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Introduction 
 

Ostrich (Struthio camelus) is the most important and 

heaviest living chook and is the solitary bird with 

simply two toes and exclusive diplomat of the order 

struthioniforme (Ibrahim et al., 2006). Ostrich farms 

are often referred to as ‘the farms of the future’ 

because of the large variety of product outputs, 

consequently highlighting the profit potential. On 

commercial basis, ostriches have been raised 150 

years ago in Africa, to congregate the needs of hide 

and feather industry in addition to meat requirement. 

At present ostrich farms are considered to be  

 

 

 

 

among the most profitable agricultural projects 

(Shanawany,1994).   

Ostrich farming in Pakistan on Commercial basis 

started in 2012 as an alternative to livestock and crop 

production.  

Ostrich farming is a new addition in agricultural 

sector of Pakistan. Demand for ostrich leather, meat, 

egg, feathers and other by products are increasing 

rapidly throughout the globe. Currently ostrich 

A B S T R A C T 

This is the first study conducted in Pakistan to find the prevalence, comparative efficiency of 

levamisole, piperazine and Methanolic extract of the Hedera helix against endoparasites. 

Eighty ostrich faecal samples were collected, forty three faecal samples were found positive 

for egg per gram of Cappilaria, Ascaridia and Eimeria species. Among forty three birds, 

nineteen were positive for adult parasites of Cappilaria, Ascaridia and Eimeria specie with 

prevalence of 7.50%, 6.25% and 10.00% respectively. Chemotherapeutic trials on the birds 

positive for endoparasites were done. The maximum efficacy of methanolic extract of 

Hedera helix was 87.01% and 81.01% against Cappilaria and Ascaridia species 

respectively. Comparatively, levamisole was more effective (93%) against Cappilaria 

species and less effective (87%) against Ascaridia species while piperazine was more 

effective (97%) against Ascaridia species and less effective (84%) against Cappilaria 

species. Control group birds showed increased number of egg per gram. It was concluded 

that as the efficacy of methanolic extract of Hedera helix was very close to levamisole and 

piperazine, so the seeds of Hedera helix plant can be given to ostriches as a routine feed 

once or twice a month to avoid parasitism because it is very difficult to handle large birds for 

routine deworming. 
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farming is not well established, it is just meeting 10 

percent of the consumer demand. This is best and 

exact time for Pakistan to invest in ostrich farming in 

order to make it well organized industry and to get 

big share in the local and global market (Abbas et 

al.2018). The primary reason of  ostrich production 

on commercial basis is to make the most of the 

number of birds for processing and to get the  

maximum yield of skin and good quality of meat 

with a least investment in said farming (Perelman 

,1998).  

Diseases are considered one of the most important 

factors in poultry production; one of these diseases is 

internal parasites, mainly nematodes which 

confirmed notable risk to rooster industry for 

decades. Parasites exert negative impact on overall 

health status, in addition to suppress the immune 

system which makes the bird succumb to disease. 

Parasitic infestations even though are not acute in 

nature; however they are the causes of continuous 

and sustained economic losses in birds. The control 

of parasitic diseases is one of the most common  

problem predominantly those caused by parasites 

that have a direct lifecycle in breeding ostriches, kept 

in captivity (Huchzermeyer, 2000). To conflict the 

grave problem of helminthic infestation effective 

anthelmintic are required. Medicinal plants have 

excellent anthelmintic activity to replace the 

currently used anthelmintic so the developing 

countries predominately use these medicinal plants 

to cure helminthic infestation (Galvani and de Lujan, 

1994). The current study has been designed to find 

out the prevalence of endoparasites and to evaluate 

the comparative anthelmintic efficacy of Levamisole, 

Piperazine and the extract of Hedera helix against 

these endoparasites. 

 

2. Materials and Methods 

 
2.1: Experimental birds 

A total of 80 ostriches were randomly selected from 

different farms of Lahore to find out endoparasite 

infestation. 

2.2: Preparation of Plant Extractions 

2.2.1: Collection of Plant Material 

Hedera helix plant material was purchased from 

local market of Lahore.  

2.2.2: Grinding of Seeds 

After drying the seeds were ground by using electric 

blender machine. The seeds were ground for 5 

minutes for fine grinding. After 5 minutes the fine 

powder was collected and packed in sealed plastic 

bags. During grinding process hands were covered 

with gloves and nose were properly masked. 

2.2.3: Preparation of Methanolic extract of 

Hedera helix plant 

Methanolic extract of Hedera helix plant was 

prepared by soxhlet extraction or hot continuous 

extraction by taking 50g of fine grounded powder of 

the Hedera helix and half litter of methanol. In this 

method a thimble was made by using Brazil filter 

paper. Thimble containing finely grounded powder 

of Hedera helix was placed in the thimble chamber 

of the soxhlet apparatus. Extraction solvent 

(methanol) was heated within the bottom flask that 

vaporized into the sample thimble, condensed inside 

the condenser and dripped back into the thimble 

chamber. Siphon arm filled with liquid content was 

emptied into the bottom flask again and the 

procedure was continued until many cycles 

completed (Wang and Weller 2006). The remaining 
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non soluble portion of the extracted solid was 

discarded. 

2.2.4: Vacuum Rotary Evaporator Procedure 

Vacuum rotary evaporator was used for the 

separation of the extraction solvent methanol from 

the desired extract of the plant Hedera helix. The 

distillate fed into the vacuum rotary evaporator was 

heated up to 65-70⁰C. Methanol passes through 

condenser after vaporization and collected for 

further use. The remaining solvent was transferred 

into large size Petri dish and placed in hot air oven at 

40
o
C for 24 hours. The remained Extract after 

evaporation of solvent was transferred into seal zip 

bag for storage at 4ºC. 

2.3: Collection of faecal sample: 

In the current study a total of 80 faecal samples were 

collected from the rectum of ostriches from various 

farms in Lahore. Samples were placed in screw cap 

plastic bottles and transported to the laboratory of 

University of Veterinary and Animal Sciences 

Lahore maintaining the cold chain. 

2.3.1: Sample processing: 

Salt floatation technique was used for isolation and 

egg counting from the faecal samples of ostrich as 

described by Souls by (1982) and Thienpont (1979). 

In this method, 2 g of faecal sample was taken into a 

test tube, 21ml of water was added in tube and the 

tube was shacked to mix the faecal and water 

contents thoroughly. The mixture of water and faecal 

matter was filtered by using muslin cloth. Filtrated 

material was centrifuged at 1000 revelation per 

minutes for 3 minutes the heavier parasite eggs were 

settled down and infiltrate large particles were 

discarded. The tubes re-filled with saturated NaCl 

salt solution and re-centrifuged for 2 minutes at 1500 

rpm so as to float the nematode Cestode and 

Trematode eggs. Nematode and Cestode eggs float in 

the solution whose specific gravity was 1.10 to 1.20 

but Trematode eggs are heavier and required a 

specific gravity of 1.30 to 1.35 so sedimentation 

technique was used for Trematode eggs. Each 

chamber of McMaster slide was filled with sample 

and examined under microscope at 10 xs. EPG will 

be counted by method Foreyt. et al. 2013. 

Total egg count = Eggs in chamber 1 + Eggs in 

chamber 2 

Eggs per gram calculated by using following 

formula; 

Egg per gram (EPG) = Total egg count (chamber 

1+ chamber 2) * 50 
 

2.4: Therapeutic trials 

For therapeutic trial a total 40 positive ostrich for 

endoparasites based on microscopy were selected. 

The birds (ostrich) were divided into 4 equal groups 

(A, B, C and D). Leather tags were made for the 

identification of the ostrich groups. The ostrich of 

group A were treated with Levamisole @ 30 mg/kg 

body weight PO single dose. The birds of group B 

were treated with Piperazine @ 0.5 g/kg PO single 

dose and group C ostrich were treated with the 

Methanolic extract of Hedera helix @1.13g/kg PO 

single dose Eguale et al.2007. The group Dhaving 

ten healthy birds was kept as a positive control. 

Faecal sample were collected on day 7
th
, 14

th
and 21

st
 

after treatment. The comparative efficacy was 

assessed by using McMaster technique. 

2.5: Comparative Efficacy: 

Faecal egg reduction test (FERT) was used to 

analyse the comparative efficacy of drugs on the 

basis of Eggs per gram pre-treatment at (day 0
th
) and 
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post treatment at (day 7
th
, 14

th
 and 21

st
) by using 

McMaster Technique. 

Statistical design:  

The data obtained during the experimental trials was 

analysed by using statistical procedures like T test 

and repeated measures multiple ANOVA by using 

SPSS version 20. 

3. Results and Discussion 
 

Out of eighty ostrich faecal samples (N=80), forty 

three faecal samples were positive for egg per gram 

(epg) of Cappilaria, Ascaridia and Eimeria spp. 

Among forty three birds, nineteen were positive for 

adult parasites of Cappilaria, Ascaridia and Eimeria 

spp as shown in table-3.2.The findings were closely 

related with the study of Ibrahim et.al. 2006 in which 

the positive percentage of Cappilaria, Ascaridia and 

Eimeria specie were found as 13.33%, 10.53% and 

10.53%in different regions of Nigeria. However, the 

findings of this study do not coincide with Khan et 

al.2006 in which the prevalence of gastrointestinal 

nematode Ascaridia galli in wild migratory sparrows 

were recorded as 32%.The variation in the 

prevalence of parasite infections may be due to many 

factors like specie differences, seasonal variations, 

management practices, ecological conditions in the 

area and adopting routine anthelmintic treatment. 

The risk factors associated with prevalence of 

endoparasites in ostrich farming observed during 

visit to different ostrich farms were mixed farming 

with other livestock, Watery foul smell fodder, 

stagnant water in the farm premises, unhygienic 

conditions of the farm premises. 

After groups were made, mean value of egg per gram 

(epg) of each group was calculated for Cappilaria 

and Ascaridia spp at 0
th
 Day. According to results 

calculated, the mean epg for Cappilaria and 

Ascaridia spp at 0 day was405.00±84.82 and 

340±25.23 in group A, 

385.00±82.83and315.00±56.32in group B, 

364.00±60.45 and 295.00±65.62 in group C & 

390.00±68.15 and 325.00±80.62 in group D 

respectively. When data were statistically analysed at 

0 day, the results were non-significant among all 

groups as same superscripts show non-significant 

difference between groups (horizontal axis) as shown 

in (table 3.3 and 3.4).The said findings are closely 

related with the study of Ibrahim et al.2006 in which 

they conducted random faecal sampling to 

investigate endoparasites and associated worm 

burden of captive and free living wild ostriches in 

the semiarid and non-eastern part of the Nigeria. 

Study included two groups of ostriches at two 

different regions of the Nigeria, both groups were 

infected with the variety of helminthic parasites and 

the mean (epg ±sd) of Cappilaria and Ascaridia 

specie were found as 460±0.41, 150±0.23 at one 

region and 400±0.31, 275±0.21 at another region. 

The percentage reduction (recovery) in mean epg±sd 

for Cappilaria and Ascaridia species in group A at 7
th  

, 14
th
 and 21

st
  day  after treatment were recorded as 

43.00% and 37%, 71.11% and 63%,  87.01% and 

81.01% respectively. The results were slight 

different from the study which was conducted by 

M.H Sabri 2013 in which they worked on dry Punica 

granatum peel (0.5, 1, 1.5 g/ kg twice a day for five 

days) against Ascaridia galli in layer hens and the 
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percentage effectiveness were found to be 11.89%, 

57.57%, 72.96% at 31
st
 weak and 12.83%, 66.03%, 

90.37% effective at32
nd

 week with respect to 30
th
 

week of age. The difference in results may be due to 

many factors like active ingredient, specie difference 

and environmental conditions. 

In group B, the percentage reduction (recovery) in 

mean epg±sd for Cappilaria and Ascaridia specie at 

7
th
, 14

th
 and 21

st
day after treatment  were found as 

47.02% and 43% , 74.02% and 67%, 93.00% and 

87.01% respectively. Khan et al in 2010 did their 

study in pigeons and they found 12.18%, 48.55%, 

and 84.90%efficacy of levamisole against nematode 

infection at day 3, 7 and 10 post medication. The 

findings are not in agreement with the M.H Sabri 

2013 in which the efficacy of levamisole @ 30mg/kg 

twice a day for five days at day 31
st
 and 32 with 

respect to 30
th
 day were found as 88.83% and 

99.09%.Variation in the results may be due to dose 

difference as we used single dose of levamisole 

@30mg/kg body weight.  

Similarly, in group C the percentage reduction 

(recovery) in mean epg±sd for Cappilaria and 

Ascaridia specie at 7
th
, 14th and 21

st
day after 

treatment were recorded as 41.03% and 50.03%, 

67.01% and81.01%, 84.07% and 97% 

respectively.When data was statistically analysed, 

the results were non-significant with other groups but 

were significant with birds of control group as same 

superscripts show non-significant difference between 

groups (horizontal axis) as shown in (table 

3.33.4).These findings are closely related with the 

study of Nilsson and Alderin 1988 in which the 

efficacy of piperazine dihydrochloride was evaluated 

against natural infection of Ascaridia galli in broiler 

breeders. Results were closely related with the study 

conducted by Kates et al 1969 in which piperazine 

citrate (0.4% in feed for 2 days) was 100% effective 

against adult Ascaridia and moderately effective 

against adult Cappilaria species. In group D, the 

change in mean epg±sd for Cappilaria and Ascaridia 

species from day0to 7
th
, 14

th
 and 21

st
day was 

390±68.15 and325±72.61, 413±69.13 and 

345±77.75, 431.50±67.99 and 359.70±64.97, 

446.50±66.75 and 370.40±64.14 respectively. The 

percentage increase in the mean epg±sd of these 

birds at day 7
th
, 14

th
and 21

st
 were 7%, 11% and 15% 

for Cappilaria and 8%, 11% and 16% for Ascaridia 

species respectively. When untreated ostriches of 

group D were statistically analysed at day 0
th,  

day 7
th
, 

day 14
th
 day and day 21

st
, the results were significant 

with other groups as shown in (table 3.3&3.4). These 

results were closely related with the study conducted 

by Khan et al 2010 in which they found 3.36%, 

4.84% and 8.98% increase in mean value of egg per 

gram for Ascaridia galli at 3
rd

, 7
th
, and 10

th day
 in the 

untreated control group of parrots. 
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Groups No. of birds Drug Administered Dose Route 

A 10 Levamisole 30 mg/kg bw Oral 

B 10 Piperazine 0.5mg/kg bw Oral 

C 10 Hedera helix extract 1.13g/kg bw Oral 

 

Parasite Name No of Birds examined Parasitic Count (No) Parasitic Count (%age) 

Cappilaria 

80 

6 7.50% 

Ascaridia spp. 5 6.25% 

Eimeria 8 10.00% 

 

 

Figure-3.1: Prevalence of Endoparasites in Ostriches 

 

Days Groups 

Control 

Mean± SD 

A 

Mean± SD 

B 

Mean± SD 

C 

Mean± SD 

0 
390.000±23.640

a
 405.000±23.640

 a
 385.000±23.640

 a
 364.000±23.640

 a
 

7
th

 

413.000±19.593
 a
 233.500±19.593

 b
 204.300±19.593

 b
 216.700±19.593

 b
 

14
th

 
431.500±16.037

 a
 111.500±16.037

 b
 100.600±16.037

 b
 119.000±16.037

 b
 

21
st
 

446.500±11.966
 a 

 50.500±11.966
 b
 25.400±11.966

 b
 56.800±11.966

 b
 

 

Table 3.3: Showing the statistical analysis of four groups of ostriches comparatively treated with different drugs against 

Cappilariaspecies. 

 

Table 3.1: Treatment protocol which was given to experimental birds 

 

Table 3.2: Prevalence of endoparasites in Ostriches 
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Days Groups 

Control 

Mean± SD 

A 

Mean± SD 

B 

Mean± SD 

C 

Mean± SD 

0 325.00±80.6225
a
 340.00±80.27730

 a
 315.00±56.32248

 a
 295.00±65.61673

 a
 

7
th

 348.50±84.559
 a
 220.80±79.54565

 c, 
d 181.60±63.63996

 b, 
d 153.20±62.88579

 b
 

14
th

 366.40±81.2789
 c
 131.90±63.45156

 b
 107.80±43.41224

 b
 53.50±40.82551

 a
 

21
st
 377.00±91.5666

 a
 64.40±63.75683

 c, 
d 44.10±49.12897

 b, 
d 8.80±7.22342

 b
 

 Same superscripts show non-significant difference between groups (horizontal axis) 

 Timeline shows significant difference at day, 0
th

, 7
th

, 14
th

 and 21
st
 (vertical axis). 

 

Table 3.4: Showing the statistical analysis of four groups of ostriches comparatively treated with different drugs against Ascaridia species. 
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