.2%). 

There were significant decreased in the total cholesterol are 165.05 (control groups 212.44, 

213.33 respectively), triglycerides 134.98 (control groups 173.81, 174.40 respectively), LDL 

87.78 (control groups 137.32, 135.87 respectively) and vLDL values 26.99 (control groups 

34.70, 34.60 respectively). In contrast, there was significant increased in HDL value (49.0) as 

compared with control groups (40.42, 38.78 respectively). Also the result indicated that there 

were no significant differences in lipid profile values between the three types of disease. 

Toxoplasma gondii had a role in changes lipid profile values in infected women which 

characterized by decrease in cholesterol and triglyceride and LDL with a significant increases 

in HDL level. Further studies needed to maintain the effect of duration of the toxoplasmosis 

(acute or chronic) on the changes in lipid profile.  
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Introduction:        
Toxoplasmosis is an infectious disease of 

worldwide endemic distribution. It is 

caused by an obligatory intracellular 

protozoan parasite T. gondii. The parasite is 

able to infect all warm-blooded animals 

(including human beings) as intermediate 

hosts, who become infected either by 

ingested water and foodstuff contaminated 

(directly or indirectly) with cat feces 

containing mature oocyst or by ingesting 

raw or undercooked meat containing tissue 

cysts
 
[1]. The course of infection by T. 

gondii is generally benign, as the vast 

majority of the infected human population 

remains asymptomatic or presents only 

mild symptoms. However, the infection can 

cause significant morbidity and mortality in 

the developing fetus and in 
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immunocompromised individuals [2]. 

Infection contracted during the first 

trimester of pregnancy induces the most 

severe symptoms, while in the second and 

third trimesters, the severity of lesions 

decrease [3]. In Arab and regional 

countries, the prevalence of toxoplasmosis 

was ranged between 26-81.4% [4, 5, 6]. In 

Iraq toxoplasmosis studies have reported 

different prevalence rates, ranged between 

19.1-25.2% [7, 8] Blood lipids are 

important mediators of host defense during 

the acute phase of innate immunity. 

Infection and inflammation typically 

decrease blood total cholesterol (total-C) 

and high density lipoprotein cholesterol 

(HDL), but may increase triglycerides
 

 
[9, 10]. Recent observations suggested that 

cholesterol exerts many actions by 

maintaining a specialized type of 

membrane domain and have been thought 

to act as platform through which signal 

transduction events are coordinated and 

pathogens gain entry to infect host cells 

[11, 12]. Relationship of serum cholesterol 

levels in man infected with parasites has 

drawn the attention of various workers. 

Since it has been shown in vitro studies that 

parasites like Giardia and Entamoeba can 

grow in lipid rich media in the absence of 

serum, it would be interesting to 

determinate the mechanism of 

lipid/cholesterol utilization. The 

requirement of cholesterol for 

internalization of eukaryotic pathogens; 

like Leishmania, Plasmodium and 

Toxoplasma under variable circumstances 

are poorly understood [11, 13]. There is an 

emerging body of evidence showing that 

the intracellular protozoan T. gondii alters 

host cell metabolism for entry and 

replication and uses host metabolic 

products for its own metabolic pathways
 

[14] because Toxoplasma cannot synthesize 

cholesterol and depends upon acquisition of 

low density lipoprotein (LDL)-derived 

from the host cell, via endocytosis mediated 

by the LDL receptor [15] or the LDL 

receptor-related protein [16]. So, the 

present study is conducted to evaluate the 

changes in lipid profile in T. gondii infected 

women. 

 

Materials and Methods:  
i. Subjects collection: Blood samples 

(without EDTA) were collected from 87 

aborted women who had the curettage 

operations at the Obstetric and Gynecology 

Department of Al-Yarmouk Teaching 

Hospital in Baghdad. They had positive test 

for toxoplasmosis by ELISA test. These 

samples were collected between the period 

January 2009 and May 2010. Also two 

control groups were collected (total 115 

women). The first one, 88 apparently 

healthy women referred to the laboratory 

unit of Al-Yarmouk Teaching Hospital for 

marriage testing profile and the second 

control group contains 87 aborted women. 

Both groups had negative test for 

toxoplasmosis (ELISA test). These samples 

were used as negative control and positive 

control group, respectively. The patient and 

control women's had comparable age that 

ranged between 15-45 years old. Five ml of 

venous blood were collected from each 

patient and control individual. The blood 

was placed in a plain tube and left to stand 

for 30 minutes at room temperature to clot. 

Then, the tube was centrifuged (2000 rpm) 

for 10 minutes to collect serum, which was 

frozen at -20°C after dividing it into 

aliquots (0.5 ml in each). 

ii. Enzyme Linked Immunosorbant Assay 

(ELISA): This assay was performed using 

two commercial kits (Biokit Diagnostics 

Company, Spain) for the detection of IgG 

and IgM anti-T. gondii antibodies in serum. 

This test was performed for each patients 

and controls. 

iii. Lipid profile assays: Total cholesterol 

(C), Triglycerides (TGS) and High-Density 

Lipoprotein (HDL), were determined using 

a standard enzymatic assay (Linear 

chemicals, Montgat-Barcelona, Spain). 

Whereas, Low-Density Lipoprotein (LDL) 

and very Low-Density Lipoprotein (v LDL) 

were calculated by the Friedewald formula
 

[17]: 

 

     LDL mg/dL = C - HDL - TGS/5 

  v LDL mg/dL = TGS/5 

 

http://www.lipidworld.com/content/4/1/10#B3
http://www.lipidworld.com/content/4/1/10#B3
http://www.lipidworld.com/content/4/1/10#B59
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iv. Statistical analysis: Data were presented 

for the qualitative data in terms of observed 

numbers and percentage, frequencies and 

significant differences (P ≤ 0.05, 0.01 or 

0.001) between the groups of the study 

were assessed using Pearson Chi-square 

test. For quantitative data they were 

presented in terms of mean, standard error 

of the mean, range and significant 

differences (P ≤ 0.05, 0.01 or 0.001) were 

assessed by analysis of variance (ANOVA 

test) for more than two independent means. 

Such analyses were carried out using the 

computer program SPSS-18 (Statistical 

Packages for Social Sciences-version 18). 

Results:  
In the basis of ELISA test anti-T. gondii 

antibodies (IgG and IgM), detected in the 

patients sera, three types of toxoplasmosis 

were identified. These were; acute type 

(negative for IgG and positive for IgM), 

sub-acute type (positive for IgG and IgM) 

and chronic type (positive for IgG and 

negative for IgM). Most of patients had 

chronic type 75(86.2%) (Figure 1). Table 1 

illustrates that all lipid profile of T. gondii 

infected women. There were significant 

decreased in the total cholesterol 165.05 

(control groups 212.44, 213.33 

respectively), triglycerides 134.98 (control 

groups 173.81, 174.40 respectively), LDL 

87.78 (control groups 137.32, 135.87 

respectively) and vLDL values 26.99 

(control groups 34.70, 34.60 respectively). 

In contrast, there was significant increased 

in HDL value (49.0) as compared with 

control groups (40.42, 38.78 

respectively).The results indicated that 

there were no significant differences in 

lipid profile values (total cholesterol, 

triglycerides, LDL, HDL and vLDL) 

between the three types of disease (Table 

2). 
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Fig. 1: Type of toxoplasmosis according to anti-Toxoplasma gondii antibodies (IgG and   

              IgM) detected by ELISA in the sera of patients. 
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Table 1: Lipid profile values of women infected with Toxoplasma gondi and control groups. 
 

Lipid profile Patients 

Mean±SEM  

(Range) 

First control group 

Mean±SEM  

(Range)  

second control 

group Mean±SEM  

(Range) 

F; D.F; P- value 

Total cholesterol 

(mg/dL) 

165.05±4.81 

(100.0-391.0) 

212.44±4.82 

(150.0-380.0) 

213.33±4.92 

(150.0-385.0) 32.41; 259,2; 0.0001* 

Triglycerides 

(mg/dL) 

134.98±4.86 

(66.0-273.0) 

173.81±3.57 

(120.0-280.0) 

174.40±4.67 

(125.0-275.0) 26.34; 259,2; 0.0001* 

HDL (mg/dL) 49.00±1.32 

(22.0-67.0) 

40.42±0.58 

(30.0-50.0) 

38.78±o.91 

(32.0-41.0) 31.16; 259,2; 0.0001* 

LDL (mg/dL) 87.78±4.97 

(15.0-300.0) 

137.32±4.67 

(76.0-298.0) 

135.87±3.85 

(77.0-287.0) 
38.79; 259,2; 0.0001* 

vLDL (mg/dL) 26.99±1.01 

(13.0-54.0) 

34.70±0.71 

(24.0-56.0) 

34.60-0.71 

(26.0-54.0) 
28.93; 259,2; 0.0001* 

LDL/HDL ratio 2.08±0.17 

(0.2-7.1) 

3.59±0.18 

(1.5-9.3) 

3.38-0.17 

(1.6-8.9) 
22.22; 259,2; 0.0001* 

 *P-value =highly significant. 

 

Table 2: Lipid profile values (Mean±SEM & Range) in the three types of toxoplasmosis in 

infected women. 
Lipid profile values Acute type 

(IgG-ve & 

IgM+ve) 

Sub-acute type 

(IgG+ve & 

IgM+ve) 

Chronic type 

(IgG+ve & 

IgM-ve) 

F; D.F; P value 

 

 
Total cholesterol (mg/dL) 202.25±37.69 154.13±10.40 164.23±5.09 1.647; 84,2; 0.199* 
Triglycerides (mg/dL) 163.50±36.24 145.75±16.26 132.31±5.05 1.150; 84,2; 0.322* 
HDL (mg/dL) 47.50±6.51 43.25±4.76 49.69±1.41 1.019; 84,2; 0.365* 
LDL (mg/dL) 120.00±32.08 81.75±12.96 86.71±5.35 1.055; 84,2; 0.353* 
vLDL (mg/dL) 32.50±7.33 29.13±3.30 26.47±1.05 1.013; 84,2; 0.367* 
LDL/HDL ratio 2.90±1.14 2.19±0.53 2.02±0.19 0.572; 84,2; 0.567* 

*P-value =not significant. 
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Discussion: 

This study revealed interesting results 

confirming that T. gondii reduces an 

atherogenic index in infected women. 

This confirmation approved by: the 

lipid profile picture, which revealed 

decrease in cholesterol and 

triglycerides and the lipid peroxidation 

status that characterized by significant 

increase in HDL level. The relationship 

of serum cholesterol levels in human 

infected with parasites has drawn the 

attention of various workers. 

Toxoplasma cannot synthesize 

cholesterol novo and depends upon 

acquisition of LDL-derived cholesterol 

from the host cell, via endocytosis 

mediated by the LDL receptor
 
[18] or 

the LDL receptor-related protein
 
[16]. 

A mechanism by which host and not 

parasite cholesterol controls the entry 

of Toxoplasma into cells has been 

proposed [19]. These studies indicated 

that cholesterol does have an important 

role in pathogenesis of toxoplasmosis. 

However, data on parasite lipid sources 

are scarce and the molecular 

mechanisms by which Toxoplasma 

acquires host cell lipids are largely 

unknown [20]. The previous studies 

have shown elevated levels of 

lipoproteins like HDL, LDL and total 

cholesterol in patients suffering from 

parasitic infection [21]. The changes in 

plasma lipoprotein were seen in many 

diseases such as in among those 

infected with HIV and taking antiviral 

therapy, total cholesterol, and in some 

cases, HDL was increased [22], and the 

same results were obtained in this 

study especially with HDL. Opposite 

results were obtained by other workers, 

this may be due to the chronic nature 

of the disease since the majority of 

cases in this study are chronic type 

(Figure 1). Since, in acute malaria 

infection resulting in decreased levels 

of HDL and LDL and moderately 

increased triglycerides [23]. In another 

study HDL is altered ‘‘acute phase 

HDL’’, including a reduction of HDL, 

decreased antioxidant activity, and 

other structural–compositional changes 

and interactions with inflammatory 

proteins
 
[24]. Another study indicated 

that the reason for decreased HDL may 

be the acute phase response, which is 

an immediate reaction, associated with 

hypertriglyceridemia. Future studies 

may be needed to characterize the 

HDL particle, during acute and chronic 

phase's responses of toxoplasmosis. 

Finally, this study observed no 

significant differences in the lipid 

profile levels between the three types 

of toxoplasmosis. This may be due to 

the low number of cases in acute and 

sub acute disease in this study, but this 

what we could collect in the period of 

the research. In conclusion, this study 

showed that T. gondii had a role in 

changes lipid profile values in infected 

women which characterized by 

decrease in cholesterol and triglyceride 

and LDL with a significant increases in 

HDL level. Further studies are needed 

to maintain the effect of duration of the 

toxoplasmosis on the changes in lipid 

profile. 
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 لمقوسات  ء االمصابات بداوفي النسِاءَ المجهضات  مستوى الدهون تغييرات فيال

 
 هدى حميد حسن**                      ازهار هاتف القريشي*

  الخطيب**محمد جواد شذى 
 

 *فرع الاحياء المجهرية، كلية الطب، الجامعة المستنصرية.
 **فرع الكيمياء الحياتية، كلية الطب، الجامعة المستنصرية.

 
 الخلاصة :

 علىالطفيليات تحفز . الذاتية ةمناعال من دةأثناء المرحلة الحا يفلمضاع دفا فيمهم الط يوسدهون الدم دورال تلعب
، حيث واني الزجاجحدوث تغييرات معنوية في مؤشرات الدهون حيث لوحظ ذلك في الدراسات المختبرية داخل ا

استعيض عن المصل بالدهن/ كوليسترول في الوسط المنمى عليه الطفيلي كما و لوحظ ذلك في الدراسات التي 
غير   Toxoplasma gondiiالكوندية جريت داخل نموذج مختبري )داخل الكائن الحي(. ان طفيلي المقوسات ا

( LDL) ضالشحمي المنخف ةبروتين الكثاف كلاهلى إستع قادر تصنيع مادة الكوليسترول الخاص به لذلك تعتمد
او بواسطة بروتين ذو علاقة  LDL الالتهام الخلوي او بواسطة مستقبل الـ، عن طريق يفالمض ةخلي نم المشتق

المصابات بطفيلي  ساءلنامستوى الدهون في في  تقييم التغييراالحالية لت الدراسة تهدف .LDL بمستقبل الـ
لديهن نتيجة موجبة لفحص اضداد داء  مجهضة إمرأة 87المرضى  تضمنت عينة.T. gondii الكوندية المقوسات 
 لسيطرةمجموعة ا رموك التعليمي في بغداد.يمستشفى ال جمعت من أة( إمر  115) سيطرة يمجموعتو  المقوسات

 87حتوي تالثانيةَ )سيطرة إيجابية(  لسيطرةعلى ما يبدو ومجموعة ا سليمةإمرأةَ  88حتوي تالأولى )سيطرة سلبية( 
تم جمع هذه العينات خلال . toxoplasmosisـ للفحص اها إختبار سلبي عند ناك ين، كلتا المجموعت مجهضة

 45-15راوح بين تالذي  نمقار  رمع ةساء السيطر نالمرضى و ن لدى اك .2010الى ايار  2009الفترة كانون الاول 
( وفحص  ELISAي فحص الاليزا )اجر  إمرأة في المجموعات الثلاث وبعد ذلك لن كممصل ة عين ت. جمعةسن

لطفيلي المقوسات  المضادة جسامللأ الاليزاز إختبارِ يمجارية . باستعمال عدد فحص ت عيناتال لصورة الدهون لك
نوع  د و؛ النوع الحاالانواعهذه  انتك. المرض منالمرضى ، ثلاثة أنواع  مصول في  (IgG, IgM)الكوندية
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في  نقص معنوي%(. كان هناك  86.2) 75زمن المنوع  عندهمحاد ونوع مزمن. أغلب المرضى كان تحت ال
ل الكولوستيرو  -ثلاثي وعلى التوالي(  213.33 و 212.44ة السيطر )مجاميع  165.05الكلي  لالكولوستيرو 

 و 137.32ة السيطر )مجاميع  LDL    87.78 و على التوالي( 174.40 و 173.81ة السيطر )مجاميع   134.98
النقيض من على التوالي(. على  34.60 و 34.70ة السيطر )مجاميع  vLDL  26.99 على التوالي( و 135.87

على  38.78 و 40.42ة )السيطر مجاميع ب تنور ماُ قاذا HDL(49.0 ) ةفي قيم زيادة معنويةذلك، كان هناك 
يمكن  الثلاثة. أنواعِ المرض بين قيم الدهونفي  معنويةإختلافات  لا  توجد هانائج أشارت النت كماالتوالي(. 

 و صاباتمفي النِساءِ ال مستوى الدهوندور في تغيير  كونديةالطفيلي المقوسات ل الاستنتاج من الدراسة الحاليه ان
في مستوى  معنوية ةع زيادم LDLو لالكولوستيرو  -ثلاثي في الكولوستيرول و المعنوي ز بالنقصانذي ميال

HDL . مستوى  و مزمن( على التغييرات فيا)حاد  نوع المرضتأثير  بيانأخرى ل لدراساتكما ان هناك حاجة
  .الدهون

 

 

 
 

 


