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'thy mode of Uction of the anticoccidials based on histopathologica( 
study and the related immunity are not well studied. The aim of tl~e 
present study was to fiind out the time or' peak activity of the drugs 
lasalocid and amproliur,~ on the life cycle of Eimeria tenet/a by studying 
the actual stages of the par~aite affected by the drug which would help 
to judge the day of commencement of treatment without interfering the 
development of acquired immunity. Experiments were designed into two 
phases (1) during immunising infection and (2) after a higher challenge 
inoculation. 

Ma~:eriais and Itlie~hods 

Four week-old coci<erels were assigned to 8 experimental groups, 
each of 10 chicks, chosen by a restricted randomisation procedure which 
equalised initial weights for each group. Except for the uninfected 
unmedicated controls (UUCt group 8) all the chicks were infected with 
5x10 sporulated oocysts of E. terse//a on the 28th day of age, while the 
chicks of group 7 served as infected unmedicated control (IUC). The 
same number of chicks under similar experimental protocol were assigned 
to experiment with lasalocid (100 ppm)'` and amprolium (125 pprn} 
medication. Tho medication schedule far both the drugs began 1 day 
prior to inoculation or 0, 1, 2, 3 or 4 days post-inoculation (DPI) and vas 
discontinued from all the groups on 7 DPI. Lesions in tf~e infected caeca 
were evaluated at necropsy of five birds in each group en 8 DPI (Johnson 
and Reid, 1970). The caeca of each group were processed for histo-
pathological study (Culling, 1970. Duplicate sections were also stained 
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by Van GiQson's picrofuchsin for reticul~ir ;,efts and M:3s~on's trichrome 
for' connective tissue (Gridley, 1 60}. On 14 DPI ~3l I th© chicks in 
each group of both the medications were challenged with 5x10' oocysts 
of the same strain. On 8th day post -challenge (UPC), all the birds in 
each group w~ro killed, lesions scored and the caeca were processed for 
histopathological examination. 

PesUl i5 

Post-immunisation: In the early treatment groups 1 and 2 of lasolocici 
medication, there was blunting anal shortening of mucosal layer of 
the vilii due to massive invasion of sporozoites. The developmental 
cycle of the parasite was arrested a:t the trophozoitc~ stage ~n~hich wras 
degenerated and vacuolated showing the characteristics of hydropic/ 
vUcuolar degeneration (Fig. 1). In group 3, ilia invasion of parasite was 
upto first generation scl~izont stag©, whicf~ was than arrostQd, atrophieu, 
degenerated and vacuolated. fn group 4 (created 2 DPI) th9 changes 
comprised of disruption of secretory gland arch~tecturo and development 
of intact first generation schizonts, some of thosf3 were degen©rated and 
atrophied (Fig. 2) . In the more delayed treatment groups 5 and 6, 
degenerative changes were further aggravated leading to coagulative 
necrosis and denudation of tl~e epithel ium by the well developed colonies 
of first and second generation schizonts as wail as gametocytes. The 
cellular infiltration of eosinophils, mononuclear cells and development 
of lymphoid follicles were also evident in the lamina propria and 
muscularis mucosa. In group 7 (IUC} the changes were more extensive 
with profuse bleeding and in group 8 (UUC) no pathological change was 
noticed. 

In the early treatment groups 1 and 2 of Gmpro(ium medication, tf~e 
histopathoiogical changes were identical to lasalocid treated groups but 
the parasites developed upto first generation schizont stage, those war© 
arrested, degenerated and vacuolated (Fig. 3). In groups 3 and 4 th3 
degree of histopathology increased upto the extent of haemorrhage and 
oedemU in the mucosa and submucosa, mild sloughing with baiooning 
degeneration of the lining epithelium. There was vacuolation and degene-
ration of arrested second generation of schizonts in the mucosal layer 
(Fig. 4). In more delayed treatment groups 5 and 6 there was evidence of 
massive necrotic typhlitis with infiltration of eosinoshils and mononuclear 
cells. Muscularis mucosa revealed zenkers' degeneration. Numerous 
colonies of second generation schizonts (Fig.S) with well developed 
gametocytes in the mucosal Payers were present unaffected. Groups 7 
and 8 were identical to lasalocid medication. 
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Fig. 1. Showing arresting of the development of trophozoites, 
degeneration and vacuolation after treatment with lasalocid - x 450 

Fig. 2. Showing arresting and partial degeneration of first generation 
schizonts after treatment with lasalocid x 480 



Fig. 3. Showing arresting, degeneration and vacuolation of first 
generation schizonts after treatment with amprolium x ~~80 

Fig. 4. Showing arresting, degeneration and vacuolation of second 
generation schizonts after treatment with amprolium x 680 



Fig. 5 

Showing welt developed colonies of second generation schizonts x 680 

Fic, 6. Showing well developed lymphoid follicles at the base of 

mucosal projections x 80 
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Post-chal/enge: 

In the lasalocid medicated groups 1 and 2 there was moderate 
tissue damage with the development of first and second generation schi-
zonts. Their development was further arrested in the atrophied villi with-
out the formation of any colony. In group 3, the only arrested sporozoites 
were noticed and these birds suffered less from challenge infection and 
showed lesser tissue damage than groups 1 and 2. In more delayed 
groups, there was prominent repairative changes of damaged epithelium 
proliferation of connective tissue, mucosal projections and , increased~~~ 
cellular infiltration but :no development of the parasitic endogenous 
stages. 

In the groups 1 and 2 of amprolium medication the histopatholo-
gical changes comprised of arresting of developing trophozoites in the 
epithelium but no schizonts, proliferation of connective tissue and infilt-
ration of cells of lymyhocytic series. In groups 3 and 4 in addition to 
connective tissue proliferation there was increased rate of epithelial cell 
turn over. Well developed Lymphoid follicles comprising of lymphocytes, 
reticular cells and plasma cells were observed at the base of mucosal 
projections (Fig. 6). In other delayed treatment groups the changes 
were almost identical to lasalocid medicated groups and there was no 
development of parasitic endogenous stages. 

Discussion 

The results suggest that both the anticoccidials arrest the develop-
ment of asexual and sexual stages and their maturation is directly related 
with the day of initiation of medication as they are known to block certain 
metabolic events important to more than one part of the coccidian cell 
cycle. In the post-immunisation period lasalocid groups 1 and 2 revealed 
mild pathological changes with blunting and shortening of villi- (Fernando 
and Mcgraw,1973; Pout, 1967) and the vacuolation or vesicle formation 
which had the appearance of lipid accumulation (Humphrey and Turk, 
1974; Sharma and Fernando, 1975) . The parasites were kilted at the 
stage of trophozoites when administered either early or simultaneous to 
the infection. In groups 3 and 4 the parasitic development upto first 
generation schizonts took place before the drug acted upon them. This is 
in agreement with Ryley and Wilson (1975), Chappe( (1979) where they 
found the destruction of sporozoites soon after they invaded the epithelial 
cells and the schizonts during initial nuclear replication. In other delayed 
groups quite extensive tissue damage with well developed colonies of 
first and second generation schizonts took place. Lasalocid is early acting, 
therefore, the late stages of the parasitic development escaped from the 
action of the drug. 
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In the post-challenge period the lasalocid fed groups 1 and 2, 
showed development of both first and second generation schizonts, which 
indicates the development of minimum immunity in these groups' of birds. 
In group 3, the sporozoites veer© arrested and infiltration of eosinophils 
and lymphocytes were indicative of comparatively better protective immu-
nity in these groups of birds. The birds of other delayed treatment 
groups had no parasitic developmental stages b©cause of development 
of stronger immunity. But these birds suffered severely from the immu-
nising infection than the early treatment groups. 

The amprolium medicated group 1 end 2 revealed comparatively 
more pathological changes than the respective groups of lasalocid 
medication. The first generation schizonts developed before the drug 
acted upon tham though their further development titi~as arrested. This 
was due to coccidiostaiic efficacy of the drug which allowed the parasite 
to develop up to schizont stage. In group 3 the pathological changes 
were more extensive than the former groups as well as lasalocid group 3. 
In group 4, the well developed colonies of first and second generation 
schizonts were indicative of no efficacy on the parasite at this stage of 
treatment. In other groups, the tissue damage was quite extensive with 
developed colonies of first and second generation schizonts and game-
togonous stages. From the present observation it is clear that the drug 
does not have much effect prior to schizont stage of development. This 
finding of coccidiostatic activity of amprolium is in agreement with Ryley 
and Wilson (i 976),. Reid (1975), Braunius (1982) and Singh and Gill 
(1988). In the post-challenge period, there was repairative changes 
including cellular infiltration in groups 1, 2 and 3. Arrested irophozoites 
in the epithelium was observed without any further davelopment in any 
portion of caeca) tissue. In the delayed treatment groups the repairative 
and cellular immune response were more prominent. This higher activity 
of immune response of amprolium medicated groups was due to cocci-
diostatic activity of the drug, which allowed the parasite to develop up 
to schizont stage in the primary infection resulting higher immunogenic 
stimulation in these groups of birds, as the schizonts are s::pposed to be 
the most immunogenic (Reid, 1975). The present observation corrobora-
ted with Davis et a/. (1978) where they suggested that the host 
developed such a degree of resistance against the challenge infection that 
the parasite was unable to complete its endogenous development. 

The development of the schizonts inside the tissue is responsible 
~, for the pathological damage as well as the development of immunity. 

The aim is the optimum immunity with minimum damag© by immunisa-
tion, which was clearly reflected in the birds of group 3 of lasalocid 
medication where the treatment was started 4 DP! and groups 1 and 
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2 of amprolium medication ~.r~here the tr©atment was started 1 clay 
- prior and simultaneous to the infection. The amprolium medicated 
birds of group 3 showed better immunity but higher lesions due to 
immunogenic inoculation than the lasalocid medicated birds , . 

Summary 

In an experiment the effect of different days of medication with 
lasalocid and amprolium w~:s evaluated histopathelogically against 
Eirr~eria tene/ia infection ire 4 week old chicks. The aim was td find 
out the actual endogenous stages of the parasite affected by the drug ~. . 
and theft effect on the developrrrent of immunity. The birds treated 
upto 1 day post-infection (DPI) with I~salocid showed I~ydropic/vacuo-. 
far degeneration and arrested development of sporozoites, whereas th©~ 
simil.rr groups of ar~rprolium medication showed the c'evelopment ~ of 
first generation schizonts. The birds treated on 2 DPI with lasalocid 
showed degeneration of first generation of schizonts and in subsequ-
ently treated birds no action of tl~o drug was noticed. Tho similar . 
groups of amprolium medication showed well developed colonies vf, 
second generation schizonts with well developed gametocytes. • 

On 14 DPI afiter challenge with 5 x 10~ oocysts the birds of 
©arty treatment groups of lasalocid showed the development of first 
and second generation of schizonts without colonization while the 
amproli~rm medicated groups had only arrested development of sporo-
zoit©s. In the delayed treatment groups of both medication there were 
no development of endogenous stages. 

It was concluded that the development of immunity was partially 
interfered in the early tr©atment groups of both the drugs which was 
greater in lasalocid than amprolium medication. The delayed treatment 
groups showed histologically no difference in development of immunity. 
When the treatment was initiated simultaneously or 1 DPI. The immunity 
was found to be quite protective for both the drugs and in this respect 
lasalocid was suggested to be better. 
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