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Objectives To know the effect of intestinal parasitic infection on the differential count of white blood cells and sex factor effect on some 
blood criteria. 
Methods The fecal samples were examined by direct and indirect methods. Blood samples were withdrawn for the testing of the differential 
count of white blood cells, Hb, PCV, T.WBC and numbers of eosinophils. 
Results The results showed that AL-Jibaish General Hospital was the highest with parasitic infection (50.4%) in comparison with other 
hospitals. A high percentage (30%) of Entamoeba histolytica was formed. When compared with the percentage of each parasite under 
study between those hospitals, Entamoeba histolytica appeared with 12% in AL-Shatra and 46.6% in AL-Jibaish. There were significant 
differences between the parasite types in the percent of lymphocytes, neutrophils, monocytes and eosinophils. It ranged from increase and 
decrease according to parasite type. The significant difference appeared at the six-factor effect on the number of eosinophils was calculated 
by using the statistical analysis (χ2) in level P < 0.05. 
Conclusion E. histolytica is the most common parasite. AL-Jibaish district suffers from a lack of services. There is no effect on the sex factor 
on blood criteria. Each one parasite has a different effect on blood components.
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Introduction
Intestinal parasitic infection is a serious public health problem 
throughout the world particularly in developing countries. It is 
estimated that intestinal parasites infect more than three billion 
people worldwide.1,2 These parasites cause several symptoms, 
including: diarrhea, fever, vomiting, coughing, anorexia, gas or 
bloating and anemia.3 Anemia in children can be caused by 
iron deficiency and by health factors such as parasitic infec-
tion.4 Many studies have shown that hook worm causes chronic 
intestinal blood loss,5 blood loss can also occur by Trichuris 
infection.6 

Hemoglobin is the red pigment in red cell. Its loss occurs 
in some pathological conditions including: parasitic infection, 
malnutrition, blood loss and chronic infection,7 which is 
expressed anemia.8  Packed cell volume has relation with 
anemia where the loss of packed cell volume occurs as a result 
of specific conditions such as anemia.9 White blood cells are 
considered as one of the basic components of blood and 
present in peripheral blood,10 to provide defense against 
germs, parasites and tumors as well as other diseases.11 

There are five types of white blood cells vary in size, 
 proportions and functions which are as follow: neutrophils, 
eosinophils, basophils, lymphocytes and monocytes.9

Materials and Methods 
Stool Samples

Specimens were collected in clean containers to avoid contam-
ination with urine, water or any other disinfectants. The stool 
samples were examined by the naked eye for color, odor, and 
the presence of blood or mucus.12,13 Finally, they were exam-
ined microscopically by the direct method using normal saline 

and Lugol’s iodine,14,15 and indirect method by floatation with 
zinc sulfate.12,13

Blood Samples

Blood samples (1 ml) were withdrawn by intravenous  injection 
with sterile medical device and transferred to plastic tubes that 
contain the anticoagulant EDTA (ethylene diamine tetra acetic 
acid) and performed the following tests: 

Packed Red Blood Cell Volume

Capillary tubes were filled with blood to three quarters. They 
were blocked at the end by artificial mud and wiped from out-
side. Then they were put in Microhematocrit rotor with speed 
13000 r/min for 5 min. Packed cell volume was read by using 
Microhematocrit reader.9,16

Measurement of Hb

Hb was measured by a Reflotron plus, the product by a German 
company Roche established in accordance with the accompa-
nying instructions of the company as follow:

A limited volume of blood was taken by micropipette 
that accompanying with apparatus.  Blood was put on the 
exact location of the accompanying tape. There are some 
tapes were provided from company with apparatus, and there 
certain place (limited place) in the apparatus for the tape (to 
insert the tape) for it in the apparatus and was left for 3 min 
where the result appears on the screen of the apparatus and 
taking into account the zero of the apparatus before each 
using. 

Total Leukocytes Count 

Blood was put in tube contain EDTA. Blood was taken by spe-
cific pipette for white blood cells count to gradient 0.5 that is 
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marked on the pipette tube (20 micrometers). Diluted liquid 
was withdrawn to the mark 11 (0.4 ml) and was mixed by hand 
until became homogenous. The solution was put in neubaur 
chamber and a cover slip was put on it. The chamber was left 
for 2 min to settle the cells. Then, the cells were calculated 
under the microscope by the objective lens.17

Differential Count of White Blood Cells 

A drop of blood was put on a clean slide and was pulled by 
the edge of another slide taking into account the good distri-
bution of the cells on smear. The slide was left to dry and was 
stained by Leishman stain and was left to dry with room tem-
perature then 100 cells of white blood cells were calculated 
using oily lens. The absolute number of each type of white 
blood cells in millimeter per cubic was extracted from the 
total count of white blood cells and percent of each type of 
white blood cells.9,18,19

The Statistical Analysis
The statistical analysis was performed by using t-test and 
 Chi-square test (χ2) according to for 20.

Results
Intestinal parasite infection was found in 333 from total 
1001 fecal samples of children aged seven years and less 
than that age who visited different hospitals in Thi–Qar 
Province. Entamoeba histolytica appeared with percent 12% 
in AL-Shatra and 46.6% in AL-Jibaish, as for the rest para-
sites H. nana, E. vermicularis, E. coli, T. homimis and G. 
lamblia, the statistical analysis (χ2) in level P < 0.05 not 
found significant differences between the hospitals forward 
those parasites (Table 1).

As for differential count of white blood cells, the results 
were changed either by excess from the normal criteria of 
blood or by decrease from the normal criteria of blood and 
in both cases the results were changed from the normal 
level. In other word there is effect of some parasites either 

by increase or by decrease according to type (species) of 
parasite while some types of parasites haven’t effect where 
the percent of lymphocytes was 71% at infection with G. 
lamblia and 33% with (E. histolytica + G. lamblia + T. hom-
inis), neutrophils with 23.5% when infection by G. lamblia 
and 64% when infection by E. histolytica + G. lamblia + T. 
hominis. Monocytes appeared with 13% at G. lamblia + H. 
nana and 1% with infection by E. histolytica + H. nana, 
eosinophils with 6% at infection by (G. lamblia + H. nana), 
(E. histolytica + H. nana) and 0% when the infection of E. 
histolytica + G.  lamblia + T. hominis, and the differences 
were significant. And 3%  represented the highest rate for 
basophils at infection with G. lamblia + H. nana. When sta-
tistical analysis compared between the percentages of white 
blood cells for the infected children with the percentages of 
white blood cells for non-infected children found some of 
them near and other far according to parasite type (Table 
2).

As for the effect of sex, a number of eosinophils were  
154.3 cells/mm3 in an infected male and 218.0 cell/mm3 in an 
infected female. No significant differences for the effect sex 
on criteria Hb, PCV and WBC in those infected children 
(Table 3). 

Discussion
E. histolytica with 30% represented the most common 
intestinal parasite in this study, which is in agreement with 
previous studies.21,22 E. histolytica is the highest prevalence 
in the world specially in tropical and sub tropical countries, 
and Iraq is represented as one of them.23 The humid climate 
provides favourable environmental conditions for the 
maturity cyst of Entamoeba,24 and then transmit it to 
human25 in addition to E. histolytica that can transmit 
directly (without need intermediate host).23 

 The presence high percentage of infection in AL-Jibaish 
may due to marginalization of the district from all services, such 
as healthy or environmentally, culturally and educationally also. 
Dryness marshes and assemblage brackish water and breeding 

Table 1. Percent of infection with different type of parasites between hospitals of Thi–qar province

Total infectionAL-Jibaish 
 general hospital

AL-Rifaai general 
hospital

AL-Shatra 
 general hospital

Suq-AL-Shuyukh 
general hospital

Nassiriyah 
maternity and 

children hospitalType of parasite 

%No. of 
infected

%No. of 
infected

%No. of 
infected

%No. of 
infected

%No. of 
infected

%No. of 
infected

30.030046.66130.565123130.15040.193E. histolytica

3.6362.332.35257.2124.811G.lamblia

0.220.000.000.001.220.00T. hominis

0.110.810.000.000.000.00E. coli

0.550.000.000.820.001.33E. vermicularis

0.330.810.000.410.610.00H. nana

34.734750.46632.97015.13939.16546.1107Total
H. nanaE. vermicularisE. coliT. hominisG. lambliaE. histolyticaX2

 Calculated

0.000.000.000.005.8821.68

1.001.00      0.200.001*Sig.

Hospital
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Table 2. Parasite's type effect on the differential count of white blood cells 

Baso. %
Mean ± SD

Eosino.%
Mean ± SD

Mono. %
Mean ± SD

Neutro.%
Mean ± SD

Lymph %
Mean ± SD

Type of parasite

0.2 ± 0.151.3 ± 0.64.4 ± 253.3 ± 18.8140.8 ± 16.49E. histolytica
N = 288

0 ± 0.003 ± 2.42.5 ± 0.723.5 ± 2.1271 ± 26.87G.lamblia
N = 24

0 ± 0.002 ± 1.74 ± 1.549.5 ± 7.7744.5 ± 2.82E. vermicularis
N = 5

2 ± 0.005 ± 0.004 ± 0.0042 ± 0.0047 ± 0.00H. nana
N = 1

1 ± 0.003 ± 0.005 ± 0.0056 ± 0.0035 ± 0.00T . hominis
N = 1

2 ± 0.004 ± 0.005 ± 0.0047 ± 0.0042 ± 0.00E. coli
N = 1

1 ± 0.41 ± 0.73 ± 1.1546 ± 8.6249 ± 9.1E. histolytica + G. lamblia
N = 10

0 ± 0.006 ± 0.001 ± 0.0042 ± 0.0051 ± 0.00E.histolytica + H. nana
N = 1

3 ± 0.006 ± 0.0013 ± 0.0033 ± 0.0045 ± 0.00G.lamblia + H. nana
N = 1

0 ± 0.000 ± 0.003 ± 0.0064 ± 0.0033 ± 0.00E. histolytica + G. lamblia + T. hominis 
N = 1

2.684.714.3912.5113.77TCalculated

0.2 ± 0.262.3 ± 0.926 ± 2.1954 ± 15.4337.5 ± 12.64Non infected
N = 100

Table 3.  Effect of sex factor on some blood components in 
children that infected with intestinal parasites 

Sig.Calculated X   2No. of infectedTests

Female N = 158 
Mean ± SE

Male N = 175 
Mean ± SE

0.830.0411.8 ± 0.4411.1 ± 0.32Hb g/100 ml

0.900.9534.1 ± 0.8833 ± 0.85PCV  
cell/mm3

0.142.088385.7 ± 998.818573.5 ± 908.74WBC  
cell/mm3

0.001*11.01218.0 ± 37.57154.3 ± 33.92Number of 
eosinophile 
cell/mm3

N, Number; X 2Tabulated, 3.84; P < 0.05.

animals in the houses led to attract huge number of insects that 
transfer diseases as well as vegetable cultivation by the popula-
tion of that region and frequent eating it certainly does not help 
them to avoid the danger of its contamination, moreover 
drinking water of rivers and ponds without hesitation.

As for differential count of white blood cells , the reason of 
presence significant differences between parasites, S types in per-
cent of lymphocytes, neutrophils, monocytes eosinophils except 
basophils may be due to variation of damage nature that caused 
by each type of parasites (where worms usually more effect than 
protozoa on blood criteria) and variation of importance and work 
each cell of white bloods cells and immunity of patient.

There is no significant difference for sex effect on Hb and 
PCV which is in agreement with the past research26 and 

disagreement with other research.27 There were no significant 
differences on the total count of white blood cells between males 
and females which is in agreement with the already published 
research.26,27 It was found that sex factor effect on the number of 
eosinophils which is disagreement with Refs. 26 and 27. The 
reason may belong to that both double infections with (E. histol-
ytica + H. nana) and (H. nana + G. lamblia) in which the 
number of eosinophils increased with them. They have occurred 
in females excluding males.

Conclusion 
E. histolytica is the most common parasite in Thi-Qar province. 
AL-Jibaish district was the highest with intestinal parasitic 
infection as a result of lack of services. There is no effect for sex 
factor on blood criteria of infected children with intestinal 
parasitic where variations that occurred on blood criteria 
depend on parasite, S type.

Recommendations
The study must be performed on parasites that resides in the 
blood. Pay attention with hygiene and aren’t eaten fruits and 
vegetables unless after being washed. Increased of attention 
with elimination of the vectors such as insects. Increased of 
attention with AL-Jibaish district from all aspects and 
progress in it to the level that deserve it for being represent 
rural identity of Iraq.
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