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Abstract 

C h r 0 u s t 0 v a Eva. K. PIn k a: The E66iciency 
06 V~in6ectant6 on the Oocy~t6 06 Eime4ia tenella. Acta 
vet. Brno.56.1987: 141-149. 

The effectiveness of selected disinfectants on the 
oocysts of Eime4ia tenella was examined under laboratory 
and simulated field conditions. From the tested chemicals. 
which included ammonium hydroxide. formaldehyde. peracetic 
acid. glutaraldehyde and chloramine B activated by ammonium 
hydroxide. the highest effectiveneSs was recorded in 5% 
ammonium hydroxide and 3 or 5% chloramine B activated by 
1 or 2% ammonium hydroxide. The 2% concentration of 
formaldehyde inhibited sporulation completely after 24 hour 
exposure. and was almost ineffective against sporulated 
oocysts. 

V~in6ection, coccidio~~, inte~ive po~y p~oduction, 
~po~ed and non-~po~ulated oocy~t6. 

The intensive poultry production in which thousands of birds are 
accumulated in a limited closed space. requires an efficient prevention of 
coccidio~is. Though the development of feed medication has provided conditions 
for rearing the poultry under intensive husbandry conditions. it is. however. 
often difficult to observe the recommended levels of anticocidial drugs in 
feed mixtures. In many cases. coccidiosis cannot be controled effectively 
even if anticoccidial drugs are used correctly. 

Disinfectio~plays an important role in the complex of coccidiosis 
control. The purpose of disinfection is to destroy the exogenous forms of the 
parasite. Coccidial oocysts are very resistant structures. The oocyst wall 
consists of two chemically different layers and the combination of lipids and 
glycoproteins provides efficient protection of the germinal substance of the 
oocyst from the action of commonly used disinfectants (H i 1 b ric h 1975; 
E n i g k 1979; E r b e r 1980). Coccidial oocysts are resistant to all 
water-soluble disinfectants. even to the most agressive ones. such as .10% 
sodium-hydroxide or potassium hydroxide (H i 1 b ric h 1975). Disinf~~tant 
effects on the oocysts can be expected only in lipid solving substance~ such 
as phenol derivatives (H i e p e et al. 1980). Heat destruction of oocysts. 
requiring temperatures over 70 to 80·C. is not practical in large production 
units. 



HZ 

In the pre.ent expert.8nta. the action of several disinfectants on 
~eti4 oocy.t. waa exa.ined with the aia to recoa.end the .ost suitable ones 
for large poultry units infected with coccidia persistently. 

Materials and Methods 

Eimeti4 ttne.tl4 oocysts were used for the evaluation of the disinfectants 
under laboratory and simulated field cQnditions. In the first step non~ 
-sporulated oocysts were treated and the effect on sporulation rate was used 
as a criterion. In this way it was possible to evaluate the effects of various 
concentrations and exposure periods quickly. The disinfectants showing the 
highest activity against non-sporulated oocysts selected for further experiments 
using sporulated oocysts and their activity was evaluated in biological tests on 
chicks. 

The effect of disinfectants on non-s orulated ooc sts 
e 0 owing 'sin ectants were tested: 2 tec nica grade ammonium 

hydroxide, 36% peracetic acid (PERSTERIL), glutaraldehyde, chloramine B 
activated by ammonium hydroxide. The concentrations used are given in 'rabIes 
1 and 2. The oocysts were either treated directly with the disinfectant 
solutions or exposed to vapours released from the solutions. As controls, 
untreated oocysts ·.were used. 

To examine the effect of the solutions, the centrifuged oocyst suspension 
was mixed with the solution tested and the mixture was left to stand for 1,4 
or 24 hours at room temperature. After removal the disinfectant by washing, 
the non-sporulated oocysts were transferred into 2% potassium bichromate 
solution and allowed to sporulate at 27' C for 168 hours. 

The effect of vapours was examined either in stoppered test tubes or in 
cylindrical glass cuvettes (diam. 10 cm) with tight covers, containing 2 and 
10 ml of the solution tested, respectively. 

In the first case the oocysts suspension was applied onto a bent strip 
of filter paper, which was placed into the test tube after drying off. 

In the latter one an open Petri dish containing the oocyst suspension was 
placed into the cuvette (one was always taken to avoid the direct contact Df 

the disinfectant solution with the oocysts)./ 
After, 1, 4 or 24 hours of exposure at room temperature the oocysts were 

allowed to sporulate as described above. 
The effect of disinfectants on s orulated ooc sts 
The following disinfectants were tested: 2 technical grade ammonium 

hydroxide and 40% formaldehyde in liquid and vapour form, vapours of 36% 
peracetic acid, and chloramine B activated by ammonium hydroxide. The· 
concentrations tested are given in Table 3 and 4. Following the exposure for 
24 h at room temperature the oocysts were washed and used in biological 
tests on 5 - 14 days old chicks. 

10 000 or 25 000 oocysts, suspended in 0.5 ml water, were introduced 
into the crop of chicks via a metal tube. As controls, chocks infected with 
untreated oocyst cultures were used. The size of groups varied between 6 and 
25 birds. To avoid spontaneous infection, the chicks were left in incubators 
and transferred in groups into wire cages immediately before being infected. 
The chicks were killed and necropsied one week p.i. 

Lesion "score (J 0 h n son and R i e d 1970) and death. rate due 
to coccidiosis were used as criteria for the calculation of the effectiveness 
tested. Further the oocyst count in caecal contents was evaluated. All data 
obtained were processed statistically using the Student's t-test. 
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Table 1 
The efficiency of cHatnfectants on the unsporulated Eimeria teneUa oocysts 

Substance Concen- bo- Substance fro. 
tration sure liquid gas 
(I) (h) sporu- effici- sporu- effici-

lation ency lation ency 
(I) (I) (I) (I) 

technical 0.1 1 96.0 0: 76.4 "19.9 
grade 4 66.0 30.5 81.0 15.1 
.-onium 24 40.7 57.1 45 .. 4 52.4 
hydroxide 0.2 1 57.7 39.2 84.4 11.5 

4 38.7 59.3 42.3 55.7 
24 14.3 84.9 7.0 92.7 

0.5 1 2.3 97.5 20.0 79.0 
4 0 100.0 5.0 94.7 

24 0 100.0 0 100.0 
1 1 0 100.0 6.7 93.0 

'- .0 100..0 4.0 95.8 
24 0 100.0 0 100.0 

2 1 0 100.0 0.3 99.7 
2 0 100.0 0 100.0 

24 0 100.0 0 100.0 
, 5 1 0 100.0 0 100.0 

4 0 100.0 0 100.0 
24 0 100.0 0 100.0 

10 1 0 100.0 0 100.0 
4 0 100.0 0 100.0 

24 0 100.0 0 100.0 
26 1 0 100.0 0 100.0 

4 0 100.0 0 100.0 
24 0 100.0 0 100.0 

control 
potassium 
dichromate 94.9 88.2 

formalde- 2 1 77.3 18.5 77 .0 0.4 
hyde 4 45.7 51.9 64.2 16.9 

24 0 100.0 26.7 65.5 
5 1 73.0 23.1 79.2 0 

4 1.3 98.6 70.2 9.1 
24 0 100.0 20.0 79.1 

10 1 1.6 98.3 84.9 0 
4 0 100.0 63.1 18.4 

24 0 100.0 10.9 85.9 
40 1 12.0 87.4 39.1 49.4 

4 0 100.0 4.1 94.7 
24 0 100.0 0.1 100.0 

control 
potassium 
dichromate 94.9 77 .3 
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Table 2 
The efficiency of disinfectants on the non-sporulated Eimeria tenella oocysts 

Substance Concen- Expo- Substance from 
tration sure liquid gas 
(%) (h) sporu- effici- sporu- effici-

lation ency lation ency 
(%) (%) (%) (%) 

peracetic 2 1 91.3 3.8 - -
acid 4 92.3 2.7 - -

c; -

24 92.7 2.4 - -
2.5 1 90.7 4.4 92.0 0 

4 87.3 8.0 84.6 4.1 
24 87.0 8.3 72.8 17.5 

5 1 93.3 1.7 - -
4 91.7 3.4 - -

24 81.0 19.0 - -
10 1 90.7 4.5 87.9 0.3 

4 86.7 8.7 87.7 0.6 
24 68.0 28.4 22.0 75.1 

20 1 83.3 12.2 89.5 0 
4 81.7 l3.9 73.8 16.3 

24 3.3 96.5 22.0 75.1 
36 1 79.0 16.7 88.9 0 

21 53. 0 1M:8 
68.2 22.7 o B 99' I 

concro! 
potassium 
dichromate 94.9 88.2 

glutaral- 2 1 96.3 0 - -
dehyde 4 92.7 2.4 - -

24 93.7 1.8 - -
5 1 92.3 2.7 - -

4 92.9 2.0 - -
24 93.7 1.3 - -

10 1 92.7 2.4 - -
4 94.9 0 - -

24 92.9 2.1 - -
control 
potassium 
dichromate 94.9 - --
chlorami- 5 + 0,5 + 24 0 100.0 0 100.0 
ne B + 5 + 1.0+ 24 5.0 94.3 - -
ammonium 5 + 2.0 24 0 100.0 - -
hydroxide 3 + 2.0 + 24 0 100.0 0 100.0 

3 + 2.0 24 5.0 94.3 - -
control 
potassium 
dichromate 88.0 -

+ the oocysts placed during the disinfectant action in a stable 
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Experiments in poultry houses 
In empty poultry houses the following disinfectants were tested: 2% and 

5% solution of ammonium hydroxide, and 3 and 5% solution of chloramine B 
activated by 0.5, 1.0 or 2% ammonium hydroxide. Petri dishes or enamelled 
metal dish containing oocyst suspension were placed on the floor and the 
disinfectant was poured over the floor (including the dishes) at the rate of 
0.5 1 per 1 m2 • After 24 h the oocysts were collected, washed and used for 
experimental infection on chicks. The chicks were killed and necropsied one 
week p.i. as described above. 

Results 

The effectiveness of the disinfectants under laboratory conditions 
As can be seen in Table 1 and 2, ammonium hydroxide proved to be the 

most effective disinfectant, its 0.5 to 1.0 % solution or vapours killing 93 to 
97 % of non-sporulated oocysts within 1 hour of exposure. Effectiveness of 
various concentrations and exposure periods of formaldehyde varied between 
18.5 to 100 %, while the peracetic acid proved to be effective only in 10 to 20% 
concentration, requiring 24 hours of exposure. The effectiveness of glutar
aldehyde was very low. 

Both 2 % solution and vapours of ammonium hydroxide were highly effective 
(100 %) against sporulated oocysts (Tables f ~nd 4). The effectiveness of the 
combination of ammonium hydroxide (0.5 or 2 %) with chloramine B (3 or 5§) 
varied between 92.3 to 100 %. Formaldehyde, a disinfectant used commonly in 
the poultry industry, proved to be almost (17.5 % for the 5% solution) or 
completely (2 & solution) inactive. 

The effectiveness of the disinfectants under simulated field conditions 
The experiments performed in the poultry house of the institute confirmed 

the very high effectiveness (100 %) of both 5 % ammonium hydroxide and 3 or 5% 
chloramine B activated by 1 or 2 % ammonium hydroxide (Table 5). No intestinal 
lesions caused by coccidia were found in the chicks infected with treated 
oocysts and also the search for oocysts in the caecal contents brought negative 
results. The effectiveness of chloramine B activated by 0.5% ammonium hydroxide 
was somewhat lower. 

Discussion 

The protection of day-old chicks against coccidiosis is, under ~urrent 
conditions, provided only through a mechanical cleaning of the premises and 
the equipment by warm water applied pressure of approximately 12 PMa. The 
disinfectants used commonly, between the individual crops are effective above 
all against bacteria and viruses, but not against the oocysts of coccidia. This 
applies especially to 2.5% formaldehyde in liquid or vapour form, which is 
generally regarded as a universally effective disinfectant. The results of our 
experiments showed that forma:Idehyde might - under certain conditions -
prevent the sporulation of E. teneUa oocysts. However, being inactive against 
sporulated oocysts, which are predominant in infected 'poultry houses, it would 
not protect chicks against coccidiosis. In the infective stage, sporulated oocysts 
are much more resistant against adverse environmental factors than the non
-sporulated ones. 

S c h n e ide r et al. (1973) reported that the 5% and 10% formaldehyde 
solutions inhibited sporulation of 2 - 40 % and 90 % of E. teneUa oocysts, 
respectively. On the other hand, E I - M 0 u k dad (1976) reported a very 
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low effectiveness of formaldehyde. In his experiments, 10% concentration and 
exposure for 1 h was necessary to inhibit sporulation of 35 - 39 % of E. 
ne.ea;tlr...ix. and E.aee.Jl.VuUna oocysts. 

According to E n i g k (1979) oocysts of rabbit coccidia sporulated when 
kept in 5% water solution of formaldehyde at room temperature. 

The effect of peracetic acid (PERSTERIL) on non-sporulated oocysts was 
very w~ak, as only oocysts exposed to 10 - 20% concentration for 24 hours 
were affected. Therefore this disinfectant was excluded from the experiments 
with sporulated oocysts. For the same reason the experiments with glutaralde
hyde were discontinued. 

Ammonium hydroxide, which proved to be highly effective in our 
experiments, was recommended for use in 7% concentration by H 0 j 0 v e c 
and R 0 soc h a (1974). H i I b ric h (1975), who investigated the 
effect of ammonium hydroxide on non-sporulated and sporulated E.te.ne11.a 
oocysts under exact experimental conditions, reported that both forms were 
inactivated completely by 2 a 4% solution within 2 - 30 minutes. 

For the field use we recommend chloramine B combined with ammonium 
hydroxide as an activator. This combination is effective against non-sporogenous 
and sporogenous bacteria, mycobacteria and some viruses (P a v I a s 1967; 
H 0 j 0 v e c and R 0 soc h a 1974; P r i v 0 r a 1980) and the results 
of our experiments should be mixed 30 minutes before use and the solution 
should have a temperature of 15 - 20' C. 

For our experiments, we selected disinfectants used in veterinary medicine 
and especially in the poultry industry currently. Although only E. te.ne11.a 
oocysts were used, we believe that the results apply to the oocysts of the 
remaining poultry coccidia, too. 

We do not assume that disinfection against coccidia should be performed 
in all poultry flocks routinely. However, there are poultry farms. in which 
persistent coccidiosis has a considerable economic impact. Physical measures 
(heat or drying) being not practicable in large poultry units. chemical 
disinfection is the only way how to destroy the exogenous coccidia forms. 

We suggest that. in persistently infected flocks. this preventive measure 
is of the same importance, as feed medica,tion with anticoccidial drugs. 

Ocinnost desinfekcnich prostredku na oocysty Eimeria tenella 

V laboratornich a poloprovoznich podminkach byla overovana ucinnost 
vybranych desinfekcnich prostredkti na oocysty EuneJUa te.ne11.a. Ze zkouse
nych latek - hydroxid amonny, formaldehyd. kyselina peroctova. glutaralde
hyd, chloramin B aktivovany 1 resp. 2% hydroxidem amonnym - vykazal nej
vyssi ucinnost hydroxid amonny v 5% koncentraci a 3 resp. 5% chloramin B 
aktivovany 1 resp. 2% hydroxidem amonnYm. Formaldehyd zabraniI sice ve 2% 
koncentraci po 24 hodinove expozici zcela sporulaci oocyst. avsak na vysporu
lovane oocysty byl neucinny. 

B03~eRcTBHe ~e3HH~HQHPY~~HX cpe~cTB Ha OOQ~CT~ E~eJUa te.ne11.a 

B na6opaTopH~x H nony3aBo~cxHX ycnoBH~x npoBep~nH B03~eR
CTBHe ~e3HH~HQHPY~~HX cpe~cTB Ha OOQHCT~ E~eJUa te.n~a. H3 
Hcn~T~BaeM~X Be~eCTB - rH~pooxHCb aMMOHH~, ~opManb~erH~, ne
pyxcycHa~ XHcnOTa, rn~Tapanb~erH~, xnopaMHH B, aXTHBHpoBaHHHR 
1 HnH 2% rH~pooxHCH aMMOHH~ - caMoR 60nbmoR e~~eXTHBHOCTb~ OT
nHQanaCb rH~poO~HCb aMMOHH~ C XOHQeHTpaQHeR 5%, a Tax.e 3 HnH 
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5% xnopaMHHa B, aKTHBHpoBaHHoro 1 HnH 2% rH~pooKHUH aMMOHH~. 
~opManb~erH~ B KOHueHTpaUHH 2% XOT~ H B Te~eHH cycTo~Horo 
nonHOUTb~ npen~TcTBoBan cnopyn~UHH OOUHCTOB, O~HaKO OH He OTnH
~anc~ e~~eKTHBHOCTb~ no OTHomeHH~ K cymecTBy~mHM yme OOUHCTaM. 
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