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Abstract  

YSTIC echinococcosis (CE) is a cyclozoonotic parasitic infection of worldwide distribution 

particularly in in developing countries and rural communities. Serological and 

immunological assays are useful for both for the initial diagnosis of infection in humans and 

animals as well as improving the quality of disease management. This study compares and 

assesses the efficacy of various hydatid cyst antigens for the accurate immunological diagnosis of CE 

in both humans and camels. Outer layer (Ol.C) germinal layer (Gl.C) fluid (Fl.C) and protoscolices 

(Ps.C) antigens prepared from camel hydatid cyst. In addition, fluid (Fl.H) and protoscolices (Ps.H) 

prepared from human hydatid cyst aspirate. All six-antigen types investigated as immunodiagnostic 

tools in human and camel hydatidosis using ELISA, SDS-PAGE and western blot assays. ELISA 

showed higher binding reactivity by protoscolices antigens (Ps.C and Ps.H) followed by fluid antigens 

(Fl.C and Fl.H), while outer and germinal layer antigens (Ol.C and Gl.C) give the lower activates. 

Ps.C antigen exhibiting higher sensitivity (100%), than Ps.H antigen (84.6 and 85.3%) against both 

positive camels and human sera. The sero-prevalence of Cystic echinococcosis was 59.78% and 

43.65% in examined camel and human sera, respectively using the diagnostic Ps.C antigen. According 

to SDS-PAGE, all six hydatid cyst antigens demonstrated significant electrophoretic similarity, 

particularly in three bands of 42, 36, and 22 kDa, Using immunoblotting techniques, all separated 

antigens identified a sharing in two common bands with the same molecular weights of 42 a and 22 

kDa. The obtained results concluded that camel and human hydatid cyst protoscolices antigens are 

introduced in this investigation as an effective diagnostic antigen and new immune-reactive fractions 

of 42 and 22 kDa for the diagnosis of hydatidosis in humans and camels. 
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Introduction  

Cystic echinococcosis (CE) or hydatidosis, 

caused by the larval stage of E. granulosus, is an 

economically important global zoonotic infection 

that constitutes a threat to public health in many 

countries [1]. Hydatid cyst infection, also known as 

hydatidosis, is a cyclozoonotic parasite that is found 

all over the world. The disease was just included in 

the WHO's strategic plan for combating neglected 

tropical diseases, and it poses a serious threat to 

public health and economic anxiety [2]. Cases 

involving humans and livestock animals, particularly 

camels, have been documented in Egypt. Because 

hydatidosis has no symptoms, it typically identified 

in necropsy [3]. It has been established that 
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serological immunological molecular assays are 

helpful not only in the initial diagnosis of infection in 

humans and animals but also in improving the 

quality of disease management and in monitoring 

patients following surgery or other treatments [4]. 

The socio-economic impact is considerably high 

since both man and livestock are involved as 

intermediate hosts [5]. The economic losses in 

animal production as lowered meat, milk and wool 

production and health hazard along with treatment 

costs of cystic echinococcosis in man are enormous 

[6]. Hydatid cysts can be spread in different organs 

of host such as liver, lung, heart, spleen and brain 

that may result in death [7]. Lung and hepatic 

hydatidosis injuries in livestock animals cause 

economic loss due to the condemnation of tissues [8].   

Camels (Camelus dromedaries), are mostly found 

in hot, desert regions of the world, such as the 

Middle East, Africa, and India. With a population of 

more than 37 million, camels are a significant source 

of milk and meat in many marginal and desert 

regions of the world [9]. Due to the growing human 

demand for meat, especially in Egypt and other 

African nations, the absence of biosecurity laws and 

biosafety in many areas, the expansion of camel 

herds in wildlife with nondomestic species, and other 

factors, the potential for camels to act as disease 

vectors are extremely concerning [10]. Hydatid cyst 

affects 1–220 people per 100,000 depending on the 

region. The disease is endemic in Mediterranean and 

Middle Eastern countries; eastern European 

countries; and in eastern Africa, Australia, China, 

New Zealand, and Argentina [11]. Egypt is a country 

located in North Africa that is home to about 110 

million people. About 57% of Egyptians reside in 

rural areas and 43% in cities that have seen 

urbanization [12]. Egypt has an exceptional 

biodiversity, a pleasant temperature, and a large 

agricultural sector. These elements create the perfect 

setting for the spread of many diseases, including 

parasites such as the endemic Echinococcus 

granulosus parasite in Egypt [13].   

Based on their characteristics, hydatid cysts are 

divided into three groups: sterile hydatid cysts, which 

are fluid-filled but lack protoscoleces; fertile hydatid 

cysts, which have protoscoleces and/or daughter 

cysts; and calcified hydatid cysts, which have a 

toughened wall and no protoscoleces [14]. The usual 

structure of hydatid cysts looked to have an outer 

layer called the cuticular membrane and an inner 

layer called the germinal layer, along with cellular 

infiltration and a fibrous tissue capsule found in the 

liver and lung tissue affected by the infection [15]. 

Early detection of CE using serology may offer 

chances for more successful chemotherapy, early 

treatment, and post-treatment follow-up [16]. There 

is no medical need to perform a biopsy just for 

genotyping when the diagnosis of CE is established 

by non-invasive imaging, especially in light of the 

possibility of subsequent cyst formation linked to 

invasive diagnostic techniques. Imaging, serology, 

and frequently even histopathology, however, cannot 

provide a definitive diagnosis of the causative 

species or intraspecific entity [17]. The using of 

crude hydatid cyst antigens in serologica diagnostic 

tests are not full adequate, thus, the purification of 

hydatid cyst antigens is obligatory to exclude the 

other cross reactive proteins [18].  

Several investigations have carried out to enhance 

the effectiveness of serological examinations and 

enable the identification of low concentrations of 

antibodies against cystic echinococcosis. The 

assessment of different hydatid cyst antigens is 

contingent upon several factors, such as antigen 

stability, purity, source, and laboratory protocols 

[19]. Numerous methods, including the enzyme-

linked immunosorbent test (ELISA) and the enzyme-

linked immune-electro-transfer blot (EITB), are used 

for this type of diagnosis in both humans and various 

animals [20]. Since ELISA is often less expensive, 

effective, has good sensitivity and specificity, is easy 

to use, and requires fewer qualified workers, it is 

considered the preferable test for identifying many 

parasitic infections in domestic animals and people 

[21]. However, the specificity of the antigens 

diminished by its cross-reaction with proteins 

overexpressed in other diseases, many methods, 

including SDS-PAGE electrophoresis and 

immunoblotting, used to extract proteins from 

hydatid cyst protoscoleces. This has improved the 

characterization of hydatid cyst antigenic proteins 

and produced highly sensitive and specific results for 

the diagnosis and prognosis of hydatidosis [22]. 

Camels in Egypt and other countries reported to have 

echinococcosis and hydatidosis in a variety of 

ecological zones, and the prevalence of infection 

were found to be an epizootiological trait linked to 

infection rates in the intermediate host reservoir 

animals [23]. Therefore, this study investigated to 

compare and evaluate the performance of various 

hydatid cyst antigens for the accurate immunological 

diagnosis of cystic echinococcosis in both humans 

and camels. 

Material and Methods  

Animal samples 

Camel tissue samples 

The hydatid cysts will be collected from livers 

and lungs of camels slaughtered at Kom-Hamada 

abattoir, Beheira Governorate, Egypt. To maintain 

normal physiological tissue conditions, the cysts 

were first stored in iceboxes before promptly moved 

to a laboratory using phosphate buffer saline (PBS). 

The cyst regarded as sterile since it lacked 

protoscolices and had pus, calcified, or deteriorated 

inside of it. In the investigation, only viable cysts 

with protoscolices were used [24].  



DEVELOPMENT OF PILOT SCALE SYSTEM FOR PRODUCTION  … 

 

Egypt. J. Vet. Sci. Vol. 56, No. 1 (2025) 

23 

Camel blood samples 

280 camel blood samples were obtained at the 

time of slaughtering, 12 positive samples were 

collected from infected slaughtered camels with lung 

cysts and 18 blood samples from healthy camels free 

from cysts (negative samples) as proved by 

veterinary inspection after slaughter and 250 random 

camel blood samples were collected. Sera were 

prepared, divided into small aliquots and stored at 

−20 °C for serological and immunological analysis.   

Human samples 

Hydated cyst fluid 

Human hydatid cyst fluid aspirated under aseptic 

instances during therapeutic procedures. After 

centrifuging hydatid fluid for ten minutes at 400xg, 

the sediment collected and looked at under a light 

microscope. When a cyst is surgically removed and 

pathologically determined to be a hydatid cyst, the 

aspirated cyst fluid can also obtained from that site 

[25].  

 Human blood samples  

A total of 285 blood samples were drawn from 

patients presenting with fever, stomach pain, and 

digestive disorders in private clinics and outpatient 

clinics. Where 15 of these samples obtained from 

patients who confirmed infected with hydatidosis by 

sonographer and IHAT (positive control), 30 blood 

samples from healthy individuals of no hydatidosis 

and IHAT negative  (negative control) and other 240 

are randomly collected amples. 

Camel hydatid cysts antigens  

Hydatid cyst fluid antigen (Fl.C) 

Aseptic aspiration of hydatid cyst fluid performed 

in a sterile tube from fertile cysts. The mixture was 

centrifuged at 6000×g for 45 minutes, filtered, and 

dialyzed with saline buffered with phosphate. 

Hydatid cyst fluid finally lyophilized and kept at 4° 

C [26].  

Protoscolices antigen (Ps.C) 

The fertile camel hydatid cysts were punctured 

aseptically to extract the protoscoleces. The resulting 

hydatid cyst fluid then centrifuged, and the 

protoscolices were separated and placed in a sterile 

tube. The protoscolices were centrifuged at 6000 xg 

for 30 minutes while on ice in a 150 w ultrasonic 

disintegrator in PBS until no intact protoscolicses 

were visible under a microscope. The supernatant 

was then aliquoted and kept at -20°C [27].   

Outer and Germinal layer Hydatid cyst wall antigens 

(Ol.C & Gl.C) 

The cysts' fluid extracted, and the walls were 

sliced and opened using forceps for carefully remove 

the exterior and inner (germinal) tissues. To verify 

that there are no remnants of the protoscolicses, the 

separated outer and inner layer extracts 

microscopically inspected. After that, the two layer 

preparations were sonicated for 15 minutes on ice 

using a 150W ultrasonic disintegrator and  

maintained at -20˚C [28].   

Human hydatid cyst antigens 

Hydatid cyst fluid Antigen (Fl.H)  

The aspirated fluid of viable hepatic cyst, which 

collected during surgery by sterile puncture, was 

centrifuged at 6000 xg for 15 minutes, and the 

resulting supernatant was then filtered using a 

Millipore filter, lyophilized, and kept at 4° C and 

used antigen preparation [29].    

Protoscolices Antigen (Ps.H) 

 Protoscolices were detected under a microscope 

in aspirated human hydatid cyst fluid, and the 

sedimentation of protoscolices was centrifuged. The 

sediment of protoscolices sonicated in PBS, ultra 

centrifuged and kept at -20° C [30].    

 Protein content determination  

The protein content of each of the six prepared 

antigens produced from hydatid cysts derived from 

camel and human was measured [31].    

Serological investigation  

Enzyme Linked Immunosorbant Assay (ELISA)  

ELISA was adopted to assess the potency of 

protoscolices and both outer and germinal layer 

antigens. Check board titration was used to establish 

the ideal concentrations of antigen, serum, and 

conjugate before test procedures were executed [32].     

Antigens characterization (SDS-PAGE) 

To characterize the antigens on polyacrylamide 

gels under reducing circumstances, 10% SDS-PAGE 

was used. Before loading the antigens onto the gel, 

each produced antigen mixed separately with a buffer 

containing 2-mercaptoethanol. Silver stain was used 

to color the fixed gel in 50% methanol [33]. The pre-

stained high and low molecular weight samples used 

and electrophoresed on the same gel after the relative 

molecular weights of the bands were calculated [34].   

Immunoblot  

Naturally infected camel sera used to incubate the 

nitrocellulose membrane, then a 1:200 diluted ELISA 

used to evaluate the membrane. The horseradish 

peroxidase-conjugate was diluted 1:10,000. The 

second membrane was analyzed using diluted 1:200 

ELISA after treated with spontaneously infected 

human sera. A 1:2000 dilution of horseradish 

peroxidase-conjugated anti-human IgG was utilized 

The 4-chloro-1- naphthol solution (Sigma) was 

added to the two membranes to clean them [35].   
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Results  

The potency of bound antigens with hydatid cyst 

antibodies 

ELISA adopted to prove the binding activities of 

antibodies cystic echinococcosis in both naturally 

infected human and camel sera with cystic 

echinococcosis towards the fall prepared six hydatid 

cysts antigens. The profiles binding reactivity in 

naturally infected human and camel sera showed that 

the higher activates by protoscolices antigens (Ps.C 

and Ps.H) followed by fluid and antigens (Fl.C and 

Fl.H), while outer and germinal layer antigens (Ol.C 

and Gl.C) give the lower binding activates (Figure 1 

A & B ). Moreover, the protoscolices camel antigens 

(Ps.C) is the most potent of binding capabilities in 

both naturally infected human and camel sera than 

the other all antigens (Figure 2). 

Fig. 1. Potency of hydatid cyst antigens against both naturally infected human (A) and camel (B) sera 

 

 

Fig. 2. Protoscolices camel (Ps.C) antigens is the most potent binding reactivity in both naturally infected 

human and camel sera than the other all antigens 



 

_________________________________________________________________________________________________ 
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Sensitivity and specificity of protoscolices 

antigens 

Both Ps.C and Ps.H antigens applied for the 

diagnosis of hydatidosis among naturally infected 

(positive) and healthy (negative) of both camel and 

human sera using ELISA. All the positive camels and 

human serum samples reacted positively with the 

camel protoscolices (Ps.C) antigen exhibited 100% 

sensitivity, while the specificity of Ps.C antigen 

recorded 95.65% and 88.23% values with healthy 

(negative) camel and human sera respectively, at cut 

off value 0.315 (Figure 3). On the other hand human 

protoscolices  (Ps.H) antigen demonstrated 84.6% 

and 85.36% sensitivity, while the specificity was  

76.47% and 73.91% against the positive and negative 

camels and human serum samples, respectively at cut 

off value 0.257 (Figure 4 ).  

Fig. 3.  Diagnostic activity of Ps.C antigen for hydatidosis in naturally infected and negative human and 

camel sera 

 

  

Fig. 4. Diagnostic activity of Ps.H antigen for hydatidosis in naturally infected and negative human and camel sera 
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The sero-prevalence of hydatidosis in camels and 

human 

The antibody IgG detection of cystic 

echinococcosis antibodies in random camel and 

human sera adopted by ELISA using Ps.C antigen 

prepared from camel hydatid cyst, for coating the 

two ELISA plates. The potency of the Ps.C antigen 

in the diagnosis of cystic echinococcosis, recorded 

that the percentage of detected antibodies was 

43.65% in these collected random human sera at cut 

off value 0.582 (Figure 5 A), whereas, 59.78% of 

antibodies to cystic echinococcosis was detected in 

collected random camel sera at cut off value 0.626 

(Figure 5 B).   

 

Fig. 5. Diagnostic potency of Ps.C antigen in diagnosis of hydatidosis in human (A) and camel (B) 

 

 Electrophoretic profile of the hysatid cyst 

antigens 

 Electrophoresis process for the prepared six 

hydatid cyst antigens at 10% SDS-PAGE under 

reducing condition. The camel hydatid cyst antigens; 

the outer layer (Ol.C), revealed seven bands (95, 66, 

55, 42, 36, 32 and 22) KDa. The protoscolices (Ps.C) 

antigen detected 6 band (207, 58, 42, 36, 22and 22) 

KDa. The fluid (Fl.C) antigen detected seven bands 

(58, 42, 44, 36, 26, 22 and 12) KDa. The germinal 

layer (Gl.C) show six bands (66, 55, 42, 36, 22 and 

19) KDa.  Whereas the human hydatid cyst, 

protoscolices and fluid (Ps.C & Fl.H) antigen 

detected only three band (42, 36 and 22) KDa. It was 

demonstrated extensive electrophoretic similarity 

between the six antigens especially in three bands of 

42, 36 and 22 kDa (Figure 6). 

Immunogenic reactive components of antigens by 

Immunobloting  

Immunogenic reactive components in camel 

hydatid cyst antigens; four camel hydatid cyst 

antigens; outer layer (Ol.C), protoscolices (Ps.C), 

fluid (Fl.C) and inner layer (Gl.C) and the two 

human hydatid cyst antigens, protoscolices (PsH) and 

fluid (Fl.H) were recognized by naturally infected 

camel sera. There were give sharing in two common 

bands at the same the molecular weights 42 kDa and 

22 kDa (Figure 7 A).  

Furthermore, naturally, infected human sera 

identified the same common immunogenic bands in 

six antigens at 42 kDa and 22 kDa, beside other 

immunogenic band 36 KDa. While, the outer (Ol.C) 

and inner germinal layer hydatid cyst  camel antigens 

(GLC) shared at 55 kDa (Figure 7 B).
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Fig. 6. Comparative SDS-PAGE of four camel hydatid cyst antigens (Ol.C, Ps.C, Fl.C and Gl.C), two human hydatid 

cyst  antigens (PsH and Fl.H), and molecular weight standards in kDa; (Mr) 

  

 

Fig. 7.  Immunoreactive bands against 4 camel hydatid cyst antigens (Ol.C, Ps.C, Fl.C and Gl.C), 2 human hydatid 

cyst antigens (PsH and Fl.H) and molecular weight standards in kDa (Mr) recognized by naturally infected 

camel sera (A) and naturally infected human sera (B) 

 

Discussion 

The development of alternative diagnostic 

techniques, such as antibody detection using ELISA, 

urgently needed and serological assays, on the other 

hand, could provide a powerful pre-slaughter 

diagnostic screening tool for cystic echinococcosis in 

animals. This could reduce the spread of E. 

granulosus on farms and in the environment, 

important for the prevention of human infections [36, 

37]. In the present study, the profiles binding 

reactivity in naturally infected human and camel sera 

in our finding showed that the higher activates by 

protoscolices antigens (Ps.C and Ps.H) followed by 

fluid antigens (Fl.C and Fl.H), while outer and 

germinal layer antigens (Ol.C and Gl.C) give the 

lower activates. These findings corroborate those 

from earlier ELISA studies that looked at instances 

of hydatidosis in humans and camels and 

demonstrated that the protoscolex was the most 

useful diagnostic antigen. Furthermore, finding a 

single, distinct antigen among the protoscolices 

antigens will require more research in order to 
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improve their diagnostic effectiveness. The antigens 

isolated from the protoscolices of hydatid cysts are a 

viable option for the serological diagnosis of human 

cystic echinococcosis (CE) [38]. Conversely, 

research focused on producing two refined antigen 

(hydatid cyst fluid and protoscoleces) from sheep 

showed that the hydatid cyst fluid antigen was more 

effective than the protoscoleces antigen [39]. 

However, relatively little research has been directed 

toward the development of immunodiagnosis 

techniques for Echinococcus granulosus infection in 

humamn and domesticated animals using a different 

of antigenic predations [40]. The variation in 

antigenic potency and effectiveness amongst the 

different prepared hydatid cyst antigens could be 

attributed mostly to elevated high protein 

concentrations or to altered purification techniques 

utilized during antigen synthesis [41].  

ELISA regarded as the preferred test for 

diagnosing many parasitic diseases in domestic 

animals and humans since it is generally less 

expensive, effective, has good sensitivity and 

specificity and needs fewer skilled workers [42]. In 

this work ELISA was adopted to evaluate the 

sensitivity and specificity of the both Ps.C and Ps.H 

antigens in the diagnosis of hydatidosis among 

naturally infected and healthy both camel and human 

sera. The Ps.C antigen exhibited 100% sensitivity, 

while recorded a specificity of 95.65% and 88.23%. 

On the other hand, Ps.H antigen demonstrated 84.6% 

and 85.36% sensitivity, but 76.47% and 73.91% 

specificity. Our results somewhat similar reported 

studies revealed sensitivity for the crude 

protoscolices antigens in the ELISA system, were 

ranged from 90 to 100% and specificity from 75% to 

78% [43, 44]. Our findings, however, were greater in 

sensitivity than of two other investigations conducted 

by other researchers that employed protoscolices for 

the primary serodiagnosis of CE [45, 46]. The 

majority of serological techniques employed in 

diagnosis have their own issues and constraints, 

including restricted availability, inconsistent 

sensitivity and specificity, availability of laboratory 

equipment, and origin and kind of antigens utilized. 

Consequently, in the clinical context, the outcomes 

of serological studies are contingent upon various 

aspects, including antigen quality, composition, 

concentration, and stability, afflicted organ, number 

of cysts (individual or multiple), and individual 

immunological response variability [47].   

Despite this, developing countries continue to 

have a high prevalence of CE, especially in rural 

regions, cystic echinococcosis (CE  ( is diagnosed, the 

quality of illness management and treatment can be 

significantly improved [5].  This study found that the 

sero-prevalence of cystic echinococcosis by ELISA 

using Ps.C antigen was 43.65% in random human 

sera and 59.78% in random camel sera. Comparable 

ELISA values for CE prevalence in randomly 

selected camel and human serum samples were 

54.79% and 61.32%, respectively [43]. Studies 

conducted among communities have shown that in 

endemic areas, the frequency of human CE ranges 

from 1% to 10% [48].  Remarkably, the 

slaughterhouses in different governorates in Northern 

and Southern Egypt accounted more of 25% of the 

camels that were slaughtered [49]. In human a 

serological survey of CE, 3% to , 5% and 6 % using 

IHA were seropositive for hydatidosis, while  the 

seroprevalance was higher (64%) using ELISA [50].  

Compared to people living in cities, inhabitants of 

rural areas were more vulnerable to contracting CE. 

Among the occupational categories, the increased 

incidence rate of CE in farmers and related 

populations was linked to Egyptian agriculture and 

dog care [51]. The discrepancy in the prevalence of 

CE in human and slaughtered camels was due to the 

type of serological tests used, the effectiveness and 

purification of the antigens used, and seasonal factors 

[52].  

Using SDS-PAGE in the current investigation, all 

six hydatid cyst antigens demonstrated significant 

electrophoretic similarity, particularly in three bands 

of 42, 36, and 22 kDa. Significant electrophoretic 

similarity was found between the five purified 

hydatid cyst antigens (FLh, Psh, FLc, Psc, and GLc) 

in a somewhat comparable SDS-PAGE analysis, 

particularly in three common shared reactive bands 

(52, 41, and 22 kDa) [43]. A variety of methods, 

including SDS-PAGE electrophoresis have been used 

to extract proteins from hydatid cyst protoscoleces 

and express them to better characterize hydatid cyst 

antigen proteins for diagnostic and prognostic 

purposes [53]. The electrophoresis evaluation of 

different hydatid cystic prepared antigens (layers, 

fluid and protoscoleces) as substitute antigen sources 

utilizing immunological diagnostic techniques is an 

essential method for sero-diagnosis of cystic 

echinococcosis infection [39]. In this study, western 

immunoblotting techniques investigated that the all 

purified six antigens recognized a sharing in two 

common bands at the same molecular weights of 42 

kDa and 22 kDa against the naturally infected camel 

and human sera. Similarly, bands detected by crude 

antigens made from protoscolex, cyst walls, and 

hydatid cyst fluid after reactions against sera from 

human infected with hydatid cysts [54]. In addition, 

likewise, shared immune-reactive bands of 52 and 41 

kDa found against both naturally infected human and 

camel sera by some pure fluid and protoscoleces 

hydatid cyst antigens [43]. The main problem with 

the results of the western immunoblotting tests in 

diagnosis of hydatidosis and this variation may be 

related to the sample size of the study or batch of the 

antigen, which has been used in the given tests [18].   
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Conclusions  

In this investigation, the protoscolices camel 

(Ps.C) and human (Ps.H) antigens are the most 

potent of binding capabilities and can be successfully 

used to diagnose hydatidosis in both camel and 

human sera using the ELISA test, which is useful to 

control infection and reduce human transmission. 

Moreover, this sero-immunological study introduces 

camel hydatid cyst protoscoleces (Ps.C) as effective 

diagnostic antigens and new immune-reactive 

fractions of 42 and 22 kDa for the diagnosis of 

human and camel cystic echinococcosis. 
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المىاعي المصلي لذاء المشوكاث الكيسي: مقاروت وحقييم الأداء الخشخيصي لسخت  صقالخ

 عذريتالأكياس ال مه مسخضذاث

سارة حمادة دراز
1

أحمذ محمد بيومي  ، 
2

شعبان محمدرأفج  ،
1*

زيذان  عبذ اللهشريف  ،
2

وجوى إبراهيم حعيلب، 
3

غادة و 

حذاد فعبذ المىص
2

 

1 *
 .يصش -انجٛضة -انًشكض انقٕيٙ نهبحٕث - يعٓذ انبحٕث انبٛطشٚت - قغى الأيشاض انًشتشكت

2  
 .يصش - جبيعت يذُٚت انغبداث - بٛطش٘كهّٛ طب  -انًشتشكتانصحت ٔالايشاض قغى 

3  
 .يصش -انجٛضة -انًشكض انقٕيٙ نهبحٕث -يعٓذ انبحٕث انبٛطشٚت -قغى انطفٛهٛبث ٔايشاض انحٕٛاٌ

 

يُتششة فٙ جًٛع أَحبء انعبنى ٔخبصت فٙ انبهذاٌ يشتشكت بٍٛ الإَغبٌ ٔانحٕٛاٌ ْٕ عذٖٔ طفٛهٛت  ٙداء انًشٕكبث انكٛغ

تعتبش الاختببساث انًصهٛت ٔانًُبعٛت يفٛذة نكم يٍ انتشخٛص الأٔنٙ نهعذٖٔ نذٖ انبشش ٔانُبيٛت ٔانًجتًعبث انشٚفٛت. 

 )أَتٛجُٛبث( الأكٛبطسَت ٔتقٛٛى فعبنٛت يغتضذاث ْزِ انذساعت بًقبٔتٓذف  .انًشض يكبفحتٔانحٕٛاَبث ٔتحغٍٛ جٕدة 

تى تحضٛش فقذ  .فٙ كم يٍ انبشش ٔالإبم غٙانًشٕكبث انكٛ انًختهفت نهتشخٛص انًُبعٙ انذقٛق نًشض (انًبئٛتانعذسٚت )

 أجضاء يٍ  (Ps.C)تٔ انبزٔس الأٔنٛ  (Fl.C)ٔانغبئم  (Gl.C)ٔانطبقت انجشحٕيٛت  (Ol.C)انطبقت انخبسجٛتأتٛجُبث 

   (Ps.H)تٔانبزٔس الأٔنٛ  (Fl.H)انغبئمأَتٛجُبث ببلإضبفت إنٗ رنك، تى تحضٛش  انًعضٔنت يٍ انجًبل ٛتط انًبئبكٛالأ

تى فحص جًٛع إَٔاع انًغتضذاث انغتت كأدٔاث تشخٛصٛت يُبعٛت ٔانبشش. انًعضٔنت يٍ  ٛتط انًبئبكٛالأ يغتخهصيٍ 

ٔفحٕصبث انكٓشبٙ  ٔانفصمإختببس الأنٛضا  الإبم ببعتخذاوبشش ٔفٙ ان ٙ(انًشٕكبث انكٛغالأكٛبط انًبئٛت ) نًشض

 ٔ   (Ps.C & Ps.H)تانبزٔس الأٔنٛ أَتٛجُٛبثتفبعم استببط بٕاعطت  أعهٗ الأنٛضا تقُٛتظٓشث َتبئج أ .انًُبعٙ نطبعا

انخبسجٛت  تبٌانطبق اقم بٕاعطت أَتٛجُٛبث ستببطكبٌ تفبعم الا، فٙ حٍٛ   (Fl.C & Fl.H)انغٕائم أَتٛجُٛبثتهٛٓب 

 Ps.H  (84.6الأَتٛجٍٛ%(، يٍ 144أعهٗ حغبعٛت )  Ps.Cالأَتٛجٍٛ أظٓش ٔقذ .   (Ol.C & Gl.C)ذاخهٛتٔانطبقت ان

بهغ يعذل الاَتشبس انًصهٙ نذاء انًشٕكبث ٔانجًبل ٔالأيصبل انبششٚت الإٚجببٛت. ايصبل  %( ضذ كم ي85.3ٍٔ 

الإبم انتٙ تى فحصٓب، عهٗ انتٕانٙ ببعتخذاو انًغتضذ ايصبل ششٚت ٔ% فٙ الأيصبل انب43.65% 59.78ٔانكٛغٙ 

انًحضشة يٍ  انغتت الأَتٛجُبث، أظٓشث جًٛع PAGE-SDSبٕاعطت تقتٛت انفصم انكٓشبٙ ٔ  .Ps.Cانتشخٛصٙ

ب كبٛشًا فٙ الأكٛبط انًبئٛت  ًٓ عتخذاو كٛهٕ دانتٌٕ، ٔبب 22ٔ 36ٔ 42 ْٙانكٓشبٙ، خبصت فٙ حلاحت َطبقبث  انتًٛٛضتشبب

انًُفصهت يشبسكت فٙ َطبقٍٛ يشتشكٍٛ نًٓب َفظ الأٔصاٌ انجضٚئٛت  الأَتٛجُبثجًٛع أظٓشث انًُبعٙ  نطبعتقُٛبث ا

 بمفٙ الا انعذسٚتالأكٛبط يٍ  تاَتٛجُٛبث انبزٔس الأٔنٛ تى اعتُتبج تقذٚىفٙ ْزا انبحج نزنك  .دانتٌٕ كٛهٕ 22ٔ 42انببنغت 

هتشخٛص ندانتٌٕ  كٛهٕ 22ٔ 42أجضاء جذٚذة يُبعٛت يتفبعهت تبهغ كزنك تى فصم ٔالإَغبٌ كًغتضذ تشخٛصٙ فعبل ٔ

 .بمكٛبط انًبئٛت فٙ انبشش ٔالاانذقٛق نًشض الا

 انًُبعٙ نطبع، اانفصم انكٓشبٙ، الأنٛضا، الإَغبٌ، بمانكٛظ انًبئٙ، الا اَتٛجُبث :الكلماث الذالت


