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ABSTRACT  
 
The research was conducted to compare the anticoccidial efficacy of ionophores- 
Salinomycin and an herbal product-ACox. A total 320 days older broiler chicks 
were reared for 42 days in high-quality husbandry and sanitized environment. 
The chicks were then at random subjected into eight groups namely; A, B, C, D, E, 
F, G and H. Group C was (salinomycin 12%) Kokcisan treated group. Group D, E, 
F, G and H were treated with five levels of Acox namely; Acox1, Acox2, Acox3, 
Acox4 and Acox5, respectively. These levels were formulated according to the 
active ingredient level. Group-A was non-infected and non-medicated. Group-B 
was given infection dose but non-medicated. All the groups except that of group-
A were given challenge dose of infection on coccidiosis on the 22nd day of the 
experiment. The oocyte count was done on 5th, 6th and 7th day post infection. The 
feed consumption rate and average weight gain were recorded weekly. Record of 
mortality was maintained and post-mortem of dead birds also performed. After 
collection whole data was statistically analyzed using one way analysis of 
variance and least significant difference (LSD) test to detect the difference 
between treatments means. It was concluded that Acox3 ingredient level 150 
g/ton of feed had outstanding activity with respect to weight gain, oocyst count 
and reduction in mortality as compared to all other levels of Acox and also 
especially to Kokcisan (salinomycin sodium 12%), while Kokcisan (salinomycin 
12%) showed mortality and high oocyte count. Acox1 and Acox2 were also not 
as significant as anticoccidial. 
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INTRODUCTION 
 
Poultry meat consumption has increased all over the world 
from 28 kg in 1995 to 31 kg by 2000 and now 30% of all 
meat consumption according to FAO. Coccidian among 
major parasites of poultry causes heavy economic losses. 
Avian coccidioisis, Genus Eimeria, an intracellular 
parasites have high reproductive division. Within 7 to 12 
days of ingestion, host gives rise to thousands of infective 
oocysts in feces (Akbar et al., 2009). Pakistan poultry 
industry has always been in grip of infectious and 
management diseases (McEwen and Fedorka-Cray, 2002).  

Coccidiosis is caused by parasites protozoan belonging 
to the genus Emeria that increase in number in the 

intestine causing tissues spoil with resulting interlude of 
feeding and digestion of nutrient assimilation, 
dehydration, loss of blood and increased vulnerability to 
other common disease causing agent (De Gussem, 2007; 
Belli et al., 2006).  

Coccidiosis infection may cause severe economic losses 
due to low weight gain and poor feed consumption. Young 
chickens may ingest oocysts from contaminated soil, 
houses or utensils. The rapid proliferation takes place 
inside the gut and cause caecal coccidiosis. Oocyst vestiges 
active inside feces for several months can be able to 
contaminate a poultry farm for years (Belli et al., 2006; 
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Table 1: The vaccination schedule for experimental birds. 
 

Age of bird Vaccine Route of vaccine administration 

1st day Newcastle disease Eye dropping 
15th day Gumboro (IBD) Drinking 
22nd day Newcastle disease Drinking water 

 
 
Novilla and Carpenter, 2004).  

It is a lethal management disease of poultry and 
intestinal diseases with bloody diarrhea. Losses are due to 
hampered feed conversion ratio and growth rate and down 
grading at the processing and mortality (Tipu et al., 2002). 
Synthetic feed additive anti-coccidials are mixed in feeds 
for prevention and control but they have comparatively 
little shelf life and elevated price as well as, prolong 
utilization in developing resistance in poultry for these 
chemical feed additives (Haq et al., 2011).  

It is a very important and substitute inexpensive way to 
be searched out for safe as well as, low cost coccidiostats. 
The present research trial was conducted to highlight the 
prophylactic efficacy of herb Acox with the following active 
ingredients Aegle melos, Allium sativum, Andrographis 
paniculata, Indian lilac, Artimisia,  Artimisia absinthium, 
Curcuma zodoaria, Punica granutum, Berberis spp. and 
ionophore anticoccidial Kokcisan with active ingredient 
12% salinomycin sodium. 
 
 
MATERIALS AND METHODS 
 
Collection of infected intestines for preparation of 
infection dose  
 
Infected guts of chicken from coccidiosis were obtained 
from different poultry diagnostic laboratories. Mucosal 
scrapings from different suspected guts were examined 
through low and high magnification power lenses of 
microscope to confirm positive cases by the presence of 
coccidiosis oocysts.  
 
 
Separation and oocysts sporulation  
 
The positive intestines and ceaeca were triturate 
thoroughly in mixer and then suspended in 2% solution of 
potassium dichromate for the night for maceration.  The 
intestines and caeca stuffing of contaminated intestines 
were evenly mixed and suspended in 2% solution of 
potassium dichromate for the night for maceration. The 
suspension was filtered through hygienic muslin rag and 
permitted to deposit for two hours. The deposit was 
isolated from suspension and dissolved with solution of 
saturated sodium chloride and then centrifuged at 1500 
revolution in graduated tubes for 2 min. The top film from 
every tube was pipette and then dissolved in 1 L of water 
to dilute solution of sodium chloride. The suspension was 

subjected to settle down and thereafter the supernatant 
was discarded. The oocysts in deposit were once more 
dissolved in two percent solution of potassium dichromate 
to prevent harmful bacteria from entering. The suspension 
was transferred in Petri plates and suitable air was given 
to every dish for the night for oocysts sporulation (Haq et 
al., 2011).  
 
Counting of oocysts 
 
The mixture was transferred to graduated cylinder and 
measured suspension thoroughly mixed. For counting 
oocysts/ml saturated solution method was used. 1 ml of 
the solution was diluted in tube comprising 9 ml of N.S. 
solution. The entirety oocysts were counted using 
MacMaster oocyst counting procedure (Theinpont et al., 
1979).                                       
 
 
Management and rearing of experimental birds 
 
Three hundred and twenty (320) day-old broiler chickens 
were raised under control and hygienic condition and 
subjected into 8 groups with 40 birds in each group. Each 
group was further subjected into 4 independent replicates 
each having 10 birds. These birds were kept in shed of the 
University for the duration of 42 days. The temperature 
was maintained all day. Light feed and water was provided 
to all the birds ad libitum. These birds were vaccinated 
against important disease (Table 1). 
 
 
Description of herbal medicine (A Cox): 
 
Active ingredients 
 
The active ingredients used are: 
 
- Aegle melos; 
- Allium sativum; 
- Andrographis paniculata; 
- Indian lilac; 
- Artimisia; 
- Artimisia absinthium; 
- Cucuma zodoaria; 
- Punica granutum; 
- Berberis spp. 
 
In  this  experiment  five  different  product   levels  of ACox
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Table 2: The herbal drug composition with different levels of ingredients. 
 

Product and Manufacturer 
Active 
ingredients/Composition 

 

 

Active ingredients levels of drug gm/100 kg 
of feed 

Cox1 Cox2 Cox3 Cox4 Cox5 

ACox 
Aeglema melos 50 100 150 200 250 
Allium sativum 50 100 150 200 250 

  

Agro F.F. Farm, Distt, Sheikhupura 
Andrographis paniculata 50 100 150 200 250 
Indian lilac 50 100 150 200 250 
Artimisia absinthium 50 100 150 200 250 

  

 
KOKCISAN Kirha, Salvet Republic 

Curcuma zodoaria 50 100 150 200 250 
Punica granutum 50 100 150 200 250 
Berberis spp. 50 100 150 200 250 
Saltnomycin sodium Dose rate: 500 bm/ton of feed 

 
 
were used having different ratio of active ingredients in 
each Acox product. These Acox products were trialed in 
groups D, E, F, G and H. 

The experimental feed was divided into 8 equal parts 
and mixed with different product levels of ACox and 
Kokcisan (Table 2). The feed of group A was non-
medicated offered to non-infected birds. The feed of group 
B was also non-medicated but offered to infected birds. 
Group C feed was mixed with Kokcisan at 500 g/ton of feed 
and given to infected birds with challenge dose. The 
remaining groups D, E, F, G and H were all given challenge 
dose of infection and their feed was mixed with 50, 100, 
150, 200 and 250 g/100 kg, respectively. The broilers of 
groups B, C, D, E and F were inoculated with 40,000 
sporulated oocysts of genus Eimeria strains at 21 days of 
trial. The birds were weighed on the 1st day of their age 
and subsequently weighed regularly and after every 
experimental week weight gain record was obtained. Feed 
consumption was also calculated. Clinical signs were 
observed after inoculation of infection. Post-mortem of 
dead bird was performed to observe macroscopic changes. 
Mortality was recorded in each group. 
 
 
Oocyst count (OPG) 
 
Fecal examination of infected birds was done on 5th, 6th 
and 7th day and oocyst count per gram of faeces (OPG) by 
using McMaster oocyst technique (Novilla and Carpenter, 
2004). The data was collected and subjected to ANOVA.  
 
 
RESULTS AND DISCUSSION 
 
Clinical findings 
 
The chicks of all the groups except that of the group A 
showed symptoms of disease five days post inoculation. 
However, the sign were more pronounced in chicks of 
groups B, C and D. The chicks were dull, depressed and 

listless having ruffled feather anorexia low feed intake and 
droopy wings. The combs and wattles became whitish. 
Later on there was bloody diarrhea. 
 
 
Mortality 
 
There was mortality due to coccidiosis infection observed 
in many infected and medicated groups. The numbers of 
mortalities were 7, 5, 4, 3 and 2 in different groups except 
infection free as well as, non-medicated groups and 
infected and medicated groups with Acox-3 at 150 g/100 
kg of feed showed no mortality.  
 
 
Post-mortem findings 
 
Externally, wattles and combs were pale and carcasses 
emaciated. Internally petechiation and ecchymosis was 
observed in liver, spleen and kidneys. Liver and spleen was 
slightly enlarged. Pin point enteritic and hemorrhagic were 
noticed in upper, middle and final segment of small 
intestine and the caeca was found filled with blood which 
showed that mortality was due to Eimeria tenella (Table 
3). 
 
 
Oocyst count per gram of faeces 
 
Highest count was found in group C (having salinomycin as 
anti-coccidial) and lowest count was found in group F 
(ACox3), herbal product. The readings of oocyst count 
were different for different groups (Table 4). 
Salinomycin is highly toxic to turkeys at level above 15 
g/ton and causes excessive mortality at level 
recommended for use in chickens (60 g/ton) (Tipu et al., 
2002).  

On the other hand, the herbal product has different 
ingredients named A. melos, A. sativum, A. paniculata, 
Indian   lilac, A.  absinthium,   C. zodoaria,  P. granalum and 
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Table 3: Post-mortem finding of disease. 

 

Post-mortem findings 

 
 

Experimental groups 

A B C D E F G H 

Pale wattles and comb - +ve +ve +ve +ve - +ve +ve 

Emaciated carcasses - +ve +ve +ve +ve - -ve -ve 

Petechiation and Ecchymosis in liver spleen and kidney - +ve +ve +ve +ve - -ve -ve 

Enlarged liver and spleen - +ve +ve +ve +ve - 
-ve -ve 

Hemorrhage on pericardium - +ve +ve +ve +ve - 
-ve +ve 

Enteritis and Hemorrhages - +ve +ve +ve +ve - 
+ve +ve 

Lesion in small intestine - +ve +ve +ve +ve - 
+ve +ve 

Ballooning of small intestine - +ve +ve +ve +ve - 
+ve +ve 

 

No mortality due to coccidiosis. 

 
 

Table 4: Oocyst count per gram of faeces. 
 

Groups Treatments 

 

Days 

 

Average oocyst count 
5th 6th 7th 

A UUC - - - - 

B IUC 59,000 46,100 34,500 46,533 

C Salinomycin sodium 30,200 20,500 15,000 21900 

D Cox1 29,300 13,00 9,400 17233 

E Cox2 11,300 9,100 4,700 8,367 

F Cox3 7,000 5,000 3,000 5,000 

G Cox4 9,800 7,000 5,500 7,267 

H Cox5 7,800 6,200 5,000 6,333 

 
 
 
Berberis and they have anthelmintic and anti-protozoan 
activities. 

During the experimental period feed intake, weight gain 
FCR, mortality rate, oocyst count, clinical findings and 
post-mortem findings were recorded. Oocyst count was 
zero throughout the experiment in control un-infected un-
medicated group. Weight gain and FCR, feed intake and 
mortality of control and other groups were compared. In 
all respect, control group was better as compared to 
infected and treated groups. These results were in 
agreement with those of Hashmi et al. (1994) and Hayat et 
al. (1991) reporting that coccidiosis disease resulted in 
decreased FCR and increased oocyst count with high 
clinical manifestation (Majumdar et al., 1993).  

ACox3 treated group showed high average feed intake 
among infected and medicated groups as compared to 
salinomycin sodium treated group but no statistical 
difference (P>0.05) was observed between the feed intake 
of these two groups. The result is in agreement with the 
report of Mukherjee et al. (1994) and Laczay (1990) that 

herbal coccidiostats are equally effective as other 
chemotherapeutic drugs.  

Salinomycin sodium treated group shows 12.5% 
mortality as compared to groups D, E, F, G and H which 
show 1, 7, 0, 7 and 5% mortality, respectively. The results 
are in line with the study of Laczay (1990) who reported 
that toxic and poisoning interactions are observed by 
ionophore anticoccidials and also the E. tenella species 
shows resistance to salinomycin sodium and mortality is 
due to E. tenella strain (Oh et al., 1995).  

Oh et al. (1995) and Tian-Chun et al. (1998) reported 
that herbal anti-coccidials are secured alternatives that 
have no side effect and tissue damage. They could be used 
at higher doses without any resistance, poisoning and 
toxicity).  

Almost all the birds receiving infection showed clinical 
symptoms of coccidiosis but the symptoms were 
pronounced in birds of group un-infected and un-
medicated and Kokcian treated group. Chicks of these 
groups   were   dull   and depressed having ruffled feathers,  
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anorexia and low feed intake. Later there was bloody 
diarrhea and anemia. However, in group un-infected and 
un-medicated control and in ACox1, ACox2, ACox3, ACox4 
and ACox5 treated groups the signs were not much clear 
which shows that they were protected from the disease.  

Herbs are preferred over other anticoccidials as in some 
instances ionophore anticoccidials may cause poisoning or 
toxic affect in poultry. Seven incidents of poisoning of 
breeding fowls, broilers, laying hens and turkeys with 
monensin, narasin of salinomycin occurred in Netherlands 
recently. High concentration of salinomycin and other 
ionophore anti-coccidials may induce some 
histopathological changes in chicks. 200 parts per million 
of salinomycin sodium and arprinocid led to damage of 
liver, kidneys and lungs. The changes were seen in birds 
fed on high concentrations of salinomycin sodium but no 
histopathological changes were observed with herbal 
anticoccidials. 
 
 
Conclusion 
 
It was concluded that Acox ingredient level 150 g/ton of 
feed had outstanding activity with respect to weight gain, 
oocyst count and also reduction in mortality as in contrast 
to all other levels of ACox and also especially to Kokcisan 
(salinomycin sodium 12%, while Kokcian (salinomycin 
12%) shows mortality and high oocyst count. ACox1 and 
ACox2 were also not as significant as anticoccidial. The 
results of this study will help feed millers in choosing the 
best and economical feed additive anticoccidial. 
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