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Abstract  

HIS COMPREHENSIVE research examines the incidence, seasonal variations, and 

haematological impacts of ectoparasitic and fungal skin diseases in sheep and goats in 

Sulaimani province, Kurdistan Region/Iraq. The study examined 63 mixed flocks and found 

that ticks were the primary ectoparasite affecting sheep (65.3%), while lice were the main 

infestation in goats (14.15%). Seasonal research revealed a surge in dermatological 

conditions throughout the spring season, which reached (66.64%) in sheep and (16.78) in 

goats. Blood samples were taken from a jugular vein in all infected animals and placed in 

anticoagulant tube (EDTA), the amount of one drop of blood in all samples examined by the 

blood analyzer for packed cell volume (PCV), total leukocyte count (WBC), total red blood 

cell count (RBC), haemoglobin (Hb), and differential leukocyte count (DLC). Blood samples 

were transferred to centrifuge for 3500(Gravity converter) for 8 minutes to separate serum. 

Significantly, the study determined a threshold value for notable alterations in blood 

parameters, especially eosinophil and neutrophil, which could potentially be used as a 

diagnostic indicator for these diseases. This study highlights the health difficulties that small 

ruminants face as a result of skin diseases. It proposes that changes in blood parameters can 

serve as a diagnostic reference point, thus improving disease management techniques in the 

agricultural industry. 
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Introduction  

Ectoparasites in small ruminants have considerable 

impact on transmitting prevalent pathogens and 

economic losses in animals’ industry [1]. In addition, 

it causes restrictions via sheep and goat industry 

production in numerous ways; through their 

advisable effect on body tissue, blood, skin, beside 

mortality of animals, decreased production, 

downgrading, and rejection of skin and hide [2]. 

Furthermore, the ectoparasitic behaviour affect 

indirectly through high intense trouble, rubbing, 

reducing time of grazing and self-wounding [3]. 

Several studies have exposed the foremost skin 

ectoparasites; (ticks, lice, mites, fleas and sheep, 

keds). Ticks can be classified as three families while 

just two of them are well known in veterinary 

practice:  Ixodidae (hard ticks) and Argasidae (soft 

ticks) [4]. Depending on report of the economic 

impact of tick infestations is enormous worldwide In 
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1984, the United Nation Food and Agriculture 

Organization (FAO) estimated the global cost of 

Ixodidae tick infestations to be US$7.0 billion 

annually, the tick’s saliva of some species may lead 

to allergies, toxicoses and paralysis of host [4,5]. 

Sarcoptic, chorioptic, and psoroptic mites considered 

as the core causes of mange in small ruminants and 

about 300 million humans worldwide, with different 

age with poor management particularly in winter [6]. 

Pediculosis or lice infestation (chewing or biting lice 

(Damalinia caprae) and hematophagous sucking lice 

(Linognathus africanus) in sheep and goats measured 

as serious problems amongst the flocks worldwide 

[7]. Fleas are crucial parasites of humans, sheep, and 

goats and wild animals around the world, in case of 

dense flea infestation, specifically in young animals, 

can cause decreasing of iron deficiency anaemia; 

Fleas are essential vectors in the biological 

transmission of viral, bacterial, protozoal and filaroid 

nematode pathogens [8]. According to many repots 

there are over 300 fungi that are actually pathogenic 

for animals; the immunocompromised host will be 

more susceptible to fungal infections, There are 

superficial and cutaneous mycoses which can be 

caused by Microsporum, Trichophyton and also 

Malassezia and Candida species. Dermatophytosis is 

an infectious disease of animals caused by 

Microsporum and Trichophyton species that affect 

the hair shafts, claws and the keratin of the epidermis 

[9].  

The aim of this study was to examine the 

prevalence and effect of seasonal variations in 

incidence of ectoparasitic and fungal skin diseases in 

sheep and goats in the Sulaimani province, Iraq. 

Additionally, this study tended to identify the 

predominant pathogens that affect these animals and 

to assess the influence of these diseases on the 

haematological parameters of affected animals. 

Moreover, this study aimed to provide valuable 

information that could contribute to improving 

diagnostic, treatment, and management approaches to 

effectively control ectoparasitic infestation and 

fungal infections in small ruminants in the 

investigated region. 

Material and Methods 

 Study area   

This study was carried out in four districts in the 

Sulaimani province (Piramagroon, Chamchamal, 

Sharazor, and Penjwen). These areas include nearly 

255 villages, and contain 152547 sheep, 53324 goats 

of different ages according to the Veterinary 

Directorate of Sulaimani as shown in (Figure 1). 

Sulaimani is geographically located in the north 

eastern part of Iraq. The city shares common borders 

with the Republic of Iran. Rainfall starts in late 

October and ends in early June with a mean rainfall 

ranging between 500 and 700mm. There are four 

main seasons in the city but can be classified as the 

wet and dry season. The dry seasons start from 

October and last up to April, and the wet season 

begins in most parts of the state in May and lasts up 

to September or October. 

Animals of the Study  

The study was carried out approximately 10% of 

the total target population examined from October 

2022 to end of June 2023, and the total examined 

flocks were 63 in number, corresponding to 24640 

animals (22652 and 1988 were sheep and goats, 

respectively). The animals were passed through 

clinical examination according to the guideline [10].  

Ectoparasite sample collection  

Samples were collected from animals that 

presented clinical signs of skin diseases. Clinical 

manifestation in flocks included severe itching, hair 

loss, and crusty or scaly skin lesions. A general 

routine examination had been performed for each 

case. Samples were collected in each visitation; as 

well as the whole body of each individual animal was 

inspected for the presence of ectoparasites such as 

ticks, fleas, louse, ked, burrowed larvae of insects. 

All visible adults, larvae, nymph of ticks and lice, 

keds were picked up by using a fine forceps. Living 

ticks were removed by dipping the tick and 

surrounding skin in 70% ethyl alcohol. Furthermore, 

the adult louse, ked, and fleas were collected by 

individual capture with thumb forceps and kept in 

glass tubes with alcohol 70%. The skin scraping 

technique was performed for all animals who 

suffered from alopecia, partial hair loss, and crusting 

and were kept in a Petri dish. Two blood samples 

were harvested from each animal under investigation, 

the first was collected in plain tube needed for serum 

collection, while the second was added to EDTA 

(ethylene diamine tetra acetic acid), and kept in the 

ice box immediately. Finally, they were transported 

directly to the laboratory of the College of Veterinary 

Medicine of the University of Sulaimani.  

Skin scraping technique   

According to [11,12], the technique for mite was 

performed as follows: the wool/ hair in sheep and 

goats were cut out with a scissor. A few drops of 
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mineral oil were then added to the edge of the skin 

lesions to moisten the area.  The skin scraping was 

performed using a scalpel and the skin was scraped 

until blood oozed the scraped skin. During the 

scraping process, approximately 6-8 cm of the 

infested area was scraped. The scraped material was 

then placed into a Petri dish and sealed with tape. 

Lastly, all samples in the Petri dishes were labelled 

with sufficient information for separately.   

According to [13] for the diagnosis of ringworm, 

the technique was performed as follows: The lesion 

area was cleaned with 70 % ethanol to remove 

bacterial contamination. The border of the lesion was 

then scraped with a blunt edge of a sterile scalpel. 

The hairs and scales were plucked from the lesion 

without breakage with a clean, dry and Petri dish. All 

collected samples were labeled and directly 

transported to the laboratory for examination.  

Skin scraping examination   

According to [11], the method was carried out as 

follows:  A part of the scraping was taken and placed 

in a test tube containing 10 ml of KOH 20%. The 

tubes are warmed gently; later, they were centrifuged 

at a speed of 2000 (rpm) for 5 minutes. The 

supernatant was discarded by pipette, and the 

sediment was mixed well in a test tube. Then, two 

drops of the sediment were drawn with a pipette, and 

placed on a glass slide and covered with a cover 

slide. Finally, examined under a microscope with 

power x10, x40, and x100 to confirm the presence of 

parasite and diagnose the species.  

 According to [14], method for direct 

examination and diagnosis of ringworm was 

performed as follows. A part of the scraping was 

mounted with 10 or 20% KOH (potassium 

hydroxide) and warmed gently. The mixture was 

stained with drop of lacto-phenol cotton blue. A drop 

of mixture was placed on a glass slide covered by the 

cover slide. Finally, and examined under the 

microscope with power x10, x20, and x100 to 

confirm the presence of hyphae and spores.  

Blood Analysis  

Blood samples were taken from a jugular vein in 

all infected animals and placed in anticoagulant tube 

(EDTA), the amount of one drop of blood in all 

samples examined by the blood analyzer for packet 

cell volume (PCV), total leukocyte count (WBC), 

total red blood cell count (RBC), haemoglobin (Hb), 

and differential leukocyte count (DLC). Blood 

samples were transferred to centrifuge for 

3500(Gravity converter) for 8 minutes to separate 

serum. Serum was examined with a refractometer to 

calculate the total protein count.  

 Statistical Analysis  

The dataset was processed and analyzed using 

Microsoft Excel and SPSS version 25.0. Descriptive 

statistics were employed to streamline the data for 

improved interpretability. The Shapiro-Wilk test was 

used to assess normality, whereas the Levene test 

was used to assess homogeneity. The chi-square test, 

which incorporates the Bonferroni correction, was 

used to investigate the association between 

geographical regions, seasons, and disease incidence. 

An independent t-test was used to assess variations in 

blood parameters between healthy and infected sheep 

and goats. P≤0.05 considered to be statically 

significant. Correspondence analysis was used to 

determine the occurrence of diseases in various 

regions and seasons, while the ROC curve and AUC 

were used to evaluate the statistical significance of 

infection in animals. 

Results 

This study was carried out in 63 flocks consisting 

of 22652 sheep and 1988 goats in four districts 

namely Chamchamal, Sharazor, Penjwen, and 

Piramagroon around the SiadHmani province. Out the 

22652 sheep and 1988 goats examined for 

ectoparasitic and fungal skin diseases, 7242 (32%) 

sheep and 1612 (81%) goats were found to be 

infested with one or more ectoparasites and 

ringworm. The main clinical signs that were observed 

in examined animals include weakness, loss of 

appetite, capillary engorgement, rough, wrinkled skin 

and pale mucous membrane. Likewise, severe 

itching, scratching, alopecia, crusting, scaling, and 

fissuring, due to the animal rub the infested or 

infected region to the hard surface.  

The highest rate of ectoparasitic and fungal skin 

diseases was in the Piramagroon district, which was 

(10.02%). The lowest rate of skin diseases was in 

Penjwen district, which were (2.6%). Furthermore, in 

Chamchamal and Sharazoor there were (15.54%) and 

(7.75%), respectively (Fig.3 a).   

The rate of skin diseases regarding seasons in 

sheep and goats, the results refer to which the highest 

rate of infection of ectoparasitic and fungal skin 

diseases in sheep was in spring (66.64%), while the 

lowest rate of skin disease was in autumn (0.43%). In 

winter and summer, they were (0.86%) and 

(13.87%), respectively. The highest rate of infection 
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of ectoparasitic and fungal skin diseases in goats was 

in spring (16.78%), and the lowest rate of skin 

diseases was in autumn (0.02%) (Fig.3 b).  

The highest ectoparasite in sheep was tick 

(65.30%), and the lowest was lice (0.94%). 

Furthermore, mites and fleas were found as (3.34%) 

and (5.55%), respectively, and ringworm in sheep 

was (0.83%). On the other hand, the highest 

ectoparasite in a goat was lice (14.15%), and the 

lowest was mite (0.01%). Additionally, the ticks and 

fleas found as (8.16%) and (1.70%) respectively and 

the ringworm in a goat was (0.01%) (Fig. 3 c). 

During the investigation of hematological 

parameters, we found that monocytes, lymphocytes, 

neutrophiles, and eosinophiles were statistically 

significant in sheep (P value < 0.05). Neutrophile and 

eosinophile increased significantly, while 

lymphocyte and monocytes decreased significantly 

(Table 1).  During the investigation of hematological 

parameters, we found that neutrophiles, and 

eosinophiles were statistically significant in goats (P 

value < 0.05), they increased significantly (Table 1).      

There are statistically significant differences 

between infected and healthy sheep in the following 

blood parameters. Lymphocyte, monocyte, 

neutrophile, and eosinophile. While, there are 

statistically significant differences between the 

infected and healthy goat in the following blood 

parameter: neutrophile, and eosinophile. These 

findings are valuable for veterinarians, as they 

improve their understanding of the physiological 

alterations linked to infections in these animals. This 

allows us to determine the specific threshold values 

for each parameter in each species using the ROC 

curve, which is used to establish the level at which 

animals are classified as infected or non-infected.   

In sheep, the appropriate thresholds on the ROC 

curve for neutrophile (4.15) and eosinophile (0.15). 

Neutrophile (Area under the Curve = 0.862): The 

AUC value for the neutrophile test is excellent, 

suggesting that it has a strong ability to differentiate 

between the positive and negative actual state groups. 

Eosinophil (AUC = 0.942): The AUC value indicates 

that the eosinophile test exhibits exceptional 

discrimination capability, surpassing even that of the 

neutrophile test. Both tests demonstrate strong 

diagnostic potential as indicated by their AUC 

values. However, the eosinophile test, with a higher 

AUC, demonstrates superior overall accuracy and 

may be the favoured diagnostic test for skin disease 

(Fig. 4). 

In goats, a threshold value for neutrophiles was 

4.6. And eosinophile was 0.45. This can be 

determined as a cut-off value. Eosinophil (AUC = 

0.861). This demonstrates a high level of 

discrimination, indicating that the test is highly 

effective in differentiating between individuals who 

are actually infected (positive actual state) and those 

who are not infected (negative actual state). 

Neutrophile (Area under the Curve = 0.774): This 

suggests a satisfactory level of discernment, while 

not as elevated as Eosinophile, yet still valuable. 

Taking into account the AUC values, eosinophile is 

shown to be a superior indicator of the investigated 

condition in compared to neutrophile. It exhibits 

greater precision in distinguishing between the 

groups that are infected and those that are not 

affected (Fig.4). 

In Penjwen, the prevalence of diseases was the 

highest during the autumn and winter seasons, while 

in Sharazor it was the most common during the 

summer. On the contrary, in Chamchamal and 

Piramagron, the highest incidence of infection was 

during spring (Fig. 5). 

Discussion 

Sheep and goats might represent an important 

segment in the livestock system in the world [15,16]. 

In the Kurdistan Region sheep and goats are 

considered the main source of meat and milk. This 

study considered the first work on skin diseases in 

sheep and goats in the Sulaimani province. In 

addition, the ectoparasitic skin diseases in sheep and 

goats cause vital economic losses, low productivity, 

and mortality [17,18]. Similarly, there are no data on 

the economic losses caused by skin diseases in the 

Kurdistan Region. However, in other countries, such 

as Ethiopia’s tanneries report about 35% of sheep 

skin, and 56% goat skin are rejected due to the 

external parasites [19]. In 1997, scabies caused to 

lose £3-4 million per year in the UK in sheep 

industry income [20]. Among others, ectoparasites 

have caused several economic implications for the 

livestock industry, such as the costs of treatment in 

sheep scab in the UK industry which is an excess of 

£8 million per year [21].  Sheep afford direct cash 

income through the sale of the animals, wool, and 

hides [22-24]. Additionally, ringworm is considered 

as the veterinary and public health problem that has 

been reported from different parts of the world [22, 

25]. Ringworm can also cause damage to the hide 

and skin industries, such as the scars reappeared on 

leather and tannery, for example, about 40% of the 
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skins in France, which is bought at spring by tanners, 

were damaged by ringworm lesions [26].  

Infact, skin scraping and direct skin examination 

is the main technique for diagnosis of skin 

abnormities, mange and ringworm. The technique 

can be rapid, easy, not expensive and applicable. 

Additionally, skin scrapings are part of the basic 

approach for all skin diseases diagnosis [27]. But it 

has low sensitivity [28]. However, the specificity of 

skin scraping is about 96% close to those of ELISA 

100% [29]. Understandably, the sensitivity to skin 

scraping is lower compared to ELISA as it only has 

62.8% accuracy while in ELISA it is 87.6% for 

mange diagnosis [30].   

In Sulaimani province there are three climate 

zones, including very cold and heavy raining area 

(the rate of snow, and rain) as Penjwen. Moderate 

cold and raining area such as Sharazor, Piramagroon, 

and less cold and raining area such as Chamchamal, 

as well as, in these four districts there are variation in 

densities, habit of rising of animals, type of flocks, 

and ratio of goats and sheep in one flock. In order 

cover this variation in climate and other 

dissimilarities, these four districts have been selected 

in this study. According to the results of this study, 

there are significant differences in the prevalence of 

ectoparasitic and fungal skin diseases (P<0.05) 

among four selected districts. The highest prevalence 

rate of ectoparasitic and fungal skin diseases was in 

Piramagroon (10.02%), While, the lowest prevalence 

rate was in Penjwen (2.62%). This may be due to 

many factors such as climate variation, flock size, 

and close contact [20]. The unsanitary housing, 

worm and humidity play an important role in the 

development of Fleas and, enables eggs to develop 

due to the increased warm and humidity [31].   

In sheep the most frequent ectoparasite was tick 

(65.30%), This result is higher than that recorded by 

each of [12] in Duhok was (46.7%), and [32] in 

Sulaimani was 55.46%. In south Iraq it was (46.9%). 

This is probably due to many factors such as, climate 

variation, the season of study [33], or may be due to 

the number of samples and the increase in use of 

insecticide by the owners [34].  

The lowest frequency of ectoparasitic skin 

diseases in sheep was lice (0.94%), this result is 

inconsistence with each of [12]. In Duhok was 

(3.8%) and [35], in Al-Mosul city was (13%), the 

main reasons for this variation is due to the habits of 

owners in their treatments of lice and in Sulaimani 

province, and there is a program for shearing and 

dipping in early summer and late autumn. On the 

other hand, the most common ectoparasitic skin 

diseases in goats were tick (8.16%) this result is 

lower than that reported by [12] was (33.8%) and in 

Ethiopia was (34%), probably due to variety in goat 

rearing and easy contact of lice with goat skin 

because sheep wool acts as Insulator [36]. However, 

the lowest prevalence rate of ectoparasitic skin 

diseases in goats was mite (0.01%), which may be 

due to the densities of goats in flocks compared to 

sheep.     

In this study, the prevalence rate of ringworm in 

sheep is (0.83%). The result of this study in sheep 

and goats is lower than that reported by [25] in the 

Basraha in sheep was (5.45%) and recorded by [37] 

in Egypt were (71.4%) and (65%) in sheep and goats, 

and by [38] in the Diyala province-Iraq was (80%). 

However, in goats the result of this study was 

(0.01%). This result is lower than that recorded by 

[37] in Egypt (65%). This variation of result may be 

due to climate conditions of area of these studies that 

are hotter and more humid than overcrowding in 

Sulaimani province and the age of animals [39].   

Regarding seasons, the highest prevalence rate of 

skin disease in sheep and goats was in spring 

(66.64%) sheep and (16.78%) goats, due to an 

optimal suitable environment (suitable for activity, 

growth, development and reproduction of 

ectoparasites [40]. While the lowest rate was in 

autumn (0.43%) sheep and (0.02%) goats, this may 

be due to annual dipping [41], and shearing during 

summer and early autumn [20].  

 As a result of some hematological parameters in 

sheep and goats suffering from skin diseases and 

compare with healthy animals. There was a 

significant decrease in monocytes and lymphocytes 

and is an increase in neutrophiles and eosinophiles in 

sheep. This result in agreement with that reported by 

[41] and probably due to anemia or according to 

some reports ectoparasites drain erythrocytes and 

consequently cause marked decrease in erythrocyte 

counting. Although, there is a significant increase in 

eosinophiles, and neutrophiles in goats with skin 

diseases, this result is in agreement with and [42], 

probably due to an allergic reaction and an 

inflammatory reaction that is associated with a 

chronic inflammatory reaction in the skin [43].  

Along with depending on many studies on ruminated 

suffering from skin diseases there were change blood 

parameters such as increasing in WBC, RBCs,) and 
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biochemical parameters (increasing of Total protein) 

which is strongly agree with our study [44,45]. 

Conclusion 

Ectoparasitic and fungal skin diseases are serious 

problems in sheep and goats and are widely 

distributed. The most common ectoparasites detected 

in sheep and goats were ticks and lice. While, fleas, 

mites and dermatophytes are less common, according 

to the results of this study, there is statistical 

difference among the districts around the Sulaimani 

province. Seasons have significantly affected the 

ectoparasitic and fungal skin diseases in sheep and 

goats. Sheep and goats are not similarly affected, in 

sheep the tick is the most common infection while in 

goats the lice are the most common infection. 

Ectoparasitic and fungal skin diseases have been 

significantly affected on some blood parameters, 

such as lymphocytes, monocytes, neutrophiles, and 

eosinophiles. 
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TABLE 1. Comparison of the hematological response in sheep and goats to skin infections. 

Blood 

parameters 

Species 

Sheep Goat 

Infection status Mean ± S.D P value Mean ± S.D P value 

WBC Infected 12.05 ± 3.6 0.94 12.45 ± 5.55 0.47 

Non infected 11.98 ± 2.18 11.01 ± 3.63 

Lymphocyte Infected 4.49 ± 1.99 0.012 5.34 ± 2.45 0.76 

Non infected 6.12 ± 2.09 5.62 ± 2.48 

Monocyte Infected 0.93 ± 0.51 0.001 1.27 ± 0.86 .954 

Non infected 1.53 ± 0.63 1.26 ± 0.52 

Neutrophil Infected 6.06 ± 1.96 0.001 5.2 ± 1.73 0.013 

Non infected 3.54 ± 1.52 3.6 ± 1.05 

Eosinophil Infected 0.5 ± 0.28 0.001 0.84 ± 0.39 0.001 

Non infected 0.09 ± 0.06 0.32 ± 0.31 

Hb Infected 8.67 ± 2.7 0.73 7.56 ± 1.82 0.55 

Non infected 8.93 ± 0.99 7.96 ± 1.4 

PCV Infected 24.15 ± 7.31 0.27 19.98 ± 6.46 0.192 

Non infected 25.52 ± 2.47 22.99 ± 3.6 

Total plasma 

protein 

Infected 5.84 ± 0.94 0.07 5.87 ± 0.91 0.71 

Non infected 5.5 ± 0.47 5.76 ± 0.54 
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Fig. 1. Shows the geographical location of Sulaimani province on the map (red patch), where skin and blood samples 

were collected for tests. 

 

 

Fig. 2. Types of ectoparasites found during skin examination. 

 

 

Fig. 3.a. Percent positivity of ectoparasitic and fungal skin diseases in small ruminants according to study region 
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Fig. 3.b. Percent positivity of ectoparasitic and fungal skin diseases in small ruminants according to seasons. 

 

 

 

Fig. 3. c. Percent positivity of ectoparasitic and fungal skin diseases in small ruminants according to the types of 

ectoparasites and fungal infection. 
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Fig. 4(a-d). Shows the correlation of blood parameters in healthy and infected sheep and goats. 

 

 

 

Fig. 5.  Show the frequency of ectoparasitic and fungal skin diseases in small ruminants in different districts varies 

throughout the year. 
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الإصابة وانتأثيرات انذيوية نلإصابات انجهذية بانطفيهيات انخارجية وانفطرية في 

 سهيًانية/ انعراقالأغناو وانًاعس في يحافظة ان

، نوروز 2، دانا عًر إسًاعيم 1، هردي فتاح يارف 1رزكار رحيى سهيًاٌ  ،1باسى عبذ انواحذ عهي 

 1عثًاٌ جًال نصر الله و 3 شەر ەأكرو كاك

 .لسى انطة انسشٌشي وانطة انثاطًُ، كهٍح انطة انثٍطشي، جايؼح انسهًٍاٍَح، يذٌُح انسهًٍاٍَح، انؼشاق 1
 .كهٍح انطة انثٍطشي، جايؼح انسهًٍاٍَح، يذٌُح انسهًٍاٍَح، انؼشاق ذ،ٍوػهى انرىنلسى انجشاحح  2
 .لسى انؼهىو الأساسٍح، كهٍح انطة انثٍطشي، جايؼح انسهًٍاٍَح، يذٌُح انسهًٍاٍَح، انؼشاق 3

  انًهخص

هزا انثحس انشايم حالاخ الإصاتح وانرغٍشاخ انًىسًٍح وانرأشٍشاخ انذيىٌح نلأيشاض انجهذٌح انطفٍهٍح انخاسجٍح  ٌرُاول

ً يخرهطح  63وانفطشٌح فً الأغُاو وانًاػض فً يحافظح انسهًٍاٍَح، إلهٍى كشدسراٌ/انؼشاق. فحصد انذساسح  لطؼاَا

%(، تًٍُا كاٌ انمًم هى الإصاتح انشئٍسٍح 65.3ٌصٍة الأغُاو )ووجذخ أٌ انمشاد كاٌ انطفٍهً انخاسجً الأساسً انزي 

%(. كشفد الأتحاز انًىسًٍح ػٍ اسذفاع كثٍش فً الأيشاض انجهذٌح طىال فصم انشتٍغ، حٍس 14.15فً انًاػض )

 اَاخ%( فً انًاػض. ذى أخز ػٍُاخ انذو يٍ انىسٌذ انىداجً فً جًٍغ انحٍى16.78%( فً الأغُاو و)66.64تهغد )

، وكًٍح لطشج دو واحذج فً جًٍغ انؼٍُاخ انرً ذى فحصها تىاسطح (EDTA) نًصاتح ووضؼها فً أَثىب يضاد نهرخصشا

 إجًانً ػذد خلاٌا انذو انحًشاء .(WBC) ، وإجًانً ػذد كشٌاخ انذو انثٍضاء(PCV)  يحهم انذو نحجى خلاٌا انشصيح

(RBC)ٍٍانهًٍىجهىت ، (Hb)انرفاضهٍح اء، وػذد كشٌاخ انذو انثٍض (DLC).  ذى َمم ػٍُاخ انذو إنى جهاص انطشد

دلائك نفصم انًصم. وتشكم يهحىظ، حذدخ انذساسح لًٍح ػرثح نهرغٍشاخ  8)يحىل انجارتٍح( نًذج  3500انًشكضي نـ 

انًهحىظح فً تاسايرشاخ انذو، وخاصح انٍىصٌٍُاخ وانؼذلاخ، وانرً ًٌكٍ اسرخذايها كًؤشش ذشخٍصً نهزِ الأيشاض. 

ذسهظ هزِ انذساسح انضىء ػهى انصؼىتاخ انصحٍح انرً ذىاجهها انًجرشاخ انصغٍشج َرٍجح الأيشاض انجهذٌح. وٌمرشح 

أٌ انرغٍٍشاخ فً يؼاٌٍش انذو ًٌكٍ أٌ ذكىٌ تًصاتح َمطح يشجؼٍح ذشخٍصٍح، وتانرانً ذحسٍٍ ذمٍُاخ إداسج الأيشاض فً 

 .انصُاػح انضساػٍح

 .انطفٍهٍاخ انخاسجٍح، انسؼفح، الأيشاض انجهذٌح، انًجرشاخ انصغٍشجانًفتاحية:  انكهًات


