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ABSTRACT 

In this study are presented clinical approaches in lambs with experimentally induced haemonchosis. 

Eighteen lambs aged about 3 months were included in the investigation. The animals were divided into 3 

groups and were inoculated by Haemonchus contortus infective larvae (L3) in following order: G1 - 6000 

L3; G2 - 4000 L3 and G3 served as a noninfected control group. Clinical signs were observed weekly for 

77 days. Simultaneously, we also studied the changes in bodyweight and egg shedding from the lambs. 

The aim of this study was to investigate the influence of infective dose on degree of clinical manifestation 

and bodyweight, and also a rate of egg excretion by feces. The results showed that the most common 

clinical signs in haemonchosis are weakness, lethargy, lack of appetite, thirst, increased heart rate and 

breathing, pale conjunctiva and gingiva and mushy stools. Those signs started at 21
st
 day after infection 

and were most pronounced about 35
th

 day in G2 and 49
th

 day in G1.  
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INTRODUCTION 

Sheep breeding is widespread and important 

livestock sector in many countries around the 

world including Bulgaria. Climatic conditions 

of our country and almost year-round grazing 

of sheep make them an easy target of various 

parasite attacks. The most common nematodes 

infected small ruminants are gastrointestinal 

strongylids. Haemonchus contortus is one of 

the most pathogenic species belonging to this 

parasite group and is an important limiting 

factor for the health and productivity of small 

ruminants (1). Pathogenicity of H. contortus 

consists of blood loss due to the way of eating 

of both adults and larvae fourth stage which 

are obligate hematofagous (2). This leads to 

decrease the number of red blood cells, 

hematocrit and hemoglobin levels (3) and 

quantity of total serum protein and albumin 

(4). Hypoproteinaemia and hypoalbuminaemia 

are an important element for the occurrence of 

edema. Clinical manifestation of haemonchosis 

is largely dependent on the breed, age, sex and 

immunological status of the hosts and also the 

degree of infection dose, stage of disease and 

diet (2, 5, 6, 7). The content of protein in the 
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diet significantly affects the pathogenesis of 

the disease (8). Тhe appearance and severity of 

the clinical signs are also a direct consequence 

of factors mentioned above. Haemonchosis is 

manifested in three different clinical forms - 

hyperacute, acute and chronic (2). Animals 

infected with more than 10 000 L3 of H. 

contortus develop hyperacute form and those 

who received 1000 larvae show a signs of 

chronic haemonchosis. In the acute form, 

sheep exhibit signs such as lethargy, lack of 

appetite, loss of bodyweight, thirst, pale 

mucous membranes, increased heart rate and 

breathing and sometimes diarrhea (2, 6, 9, 10). 

The signs of anasarca (submandibular oedema 

- "bottle jaw") are also observed in more 

severe conditions (11, 12). 
 

MATERIAL AND METHODS 

This experiment has been previously approved 

by Bulgarian Food Safety Agency (license 

№107). Keeping the animals was according to 

the requirements of Bulgarian legislation. The 

study included 18 lambs divided into 3 groups 

(G1, G2 and G3), each consisting of 6 animals. 

Before starting of experiment, the lambs were 

vaccinated against clostridial infections 

(Coglavax®, 2 ml per animal, twice, 

subcutaneously), muscular dystrophy (Bioselet 

E®, 1.5-2 ml per animal, intramuscularly, 3 

consecutive days) and ectoparasitoses 

(Neostomosan®). Prior inoculation, all animals 

were treated against gastrointestinal nematodes 

http://www.uni-sz.bg/
mailto:petyo_todorow@abv.bg


ILIEV P. T,, et al. 

Trakia Journal of Sciences, Vol. 15, № 1, 2017                                                         75 

 

(including strongylids) with 10% Vermitan® 

(1ml/10 kg, per os). After treatment, the lambs 

were examined twice (10
th
 and 20

th
 day) for 

presence of infection with helminths by 

flotation and sedimentation methods. Animals 

from each group were kept separately under 

conditions which prevent further infection. The 

lambs from G1 and G2 were infected with 

6000 and 4000 third stage larvae of H. 

contortus (L3) and those of G3 served as a 

negative control. Inoculation of the two 

treatment groups was performed orally. 

Clinical manifestation, bodyweight changes 

and egg excretion were observed in dynamics 

for 77 days. Eggs per gram feces (EPG) were 

done by McMaster technique.  
 

Statistical analysis of the data was achieved by 

Microsoft Excel Tool Pack
®
 (Descriptive 

statistics). Unpaired t-test was used for 

comparison of results between experimental 

and control groups. For statistically significant 

differences we accepted those in which p-value 

is less than 0.05. 
 

RESULTS 

The results showed that the first symptoms of 

the disease have appeared at 21
st
 day post 

inoculation (DPI) and were most pronounced 

at 35
th
 DPI in G2 and 49

th
 in G1. After this 

period some of the signs gradually disappeared 

and general condition improved at the end of 

experiment. The animals from G1 showed 

weakness, lethargy, lack of appetite, thirst, 

increased heart rate and breathing, pale 

conjunctiva and gingiva (Figure 1 and 2) and 

mushy stools (but not diarrhea). The 

submandibular and cervical oedema was 

observed only in two lambs (Figure 3). Similar 

symptoms were noticed in animals from G2 

which also showed а bad general condition, but 

there were no changes in fecal consistency.  
 

 

Figure 1. Pale conjunctiva in a lamb infected with 

H. contortus. 

 

Figure 2. Pale gingiva in a lamb infected with H. 

contortus. 
 

 

Figure 3. Submandibular and cervical oedema in a 

lamb infected with H. contortus. 

 

Submandibular oedema has also not been 

observed. The color of conjunctiva ranged 

from pale-pink to pale. The animals in control 

group showed no signs of illness during all the 

weeks of the test period. We found no negative 

growth in G1 and G2 but bodyweight loss was 

seen compared to the control group. Figure 4 

shows no noticeable difference in growth 

between the three groups up to 35
th
 DPI. We 

observed a clear tendency to increase 

bodyweight for all animals. However, clear 

differences occurred between 42
th
 and 77

th
 DPI 

in G1 (p<0.05) compared to G3. Statistically 

significant difference was not observed in G2 

compared to G3, and also between the G1 and 

G2. The differences were most significant 

compared to initial values at day 0 (zero) 

where a clear tendency to gain bodyweight in 

G1 was seen from 56
th
 to 77

th
 DPI (p<0.01), 

while those in G2 - from 21
th
 to 77

th
 DPI 

(p<0.01). We calculated that for 77 days a total 

growth in animals compared to baseline was 

6.06 kg in G1 and 8.04 kg in G2 which means 

an weight gain of 23.78% in G1 and 29.33% in 

G2. It was also indicative that loss of 

bodyweight in G1 and G2 was 14.84% (4.44 

kg) and 8.39% (2.51 kg) compared to G3 at 
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77
th 

DPI. Along with the changes of 

bodyweight, we also observed an egg shedding 

in infected animals (Figure 5). Prepatent 

period started between 18
th
 and 19

th
 DPI. 

Statistically significant differences between the 

two groups was found between 35
th
 and 77

th
 

DPI (p<0.01). The highest levels of egg per 

gram feces was noticed at 49
th
 DPI in G1 

(10 290 eggs) and 42
th
 DPI in G2 (5618 eggs) 

and then the number of eggs declined and at 

77
th
 DPI reached 5575 egg per gram in G1 and 

2250 in G2. 

 

 

 

Figure 4. Dynamics in the values of bodyweight in experimental infection by H. contortus in lambs. 

 

 

Figure 5. Dynamics in the levels of eggs per gram feces in experimental infection by H. contortus in lambs 

 

DISCUSSION 

The results of our study clearly showed that H. 

contortus infection in lambs causes significant 

variations in the homeostasis of hosts which 

clinically manifested mainly by signs of 

anemia. It is clear that infection dose plays a 

crucial role to clinical manifestation and 

severity of clinical signs of the disease. 

According to Soulsby (2), the development of 

haemonchosis is a direct reflection of infective 

dose. In this study we infected the lambs with 

4000 and 6000 L3 and it caused an acute form 

of haemonchosis. This is in agreement with the 

reports of Rahman et al. (13) who found that 
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10 000 H. contortus L3 lead to hyperacute 

form, and 1000 L3 cause a chronic 

development of disease. Our results fully 

corresponds with data from studies of 

Georgieva et al. (9), Soulsby (2), Taylor et al. 

(12), Miller et al., (10), Angulo-Cubillan et al. 

(6), Ameen et al. (14) and Bowman (12). The 

authors established that the most often clinical 

signs of acute haemonchosis are weakness, 

lethargy, lack of appetite, thirst, rapid and 

shallow breathing, pale mucous membranes 

and diarrhea. According to our results, the 

clinical signs started at 21
st
 day after infection 

and were most pronounced about 35
th
 day in 

G2 and 49
th
 day in G1, coinciding with the 

largest rise in egg excretion (Figure 5). 
 

Infection with H. contortus negatively affects 

the growth of young animals. According to 

Georgieva et al. (9), the loss in bodyweight of 

lambs infected with 2500 and 5000 larvae 

leads to growth retardation and losses 

amounted to 4 kg and 5 kg, respectively. We 

noticed a delaying growth in both infected 

groups compared to the control which was 

better expressed in G1, likely due to the higher 

infective dose which corresponds with the 

results of the authors. Kelkele et al. (7) 

inoculated three groups of lambs with 2000, 

4000 and 6000 H. contortus L3 and established 

a loss of bodyweight amounted to 3.77 kg, 

3.41 kg and 6.44 kg, respectively for a period 

of 91 days. Lambs received the highest dose 

larvae have shown the most reduction in 

bodyweight. According to our result, animals 

from G1 (6 000 larvae) showed weaker growth 

and difference in bodyweight at 77
th
 DPI was 

6.06 kg compared to baseline. This value in G2 

was 8.04 kg. The losses in infected groups 

compared to the control group were 4.44 kg 

and 2.51 kg, respectively. Abakar et al. (15) 

cited several previous reports and summarized 

that the infection in sheep by 3000 and 20 000 

larvae leads to a loss of 1.5 kg and 2 kg. 

Reduced productivity is likely to be due to loss 

of appetite and nutrients through the 

gastrointestinal tract, disorders in the 

resorption of macronutrients, vitamins, 

minerals and other vital elements. Small 

differences in the data between our 

investigation and results reported of the 

authors cited above are probably due to the 

breed of sheep, age, gender, reactivity of 

immune system, degree of infection, diet and 

level of feed and probably much more. 
 

CONCLUSION 

H. contortus is one of the most pathogenic 

helminths belonging to gastrointestinal 

strongylids affected sheep. Prepatent period is 

short and begin at 18
th
 – 19

th 
after infection. 

Clinical signs include mainly weakness, 

lethargy, lack of appetite, thirst, increased 

heart rate and breathing, pale mucous 

membranes and mushy stools. Those signs 

starts at 21
st
 day and are most pronounced 

between 35
th
 - 49

th
 day after infection which 

depends on infective dose. H. contortus 

infection negatively affects the growth of 

lambs and leads to loss of bodyweight. The 

severity of clinical signs coincides with the 

peak in egg shedding. 
 

REFERENCE 

1. Radostits, O. M., Gay, C. C., Blood, D. C., 

Arundel, J. H., Hinchcliff, K. W., 

Veterinary Medicine: A Textbook of the 

Diseases  of Cattle, Sheep, Pigs, Goats and 

Horses, 9
th
 edition B. W. Saunders, 

Philadelphia, 2000. 

2. Soulsby, E. J. L., Helminths, arthropods 

and protozoa of domesticated animals, 7
th
 

edition. The English Language Book 

Society and Bailliere, Tindall, London, 

1982. 

3. Leal, M., Nicolodi, P., Soares J. F., Aires, 

A. R., Monteiro, S. G., Lopes, S. T., 

Ortolani, E. L., Hematological parameters 

of lambs infected experimentally with 

Haemonchus contortus and supplemented 

with selenium and vitamin D. Comparative 

Clinical Pathology 20(4): 369-374, 2011. 

4. Bordoloi, G., Jas, R., Ghosh, J. D., Changes 

in the haemato-biochemical pattern due to 

experimentally induced haemonchosis in 

Sahabadi sheep. Journal of Parasitic 

Diseases 36(1): 101-105, 2012. 

5. Lapage, G., Veterinary Parasitology, 

Second Edition, London, Great Britain, 

161-169, 1968. 

6. Angulo-Cubillan, F., Garcia-Coiradas, L., 

Cuquerella, M., Fuente, C., Alunda, J., 

Haemonchus contortus – sheep 

relationship: a review. Revista Cientifica 

17(6): 577-587, 2007. 

7. Kelkele, F., Tolossa, Y., Kassa, G., 

Experimental infection of Ethiopian 

highland sheep by different infective doses 

of Haemonchus contortus (L3): 

haematological and parasitological 

parameters, serum protein concentrations 

and clinical responses. Ethiopian 

Veterinary Journal 16(1): 41-57, 2012. 

8. Abbott, E. M., Parkins, J. J., Holmes, P. H., 

Influence of dietary protein on the 

pathophysiology of haemonchosis in lambs 

given continuous infections. Research in 

Veterinary Science 45: 41–49, 1988. 

9. Georgieva, D., Vladimirova, A., The 

clinical course of experimental 



ILIEV P. T,, et al. 

78                                                             Trakia Journal of Sciences, Vol. 15, № 1, 2017 

 

Haemonchus infection in lambs. Veterinary 

Science 12(1): 69-75, 1975. 

10. Miller, J. E., Bahirathan, M., Lemarie, S. 

L., Hembry, F. G., Kearney, M. T., Barras, 

S. R., Epidemiology of gastrointestinal 

nematode parasitism in Suffolk and Gulf 

Coast Native sheep with special emphasis 

on relative susceptibility to Haemonchus 

contortus infection. Veterinary 

Parasitology 74: 55–74, 1998. 

11. Taylor, M. A., Hunt, K. R., Wilson, C. A., 

Quick, J. M., Clinical observations, 

diagnosis and control of H. contortus 

infection in periparturient ewes. Veterinary 

Record 126: 555-556, 1990. 

12. Bowman, D., Georgis’ Parasitology for 

Veterinarians, Chapter 4: Helminths. 

Elsevier, 159-184, 2014. 

13. Rahman, W. A., Collins, G. H., Changes in 

live weigh gain, blood content and worm 

egg output in goats artificially infected with 

a sheep derived strain of Haemonchus 

contortus. British Veterinary Journal 

146(6): 543-550, 1990. 

14. Ameen, S. A., Joshua, R. A., Adedeji, O. 

S., Ojedapo, L. O., Amao, S. R., 

Experimental studies on gastro-intestinal 

nematode infection; The effects of age on 

clinical observations and haematological 

changes following Haemonchus contortus 

infection in West African Dwarf (WAD) 

Goats. World Journal of Agricultural 

Sciences 6(1): 39-43, 2010. 

15. Abakar, A. D., El Amin, E. A., Osman, A. 

Y., 1999-2000. Clinical response to 

experimental Haemonchus contortus 

infection in desert lambs. The Sudan 

Journal of Veterinary Research 16: 1-10, 

1999-2000. 

 


