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ABSTRACT. A total of 33 chickens was used; each chick was inoculated with
approximately 12,000 to 15,000 sporulated Eimeria tenella oocysts. Chickens were
used in nine groups, four treated with thiotepa. and four treated with 2.5
dichloro-2,4 dinitro-benzenesulfonanilide, while the remaining group served as a
control. Groups, two, four, six and eight were given doses of thiotepa at levels of
1.54 mg/bird, 3.08 mg/bird, 6.16 mg/bird and 9.24 while groups three, five, seven and
nine were given doses of 2,5 dichloro-2.4 dinitro-benzenesulfonanilide at levels of
1.54 mg/bird, 3.08 mg/bird, 6.16 mg/bird and 9.24 mg/bird. Both groups treated with
both drugs showed a significant decreases in oocyst production with increase of drug
concentration.

The most serious pathogenic species in poultry are E. meleagridis Tyzzer, 1927, in
Turkey and in chickens, E. tenella (Raillet et Lucet, 1891); E. maxima Tyzzer,
1929; E. brunetti Levine, 1942; and E. acervulina Tyzzer, 1929. E. tenella is one of
the most important among the nine species that parasitize chickens. Losses from
coccidiosis in chickens include death during severe infection, or morbidity in
sublethal infections. The pathological effects of E. tenella are produced by a sexual
stages located in the caecal epithelium. The severity of the infection is related to
the number of organisms initiating the infection. Clinical signs of caecal coccidiosis
are variable; the feces are blood-streaked, the birds become somnolent, hardly
move, and stand for a long time with eyes closed. Appetite falls off, but thirst
increases.

Since it has been shown that an organism may develop resistance to a
particular pesticide after a long exposure to it (LeBrecque and Smith 1968),
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industry is always searching for newer pesticides. Recently, a newer class of
insecticides (chemosterilants) has been used successfully as an alternative for
controlling insects and other invertebrates. The role of chemosterilants as control
agents, especially for protozoa, has been studied by many investigators. In addition
to their role in insect control, Lindquist (1961) suggested that they might also affect
the pathogen within the body of the carrier, thus a more effective control of the
disease could be accomplished. Dame et al. (1964) demonstrated that after the
injection of aqueous solutions of metepa and apholate into the pronotum of
Glossina morsitans males, they were still capable of transmitting Trypanosoma
congolense, the causative agent of the nagana in cattle. They found that when flies
were treated before exposure to the Trypanosoma congolense, 50% of the hosts
became infected; when flies were treated after being exposed, only 17% of the flies
became infected. The results of their work suggest that these two chemosterilants
may have an effect on protozoan parasites.

Several attempts have been made to determine whether the insect host or the
parasite would exhibit differential susceptibility to chemosterilants (Altman 1963,
Bertram 1964 and Bertram et al. 1964). Some reduction in transmission of
Plasmodium gallinaceum (a malaria parasite of birds) by tepa or thiotepa sterilized
mosquitoes was noted, but the insects were more easily sterilized than was the
parasite (Altman 1963).

Materials and Methods

Selection and Management

Chickens are the specific host for E. tenella. Coccidia-free chicks were
obtained by laboratory hatching. A total of 33 chicks were divided into nine
groups. Chicks ranged from 2 to 4 weeks in age and weighed 250-500 g and each
group was maintained in a separate cage - measuring 50 cm X 38 cm X 36 cm high.
Oily surface paper was place underneath for collecting feces. Chicks were kept at
about 22°C and supplied with corn mash and water twice a day.

Preparation of Inoculum

Oocyst inoculum was prepared from fecal material collected from infected
chickens. The fecal material was strained through two sieves. After straining the
suspension was allowed to undergo sedimentation, then siphoned off. The
sediment was washed and then suspended in 2.5% potassium dichromate solution
to inhibit bacterial growth, then stored in a refrigerator until used.

Treatment of Animals

Fresh preparation of thiotepa and 2,5 dichloro-2,4 dinitro-benzenesulfonani-
lide were prepared daily from refrigerated stock for each experiment, Amoudi
(1985).
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Fecal Sample

Five g fecal samples of each group were collected in small bottles every
morning, beginning 7-9 days after inoculation and continued until the end of the
experiment. The feces were then examined macroscopically for the presence of
blood, mucus and tissues. The concentration of oocysts in the fecal samples was
determined with the aid of a McMaster chamber. Five g of feces were mixed with
45 ml of water; 1 ml of this dilution was then mixed with 2 ml of Sheather’s solution
(Levine 1973). A drop of this mixture was then placed in the McMaster chamber
with a syringe, allowed to stand for approximately 15 min. then examined
microscopically with 10X objective and 10X ocular lenses. The number of oocysts
was counted with 1 cm? grid and this count was multiplied by 200 to give the total
number of oocysts present in 1 g of feces (number of oocysts within 1 cm? x 200).

Results

Experiment 1

The birds in this experiment were randomized into three groups, each having
five chickens of 30 days mean age (25-35) at the time of inoculation. Each of the
chicken was inoculated with approximately 15,000 sporulated oocysts of E. tenella.

The results are summarized in Table 1 and 2 and in Figs. 1 and 2 indicating that
the discharge of oocysts was much heavier in the control groups than in the groups
treated with low doses (1.54 mg/chick) of both drugs for 6 days, starting one day
before infection. The differences in oocysts production by both treated and
non-treated birds were judged by the number of oocysts discharged as shown in
Figs. 1 and 2.

Experiment 11

In this experiment, the birds were randomized into six groups, each containing
three chickens which with a mean age of 15 days (12-18) at the time of inoculation.
Each of the chickens in these groups was given approximately 12,000-15,000
sporulated oocysts of Eimeria tenella. The results of this experiment are likewise
summarized in Tables 1 and 2, and in Figs. 1 and 2.

The results indicated that groups treated with different levels of thiotepa,
particularly 6.16 mg/bird and 9.24 mg/bird, showed significant decreases in the
number of oocysts discharged (Table 1 and Fig. 1). Similar results were obtained in
groups treated with the levels of 2,5 dichloro-2,4-dinitrobenzenesulfoanilide (3.08
mg/bird, 6.16 mg/bird, 9.24 mg/bird). All 3 treatment groups showed a significant
decrease in the number of oocysts discharged compared to the control group, at all
time points (Table 2 and Fig. 2). Increasing the concentration of both drugs, good
protection against infection was provided.
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Fig. 1. Mean daily oocyst output of E. tenella per 1.0 g feces from chickens treated with thiotepa during
patent period starting 7 days after inoculation. Each point is the mean + SEM of six replicants.
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Fig. 2. Mean daily oocyst output of E. tenella per 1.0 g feces from chickens treated with 2,5 dichloro
2,4-dinitro benzenesulfonanilide during patent period starting 7 days after inoculation. Each
point is the mean = SEM of six replicants.
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Table 1. Duration and number of discharged oocysts from chickens inoculated with 15,000 sporulated
oocysts of E. tenella and treated with different levels of thiotepa

Oocyst Discharge
Groups treated Drug level Total number of
with thiotepa collected oocysts Duration
per 1.0 g feces (days)

Group 2 1.54 mg/bird 544,100 5
Group 4 3.08 mg/bird 397,300 4
Group 6 6.16 mg/bird 107,35 4
Group 8 9.24 mg/bird 74,25 4
Untreated control 679,300 5

Table 2. Duration and number of discharged oocysts from chickens inoculated with 15,000 sporulated
oocysts of E. tenella and treated with different levels of 2,5 dichloro-2,4 dinitro benzensulfo-

nanilide
Oocyst Discharge
Groups treated with Drug level Total number of
2,5 dichloro-2,4 dinitro collected oocysts Duration
per 1.0 g feces (days)

Group 3 1.54 mg/bird 549,000 5
Group S 3.08 mg/bird 374,300 4
Group 7 6.16 mg/bird 189,700 4
Group 9 9.24 mg/bird 65,650 4
Untreated control 679,300 5

Discussion

Much of the early work on coccidial infections in poultry was carried out with
Eimeria tenella (Railliet et Lucet). Not only is this species a major cause of loss but
it proved to be a convenient parasite for experimentation. For these reasons, most
of the fundamental principles of the chemotheraphy of coccidiosis have been
worked out with E. tenella (Dickinson and Schofield 1939, Goff and Upp 1940,
Horton-Smith and Boyland 1946, Waletzky and Hughes 1946, and Joyner and
Kendall 1956).
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From the present study, it is apparent that both thiotepa and 2,5 dichloro-2,4
dinitro benzenesulfonanilide reduced production of oocysts in chickens infected
with E. tenella. Peak numers of oocysts discharged were reduced, as was the
duration of patent period. There is a possibility that these drugs may act on both
the first and second-generation schizonts of this parasite. This view is supported by
the absence of hemorrhage on the fifth day after infection. This, in turn, may be
due to the action of the drug on the second-generation schizonts which normally
mature 4 to 5 days after inoculation with oocysts.

Kendall and McCullough (1952) found that high level doses of sulfamezathine
had an inhibitory effect on the first-generation schizonts of E. tenella in chickens.
As only high level doses of thiotepa and 2,5 dichlor-2,4 dinitro benzenesulfonani-
lide reduced oocyst production in the present study, it is possible that these
compounds also have some effect on the first-generation schizonts of this species.

In an early study, after a careful analysis of the effect of 1.0% sulfadimidine on
E. tenella, Farr and Wehr (1947) concluded that there was some effect on early
first-generation schizonts, no effect on the first generation merozoites, and
destruction of second-generation schizonts. These authors also noted that when a
high dose of drug was given during the early part of the development cycle,
hemorrhage occurred after the medicated mash had been removed. This was
several days after it normally would be expected to occur. These observations were
confirmed and extended by Kendall and McCullough (1952), who concluded that
at ordinary therapeutic levels, sulfadimidine affects the second-generation schi-
zonts, while at higher levels, first-generation schizonts were affected. Mature
second-generation schizonts of E. tenella are found 96 hr after inoculation.

In practice using therapeutic doses of sulfamezathine, there is a wide margin
(e.g., four to six-fold increase) between the dose required to inhibit the
second-generation schizonts and that which will affect the first-generation schizonts
Kendall and McCullough (1952).

Conclusion

Eimeria tenella (Railliet et Lucet, 1891) was used to determine the
effectiveness of thiotepa and 2,5 dichloro-2,4-dinitro-benzenesulfonanilide (insect
chemosterilants) in controlling coccidiosis in chickens. A total of 33 chickens were
used in nine groups, each chicken was inoculated with approximately 12,000 to
15,000 sporulated oocysts. Four groups were treated with thiotepa and four groups
were treated with 2,5 dichloro-2,4-dinitro-benzenesulfonanilide while the remain-
ing group served as a control. The results showed that administration of either
thiotepa or 2,5 dichloro-2,4 dinitro benezenesulfonanilide (6 consecutive days at
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1.54 mg/bird) reduced oocyst production in the treated groups as compared with
controls. However, the treated groups as well as the controls exhibited clinical
signs of coccidiosis (diarrhea and bloody feces). By increasing the dose two-fold
(1.e. 3.08 mg/bird) oocyst production was further decreased, but chickens in these
groups showed no clinical symptoms. A further increase of the dose-level (i.e. 6.16
mg/bird) resulted in greater reduction in oocyst production. None of the birds
showed symptoms of the disease. In birds which received a sixfold dose (i.e. 9.24
mg/bird) oocyst production was lowest. These results indicated that both thiotepa
and 2,5 dichloro-2,4-dinitro-benzenesulfonanilide reduce oocyst production prop-
ortional to dose concentration in chickens under these test conditions.
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