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Haemonchus contortus and Ostertagia ostertagi are 
predominantly sheep parasites and majority of the 
pathological effects they cause are due to their blood-
feeding behaviour. This study was carried out to as-
certain the prevalence of these two parasites in sheep 
of Kashmir Valley, India and to determine effect on 
haematological parameters of sheep. H. contortus was 
more prevalent than O. ostertagi; the infection was 
found to be higher in summer, lower age groups and 
males. As far as the effect on haematology is con-
cerned, haemoglobin concentration, packed cell vol-
ume and red blood cell count showed significant 
decrease and white blood cell count showed significant 
increase in case of infected sheep. 
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PARASITISM is considered as the most challenging pro-
blem to livestock industries with an approximate loss of 
£1000 million per annum1. Parasites acquire their food 
from their hosts, causing poor health and stress in the 
host organism that leads to an increased vulnerability to 
other diseases. The widespread emergence of anthelmintic-
resistant strains of the highly pathogenic parasitic nema-
tode Haemonchus contortus and other economically  
important parasites has resulted in the need to develop 
unconventional control strategies2. H. contortus and  
Ostertagia ostertagi are mostly pathogenic to sheep and 
cause effects ranging from mild anaemia to mortality in 
young animals because of their blood-feeding behaviour. 
Very little work has been carried out on their possible 
control in the Kashmir Valley, India. During recent times, 
studies has been carried out on the anthelmintic resistance 
shown by different kinds of parasites besides the anti-
parasitic efficacy of herbs and other important plants3,4. 
This has led to attempts to better understand the biology 
of these parasites because of the growing concern of  
residual chemicals in the environment and food chain. 
Several inter-related disciplines are needed for the effi-
cient control of these parasites. There is an immediate 
need for basic parasitological techniques to be employed 

and this ultimately will enable the maintenance of para-
site cultures. 
 The anti-parasitic market has been among the fast-
growing sectors of the overall US$ 18 billion animal 
health market during the last decade. There is a rising in-
terest in the development of safe and successful control 
strategies because the drugs for the treatment of parasites 
of livestock continue to dominate this sector because of 
consumer demands for chemical-free food5. Besides the 
parasitic infections which have been shown to cause di-
rect economic losses due to reduced animal production, 
one more dimension is added by the fact that numerous 
parasitic infections can be transmitted to humans by the  
phenomenon of zoonoses. An effective control of para-
sitic diseases is dependent mainly on available informa-
tion on local conditions and the strength of additional 
services that transform this knowledge to the farmer. A 
thorough study on the epidemiology and prophylaxis of 
gastrointestinal parasites of ruminants is therefore the 
need of the hour in order to develop novel techniques  
for investigation, diagnosis, therapy, management and  
assessment of risk factors that would help the poor farm-
ers. In view of the above facts, this study was carried out 
to ascertain the prevalence of these two economically im-
portant parasites and also determine their effect on hae-
matological parameters of sheep. This will help us in 
understanding the basic biology of the parasites and ulti-
mately prove to be a useful tool in devising an effective 
control strategy against these parasites. 
 The present work was carried out to study the preva-
lence of infection and also to study the effect of H. con-
tortus and O. ostertagi on haematological parameters of 
sheep. Guts that were naturally infected were obtained 
from slaughtered sheep on the day of slaughter and were 
carefully examined, particularly the abomasums part and 
the parasites were collected. Next the parasites were 
separated into H. contortus and O. ostertagi based on the 
standard body lengths: H. contortus: female (18–30 mm), 
male (10–20 mm) and O. ostertagi: (~10 mm), and gen-
eral morphology6. 
 It was made sure that during the entire period of collec-
tion, the season of collection, age as well as gender of the 
host were carefully noted down. The prevalence of H. 
contortus and O. ostertagi was then estimated after the 
collection was completed. The overall, seasonal, age-wise 
and gender-wise prevalence was calculated using the for-
mulae 
 

 Overall prevalence 

  Number of specimens that are infected=  × 100.
Observed number of specimens

 

 

 Seasonal prevalence 
 

Infected number of hosts in a particular season   100.
Infected number of hosts in that season
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 Age-wise prevalence 
 

Infected number of hosts of a particular age group=   100.
Number of observed hosts of that age group

  

 
 Gender-wise prevalence 
 

Infected number of hosts of a particular gender=   100.
Number of observed hosts of that gender

  

 
Blood was collected from the same animals whose faecal 
samples were found to be positive for parasitic infection 
and all the important information was recorded on a regu-
lar basis. Blood was drawn under aseptic condition by 
vein puncture with the help of a disposable syringe and 
gradually transferred to a screw-capped sterile test tube in 
order to avoid haemolysis7. All the blood samples were 
then labelled with proper identification number and  
date of collection. The samples were left for about 1 h  
for blood clotting to occur. The clotted blood was then 
removed with a fine loop and the samples were centri-
fuged at 3500 rpm for at least 5 min. The serum was  
finally aspirated with a pasture pipette and transferred to 
a screw-capped vial and finally stored at –20C till fur-
ther analysis. 
 For other haematological parameters, i.e. estimation of 
haemoglobin (Hb), red blood cell (RBC) count, white 
blood cell (WBC) count and packed cell volume (PCV), 
blood samples were collected from the animals in vials 
containing EDTA as anticoagulant using the methods as 
described in the literature8,9. Haemoglobin was estimated 
by cyanomethaemoglobin method. RBC count estimates 
the number of red blood cells in a cubic millimetre of 
blood. An improved Neubaurs chamber was used for 
counting RBC. WBC count (total leukocyte count, TLC) 
estimates the total number of WBC per cubic millimetre 
of blood; this was also done in the same manner as RBC 
count. For leukocyte classification, the nomenclature of 
England and Bain10 was followed. For differential leuko-
cyte count (DLC), a thin blood film was prepared by 
spreading a blood drop equally on a clean, grease-free 
slide using a smooth-edged spreader. Modification of 
Romanowsky’s stain namely Leishman’s stain was 
used11. For Giemsa staining, the air-dried blood smears 
were prefixed with acetone-free methanol for 5 min (ref. 
12). The DLC results obtained were compared with the 
estimated normal values reported in other studies13,14. 
 During the study period, a total of 789 sheep aboma-
sums were examined, out of which 569 (72.11%) were 
found to be infected. Of these, it was seen that 553 were 
infected with H. contortus and 496 were infected with O. 
ostertagi, while 447 (56.6%) had mixed infection. It was 
also seen that the number of individual parasites found 
varied from animal to animal. Therefore, overall preva-
lence of H. contortus in sheep was 70.08% and that of  
O. ostertagi was 62.86% (Figure 1). 

 The seasonality of infection in the present study  
revealed the highest prevalence in summer and lowest in 
winter. Prevalence in spring and autumn fell between 
summer and winter. During winter months 191 sheep 
were examined, out of which 93 were infected, giving a 
prevalence of 48.6%. A total of 206 sheep were examined 
during spring season, of which 161 were infected, show-
ing a prevalence of 78.15%. Also, a total of 221 sheep 
were examined during summer season, among which 198 
were infected, showing prevalence of 89.59%. Similarly, 
in autumn season, out of 171 sheep that were examined, 
117 were infected, giving a prevalence of 68.42%. Thus it 
was seen that the prevalence was highest in summer fol-
lowed by spring, autumn and lowest in winter (Figure 2 
and Table 1). P = 0.002 was obtained using chi square 
test, which indicates that the data are statistically signifi-
cant (P < 0.05). 
 For parasite screening, 789 abomasae were collected 
from animals of different age groups, i.e. <1, 1–2, 2–3 
and >4 years. Out of the total 212 lambs having age less 
than 1 year that were examined, 168 were infected with  
 
 

 
 

Figure 1. Overall prevalence of H. contortus and O. ostertagi. 
 
 

 
 

Figure 2. Prevalence of H. contortus and O. ostertagi during different 
seasons. 
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H. contortus and 160 with O. ostertagi, showing preva-
lence of 79.24% and 75.47% respectively. Next 198 were 
examined in the age group of 1–2 years, of which 146 
were infected with H. contortus and 138 with O. os-
tertagi, showing prevalence of 73.73% and 69.69% re-
spectively. Also, 207 abomasae were examined in the age 
group of 2–3 years, out of which 138 were infected with 
H. contortus and 118 with O. ostertagi, showing a preva-
lence of 66.66% and 57.004% respectively. Finally, 172 
abomasae were examined in the age group of >4 years, of 
which 101 were infected, with H. contortus and 80 with 
O. ostertagi, showing a prevalence of 58.72% and 
46.51% respectively. Thus, it was seen that prevalence 
was highest in age group of <1 year followed by 1–2 and 
2–3 years, and least prevalence was seen in the age group 
of >4 years (Figure 3 and Table 2). Using chi square test, 
 

 
Table 1. Prevalence of H. contortus and O. ostertagi during sheep in  
  different seasons 

Season Number examined Positive Prevalence (%) 
 

Winter 191 93 48.6 
Spring 206 161 78.15 
Summer 221 198 89.59 
Autumn 171 117 68.42 
Total 789 569 72.11 

 
 

Table 2. Prevalence of H. contortus and O. ostertagi in sheep of  
 different age groups 

 Infected 
 

Age group Number examined H. contortus (%) O. ostertagi (%) 
 

<1 212 168 (79.24) 160 (75.47) 
1–2 198 146 (73.73) 138 (69.69) 
2–3 207 138 (66.66) 118 (57.004) 
>4 172 101 (58.72) 80 (46.51) 
Total 789 553 (70.08) 496 (62.86) 

 
 

 
 

Figure 3. Prevalence of H. contortus and O. ostertagi in sheep of dif-
ferent age groups. 

P value was found to be 0.03, which indicates that data 
are statistically significant. 
 From both genders, a total of 789 organs were exam-
ined. In case of male specimens, 402 organs were taken 
of which 298 were infected with H. contortus, showing a 
prevalence of 74.12% and 258 were infected with O.  
ostertagi, showing a prevalence of 64.17%. Also, 387  
organs were taken from females, of which 255 were in-
fected with H. contortus, showing prevalence of 65.89% 
and 238 were infected with O. ostertagi, showing preva-
lence of 61.49%. Thus infection was higher in males 
compared to females and P = 0.5 shows that the data are 
statistically significant (Figure 4 and Table 3). 
 The mean haemoglobin in uninfected sheep during  
different seasons, viz. winter, spring, summer and autumn 
was 13.83  0.81, 14.16  0.68, 12.85  0.93 and 13.58  
0.49 respectively (P = 0.04; Table 4 and Figure 5). In 
case of infected sheep, it was found to be 10.91  0.58, 
8.66  0.60, 7.5  0.63 and 9.08  0.60 during winter, 
spring, summer and autumn respectively (P = 0.001;  
Table 4 and Figure 5). The results showed slight decrease 
in haemoglobin concentration in uninfected sheep in sum-
mer compared to other seasons. In the case of infected 
sheep, there was significant decrease in haemoglobin 
concentration and the effect was prominent in summer 
followed by spring and the least in winter season. 
 The mean value for PCV in the uninfected sheep was 
41.19  1.54, 43.53  1.13, 34.47  1.27 and 38.13  1.44 
during winter, spring, summer and autumn respectively 
(P = 0.001; Table 4 and Figure 6). In case of infected 
 
 
Table 3. Prevalence of H. contortus and O. ostertagi in male and  
 female sheep 

 Infected 
 

Gender Number examined H. contortus (%) O. ostertagi (%) 
 

Male 402 298 (74.12) 258 (64.17) 
Female 387 255 (65.89) 238 (61.49) 
Total 789 553 (70.08) 128 (62.86) 

 
 

 
 

Figure 4. Prevalence of H. contortus and O. ostertagi in male and 
female sheep. 
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Table 4. Haematological parameters of uninfected and infected sheep 

 (Mean  SD) 
 

Parameters Winter Spring Summer Autumn P value 
 

Uninfected sheep 
 Hb (g/dl) 13.83  0.81 14.16  0.68 12.85  0.93 13.58  0.49 0.04 
 RBC (106/l)  10.76  1.23 15.43  0.97 9.86  1.15 11.36  1.02 0.001 
 WBC (103/l)  8.54  1.13 9.42  1.23 7.58  1.06 8.97  1.01 0.055 
 PCV (%)  41.19  1.54 43.53  1.13 34.47  1.27 38.13  1.44 0.001 
 
Infected sheep 
 Hb (g/dl) 10.91  0.58 8.66  0.60 7.5  0.63 9.08  0.60 0.001 
 RBC (106/l)  10.62  1.01 8.31  1.23 7.43  1.78 10.42  1.53 0.002 
 WBC (103/l)  9.12  1.24 10.92  1.06 11.83  1.16 9.85  1.42 0.006 
 PCV (%)  37.67  2.33 29.21  2.08 25.47  1.89 31.75  2.76 0.001 

 
 

 
 

Figure 5. Seasonal variation in haemoglobin (Hb) of infected and un-
infected sheep. 

 
 

 
 

Figure 6. Seasonal variation in packed cell volume of infected and 
uninfected sheep. 
 
 

sheep, the mean value during winter, spring, summer and 
autumn was 37.67  2.33, 29.21  2.08, 25.47  1.89 and 
31.75  2.76 respectively (P = 0.001, Table 4 and Figure 
6). The results showed a decrease in PCV percentage in 
uninfected sheep during summer compared to other sea-
sons. There was significant decrease in PCV percentage 
in infected sheep and it was seen that the effect was most 
prominent in summer and spring seasons compared to 
other seasons. 

 
 

Figure 7. Seasonal variation in red blood cell count in infected and 
uninfected sheep. 

 
 

 
 

Figure 8. Seasonal variation in white blood cell count in infected and 
uninfected sheep. 
 
 
 The mean RBC count was 10.76  1.23, 15.43  0.97, 
9.86  1.15 and 11.36  1.02 in uninfected sheep during 
winter, spring, summer and autumn respectively. In case 
of the infected sheep, the mean RBC count was 
10.62  1.01, 8.31  1.23, 7.43  1.78 and 10.42  1.53 in 
winter, spring, summer and autumn respectively. The re-
sults showed a decrease in RBC count in uninfected 
sheep during summer compared to other seasons (P = 
0.001; Table 4 and Figure 7). In the case of infected 
sheep, the results showed significant decrease in RBC 
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Table 5. DLC of uninfected and infected sheep 

 (Mean  SD) 
 

Cells Winter Spring Summer Autumn P value 
 

Uninfected sheep 
 Neutrophil 34.43  1.08 35.78  1.12 36.17  0.83 35.12  0.98 0.036 
 Lymphocyte  58.43  0.96 59.85  1.04 60.43  1.24 59.02  1.16 0.025 
 Eosinophil  7.12  0.91  7.76  0.85 7.97  1.01 7.45  0.76 0.393 
 Monocyte  3.81  0.81  3.15  0.54 3.01  0.42 3.62  0.41 0.075 
 Basophil 2.01  0.75  2.34  0.63 2.65  0.88 2.12  0.48 0.425 
 
Infected sheep 
 Neutrophil 35.52  1.16 40.54  1.23 44.43  0.84 36.25  1.03 0.001 
 Lymphocyte  59.86  1.31  68.53  1.18 73.42  1.12 65.2  1.08 0.001 
 Eosinophil  8.98  1.08  10.42  1.12 11.05  0.86 9.32  0.98 0.007 
 Monocyte  2.81  0.66 1.89  0.31 1.43  0.89 2.17  0.61 0.012 
 Basophil 2.05  0.54 2.82  0.71 3.11  0.81 2.32  0.42 0.039 

 
 

 
 

Figure 9. Seasonal variation in differential leukocyte count infected 
(I) and in uninfected (UI) sheep. 
 
 
count and the effect was found to be most prominent in 
summer and spring and less in winter (P = 0.002; Table 4 
and Figure 7). 
 The mean WBC count in uninfected sheep during win-
ter, spring, summer and autumn was 8.54  1.13, 9.42  
1.23, 7.58  1.06 and 8.97  1.01 respectively (P = 0.055, 
Table 4 and Figure 8). In case of infected sheep, the mean 
WBC count was 9.12  1.24, 10.92  1.06, 11.83  1.16 
and 9.85  1.42 during winter, spring, summer and au-
tumn respectively (P = 0.006; Table 4 and Figure 8). The 
results showed no such marked variation but a slight  
decrease in uninfected sheep during summer season. In 
case of infected sheep there was a significant increase 
and the effect was most prominent in summer compared 
to winter season. 
 The mean percentage value for neutrophils in unin-
fected sheep during winter, spring, summer and autumn 
was 34.43  1.08, 35.78  1.12, 36.17  0.83 and 35.12  
0.98 respectively (P = 0.036, Table 5 and Figure 9). In 
the case of infected sheep, the mean percentage value for 
neutrophils during winter, spring, summer and autumn 
was 35.52  1.16, 40.54  1.23, 44.43  0.84 and 36.25  

1.03 respectively (P = 0.001; Table 5 and Figure 9). The 
mean percentage value for lymphocytes in uninfected 
sheep during winter, spring, summer and autumn was 
58.43  0.96, 59.85  1.04, 60.43  1.24 and 59.02  1.16 
respectively (P = 0.025, Table 5 and Figure 9). In the 
case of infected sheep, the mean percentage value for 
lymphocytes was 59.86  1.31, 68.53  1.18, 73.42  
1.12 and 65.2  1.08 in winter, spring, summer and  
autumn respectively (P = 0.001, Table 5 and Figure 9). 
The mean percentage value for eosinophils in uninfected 
sheep during winter, spring, summer and autumn was 
7.12  0.91, 7.76  0.85, 7.97  1.01 and 7.45  0.76 re-
spectively (P = 0.393, Table 5 and Figure 9). In the case 
of infected sheep, it was found to be 8.98  1.08, 
10.42  1.12, 11.05  0.86 and 9.32  0.98 in winter, 
spring, summer and autumn respectively (P = 0.007,  
Table 5 and Figure 9). The mean percentage value for 
monocytes in uninfected sheep during winter, spring, 
summer and autumn was 3.81  0.81, 3.15  0.54, 3.01  
0.42 and 3.62  0.41 respectively (P = 0.075, Table 5 and 
Figure 9). In the case of infected sheep, it was 2.81  
0.66, 1.89  0.31, 1.43  0.89 and 2.17  0.61 in winter, 
spring, summer and autumn respectively (P = 0.012,  
Table 5 and Figure 9). Finally, the mean percentage value 
for basophils in uninfected sheep was 2.01  0.75, 2.34  
0.63, 2.65  0.88 and 2.12  0.48 in winter, spring, sum-
mer and autumn respectively (P = 0.425; Table 5 and Fig-
ure 9). In the case of infected sheep, it was 2.05  0.54, 
2.82  0.71, 3.11  0.81 and 2.32  0.42 in winter, spring, 
summer and autumn respectively (P = 0.039, Table 5 and 
Figure 9). The results of the present study showed not 
much variation in DLC in the uninfected sheep, but 
showed a significant increase in neutrophils and lympho-
cytes in infected sheep. Slight increase in eosinophils and 
basophils and slight decrease in monocytes in infected 
sheep were also observed in the present study. 
 Similar results have been reported by several other re-
searchers15–19. However, there are also studies reporting 
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results in contrast to the present study20,21. It may be 
noted that the differences in the prevalence percentages 
may be due to the environmental conditions present at the 
place of collection, climate of the valley, different hosts 
and may also be attributed to the low frequency of inter-
mediate hosts. In case of seasonal prevalence, it was seen 
that the infection was more in summer compared to other 
seasons. Previous studies have also reported highest 
prevalence in summer compared to other seasons22–24. 
The higher infection during summer may be attributed to 
the seasonal/climatic pattern and conditions, as it pro-
vides optimum conditions for herbage growth and the re-
quired moisture for proper development of the parasites. 
Also, the hot and humid weather provides optimum con-
ditions for the development and survival of exogenous 
stages of H. contortus25. In winter the lower prevalence 
percentages may be because the temperature is low and 
also the atmosphere is dry which might have repressed 
the development of eggs and larvae. While observing the 
prevalence in different age groups and in different sexes, 
it was seen that lower age groups and males were more 
infected compared to higher age groups and females. 
Lower age groups because of their high susceptibility and 
low resistance show higher infection while lower infec-
tion found in higher age groups is because of their  
improved immune capability which is seen to increase 
because of the period of exposure to infection, as has 
been reported by Ahmad et al.26. The influence of gender 
on the vulnerability to infections could be attributed to 
the genetic predisposition and differential susceptibility 
owing to hormonal control. As males cover more area 
while grazing, this can also be the reason for their higher 
infection. Some studies23,27,28 showed similar results with 
respect to age groups, while others15,29 showed similar  
results with respect to sex as in the present study. How-
ever, Qamar et al.28 recorded no significant difference in 
the percentage of infection between males and females. 
Biu et al.27 reported 22% prevalence of gastro-intestinal 
(GI) parasites in males and 32% in females in case of 
sheep. Thus with respect to sex, it can be concluded that 
both sexes are equally susceptible to infection, and the 
difference could be the effect of management condition 
of host animals and may also be due to differences in the 
sample size. 
 With regard to the effect of parasite infection on hae-
matological parameters of sheep, it was seen that there 
was a significant decrease in Hb concentration, PCV and 
RBC count in infected sheep compared to uninfected ones 
and the effect is seen most prominent in summer. There 
was a significant increase in WBC count in infected 
sheep compared to uninfected ones. In uninfected sheep, 
the decrease in Hb concentration in the summer may be 
due to increase in ambient temperature and haemodilution 
as has been reported in the literature30–32. The decline in 
Hb concentration may also be attributed to depression of 
thyroid secretion, which in turn is associated with de-

creased erythropoises. Thyroid hormones have been 
found to increase the proliferation rate of erythroid pro-
genitors33,34 and enhance the production of erythropoietic 
growth factors35,36. However, the relatively higher values 
in spring may be associated with the nutritional status of 
the animals and climatic conditions37. In case of PCV, the 
reduction in infected sheep may be attributed to acute 
loss of blood by sucking activity of H. contortus and O. 
ostertagi, which suck 0.05 ml blood/worm/day38. In case 
of RBC count, it has been found that the severe anaemia 
may be due to chronic liver inflammation, which causes 
depression of erythrogenesis as has been reported in  
earlier studies8,39–43. In case of uninfected sheep, the  
reduction in WBC count could be due to physiological re-
sponses to the hot climate, which also includes decrease 
in food intake and expansion of the plasma volume which 
results in haemodilution. In case of infected sheep, an in-
crease in WBC count may be due to the immune response 
of the body against the parasites as a means of self-
defence. The above observations are similar to those re-
ported in other studies with respect to PCV, RBC and 
WBC count44–46. In case of DLC, the results showed not 
much variation in uninfected sheep, but showed signifi-
cant increase in neutrophils and lymphocytes in infected 
sheep. These results are supported by other studies43,47,48. 
Thus there is significant association between the epide-
miology and impact of these two parasites on haematol-
ogy. The infection is higher in summer and so is the case 
with Hb, PCV and RBC count, which show significant 
decrease in summer compared to other seasons because of 
the higher prevalence in summer season. The rest of the 
observations also show close association between each 
other. Thus the present study can be useful in devising an 
effective control programme against these two economi-
cally important parasites. 
 GI parasitism represents a severe health problem in 
small production systems and its consequences have been 
found to be extensive ranging from reduced productivity 
to mortality. GI nematodiasis is a major threat and a  
primary constraint to sheep and goat productivity, as it 
endangers animal welfare worldwide. The main culprits 
are the two study parasites as they cause haemonchosis, 
anaemia and parasitic gastroenteritis in sheep and goats. 
So modern diagnostic techniques need to be incorporated 
to estimate the degree of infection. The present study 
provides information for understanding the epidemiology 
of H. contortus and O. ostertagi in the Kashmir Valley. It 
will be of potential significance in planning as well as 
grazing management and other prophylactic strategies for 
ruminants in different seasons in the Valley. Overwinter-
ing survival of these two parasites in the present study 
was a key factor in their epidemiology in temperate cli-
mate of Kashmir Valley. However, further experimental 
studies are recommended on hypobiosis which can be of 
help in understanding the overall physiology of these 
parasites. 
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Listeria monocytogenes is an important foodborne 
pathogen responsible for septicaemia, meningitis and 
abortions. There are several animal reservoirs; how-
ever, the role of wild animals and peridomestic birds 

remains underestimated. We have screened 270 faecal 
samples of wild animals in captivity (18 species) and 
peridomestic birds (12 species). Listeria species were 
isolated from seven (6.66%) mammals and two 
(1.21%) birds. L. monocytogenes was isolated from 
barking deer, porcupine, pigeon and crow. Isolated L. 
monocytogenes were virulent strains of 4b serogroup. 
There is a need to explore the role of such non-
conventional sources in the spread of L. monocyto-
genes in nature. 
 
Keywords: Antibiotic sensitivity, birds, Listeria mono-
cytogenes, serotyping, wild animals. 
 
LISTERIA monocytogenes is an emerging foodborne patho-
gen recognized globally. Ecology of L. monocytogenes is 
atypical and has several animal and inanimate reservoirs 
in nature1. Listeria infection is mainly acquired through a 
variety of contaminated non-meat and meat foods. Mani-
festations of listeriosis both in animals and humans in-
clude septicaemia, meningitis, abortion and still birth. 
Several virulence factors encoded by the hlyA, plcA, actA 
and iap genes play a significant role in the pathogenesis 
of L. monocytogenes infections2.  
 Even though several studies have demonstrated broader 
distribution of Listeria species throughout the natural  
environment, the role of wild animals and birds in the 
ecology and as reservoirs of L. monocytogenes is not 
clearly understood3. Limited studies on the detection of 
pathogenic bacteria including L. monocytogenes from 
wild animals and birds have been documented4–7. Studies 
on the detection of Listeria from sources other than food-
processing environments may help reveal the population 
genetics and natural history of Listeria species8. Due to 
several anthropogenic consequences, emerging trends in 
the epidemiology of infectious diseases have been re-
corded9. Living in close proximity and sharing the same 
environment virtually creates zoonotic nidus. Thus,  
asymptomatic healthy carriers are the cause of concern. 
In India, adequate studies on the occurrence of L. mono-
cytogenes from foods have been conducted5,10,11; how-
ever, studies on wild animals and birds are largely 
lacking. Listeria species may survive for a longer period 
in the soil and possibly get excreted in the faeces of car-
rier animals without any symptoms, and may cause infec-
tion to other animals as well as personnel working in the 
zoo and visitors. The present study was conducted to iso-
late L. monocytogenes in peridomestic birds and wild 
animals in captivity. 
 Fresh faecal samples (n = 270) comprising 105 from 
mammals and 165 from peridomestic birds were col-
lected. Samples were collected from the nesting sites of 
birds (12 species) with sterile swab without touching or 
disturbing their habitat. Samples of wild animals (18 
mammals) were collected from the Rajiv Gandhi Zoo-
logical Park and Wild Life Research Centre, Katraj, Pune, 
India. The birds included pigeon (n = 80), sparrow 


