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ABSTRACT 

This study was carried out on lungworms infested sheep of different ages, sexes and 

localities at Qena governorate. 33 sheep were infested with lungworm of which 28 

sheep infested with large lungworms Dictyocaulus filaria and 5 sheep infested with 

small lungworms Protostrongylus nifescens. Also, 45 animals of different ages and 

sexes were proven to be healthy by clinical and laboratory means and used as 

control for the work The infested sheep were assured for infestations through fecal 

analysis by Vida technique. The clinical examinations of the infested sheep in this 

study revealed variations in the severity and duration of symptoms. The most 

prominent signs were coughing which was severe and deep appeared in form of 

persistent paroxysmal bouts, tachypnea, dyspnea, nasal discharges which were 

scanty serous or mucopurulent in some cases, auscultation on the chest revealed 

increase of vesicular murmurs and other infested cases showed moist rales , The 

respiratory rate and pulse ra.te revealed significant increase in infested sheep 

rather than the healthy ones while the body temperature was normal in most cases.  

Whole blood and serum samples were collected from each sheep for examination of 

some haematological and biochemical parameters. The haematological 

investigations for the infested sheep revealed marked decrease In the values of 

RBCs, Hb and PCV for erythrogrm. However, the leukogram showed significant 

increase in total leukocytic count due to eosinophilia and neutrophilia accompanied 

with lymphopenia. The biochemical profile showed significant increase in serum 

total proteins and globulin levels, significant decrease in A/G ratio and no marked 

changes in albumin levels between the infested and healthy animal groups.  
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INTRODUCTION 

Verminous pneumonia is an acute, sub acute or chronic infection of 

the respiratory system of most animals. The disease is a world wide 

spread among animals in united state of America, Asia, Africa and 

Middle East including Egypt. The disease in sheep is caused by adult 

nematode parasites live in the bronchi and causes alveolar and 

bronchiolar damage (Blood et al., 1983).  

The disease causes great economic wasting and losses for the 

animal wealth. The reported economic failure to win were due to the 

unthriftiness, retarded growth, reduced production of meat and wooL 

deaths and the costs for prevention and treatment program.  

Some clinical aspects of lung worm infestation in sheep were 

reported by Sharma and Bhat (1990) and Dhanalakshmi et al., (2002).  

The aim of our work was to study the disease problem under a new 

environmental condition in Egypt.  

The work will include the investigation of the causative lungworm 

parasites in lambs and adult sheep and the associated changes in some 

blood constituents.  

MATERIAL AND METHODS 

Animals:  

animals used in the study were 78 sheep of native breeds with 

various ages and sexes. They were belonged to different regions at Qena 

governorate, Egypt. In order to determine the actual number of control 

healthy and those with parasitic pneumonia, clinical and laboratory 

examination were conducted to exclude the cases with gastrointestinal 

parasites infestation. The actual number of the animals included in this 
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study were 45 healthy and 33 showing parasitic pneumonia according to 

the clinical and laboratory investigation. Both the control healthy and 

diseased groups were further subdivided each into three subgroups 

according to ages of animals (table, 1).  

Table (1): The groups of sheep.  

Group Age. Months Healthy Infested 

I 4 - 24 15 11 

11 25 - 48 15 13 

III 49 - 72 15 9 

Total 4 - 72 45 33 

Samples and Methods:  

The collected samples from each animal were:  

a-Fecal samples:  

Fecal samples were collected from each animal directly from the 

rectum to choose the control healthy and those with parasitic pneumonia 

according to Vida technique (Coles,1986).  

b-Blood samples:  

From each animal of the chosen groups two blood samples were 

collected, the first with anticoagulant EDTA (Ethyline Diamine 

Tetraacetic Acid) as a whole blood, and the other was obtained on a plain 

centrifuge tube to obtain clear nonhaemolysed serum.  

The whole blood samples were used for the estimation the values of 

red blood corpuscles count (RBCs), total white blood cells 

count(WBCs), haemoglobin (Hb) content, packed cells volume (PCV), 

MCV, MCH, MCHC and differential leukocytic count (Coles, 1986). 
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Serum samples were used for the determination the values of total 

serum proteins (Henry,1964), albumin (Doumas,1971), albumin, 

globulin and ratio according to Coles ,1986.  

The obtained data of results were subjected to statistical analysis 

according to computer programs (SPSSWIN,1995).  

RESULTS 

Results of this investigation include the followings:  

1- Clinical examination of animals:  

The general signs that appeared on the diseased infested sheep 

include unthriftness, depressed appetite, loss of body weight, congested 

mucous membrane in some cases and bad appearance of wool.  

Animals with lung worm infestation showed severe persistent 

cough III the form of paroxysmal bouts. Diseased animals showed 

shallow rapid indistinctive abdominal respiration rates .The rates within 

each infested group were higher than the corresponding healthy 

control.The mean value of respiratory rate in diseased sheep age between 

2-24 months was 49.9/minute (table,3) while in older animals aged 49-72 

months was 50.2/minute(table,5). The pulse rates were significantly 

increased in most of infested diseased animals (table3,4and5).  

The body temperature was mainly within the normal values, so 

insignificant changes between the infested and healthy animals were 

noticed (tables 3and 4).  

2- Lung worms of the animals:  

It was clear from our work that the large lungworm Dictyocaulus 

filaria was the most common cause of lung infestation in the investigated 

sheep.  
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The small lung worm Protostrongylus rufescens was also recorded 

III other cases (table,2).  

The larvae of both types of lungworms that infested the animals 

were demonstrated microscopically in their fecal samples (Figl,2 for 

Dictyocaulus filaria and Fig 3,4 for Protostrongylus rufescens).  

3- Effects of lung worms on erythrogram:  

Clear and significant drop was observed in the values of RBCs, Hb 

content and packed cells volume in the infested cases of all animals 

groups shown in tables 6,7and 8 .  

4- Effects of lung worms on leucogram:  

It was clear that the leucogram of the lung worm infested sheep 

shown in tables 9, 10 and 11 revealed significant increase in WBCs count, 

eosinophils% and lymphocytes%.  

Further more, insignificant effect on basophils and monocytes% 

while neutrophils and band cells showed significant elevation in infested 

animals groups 2 and 3.  

5- Effects of lung worms on some biochemical parameters:  

The biochemical profile in the infested sheep revealed significant 

increase in the serum total proteins and globulins, insignificant change in 

albumins and significant decrease in A/G ratio as shown in tables 12, 13 

and 14.  

Table (2): The common lungworm parasites recorded in sheep.  

age D.filaria P.rufescens 

4- 24 m 8 3 

25 - 48 m 11 2 

49 - 72 m 9 0 

Total 28 5 
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Table (3):The effect of lungworm infestation in sheep aged 4-24m on 

some clinical parameters.  

Parameters  
healthy  infested  

P  

No.  Mean  S.D  No.  Mean  S.D  

Respiratory Rate   35.4  4.9   49.9  3.7  **  

Pulse Rate  15  96.2  8.7  11  102.6  6.2  *  

Temperature   39.6  0.4   39.74  0.6  N.S  

Table (4): The effect of lungworm infestation in sheep aged 25-48m on 

some clinical parameters.  

Parameters 
healthy infested 

P 

No.  Mean  S.D  No.  Mean  S.D  

Respiratory Rate   29.7  2.6   45.38  10.5  **  

Pulse Rate  15  82  7.2  13  91.2  5  **  

Temperature   39.4  0.4   39.53  0.5  N.S  

Table (5): The effect of lungworm infestation in sheep aged 49-72m on 

some clinical parameters.  

Parameters 
healthy infested 

P 

No.  Mean  S.D  No.  Mean  S.D  

Respiratory Rate  

15  

27.6  2.7  

9 

50.2  6.5  **  

Pulse Rate  82.13  6.7  92.4  7.6  **  

Temperature  39.26  0.4  39.6  0.3  *  

Table (6): The effect of lungworm infestation on erythrogram in sheep 

aged 4-24 months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 11 

Mean S.D Mean S.D 

RBCs, T/L 11.3 1.4 9.5 1.3 ** 

Hb, g/dl 9.77 0.8 8.4 1 ** 

PCV, % 29.4 2.6 23.9 1.8 ** 

MCV, fl 26.31 3.2 25.6 3.5 NS 

MCH, pg 8.75 1.1 9 1.7 NS 

MCHC, g/dl 33.52 4.4 35 3.7 NS 
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Table (7): The effect of lungworm infestation on erythrogram in sheep 

aged 25-48 months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 13 

Mean S.D Mean S.D 

RBCs, T/L 9.4 0.9 8.4 1.1 * 

Hb, g/dl 9.8 0.9 7.5 1.3 ** 

PCV, % 30.3 2.1 24.4 1.4 ** 

MCV, fl 32.3 3.5 29.7 5 NS 

MCH, pg 10.4 1.5 9.2 2.2 NS 

MCHC, g/dl 32.4 3.9 30.8 4.9 NS 

Table (8): The effect of lungworm infestation on erythrogram in sheep 

aged 49-72 months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 9 

Mean S.D Mean S.D 

RBCs, T/L 9.1 0.91 7.76 1.47 * 

Hb, g/dl 9.77 0.55 8.78 0.88 * 

PCV, % 29.4 1.4 28.11 0.93 * 

MCV, fl 32.64 3.88 37.18 5.8 NS 

MCH, pg 10.86 1.36 11.63 2.23 NS 

MCHC, g/dl 33.31 2.4 31.28 3.58 NS 

Table (9): The effect of lungworm infestation on leucogram in sheep 

aged 4-24 months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 11 

Mean S.D Mean S.D 

WBCs, G/L 9.5 2.1 11.5 1.2 ** 

Band cells, % 1.5 0.9 1.3 1 NS 

Neutrophil. % 40.6 3 43 3 NS 

Eosinophil, % 3.9 1.7 12.9 3 ** 

Basophil, % 1.5 1.1 1.3 1.2 NS 

Lymphocyte, % 50.3 3.7 38.5 4.3 ** 

Monocyte, % 2.3 1.1 3.1 1.4 NS 
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Table (10): The effect of lungworm infestation on leucogram in sheep 

aged 25-48 months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 13 

Mean S.D Mean S.D 

WBCs, G/L 10.1 2.2 13 2.3 * 

Band cells, % 1.5 0.8 1.6 1.3 NS 

Neutrophil. % 40.2 2.4 42.3 3.1 NS 

Eosinophil, % 2.9 1.7 10 2.2 ** 

Basophil, % 1.6 1.1 1.3 1 NS 

Lymphocyte, % 51.1 3 41.9 3.8 ** 

Monocyte, % 2.7 1.1 2.8 0.7 NS 

Table (11): The effect of lungworm on leucogram in sheep aged 49-72 

months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 9 

Mean S.D Mean S.D 

WBCs, G/L 7.9 1.9 10.6 1.9 ** 

Band cells, % 1.3 1 2.9 1.2 ** 

Neutrophil. % 37.3 3.6 41.2 2.7 ** 

Eosinophil, % 4.3 1.8 10.3 1.4 ** 

Basophil, % 1.7 1 1.1 0.9 NS 

Lymphocyte, % 51.9 4 42.3 3.1 ** 

Monocyte, % 3.5 1.2 2.1 0.8 NS 

Table (12): The effect of lungworm infestation on some biochemical 

parameters In Sheep aged 4-24 months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 11 

Mean S.D Mean S.D 

Total protein, g/dl 8 0.17 8.5 0.22 ** 

Albumin, g/dl 3.7 0.28 3.4 0.47 NS 

Globulins, g/dl 4.3 0.3 5.1 0.46 ** 

A/G ratio 0.86 0.12 0.7 0.16 ** 



 

 

 The Effect Of Dictyocaulus Filaria And Protostrongylus ...                          Mohamed, A. E. A. et al.,  

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003)  
208 

Table (13): The effect of lungworm infestation on some biochemical 

parameters In Sheep aged 25-48 months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 13 

Mean S.D Mean S.D 

Total protein, g/dl 8.7 0.41 9.1 0.23 * 

Albumin, g/dl 4.3 0.38 4.1 0.2 NS 

Globulins, g/dl 4.4 0.5 4.97 0.32 ** 

A1G ratio 0.99 0.19 0.82 0.09 ** 

Table (14): The effect of lungworm infestation on some biochemical 

parameters In Sheep aged 49-72 months old.  

Parameters 

Healthy infested 

P No.= 15 No.= 9 

Mean S.D Mean S.D 

Total protein, g/dl 8.8 0.25 9.6 0.35 ** 

Albumin, g/dl 4.5 0.2 4.4 0.38 NS 

Globulins, g/dl 4.3 0.31 5.2 0.5 ** 

A1G ratio 1.07 0.11 0.85 0.14 ** 

 

 

 

 

 

 

 

 

Fig. (1): Egg of D. filaria contain embryo.
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Fig. (2): Larva of D. filaria under 10 obj. lens.  

 

 

 

 

 

 

 
 

Fig. (3): Egg of P.rufescens contain embryo 

 

 

 

 

 

 

 

Fig. (4): larva of P.rufescens. 
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DISCUSSION 

The paroxysmal bouts of coughing that observed in diseased sheep 

were due to the irritation of the bronchial mucous membranes by the 

adult inhabitant worms and the migrating larvae. This coincides with the 

previous observations reported by Asrani et al., 1999 and Manal, 2002.  

The increase in respiratory rate in the infested sheep was due to 

difficult in respiration as a result of destruction in the pulmonary tissues 

and obstruction of some bronchioles by impacted adult worms that will 

interfere with gaseous exchange (Berrag and Cabaret,1996).  

The general signs that reported on the diseased infested animals 

could be attributed to lack of oxygen on the cellular level caused by lung 

damage and failure of proper gaseous exchange (Smith,1996 and Asrani 

et al., 1999).  

The rise in pulse rate of the infested sheep was in agreement with 

Radostitis et al, (2002).  

The most common causes of lung worm infestation in examined 

sheep in this study were the large lung worm Dictyocaulus filaria and to 

a lesser extent the small lung worm Protostrongylus rufescens.  

D. filaria has a direct life cycle so the infestation take place by 

ingestion the 3rd stage larva containing food stuffs of animals, while in p. 

rufescens has indirect life cycle, so it needs snail as intermediated host 

for the development of the infective 3rd stage larva, thus needs specific 

conditions to complete their epidemiological aspects.This explain why 

large lung worm D. filaria was more predominant in the infested cases of 

our study than the small lung worm p. rufescens (Matthews, 1999 and 

Hendrix, 2002).  
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The reported decrease of the studied Haematological parameters of 

our infested animals were similar to that previously reported by Sharma 

and Bhat, 1997 and Dhanalkshmi et al., 2002 but disagreed with the 

result obtained by Abd-EI-Salam et al., 1992). The reported anemia in 

sheep infested with lungworm parasites was attributed to osmotic 

fragility of red blood cells due to the alteration in the constituents of cell 

membrane (Sharma et al., 1989 and Sharma and Bhat 1997). Also, 

anemia in the lungworm infested animals was due to blood loss through 

suckling habits of the adult worms inhabiting the respiratory system 

(Dhanalkshmi et aI., 2002).  

The reported leucocytosis of our infested animals with lungworm 

parasites was in agreement with Berrag et aI., 1997 and Dhanalakshmi 

et aI., 2002 but conflicted with Mansfield and Gamble 1995 who found 

that no significant changes in the total leucocytes between the healthy 

and lungworm infested animals.  

The obtained eosinophilia in all infested cases was similar to that 

previously reported by Berrag et aI., 1997 and Dhanalakshmi et aI., 

2002.The increase of eosinophils in circulation in cases with parasitic 

infestation was due to the close relationship between the cells and the 

parasites. The eosinophils were responsible for killing parasites by 

degranulating on their surface through deposition of major basic proteins 

into the parasite cuticle and contain specific receptors of complement and 

immunoglobulins that help in killing of parasites by secreting 

peroxidases (Jubbs et aI., 1993).  
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The obtained neutrophilia of some infested sheep were attributed to 

the severe pulmonary tissue damage and inflammation that give chance 

for secondary bacterial infections to complicate the condition (Krishna et 

aI., 1987).  

The reported lymphopnea in the diseased animals may be due to a 

stress influence (Coles, 1986). The obtained biochemical results for 

albumen were similar to that previously reported by Jagos et al , (1981) 

and Sadiek, (1987). But for protein ,globulin and AIG ratio as Abd-El-

Salam et al .,(1992).  

Mulrooney et al, (1989). They reported altration of blood plasma 

protein values can indicate to diseased conditions. Dhanalakshmi et al., 

(2002) reorded that the infested sheep revealed significant rise in level of 

globulin . which occurred due to altration in rate of synthesis of globulin 

and antiody response against worms and their metabolites and also as a 

compensatory reactions to restore the reduced serum osmotic pressure 

because of low albumen concentration. 

CONCLUSION 

One method of preventing lungworm infection is to prevent the 

animals from coming into contact with the infective larvae or the 

infective intermediate host. This often happens with no effort because 

many areas and individual farms are free of parasites. Basically a 

theoretically the avoidance of overcrowding, overgrazing and grazing of 

excessively moist areas with help and prevent heavy exposures. Strategic 

anthelmentic treatment to reduce contamination of the premises with 

eggs and larvae is also helpful.  
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ر الديدان الرئوية على الحالة الإكينيكية و صورة الدم و البروتين في الأغنام في تأثي

 محافظة قنا

 
د المطلب  بعم يالرح بدع        ، مخلوف محمود      رجب ،        د     احم دالسي عادل

 يلعمان إسيد نور الدممح
 عة جنوب الواديجام -يطري بقنا طب البلاة يطب الحيوان كلقسم 

 
محلية للأغنام المنتشرة في محافظة الت لاالسلامن  انحيو  78عدد  لىعاسة در اله لت هذاشتم

ه رئوية كمسبب لهذلك لدراسة الدور الذي تلعبه الديدان الذة و يي من بعض الأعراض التنفسنتعا قنا والتي
عملي ملافحص لام ث وانالحيعلى  ةاهر ظفحص الإكلينيكي لوصف الأعراض الالل خلامن  لاتحاال

دان دياله صابة بهذلإر ايدراسة تأث مة ثيالرئو ان دديبال ةاصخلاات قر يوجود العن  ثلبحز لراالب لعينه من
 ة.يئايميض المؤشرات البيوكالدم بالإضافة إلى بع رةصو  وان،يلحالة العامة للحامن  على كل

المصابة بالديدان الرئوية وجود بعض الأعراض التنفسية ام نلأغاظهر الفحص الإكلينيكي ل وقد
و  ةيخرج المخاط من أنف ىحت ةي الكحف رمتسيأسه و ن ر احيو يمد ال ثحي ةأو الكحة المزمن الالسع لمث
م عد، ضبدة في معدل النياز  س،عدل التنفم في ةدازي ،التنفس في ةبو صع ،ة أسابيعدلع ةالكح لظت قد
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فحص لار هظا . كماان للشهيةدقفو  عام فعضية، نفأات ز فراإد و وج ،سمجال ةرجة حرار د يف ريتغ
 .ية سرعة دخول وخروج الهواء للرئتينبالط بالسماعة

لى صورة الدم فهناك نقص في معظم المجموعات في عدد كرات الدم ع ريثأتبالنسبة لل أما
 ضاء.يت الدم الباكر  دعدفي  ةيادة وز طلمضغو ا الايوبين وحجم الخلموجيلها بةنس ء،الحمرا

يا لارجة اقل الخدوب ةلحمضيا يالاسبة الخن فية يادز ء الدم البيضا يالااظهر العدد النوعي لخ وقد
 ة.و المصاب ةليمسالحيوانان الن بية لليمفاويا يالاادلة ونقص في نسبه الختعالم

نسبة البروتين الكلي والجلوبيولين ونقص  يحوظة فلم دةياز الدم  مصل تحليلأظهرت نتائج  كما
 لبيومين لم تتأثر كثيرا بسبب إصابة الأغناملأة ابن نسين ألوبيولين في حالج/  نن الألبيوميية بسبالن في
 .الرئوية دانديبال


