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Summary 
 

Coccidiosis is a protozoosis causing important economic losses in poultry industry 
throughout the world, either due to mortality or to weight losses. In the last years were 
become established more restriction regarding using in poultry feeding of additives, growth 
promoters, antibiotics and coccidiostatics. For this reasons the researcher are looking for 
new solutions, such as acidifiants, probiotics, herb extracts and vaccines. In traditional 
Chinese medicine, Artemisia was used for more then 4000 years in human malaria 
treatment.  

During this study we check the effect of mixed oil herb extract (Polioel 3: Artemisia 
anua, Hyssopus officinalis şi Pimpinella anisum) on Eimeria spp. oocyst that infect chickens. 
The main features followed were percentage of sporulated oocysts, percentage of viable 
oocysts, population structure and the pathogenity of oocysts after treatment with Polioel 3. 
Polioel 3 had good effect to 1:100 dilutions. It was noticed 64,4% sporulated oocyst to 96 
hours, 33,4% demaged oocysts and a 1,33 lesional score. At 1:25 dilution oocysts of E. 
necatrix were absent and the lesional score to infected chickens after oocysts exposure at 
this dilution was 0.5. In conclusion we say that the best dilution for Polioel 3 (Artemisia anua, 
Hyssopus officinalis şi Pimpinella anisum) with good results were 1:100 and 1:25. 
 
 In the last years were become established more restriction regarding using in 
poultry feeding of additives, growth promoters, antibiotics and coccidiostatics. 
European Union forbidden antimicrobian growth promoters since 2006, and 
regarding the coccidiostats starting with 2012 is not clear if they will be still in use. 
For this reasons the researchers are looking for new solutions, such as acidifiants, 
probiotics, herb extracts and vaccines, but vaccination does not solve the Clostridium 
perfringens infection and necrotic enteritis.  
 Herbs and their extracts, such as essential oils were used for a long time in 
traditional medicine. They have different properties, such as inhibitor effect against 
pathogenic agents (bacteria, fungi, and parasites), physiological effects (anti-
inflammatory effects, antidiarretic properties), and effects on different systems 
(endocrine and immune system).  
 It was demonstrated that they have good effects on chicken’s metabolism 
the weight gain and feed conversion being higher in treated chickens and mortality 
lower (Recoquillay, 2006). 
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Materials and methods 
 

During 12nd March and 4th May 2007 was tested the effect of Polioel 3 
against Eimeira spp. oocysts that infect chickens, to Parasitology and Parasitic 
Diseases Department and Animal Housing Facility of Faculty of Veterinary 
Medicine from Cluj Napoca. 

Polioel 3 is a mixed oil herb extracts consist in Artemisia annua, Hyssopus 
officinalis L. and Pimpinella anisum L. This study had 2 phases, in the first one was 
checked the effect on sporulation, viability and Eimeria population structure, using 
different dilution of Polioel 3, namely 1:25, 1:50, 1:100, 1:500 and 1:1000 and two 
controls (2,5% potassium dichromate and 0,5% Tween 80). It was used a mixed 
suspension of E. mitis, E. acervulina and E. necatrix oocysts in 2,5% potassium 
dichromate and 0,5% Tween 80, kept on a cell culture plate 24 wells. For each 
dilution and variant of work were used 5 wells with 1 ml oocysts suspension. The 
plate was kept at room temperature semi-covered, with periodic homogenising. 
After 24, 48, 72 and 96 hours were exam 5 µl suspension for each dilution by 
microscopical examination, being exam 100 oocysts/dilution/well (500 
oocysts/dilution). Morphological features, such as unsporulated oocysts, sporulated 
oocysts and damage oocysts (oocysts with lysated contain dameged wall and 
oocysts without containing) were registered. Furthermore, the structure of parasite 
population was determined at 96 hours after Polioel 3 exposure. 

In the second phase of experiment were challenged chickens with treated 
oocysts and lesional score (Johnson şi Reid, 1970) was assessed. The chicks were 
reared in seven groups, 5 chicks/group (Group 2,5% K2Cr2O7, Group Tween 80 
0,5%/2,5% K2Cr2O7, Group P 1:25/Tween 80 0,5%/2,5% K2Cr2O7, Group P 
1:50/Tween 80 0,5%/2,5% K2Cr2O7, Group P 1:100/Tween 80 0,5%/2,5% K2Cr2O7, 
Group P 1:500/Tween 80 0,5%/2,5% K2Cr2O7, Group P 1:1000/Tween 80 
0,5%/2,5% K2Cr2O7) and challenged with 104 sporulated oocysts from each dilution 
and controls.  

The data were statistically analysed (average, standard deviation and t-
Student test) using Excel. 
 

Results and discussions 
 
 Coccidiosis is a protozoan disease that causes important problems in 
poultry industry, and it is controlled by using coccidiostats on feed and less by 
vaccination (live virulent or attenuated vaccines). Some of the coccidiostats now 
are forbidden and some of them lost their efficacy, because of chimioresistant 
strains. Regarding the vaccines, they are poorly use for broilers vaccination, and 
more frequently used for breeders and laying hens with good efficacy. 
 In traditional Chinese medicine, Artemisia was used for more then 4000 
years in human malaria treatment. Eimeria spp. are obligate, intracellular protozoan 
parasites, placed within the phylum Apicomplexa and closely related to 
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Plasmodium spp and because of this was supposed Artemisia extract should have 
some efficacy in coccidiosis. 
 It was made many experimental studies regarding the efficacy of Artemisia 
annua in coccidiosis with different results. Allen et al (1997) tested the anticoccidial 
activity of dried Artemisia annua leaves, and Youn and Noh (2001) used an extract 
obtained by boiling of leaves. To these studies, Marshall work (unpublished data) is 
added who used chemical compounds obtains by chemical extraction. The results 
of these researches were inconclusive, but it was observed some anticoccidial 
effects in E. acervulina, E. maxima and E. tenella infections. Oocysts output 
decreased, weight gain and feed conversion upper then in the controls groups 
(Allen şi col., 1997, Youn şi Noh, 2001, Orbán, 2006). These parameters were not 
the same in every situation and not for all Eimeria species. 
 In this study was checked the effect of mixed oil extract of Artemisia anua, 
Hyssopus officinalis and Pimpinella anisum, called Polioel 3, against eimeria 
oocyst, regarding the sporulation, morphological damages, population structure 
and virulence. 
The rate of oocysts sporulation at 96 hours was 77,6±3,20% for oocysts kept only 
in 2,5% potassium dichromate, and 7,4±2,79% of them was unsporulated and 
15±2,64 damaged. For Tween 80 0,5%, 79,4±0,34% of oocysts was sporulated at 
96 hours after exposure, 12,4±4,21% were damaged. Also, oocysts walls and free 
sporocysts were noticed. In case of Polioel 3, dilution 1:25 after 96 hours 
74,4±9,07% of oocysts were sporulated and 21,2±5,01% damagaged. For the 
second dilution (1:50) 71,2±4,81% of oocysts were sporulated and 24,6±4,33% 
damaged, to the same time. The lowest rate of sporulation was observed to dilution 
1:100 (64,4±4,77%) and, also the highest number of damaged oocysts 
(33,4±7,76%), the difference being significant in comparison with the controls 
(p<0,0001) (Table 1, 2).  
 In a preceding study in 2006, regarding the effect of some alcoholic herb 
extracts (Artemisia annua, Berberis vulgaris, Filipendula ulnaria) against oocysts 
sporulation were determined. The tendency was of decreasing, from 71% at 24 
hours to 35% at 96 hours (Orbán, 2006).  

The presents of damaged oocysts after 72 and 96 hours of treatment and 
in some cases even after 48 hours (1:100, 1:500, 1:1000 Polioel 3) can be due 
even caused by anaerobiotic conditions from plate or even due by active principles 
of Poilioel 3, one of these being artemisin.  

Anaerobic digestion, which is made up of a series of microbial actions, 
converts the organic content of the waste to biogas, and has negative effects 
against pathogens. Mesophilic digestion (35°C) does not cause important 
morphological changes to oocysts, only cytoplasm condensation or reduction. 
Percentage of sporulation remain to a high level depending on the conditions 
(anaerobic condition - 8,5%, anaerobic and saline – 91,6%), with moderate 
virulence, that is reflected by the lesion score noted with 2,1 – 2,6 in infection with 
E. tenella (Miau-Rong şi Shih, 1988). 
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So that it can exclude such as main cause of morphological changes the 
possible anaerobiotic conditions, and probable was caused mainly by active 
principles of product, some of them like artemisin acting by oxidative stress. 

Otherwise, activity of bacteria can inhibit oocysts sporulation and diminish 
their infectivity, by ammonia which can be lethal for oocysts (Wiliams, 1995), but it 
could not happened because of 2.5% potassium dichromate which limits bacteria 
and fungus growth. 

The oocyst suspension was consisting in E. mitis 23%, E. acervulina 60% 
and E. necatrix 17%. After 96 hours in the controls the distribution of Eimeria 
population was as follow: E. acervulina 61,11%, E. necatrix 36.84% and E. mitis 
27,77% in distilled water, and 36,84% E. acervulina, 36,84% E. necatrix and 
26,32% E. mitis in 0,5% Tween 80. Important changes were observed in culture 
treated with Polioel 3, dilution 1:25, where E. necatrix were absent, being identified 
only E. mitis (56,25) and E. acervulina (43,75%). In case of culture treated with 
1:50 Poiloel 3 E. necatrix was present but in a decreased percentage (18,75%) in 
comparison with other dilution of Polioel 3 (1:100, 1:500 and 1:1000) when the 
percentage was between 31,82% and 33,33%. For E. acervulina and E. mitis was 
not observed important changes in comparison with the controls. Though, E. mitis 
percentage decreases in the same time with dilution increasing, 5,56% to 1:500 
(Table 3).  

After challenged infection, in duodenum the lesional score was 4 for 
cultured treated with 0,5% Tween 80 and 1:50 Polioel 3, and 1 for cultured treated 
with 1:25 Polioel 3. In the jejunum for the controls the lesional score was lower, and 
for the culture treated with 1:25 Polioel 3 no lesions were noticed. In the caecum 
the lesional score was 1,5 for controls and 0,5 for cultured treated with 1:25 Polioel 
3. The less virulent oocysts were in cultured treated with 1:25 Polioel 3, where the 
average of lesion score was 0,5, in comparison with the controls (1,67 and 2,33) 
(Table 4). 

For 0,5% Tween 80, the percentage of oocysts with morphological 
chenges was 12,4%, but this value is not a true value, because the average of 
lesion score was 2,33. Probable oocysts wall without any contain was not a really 
unviable oocysts and maybe the sporocysts were free on culture, without their 
virulence to be affected. Morever, percentage of E. acervulina decreases half 
(36,84%) in comparison with the initial culture, and the percentage of E. necatrix 
and E. mitis was not affected, in comparison with the control with potassium 
dichromate (36,84%, respectively 26,32%). But the lesional score in the duodenum 
was 4. Tween 80 is a detergent, used in some protocols for DNA extraction, in first 
steps when the oocysts are prepared, decreasing the resistance of oocysts wall to 
following treatments (Meireles şi col., 2004). In this way we can explain lesional 
score in the duodenum (4) that was not in agreement with percentage of sporulated 
oocysts and E. acervulina proportion in the culture having a false negative effect. 

Low pathogenicity had the oocysts from culture treated with 1:25 and 1:500 
Polioel 3, the average of lesional score being 0,5. For dilution 1:100 the average of 
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lesional score was 1,33, the highest note being noticed in duodenum (3,5). To the 
jejunum the lesions were reduse (lesional score 0.5) and absent in caecum. 

Du and Hu (2004) tested the effect of a herbal complex (Uncariae ramulus, 
Agrimoniae Herba, Sanguisorbae radix, Eclipta prostrate herba, Pulsatillae radix, 
Glycyrrhizae radix) for the control of infection with E. tenella in chickens. Lesion 
scores in the treated groups were significantly lower than those of the infected 
control group, and the weight gains were significantly higher in the treated groups. 
In China, usually is used a mixed herbal extracts for optimally results (Hao, 2001). 

A paudre of mixed herbal (Artemisia Chinghao, Quiaqulis fructus, Rhei 
radix, and rhizoma, Sanguisorbae radi and Angelicae sinensis) had an inhibitory 
effect directly on oocysts sporulation and damaged effect to the sporulated oocysts 
of E. tenella “in vitro” (Ma et al., 2001). 

Following the results of this study, it was observed that Polioel 3 had a 
good anticoccidial effect to dilution of 1:100. In that case the lowest sporulated 
oocysts after 96 hours of treatment (64.4%), the highest percentage of damaged 
oocysts (33.4%) and a lesion score 1.33 were noticed in comparison with the 
controls (0.5% Tween 80 and 2.5% poatsium dichromate). Also, Polioel 3 used in a 
higher concentration (dilution 1:25) had effects against E. necatrix that was absent 
after this treatment. 

Table 1 
Percentage of sporulated oocysts in different dilution of Polioel 3 in 

comparison with controls (2,5% potasium dicromate and 0,5% Tween 80) 
 

Ore 
K2Cr2O7 Tween 80 1:25 1:50 1:100 1:500 1:1000 

24 0 0.2± 0.44 0 0 0.4± 0.83 0.4± 0.54 0.2± 0.44 
48 0.4 ± 0.89 1±1.22 0 0.2± 0.44 0.8± 0.83 0.6± 0.89 0.4± 0.54 
72 69.4±3.43 70.2±2.58 55± 5.87 66.4±4.77 69.2±9.52 60.2±10.52 55.8±2.28 
96 77.6± 3.20 79.4± 0.34 74.4±9.07 71.2± 4.81 64.4± 4.77 69.2± 6.41 75.4± 9.81 

 
Table 2 

Percentage of damaged oocysts in different dilution of Polioel 3 in 
comparison with controls (2.5% potasium dicromate and 0.5% Tween 80) 

 
Ore 

K2Cr2O7 Tween 80 1:25 1:50 1:100 1:500 1:1000 

24 0 0 0 0 0 0 0 
48 0 0 0 0 3± 4.12 5.4± 4.03 5.4± 2.70 
72 6± 1.41 8.2± 4.60 15.8± 

5.06 
9.4± 2.50 8.4± 5.02 15.8± 

7.29 
13.2± 4.08 

96 15± 2.64 12.4± 4.21 21.2± 
5.01 

24.6± 
4.33 

33.4± 
7.76 

21.4± 
5.54 

20± 10.09 
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Table 3 
The distrubition of eimeria population in the cultures treated with polioel 3 in 
different dilution in comparison with controls (2.5% potasium dicromate and 

0.5% Tween 80) (%) 
 K2Cr2O7 Tween 80 1:25 1:50 1:100 1:500 1:1000 

E. mitis 27.77 26.32 56.25 31.25 22.73 5.56 16,67 
E. acervulina 61.11 36.84 43.75 50 45.45 61.11 50 
E. necatrix 36.84 36.84 0 18.75 31.82 33.33 33.33 

 
Table 4 

The lesional score in chickens challenged with oocyst treated with Polioel 3 
 K2Cr2O7 Tween 

80 
1:25 1:50 1:100 1:500 1:1000 

Duodenum 2 4 1 4 3.5 1.5 1.5 
Jejunum 1.5 1.5 0 0.5 0.5 0 0.5 
Caecum 1.5 1.5 0.5 1.5 0 0 1.5 
Average 1.67 2.33 0.5 2.00 1.33 0.5 1.17 

 
Conclusions 

 
The study regarding the effect of Polioel 3, a mixed oil herbal extract 

(Artemisia anua, Hyssopus officinalis and Pimpinella anisum) on sporulation and 
infectivity of Eimeria oocysts, made between 12nd March and 4th May 2007, to 
Parasitology and Parasitic Diseases Department and Animal Housing Facility of 
Faculty of Veterinary Medicine from Cluj Napoca, pointed out the following: 

� the lowest percentage of sporulated oocysts after 96 hours of treatment 
was registred in culture with Polioel 3 dilution 1:100 (64,4%); 

� the highest percentage of damaged after 96 hours of treatment was 
registred in culture with Polioel 3 dilution 1:100 (33,4%); 

� in culture with Polioel 3 dilution 1:25, E. necatrix was absent, after 96 hours 
of treatment; 

� the lesion score in chickens infected with oocysts trated with Polioel 3 
dilution 1:25 şi 1:500 was the lowest; 

� Polioel 3 (Artemisia anua, Hyssopus officinalis şi Pimpinella anisum) had 
good anticoccidial effect to dilution of 1:100 and 1:25. 
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