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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-Nageeb
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 (113 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° -
47'N) latitude and (44° - 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” and is divided into eight districts. The
population of Aden governorate is 684,322 (27).
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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 °C for not more than 24 hour before

examination. These specimens were used for formalin-ether sedimentation. Approximately 2 g of
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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/1 (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* ), the results showed significant differences in
parasite infection Giardia lamblia .(x*= 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

Parasites Gender X P-value
Male (n330) | Female (n273) (HZ‘;;;.)
NO (%)
Single Infection
Entamoeba histolytica 84 (13.93) (12.94)78 (26.87)162 0.222 0.637
Giardia lamblia (6.47)39 (3.48)21 (9.95)60 5.400 0.020
CO- infection
E. histolytica + G. lamblia 89654 | (109466 | (1990120 | 1200 | 0.273
Multi infection
E. histolytica + G. lamblia + Entamoeba coli (1.49)9 (1.16)7 (2.65)16 0.250 0.617
E. histolytica + G. lamblia + Strongyloides (0.66)4 (0.33)2 (0.99) 6 0.667 0.414
E. histolytica + G. lamblia + A. lumbricoides (0.50)3 (0.33)2 (0.83) 5 0.200 0.655
E. histolytica + G. lamblia + H .nana (0.33)2 (0.50)3 (0.83) 5 0.200 0.655
E. histolytica + G. lamblia + E. vermicularis (1.00)6 (0.66)4 (1.66)10 0.400 0.527
Total 201 (33.34 %) 183(30.34%) (63.68)
384 ]
NO = Number

Significant at P-value < 0.05
X? = Chi-Square
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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), (£=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 (8.22x10° /uL), followed by the age group (10-19) years. (7.71x10°
/uL), and the lowest average for the age group was (20-67) years (7.09x10° /uL) (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)

Subject NO Age T.WBC P. Eosinophil P. HB P
(384) | rang | \jeaniSD Rang value | \jean2SD Rang value | \fean +S D Rang value
Group(1) | 66 | 1-9 | 822:360 | C71070 465179 | (IS0 +19410.97 | (31>
Group @) | 99 | 10-19 | 7.71x205 | O251617 2283574 | (00 +15113.58 | 102079
Group (3) | 219 | 20-67 | +3.0087.09 " 13.88 +2.815.68 131 +1.7711.49 34
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Figure (2): HB, WBC, and Eosinophils level for age groups
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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 ¢. fest, 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 ¢. fest, 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 (7.44x 10° / uL)
and the non-infected (6.17x 10° / uL).

Table (3)also shows the difference in the Eosinophils rate for those infected with intestinal
protozoa and non-infected, and using the ¢. fest, 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’) and the non-infected (271.623 cell/ mm®).

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

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

13.57+1.81 21 11.94+1.99 384 0.000
WEHC 2= 8D W.B.C + S.D Mean
Mean
6.17+0.97 21 7.44+3.14 384 0.000

BTGl 1Hor Eosinophils Mean+

/mm?2 values +
S.D mean D
271.623+138.28 21 398.16+233.22 384 0.004
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), (7.44x
10°/ puL) and (398.16 cell/mm’). 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
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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®), 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’). 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), (7.44x 10° / uL) and
(398.16 cell/mm”).

References

1. Abd Sadah, A.R. (2011). Blood Variables of Patients With Entamoeba histolytica In The
Province of Wasit. Wassit Journal of Medical Sciences.4 (2):1-7.

2. Abdullah, L., Tak, H., and Ahmad, F. (2017). Impact of Giardiasis on Hematological Profile
of Infected Children. Journal of Medical Sciences, 17 (3):140-143.

3. AL-Asady, H.A. (2007). Epidemiological study for some pathogenic intestinal parasites with
focus on viability of Entamoeba histolytica in Basrah city. PhD thesis, College of sciences,
AL-Basrah university.

4. Al-Kahfaji, M. S. (2014). Prevalence of Intestinal Parasitic Infection In Children Under Five-
Year In Hilla, Babylon Province. Journal of Medical Babylon.11 (3):744 — 748.

Univ. Aden J. Nat. and Appl. Sc. Vol. 26 No.2 — October 2022 209



Intestinal Protozoa (Entamoeba histolytica ...Arwa Mohammed Al-Mansup and Khaled Khatan

S.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

AL-Mosa, A. H. and Al-Taie, H. H. (2007). Effect of Infection With Intestinal Parasites on
Blood Picture. Journal Al-Taqani. 20(1): 1-7.

Ayeh-Kumi, P., Quarcoo, S., Kwakye-Nuako, G., Kretchy, J., Osafo-Kantanka, A. and
Mortu, S. (2009). Prevalence of Intestinal Parasitic Infections Among Food Vendors In
Accra, Ghana. Journal of Tropical Medicine and Parasitology.32(1):1-8.

Barwari, W. G. and Ismael, S. S. (2011). Detection of Pathogenic Strains of Entamoeba
histolytica In Children Using ELISA Technique In Duhok. Journal of US-China Medical
Science.8(2):109-119.

Beaver, P.C., Jung, R.C. and Cupp, E.W. (1984). Clinical Parasitology. 9th edn. Lea and
Febiger, Philadelphia. Pp. viii and 825.

Berhe, B.,Mardu, F. Tesfay, ,K. Legese, H., Adhanom, G., Haileslasie,
H.,Gebremichail, G.,Tesfanchal, B., Shishay, N. and Negash, H. (2020). More Than Half
Prevalence of Protozoan Parasitic Infections Among Diarrheic Outpatients In Eastern Tigrai,
Ethiopia, 2019; A Cross-Sectional Study. Infection and Drug Resistance.13:27-34.
Cheesbrough, M. (2006). District Laboratory practice in tropical countries part 1. Cambridge
University Press, pp: 209-235.

Fotedar, R., Stark, D., Beebe, N., Marriott, D., Ellis, J. and Harkness, J. (2007). PCR
Detection of Entamoeba histolytica, Entamoeba dispar, and Entamoeba moshkovskii In Stool
Samples From Sydney, Australia. Journal of Clinical Microbiology. 45(3): 1035-1037.
Goldsby, T., Thomas, J. and Osborne, B.A. (2000). Immunology 4th ed. W.H. Freeman
Comp., New York.

Goncalves, M., Araujo, A. and Ferreira, I.F. (2003). Human Intestinal Parasites In The
Past: New Findings And A Review. Memorias Do Instituto Oswaldo Cruz. 98 (1): 103- 18.
Harmening, D.M. (2009). Clinical Hematology and Fundamentals of Hemostasis. Fifth
edition. United States of America F.A. Davis Company. Philadelphia.

Junqueira, L.C. and Carneiro, J. (2003). Basic Histology. 10th ed., Prentice — Hall
International Inc. U.S.A.

Khalaf, H. D., Dakhil, K. M. and Alhur, Y. T. (2013). Study of Intestinal Parasites and Its
Effect on Blood Parameters In Children In Thi-Qar Province. Journal Univesity Of Thi-
Qar.8(3):62-71.

Lutfi, A. L. (2007). Effect of Entamoeba histolytica On Some Heamatological Parameters .
Master Thesis . College of Education. University of Alkhrtom.

Miller, S. A., Rosario, C. L., Rojas, E. and Scorza, J. V. (2003). Intestinal Parasitic
Infection and Associated Symptoms In Children Attending Day Care Centers In Trujillo,
Venezuela. Tropical Medicine and International Health. 8(4): 342-347.

Monzote, L., and Siddiq, A. (2011). Drug Development To Protozoan Diseases. The Open
Medicinal Chemistry Journal. 5: 1-3.

Nasr, S.M., Okbah, M.A. and Kasem, S.M. (2006). Environmental Assessment of Heavy
Metal Pollution In Bottom Sediments of Aden Port, Yemen. International Journal of Oceans
and Oceanography.1(1): 99-109.

Noor Azian, M., San,Y.,Gan,C., Yusri. M., Nurulsyamzawaty.Y., Zuhaizam. A.,
Maslawaty, M., Norparina, 1. and Vythilingam, 1. (2007). Prevalence of Intestinal Protozoa
In An Aborigine Community In Pahang, Malaysia. Tropical Biomedicine .24(1):55-62.
Tammen, H., (2008). Specimen Collection and Handling: Standardization of Blood Sample
Collection. Methods in Molecular Biology. 428:35-42.

Thompson, R. and Ash, A. (2016). Molecular Epidemiology of Giardia and
Cryptosporidium Infections. Infection, Genetics And Evolution. 40: 315-323.

WHO, 1994: Bench aids for the diagnosis of intestinal parasites. Geneva.

Zeki, 1. N. and Al-Warid, H. S. (2019).The Prevalence of Anemia Among Children Infected
With Entamoeba histolytica In Baghdad. Iraqi Journal of Science. 60(12):2590-259.

Univ. Aden J. Nat. and Appl. Sc. Vol. 26 No.2 — October 2022 210


https://www.ncbi.nlm.nih.gov/pubmed/?term=Berhe%20B%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mardu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tesfay%20K%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Legese%20H%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adhanom%20G%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haileslasie%20H%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gebremichail%20G%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tesfanchal%20B%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shishay%20N%5BAuthor%5D&cauthor=true&cauthor_uid=32021317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Negash%20H%5BAuthor%5D&cauthor=true&cauthor_uid=32021317

Intestinal Protozoa (Entamoeba histolytica ...Arwa Mohammed Al-Mansup and Khaled Khatan

A a5l suudl) &) y23l ((Al-Bayati, Muhammad Hassan (2013) .(2013) (e daaa ¢ Slall 26

drala aglall 4 jrivale Ala )y Al all dladlaa 8 4 geadl bkl ey Caliadll JlakY)
REWRI

(g5l elas¥) CUS | (2009).CSO (Central Statistical Organization)sbaadd s 38 yall Jlgad)
.74 G csbaadl (S jall Sleall (el Joall o slaill 5 Jasdadill 5 ) 5

JUbY) xie il 3 ¢ 5 Al-Hassan, Mahmoud Ezzo (2016) .(2016) 53 sasa, Gwsall
21-11:(3) 83 — Sl daals Alas 4 grall L sladly Gbiaall () gl

W il g 4y saall cillilall 4 50 (Khalil, Iman Moussa. (2013) .(2013). misa Ol Jld
T1-63 :(1)7 Al o glall L) daals A gobe )l Ane (A aall Gl Sa any Sl gl e
43 5eall &l 43l (any Abdul-Khafaji, Sahar Maan. (2015)..(2015).0l g ¢ AUl 1e
JL deals dlaa, Qb adadlas S e @ Entameoba histolytica)‘é)j‘ 1—‘-‘41-' L2l s L
978 -972:(3)23 dsnkaill 5 48 yall  glall

4LaY) 483e, Al-Ugaili, Nibras Abbas Jassim (2017). .(2017). aala (ubis (gl i | AuSal)
dnala, aslall 4 risale Al elea) elal CaSS) 4 pn sai€ll pall julee ae 4y srall dlilall
Aal di

- bl Gl (s sivs Al )3, Mayeh, Raghad Khuwaiter. (2015) .(2015). 163 & mila
. Entamoeba histolytica g3l ) LeYU cmbadll s Juky) s A sedll Oyl (s 510
372-365 : (90)21 Aaedusyy) A yill 411€ alas

27

28

29

30

31

32

Univ. Aden J. Nat. and Appl. Sc. Vol. 26 No.2 — October 2022

211



Intestinal Protozoa (Entamoeba histolytica ...Arwa Mohammed Al-Mansup and Khaled Khatan

R paiig(Entamoeba histolytica and Giardia lamblia ) i gad) a9 81
Ol (OS5 59l ) Gilphiviuns e Jui go il JoT gAII A g6

2 oasd 30 A g TG gatall dana dasa 5 g
Sl (e daaaall o gdall Mall 50 Ol gaal
Ot dxala cp glall LIS 3Lall o gle e...éz
DOI: https://doi.org/10.47372/uajnas.2022.n2.a08

gl !

Gl dala g calladl J g0 Caliaa 4 ol e Asall Al GWISY o A saadl llialall aed
lliae) 3 ) aitall 4 yae Clddiine Gy I (81 1) (e jall (e ) Dlie 603 g a3 5l
IS (e Wy 30 384 (0 a3 e 23] esj(f,M\@m“m%mf_g,zm (o258 Akl ¢ gla 22
e o Ade 215 (WY Lojbadl la 3l Lual) 4 seall SLIYL Gubadl o el (e Gauial)

ntamoeba histolytica) 4 gl YL A Ll A ol sl Al Hyall il Q)@-m
& Rl Jas 4 geall 3 ) pall ilia sadl Aol (%63.68) 384/603<S (Giardia lamblia s
Ombaddl (ala iU Lcasladl LAY § clayl) Al LAY I doal) 8 o &5 ) g g gl gangl) 2

(Entamoeba histolytica and Giardia lamblia) W) Jaxe 4 3 4 4l jall o8 (e ol
() e Adadlaay s ) seaiall 4 a0 il (any 8 4 sedll Jal g2l Gy e la il

o) Jlii) dpead ) 28Ul a1 5 4y s 55 gl L 53 VA (g oaall (5 siasall g gy paar s
sla 39 cksj u\‘).u;j\j ub)\)ﬂ\ A8l L_As: Jeall 5 casall il sal) BE Jandi g eQ\,)S:\sHLa

il
LA celianl) aall LA ¢ s> saxe) <Giardia lamblia <Entamoeba histolytica sdalidal) cilall)

Dl

Univ. Aden J. Nat. and Appl. Sc. Vol. 26 No.2 — October 2022 212


https://doi.org/10.47372/uajnas.2022.n2.a03

