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EFFRL-T OF LOW-LEVEL INFECTION OF EIMERIA TENELLA FOR
‘A SHORT DURATION ON DEVELOPMENT OF SPECIFIC IMMUNITY

N CHICKEN
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" Two experiments were  conducted to determine
e oftect of inoculation of low levels of Eimeria
[ wila zwumed oocysts for the first one or two
life (trickle infection melhod) on the
f&vd\w«t of specific immunity in chickens.
Cheten indculated daily at 1 to 14 days of age
m& 20 sparulated oocysts of Eimeria tenella
i pm’*uhd detter immunity than in the case of
mm infected at 1 to 7 days only. This
'westmeat was also preferable than those
‘mw with 280 sporulated oocysts once at
gh,'t 1 or day 7 or twice at days 1 and 7 of age.

m immanity was provided when chicken were
;M starting at the age of 1 to 7 days than that
at later age 7 to 13 days.

hTRODUCT‘lON

\The dovelopment of patural acquired immunity in
Shichens to Eimeria infections have been

gad by several investigators (Rose, 1976 and
1987).

.bnu and Norton (1973 and 1976) demonstrated

Iﬁt seqeential exposure of the chickens to Eimeria
- which stimulates a response that was

mpnbuc of protecting chickens from a challenge
mhnol. Although 1his response was usually

M’d by comparison of weight gain, feed
and reduction in lesion scores after
;d.t!..uy:, measured responsers usually
‘emceantated partial protection against challenge
ERose, 1978).
?mh- and Burmns (1968) were unable to
Peduoe compiete imunity 1o Eimeria tenella and
:m hackens immuaized and challenge continue
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pathological signs.

Bhanushall and Long (1986) investigated that
prolonged exposure of chickens to Eimeria tenella
sporozoites had been shown to induce protective
immunity against homologous challenge.

Norton and Joyner (1986) reported that the
administration schedule was important for the
development of effective immunity. Continuous
low-level infection with Eimeria tenella oocysts
or "trickle infection” had been shown to be safe,
cffective, practical and provided immunity against
Eimeria tenella in chicken.

Augustine and Danforth (1990) found that four
species of avian Eimeria invaded of foreign host
birds in the same areas in which they inveaded
with the natural host. Repcated inoculation
(immunization of chicken with the turkey
coccidia. Eimeria adenoeides), partially protected
the chicken against a subsequent challenge with
5.8x10% Eimeria tenella oocyst. At 6 days post
challenge, the weight gain and feed conversion
efficiency of the immunized chicken was
significantly better than those of the chicken that
were not immunized with Eimeria adenoeides.
Lgsion scores and cellular invasion by the
sporozoites \were significantly lower in
immunized birds than in unimmunized group.

Augustine et al,, (1991) observed that repeated
inoculation of chicken with 10%oocysts of turkey
coccidia, Eimeria adenocides or Eimeria
meleagrimitis partially protected chicken against
challenge with Eimeria tenella or Eimeria
acervulina oocysts,

Stff and Bafundo (1993) found that the time
required 0 induce absolute immunity to three
species of Eimeria in young broiler continuously
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exposed to parasite, Acquirltion of immunity was
measuted by cessation of oocyst production in
each bird. They demonstrated that regardless of
the age of broiler, all were capable of establishing
complete protective immunity to Eimeria tenella,
Eimeria maxima and Eimerta acervuline under
continuous exposure within 25, 24 and 16 days,
respectively.

The purpose of the present study was (o
investigate the effect of low-level infection of
Limeria tenella for a short-duration on
development of specific immunity in chicken,

MATERIAL AND METHODS

Eighty one-day-old coceidia-free  Hubbard
chicken were used for this wrk. The birds were
raised in wire-floored cages and kept under
hygienic condition, They were divided into 8
equal groups. There were two experimental
designs had been conducted. Experiment |
included five groups (1, 2, 3, 4 and 5) , while
experiment I contained three groups (6.7 and 8).
Group 1 included chicken which were inoculated
otally via stomach tube with 40 sporulated
oocysts. Eimeria tenella (D Amal 11T, AW EI-Nassar
Dept of Pouliry Discases |, Fac Vet Med Zagazig Univ. Benha
beanch) per chick daily from 1 up to 14 days ol age
(proup of trickle infection). Group 2 was orally
infected with 280 sporulated oocysts per chick of
Limeria tenella at both 1 and 7 days of age
(double dose group) as the equivalent to the total
dose of group one. The 3gd group of chicken
received 40 oocysts of Eimeria tenella per chick
daily at 7 10 13 days of age. The 4th group was
inoculated with 280 oocysts of Eimeria tenella at
day 7 of age (single dose group). The 5(l) group of
chicken was kept as unimmunized control for
chicken of experiment 1. The chicken of all five
groups of experiment | were challenged with 1000
sporulated oocysts of Eimeria tenella per chicken
at 18 days of age. The 61l group was infected with
40 sporulated oocysts daily from 1 to 7 days of
age. The chicken of the 71l group were inoculated
orally with 280 sporulated oocysts once at day
one of age. Group 8 was kept as unimmunized
control chicken for experiment 11 The chicken ol
experiment I1 (Groups 6.7 and 8) were challenged
with a uniform challenge dose of 1000 sporulated

oocysts of Eimeria tenella per chicken at 11 day,
of nge.

All chickens were left under observation and the; '
killed at 10 days post-challenged. Cecal lengthy
were measured and cecal lesion scores were rated
on a scale of 1-4, with 4 being the most sever
according to Johnson and Reid (1970).

Each cecum with its contents from each chick wa '
homogenized and the number of oocysts pe !
cecum was counted and registered.

RESULTS

Table (1) showed that cecal lengths of infected
chicken with low-level (trickle) of sporulated
oocysts of Eimeria tenclla at 1 to 14 days of ag
and those infected with double-dosed chicken it
experiment No. 1 significantly increase than thy
of non immunized challenged control.

No cecal lesion scores were observed
macroscopically in either trickle-infected o
double-dosed chicken, while the number of
oocysts per cecum was significantly lower.

Cecal lengths of trickled-infected chicken at 7w
13 days of age were significantly increased tha
those infected with single-dosed and control

chickens.

The cecal lesion scores of trickle-infected and
single-dosed chicken were significantly lower i
comparison with that of respective control
morcover, the oocyst output was significantl)
fewer in trickle-infected chicken than i
single-dosed or control ones.

In experiment No. 11, cecal lengths of
trickle-infected chicken at 1 to 7 days of ag
sipgnificantly increase in comparison with
respective control (Table 1). The trickle infected
chicken group have significant lower cecal lesio?
scores and oocysts count in comparison with thell
espective control.
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Table (1): Cecal length, cecal lesion score and total oocyst out put from
chicken after challenge wilh Eimeria tenella

No.of  Doscof  Ageol  cpypenge  Cecal Cecel Oocyst
Experiment| group sporulated  chicken (days) length leslon per
oocysts (days) (em) score cecuin
I l SO L 139 5107061 0002000 3.70%20.01
2 280x2  1&7 18 79292001 00072000 4.01"20.03
3 7 7.3 18 690°20.11 2302012 5.90%:0.06
4 280x1 7 18 56292016 3.01°2013  7.80°20.09
Control 0 14 42262030  4.00°20.06 8.00°20.01
)
I 6 40x7 1 1 7.50%:0.02  2.10%20.02 5.70%%0.08
7 280x1 : 11 600P:001 2.60°:0.02 5.89%:0.04
faatial 0 = 1 130°2040  4,10°20.05  7.220.02
(8

= Slandard error

Dilferent letters of means in the same column show significant

differences at P<0.01.

 DISCUSSION

* Numerous reports about the immunizing capacily
- of Eimeria parasites in the chicken have been
. presented by Rose (1976), Long (1987) and rose
et al,, (1989). Strong immunity against Eimeria
" ftenella was shown when chicken were infected
- with mixed cultures of Eimeria tenella and other
_ coccidial species (Johnson et al., 1986).

' The present work indicates that trickle infection

~ with 40 sporulated oocysts of Limeria tenellu
- daily for 2 weeks at 1 to 14 days of age, provided
. better immunity than that of daily trickle infection

for one week at 1 to 7 days or at 7 to 13 days of

~age, double-dosed and single-dosed chicken.
- Continuous immunological stimulation by trickle

. infection mehtod for short duration contributed to

the development of immunity. These results arc in
agreement with those obtained by Norton and
Joyner (1986) and Stiff and Bafundo (1993).

The immunity provided by trickle infection of

- VetMed.J, Gtza.Vol.41,No.3(1993)

chicken for onc week was weaker than immunity
induced by trickle infection for 2 wecks, This
could be attributed to the fact that daily dose of 40
sporulated oocysts of Eimeria tenella for one
week may be not sufficient for immunological
response in chicken.

Partial immunity in chicken was most rapid
developed by trickle infection for one week at 1 to
7 or 7 to 13 days of age.

Tricle infection of chicken at 1 to 7 days of age
provided better immunity against challenge with
1000 sporulated oocysts of Eimeria tenella than
that of trickle infection at 7 to 13 days. These
results might be attributed to different maturation
levels of the immune system, differences in age
related abillity of chicken to excyst sporozoites
and different levels of maternal antibody in
chicken. These results are in agreement with those
quoted by Rose (1967).
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