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Abstract 

     Intestinal protozoa are among the organisms that cause diseases in various countries of the 

world, especially poor countries. Six hundred and three  stool samples were collected from patients 

coming to  some hospitals in Mansoura District (22 May Hospital, Cuban Hospital, Al-Naqeeb 

Hospital, Al Salam Hospital), and blood samples were taken from 384 patients of both sexes 

infected with intestinal protozoa (E. histolytica, Giardia lamblia)  and 21 blood samples from non-

infected people. 

      The results of the current study showed that the total infection rate of intestinal protozoa (E. 

histolytica, G. lamblia) was 603/384 (63.68%). For blood picture tests, a decrease in haemoglobine 

values and an increase in the total number of white blood cells and Eosinophils were observed for 

the affected people. The aim of this study is to determine the prevalence rate of E. histolytica and 

G. lamblia and its effect on some hematological parameters in some hospitals in Al-Mansoura 

District of Aden Governorate (Yemen). 

     We recommend raising the level of health by providing educational programs and paying 

attention to personal hygiene in order to reduce the incidence of parasites, activate the role of 

health institutions, and work to combat rodents and insects to cut off the parasite life cycle. 
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Introduction 
     Infection with intestinal protozoa has worldwide distribution and is particularly common in 

tropic and sub-tropic areas of the world, with millions of cases of diarrhea occurring in each year 

and in people with low social, and economic conditions and poor living conditions, as well as 

people in crowded areas with poor sanitation, improper disposal of garbage, unsanitary water 

supplies and unhealthy personal habits  (11; 21) 

     Protozoan  infections were amongst the leading causes of morbidity and mortality throughout 

the world (19). With more than 58 million diarrheal cases detected each year (23). However, it was 

difficult to estimate the actual burden of protozoan infections due to under reporting. Moreover, 

intestinal protozoan infections contribute to malnutrition, protein and iron deficiencies, an 

increment on health costs, as well as long-term deleterious effects (9). 

     The amoebic infection and giardiasis were one of the intestinal protozoa that cause public 

health problems in most developing countries as well as some developed countries G. lamblia and 

E. histolytica is considered to be one of the leading causative agents of diarrhoea in both children 

and adults (6; 7). 

     Infection with intestinal parasites has a significant effect on the values of white blood cells 

(WBC) components, eosinophils and hemoglobin (Hb) (5). Hemoglobin loss occurs in some 

pathological conditions including: parasitic infection, malnutrition, blood loss (3). Other 

components, such as packed cell volume (PCV), has relation with anemia where the loss of PCV 

occurs as a result of specific conditions such as anemia (14). White blood cells are considered as 

one of the basic components of blood and are presented in peripheral blood (12).  to provide 
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defense against parasites and other diseases (15).  White blood cells vary in size, proportions and 

functions, which are Neutrophils, Eosinophils, Basophils, Lymphocytes and Monocytes (14). 

 

Materials and Methods 
Study area: 

     Aden governorate is located along the southern coast of the Republic of Yemen. It lies at (12
O
 - 

47'N) latitude and (44
O
 - 58'E) longitude and is a semi island (20). Aden is about 363 kilometers 

far from the capital Sana'a. It occupied about 750 km
2
 and is divided into eight districts. The 

population of Aden governorate is 684,322 (27). 

 

Figure (1). Map of Aden governorate adapted by www.europa.uk.com, showing the 

location of the directorate of Al-Mansoura 

Questionnaire 
    The subjects from whom stool and blood samples were taken were questioned by preparing a 

questioners asking patients to answer questions related to: name, gender, and ages. residence. 

 

Stool Collection 

     Clean plastic cups were used for stool samples collection (5-10g) avoiding presence of urine or 

any other substances that may lead to false results. 

 

Stool Examinations  
Macroscopicaly Examination 

     It was performed by observing grossly the consistency of stool samples, presence of protozoa, 

blood, mucus.  

Microscopicaly Examination  

Wet preparation technique (unstained preparation)   

    About 2 mg of faces were mixed with one or two drops of physiological saline (0.9 gm/dl) on a 

slide and covered with a cover-glass and examined microscopicaly, using low power objective lens 

(10X), followed by high objective lenses (40X), at least three smears were examined for each 

sample (13). 

Formalin – Ether sedimentation technique:  
     All specimens were kept in a refrigerator and set at 4 ºC for not more than 24 hour before 

examination. These specimens were used for formalin-ether sedimentation. Approximately 2 g of 

Administrative divisions of Aden Governorate 

 

Gulf of Aden 
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stool were emulsified in a wax-paper cup, using applicator sticks in 20 ml of distilled water. The 

methods were done as described by  (24).  

    Each specimen was examined microscopically by staining preparation with, 2% iodine solution, 

methylene blue 0.06%, eosin stain 5g\1(0.5%w\v), and malachite green, 5g/l (0.5% w/v) (8; 10). 

 

Blood Examinations 

Blood samples collection: 

     Blood samples were collected from the 384 patients with intestinal protozoa, a sample of blood 

consisting of 2 milliliters was obtained from vein by a sterile disposable syringe from each patient. 

The blood sample was poured into  EDTA. anticoagulated tubes for WBC count, Eosinophil count 

and Hb determination (22). 

Blood picture examinations: 
   These examinations were performed for a certain number of infected patients with intestinal 

protozoa disorders. About 2 ml of the whole blood was collected into EDTA anticoagulated tubes 

to perform the (CBC). 

Statistical analysis 

    Statistical analysis of the data was performed using t-test, ANOVA and LSD were applied to 

find the significant difference between the data by using the statistical program SPSS (version 21). 

 

Results        
    The prevalence rates of intestinal protozoa infections was ( 63.68%) .This study records that the 

number and percentage of parasite were follows: Entamoeba histolytica 162(26.87%), Giardia 

lamblia 60(9.95%), CO-infection 120 (19.90%), Multi infection 42 (6.96%) (Table 1(. The results 

shows the percentage of intestinal protozoan infection in both males and females, as the infection 

in males was higher than that of females, with a  males rate reaching 201/603 (33.34%) and a 

females rate of 183/603 (30.34%), and a statistical differences that did not reach a significant 

degree. (t = 1.042, P = 0.298) and in both sexes.  

    The infection with E. histolytica was the highest, with a males rate 84/603   (13.93%) and 

78/603 (12.94%) a females, followed by co-infection (E. histolytica + G. lamblia,) which was a 

males rate 54/603 (8.96%) and 66/603 (10.94%) in females.  

    Followed by G. lamblia, with a males rate 39/603(6.47), and 21/603 (3.48%), in females. While 

the rate of multi infection was  E. histolytica +G. lamblia +E. Coli with a males rate 9/603 

(1.49%) and 7/603 (1.16%) in females, E. histolytica +G. lamblia +  E. vermicularis with a males 

rate 6/603 (1.00%) and 4/603 (0.66%) in females, E. histolytica +G. lamblia + Strongyloides with 

a males rate 4/603 (0.66%) and 2/603 (0.33%) in females, E. histolytica +G. lamblia +A. 

lumbricoides with a males rate 3/603(0.50%) and 2/603  (0.33%) in females, E. histolytica +G. 

lamblia +H .nana with a males rate 2/603(0.33%)  and  3/603 (0.50%) in females. It was also 

found in both  sexes, the other  parasites, where its percentage was 129 /603 (21.39%) with a males 

rate and 90 /603 (14.93%) in females.  
     Statistically and by using  the chi-square test ( x

2
 ), the results showed significant differences in 

parasite infection Giardia lamblia .(x
2
= 5.400, P= 0.020).  
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Table (1)  Prevalence of intestinal protozoan  infections and the other parasites by Sex in  some Al-Manssora hospitals Aden, Yemen 

NO = Number 

Significant at P-value ≤ 0.05 

X
2
 = Chi-Square 

Parasites Gender X
2
 P-value 

Male (n 330) 
NO  (%)

 

Female (n273) 
NO  (%)

 

Total 

(n=603) 
NO  (%)

 

Single Infection  

Entamoeba histolytica 84 (13.93) (12.94)87 (26.87)261 0.222 0.637 

Giardia lamblia                                                (6.47)93 (3.48)12 (9.95)66 5.400 0.020 

CO- infection  
 E. histolytica + G. lamblia                                     (8.96)45 (10.94)66 (19.90)216 20166 60189 

Multi infection  
 E. histolytica + G. lamblia + Entamoeba coli                  (1.49)3 (1.16)8 (2.65)26 60146 60628 

E. histolytica + G. lamblia + Strongyloides       (0.66)5 (0.33)1 (0.99) 6 60668 60525 
E. histolytica + G. lamblia + A. lumbricoides      (0.50)9 (0.33)1 (0.83) 4 60166 60644 

E. histolytica + G. lamblia + H .nana                   (0.33)1 (0.50)9 (0.83) 4 60166 60644 

E. histolytica + G. lamblia +  E. vermicularis   (1.00)6 (0.66)5 (1.66)26 60566 60418 

Total 201 (33.34 %) 183(30.34%) (69067)

975 
- 
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Effect of intestinal protozoa infection  (E. histolytica and G. lamblia) on blood picture 
    The patients infected  with intestinal protozoa were divided according to age groups into three 

groups that included 66 (1-9) years, 99 (10-19) years, 219 (20 -67) years, and using ANOVA test. 

It was found that there are significant differences in the values of HB, WBC. Eosinophil when 

comparing different age groups at the level of significance (P=0.025), (P=0.015), (P=0.000), ( 

Table 2).  

    The results showed that there was a decrease in the HB rate for the age group (1-9) year 

compared to the rest of the other age groups, as it reached (10.97 g/ dL), as reached its percentage 

in the age group (20-67) years (11.49 g / dL), then the age group (10-19) years (13.58 g / dL) 

(Figure 2). 

    A high rate of WBC was observed in the age group (1-9) years compared to the rest of the age 

groups, reaching  an average of (8.22×10
3
 /µL), followed by the age group (10-19) years. (7.71×10

3
 

/µL), and the lowest average for the age group was (20-67) years (7.09×10
3
 /µL) (Figure 3). 

    As for Eosinophil, the highest rate for the age group (10-19) years was 5.74, followed by the age 

group (20-67) in 5.68 rate, and the lowest rate was for the age group (1-9) years, with a rate of 4.65 

(Figure 4).  
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Table (2):  The blood picture analysis for intestinal protozoa infection  (Entamoeba histolytica and Giardia lamblia) 

LSD = P <0.05  (P = 0.000, P = 0.000, P = 0.032, P = 0.011 ,P = 0.020, P = 0.007) 

 

P. 

value 

HB P. 

value 

Eosinophil P. 

value 

T.WBC Age 

rang 

NO 

(384)  
Subject 

Rang Mean ±S.D Rang Mean ±S.D Rang Mean ±S.D 

 

 

 

60666 
 

(6.5-15.5) 

9.0 ±1.9426038  
 

 

60624 
 

(1.1-8.0) 

6.9 
5064±1.79 

 

 

 

60614 

 
 

(3.75-16.70) 

12.95 
7011 ± 3.69 3-2  66 Group (1) 

(10.2-17.3) 

7.1 
±1.5129047 

(1.3-15.0) 

13.7 
±2.834085 

(3.56-16.17) 

12.61 
8082± 2.95 23-26  33 Group (2) 

(7.7-16.1) 

8.4 
±1.7722053 

(0.1-13.2) 

13.1 ±2.814067 
(3.42-17.30) 

13.88 ±3.0088063 20-67 123 Group (3) 
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Figure (2): HB, WBC, and Eosinophils level for age groups 

 

 

Figure (3): WBC level for age groups 

 

 

  

Figure (4): Eosinophils level for age groups. 
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     I find out the direction of the differences between age groups, a statistical analysis was used to 

test the least significant difference (LSD) at the level of significance (P < 0.05) with respect to 

hemoglobin (HB).  

    Significant differences were found between the age groups (1-9) years and (10-19) years (P = 

0.000), between the age groups (20 -67) years, and (10-19) years (P = 0.000), and between the age 

group (1-9) years and (20 -67) years (P = 0.032). 

     For WBC, significant differences were found between the age groups (1-9) years, (20-67) 

years, and (10-19) years (P = 0.011). As for Eosinophil, significant differences were found 

between the age groups (10-19) years (1-9) years (P = 0.020), and between the age groups (20 -67) 

years (1-9) years (P = 0.007).  

    Table (3) shows the difference in the HB rate for those infected with intestinal  protozoa and 

non-infected and by using the t. test, it was found that there was a significant difference at the level 

of significance (P = 0.000). Also, it was observed that there is a decrease in the HB rate of the 

infected compared to the uninfected, as the HB rate reached (11.94g / dL) in the infected and 

(13.57g / dL) the non-infected.  

    Table (3) also shows the difference in the WBC rate for those infected with intestinal protozoa 

and non-infected, and using the t. test,  it was found that there was a significant difference at the 

level of significance (P = 0.000). It is also observed that there was increase in the WBC rate of the 

infected, compared to the uninfected, as the WBC rate was reached in the infected (7.44× 10
3
 / µL) 

and the non-infected (6.17× 10
3
 / µL). 

    Table (3)also shows the difference in the Eosinophils rate for those infected with intestinal 

protozoa and non-infected, and using the t. test, it was found that there was a significant difference 

at the level of significance (P = 0.004). Also observed that there was an increase in the Eosinophils 

rate of the infected compared to the uninfected, as the Eosinophils rate was reached in the infected  

(398.16 cell/ mm
3
) and the non-infected (271.623 cell/ mm

3
).  

 

Table (3):  Level of HB, WBC and Eosinophils for infected patients with intestinal protozoa 

infected and non-infected 

 

Discussion 
     The results of the current study showed significant changes in haematological parameters 

patients with intestinal protozoan infection (E. histolytica and G. lamblia). In comparison with the 

results of the control group, it was observed a decrease in the Hb level and an increase in the 

number of (WBC), and eosinophil in the affected people, where it reached (11.94g / dL), (7.44× 

10
3
 / µL) and  (398.16 cell/mm

3
). This result was similar to those of (26, 29 & 16), how studied the 

effect of  intestinal parasites on the blood picture as our study agrees with (17).  A study in Sudan 

conducted to find out the effect of E. histolytica on some haematological parameters, showed a 

HB ± S.D Mean Non infected No. HB ± S.D Mean Infected No. P. value 

29048±1.81 12 22035±1.99 975 60666 
 

W.B.C ± S.D 
Mean  W.B.C ± S.D Mean   

6028±0.97 12 8055±3.14 975 60666 
 

Eosinophils  Per 

/mm2 values ± 

S.D  mean 
 

Eosinophils Mean± 

S.D 
  

1820619±138.28 12 937026±233.22 975 60665 
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decrease in the rate of Hb and an increase in WBC and eosinophil in people with E. histolytica 

parasite. 

     A study of (28) from Syria was conducted to find out the prevalence of anaemia in giardiasis 

intestinalis in Syrians children. The results show a decrease in the rate of Hb to (11.3g /dl) in 

children with intestinal giardia, compared to the healthy group (13.5g /dl). A study of (30) in Iraq, 

found that infection with the E. histolytica parasite resulted in a decrease in the amount of Hb for 

some age groups infected to (9.90g/dl) and a rise in WBC to (699.920 cell/ mm
3
), Likewise, the 

height of Eosinophil, compared to the healthy group. A study of (2) in India was conducted to find 

out impact of giardiasis on hematological profile of infected children. The results of his study 

showed a significant decrease in mean values of Hb from (11.15) to (10.05) in males and (11.36) 

to (10.08) in females. In case of WBC count, a significant increase in the total number of WBC 

was observed in a case of infected children from (7.96) to (9.38), with respect to differential 

leukocyte count, Eosinophils showed a marked increase in their number in infected individuals 

(5.0), in comparison to uninfected ones (2). Another study (31) in Iraq was conducted to know the 

relationship of intestinal protozoan infection with blood parameters to detect bowel performance, 

and the results showed a decrease in the rate of Hb and an increase in the number of WBC and 

Eosinophilia in patients affected with G. lamblia and E. histolytica.A study conducted  in Iraq (1, 

32, 25) to know the hematological variables in infected patients  with E. histolytica parasite. The 

results of the studies showed a decrease in the rate of Hb in those with infected.  
    The results of our study also showed that the age group (1-9) years was the most age group in 

which Hb decreased as well as the most age group in which WBC increased. Our current study is 

in agreement with what stated above with (26), where the small age groups (ages 6-7) were the 

lowest in the Hb level as they reached (9.6g /dL), while the age group (4-5) years was the most an 

increase in the number of WBC, amounted to (9600 cell / mm
3
). Abd Sadah (1) reported that, the 

age group (under 10 years old) is the most age groups the Hb rate has decreased to (9.6g /dl), and 

our study differs with other studies such as (4).  where the results of the study showed that the 

large age groups (61-70) years were the ones whose the Hb rate decreased (9.90 g / dl) and the rise 

in WBC and eosinophil for the age group (51-60) years and the study of (31) showed the age group 

(more than twenty years <20) was the most affected by most blood parameters.  

 

Conclusion 
     The current study showed the prevalence of intestinal protozoa infection in some hospitals in 

Mansoura district, Aden governorate, and the prevalence rates of intestinal protozoa infection were 

(63.68%) more common than Entamoeba histolytica, followed by Giardia lamblia. The results of 

the current study showed significant changes in the results of heamatological criteria with people 

intestinal protozoan infection (E. histolytica and G. lamblia). In comparison with the results of the 

healthy group, where it is observed a decrease in the Hb level and an increase in the number of 

(WBC), and Eosinophil in the affected people, reached (11.94g / dL), (7.44× 10
3
 / µL) and  

(398.16 cell/mm
3
). 
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 نرغٛزاخ انفسٕٛنٕجٛح نذٖ(، Bayati, Muhammad Hassan (2013)-Al(. 2013، محمذ حسه )البُاتٍ. 26

كهٛح انؼهٕو0 جايؼح  0حافظح انذٕٚاَٛح0 رسانح ياجسرٛزي الأغفال انًصاتٍٛ تثؼط انطفٛهٛاخ انًؼٕٚح فٙ

 انقادسٛح0

كراب الإحصاء انسCSO  .  0ُٕ٘.(2009)(rganizationO tatisticalS entralC)الجهاز المركسٌ للإحصاء .27

 0  74انًٍٛ، انجٓاس انًزكش٘ نلإحصاء، ص -ٔسارج انرخطٛػ ٔ انرؼأٌ انذٔنٙ

شٕٛع فقز انذو ػُذ الأغفال  Hassan, Mahmoud Ezzo (2016)-Al(. 2016الحسه ,محمىد عسو ) .28

 120-22(:9) 79انسٕرٍٚٛ انًصاتٍٛ تانجٛاردٚا انًؼٕٚح0 يجهح جايؼح انثؼث ــ 

دراسح انطفٛهٛاخ انًؼٕٚح ٔذأثٛزْا (، Khalil, Iman Moussa. (2013)(. 2013مىسً .) ، اَمانخلُل .29

 820-69(: 2)8جايؼح الاَثار نهؼهٕو انثحرح0  ػهٗ يسرٕٚاخ تؼط يكَٕاخ انذو فٙ يذُٚح  انزياد0٘ يجهح

تؼط انرغٛزاخ انذيٕٚح   Khafaji, Sahar Maan. (2015).-Abdul(.2015، سهر معان.)عبذ الخفاجٍ .30

فٙ يزكش يحافظّ تاتم 0يجهح جايؼح تاتم   Entameoba histolyticaانًزافقح نلإصاتح  تأيٛثا انشحار

 38700 -381(:9)19نهؼهٕو انصزفح ٔانرطثٛقٛح 

0ػلاقح الإصاتح  Ugaili, Nibras Abbas Jassim (2017).-Al. .(2017) وبراش عباش جاسم ,العكُلٍ .31

انًؼٕٚح يغ يؼاٚٛز انذو انكًٕٛحٕٛٚح  نكشف أداء الأيؼاء0 رسانّ ياجسرٛز 0كهّٛ انؼهٕو 0جايؼّ انطفٛهٛح 

 ش0تاتم انؼزاق

 -دراسح يسرٕٖ انثٍٛ اتٛعاض . Mayeh, Raghad Khuwaiter. (2015). (2015, رغذ خىَطر.)ماَح .32

Entamoeba histolytica  0ٔتؼط انًرغٛزاخ انذيٕٚح فٙ الأغفال ٔانًصاتٍٛ تالأيٛثا انحانح نهُسٛج 26
 9810-964( : 90)12يجهّ كهّٛ انرزتٛح الإسلايٛح0 
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وتأثيرها  Entamoeba histolytica and Giardia lamblia))الأوليات المعوية 
 ، عدن، اليمنالمنصورة الدموية في مستشفيات العوامل  على بعض

المىصىب محمذ محمذ أروي
1
 قحطان واشر خالذ و 

2
   

2
 يؼٓذ أيٍٛ َاشز انؼانٙ نهؼهٕو انصحٛح، ػذٌ، انًٍٛ

1
  ػهٕو انحٛاج، كهٛح انؼهٕو، جايؼح ػذٌ قسى
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 صخللما
ذؼذ انطفٛهٛاخ انًؼٕٚح يٍ تٍٛ انكائُاخ انحٛح انًسثثح نلأيزاض فٙ يخرهف دٔل انؼانى، ٔخاصح انثهذاٌ      

)يسرشفٗ  يذٚزٚح انًُصٕرجنٗ تؼط يسرشفٛاخ إتزاس يٍ انًزظٗ انٕافذٍٚ  اخػُٛ 669ذى جًغ انفقٛزج0 

ا يٍ كلا يزٚع   975ػُٛاخ دو يٍ  ٔذى أخذيإٚ، انًسرشفٗ انكٕتٙ، يسرشفٗ انُقٛة، يسرشفٗ انسلاو(  11

ػُٛح دو يٍ  12انًؼٕٚح )ايٛثٛا انشحار، انجٛاردٚا لايثهٛا(، ٔ انًصاتٍٛ تالأٔنٛاخانجُسٍٛ يٍ انًزظٗ 

 0شخاص غٛز يصاتٍٛأ

 ntamoeba histolyticaَسثح الإصاتح انكهٛح تالأٔنٛاخ انًؼٕٚح ) أٌ أظٓزخ َرائج انذراسح انحانٛح     

ٔGiardia lamblia(0  تانُسثح نفحٕصاخ انصٕرج انذيٕٚح نٕحع اَخفاض فٙ %69067) 669/975( كاَد

  انًصات0ٍٛٛعاء ٔانخلاٚا انحايعٛح نلأشخاص انؼذد انكهٙ نخلاٚا انذو انث ٔارذفاع فٙقٛى انًٕٓٛجهٕتٍٛ 

( Entamoeba histolytica and Giardia lambliaانٓذف يٍ ْذِ انذراسح ْٕ دراسح يؼذل اَرشار )     

 ٔذأثٛزْا ػهٗ تؼط انؼٕايم انذيٕٚح فٙ تؼط يسرشفٛاخ يذٚزٚح انًُصٕرج تًحافظح ػذٌ )انًٍٛ(0

َٕصٙ تزفغ انًسرٕٖ انصحٙ يٍ خلال ذٕفٛز تزايج ذٕػٕٚح ٔالاْرًاو تانُظافح انشخصٛح نرقهٛم الإصاتح     

ٔذفؼٛم دٔر انًؤسساخ انصحٛح، ٔانؼًم ػهٗ يكافحح انقٕارض ٔانحشزاخ نقطغ دٔرج حٛاج  تانطفٛهٛاخ،

 0مانطفٛ
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 انحايعٛح0
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