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Immunosuppressive effect of Cryptosporidium baileyi

infection on vaccination against Newcastle disease in chicks

Jae Ku RHEE*, Hyeon Cheol KIM, Sang Bork LEE and Sim Yong YOOK

Bio-Sajety Research Institute, Chonbuk National University, Chonju 561-756, Korea

Abstract: Hemagglutination-inhibition titers (logy) to Newcastle disease (ND) virus were
chronologically observed in chicks, which were orally inoculated with 5 x 105 oocysts of
Cryptosporidium baileyi at 2 days of age and subsequently vaccinated with inactivated ND
virus at 4 and 21 days postinoculation. In general, the titers were considerably lower in
the infected chicks than those in the uninfected control throughout the experimental
period (p < 0.01), and rapid negative seroconversions were observed in the infected chicks.
The titers reached a peak on weeks 2 and 4 post-booster-vaccination in the control and
infected chicks, respectively. Thus, C. baileyi infection was shown to have an
immunosuppressive effect on ND vaccination when the agent was given to 2-day-old
chicks. It is suggested that C. baileyi infection in chicks may increase the host

susceptibility to ND virus. -
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INTRODUCTION-

It has been shown that a considerable
number of microorganisms provoke an
immunosuppressive effect in humans as well
as anirnals. Regardless of well-known human
immunodeficiency virus in humans, under
circumstances not completely understood,
infection with Marek’'s disease virus may
increase the susceptibility of chicks to
coccidial infection (Biggs et al., 1968). Early
exposure to infectious bursal disease virus
(IBDV) in chicks has resulted in an increased
susceptibility to Newcastle disease (ND)
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(Faragher et al,, 1974), Marek's disease {Cho,
1970), and several bacterial infections with
Escherichia coli and Salmonella typhimurium
(Wyeth, 1975). In addition, Anderson et al.
(1977) demonstrated that Eimeria tenella
infection is more severe when chickens are
infected with IBDV at one-day-old.

Guy et al. (1988) and Snyder and Current
(1987) intimated that Cryptosporidium baileyi
infection appeared to enhance reovirus
replication in dually infected chickens. They
suggested that cryptosporidiosis may
potentiate the pathogenicity of reovirus
infection and the possibility of immunologic
modification in chickens. Therefore, it is
supposed that impairment of the bursa of
Fabricius (BF) by C. baileyi will result in
defects on the ontogeny of humoral immune
response and will render chicks vulnerable to
other infections.

As a series of studies to elucidate the
immunosuppressive effect of C. baileyi
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infection on humoral immunity to other
infections in two-day-old chicks, we have
shown previously that C. baileyi infection had
an impact on the histopathologic findings in
BF and that antibody response to sRBC in
chicks was depressed by C. baileyi infection
(Rhee et al.,, 1997 & 1998). The objective of
this study was to determine whether the
immunosuppressive effect of C. baileyi in-
fection directed against ND vaccination in
chicks.

MATERIALS AND METHODS

Cryptosporidium baileyi oocysts used in the
present study were previously described (Rhee
et al.,, 1997). Two-day-old SPF chicks (Dekalb-
Warren, Sex-Sal-Link, male) were each orally
inoculated with 5 x 105 oocysts of C. baileyi
(experimental group). Meanwhile, age-matched
chicks served as the uninoculated control
group. Each bird in both groups was given an
intramuscular injection of the field dose of a
commercial inactivated ND vaccine (gel
adsorbed) at 4 and 21 days of postinoculation
(PI}. Following inoculation, the feeding of
chicks and the examination of fecal samples
were subjected to the methods previously
described by Rhee et al. (1995 & 1996). And,
each of ten additional one-day-old SPF chicks
free of maternal antibody to ND virus served
as an intrinsic control (uninfected and
unvaccinated).

The serum samples were collected at a week
intervals from ten chicks per stage in both
groups throughout the experimental period,
and the antibody response to ND vaccination
was estimated by hemagglutination-inhibition
(HI) levels. The HI titer was determined by the
method of Beard et al. (1975). In brief, 25 ul of
phosphate buffered saline was added into a U-
bottom 96 well microtiter plate. Twenty-five ul
of inactivated test serum was added to each
well in Al to G1 lines and the same volume of
positive serum to each well in H1 line, then
the volumes transferred were diluted in wells
of the plate in two-fold steps from 1:2 to
1:1,024. Twenty-five ul of anfigen. inactivated
ND virus (LaSota strain) prepared by 4
hemagglutinating units, was added into each
well, and then the plate was agitated by a

micromixer. Following sensitization for 20 min
at room temperature, 25 pul of 1% chick RBC
suspension was added to each well. The plate
was covered by a tray and left at room
temperature for 40 min. HI titers were defined
as follows giving a visible agglutination-
inhibition: agglutination-inhibition refers to
falling of chick RBC as a tight button to the
bottom and agglutination occurs as a spread
of aggregates around the bottom of the well.

In the present study, each trial was repeated
at least three times with similar results. HI
titers to ND virus between the infected and the
control group were analyzed by Student's t-
test.

RESULTS

In general, the HI levels in Table 1 show a
significantly higher response in the control
chicks. In the experimental chicks infected
with C. baileyi, the HI response is lower than
that of the control (p < 0.01), which indicates a
greater degree of immunological impairment in
the infected chicks.

The HI levels gradually increased with days
after booster-vaccination, peaked at 2- and 4-
week post-booster-vaccination in the control
and the experimental group, respectively, and
decreased thereafter. The period for negative
seroconversion in the experimental chicks was
slightly shorter than in the control. The sera of
intrinsic control chicks obtained at one day of
age had no antibodies to ND virus (Table 1).

In this case, oocyst shedding in droppings
was likely to exhibit profiles similar to those of
previous study in chicks, as previously
described and figured by Rhee et al. (1998).
The oocysts did not show up in fecal samples
of the control chicks during this period.

DISCUSSION

Newcastle disease, an acute, highly
contagious viral disease of chicks and other
birds, is characterized by respiratory, nervous
and digestive disorders and often shows high
mortality. The disease has been considered to
cause worldwide economic losses in the
poultry industry, and has been prevailing in
Korea since 1929. The virus sometimes causes
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Table 1. Fluctuations of hemagglutination-inhibition titers (log,) after vaccination against Newcastle

disease in Cryptosporidium baileyt infected chicks®

Weeks . Uninfected Infected Slgnlflcance of
postinoculation difference (p)

0 0 0

2 1.90 + 0.3162 1.40 £ 0.5026 0.0078
3b) 2.40 + 0.5163 1.90 £ 0.3077 0.0024
4 3.00 * 0.0000 2.40 £ 0.5026 0.0008
5 5.00 = 0.0000 3.66 + 0.4923 0.0001
6 4.47 £ 0.5163 3.65 = 0.4925 0.0001
7 4.60 = 0.5070 3.88 + 0.6658 0.0009
8 4.40 = 0.5163 3.30 £ 0.4701 0.0001
9 4.20 £ 0.6761 3.36 = 0.4898 0.0001
10 3.40 £0.5163 2.75 + 0.4442 0.0012
11 2.90x0.3162 2.72 + 0.4608 0.2891
12 1.80 £ 0.4216 1.82 +0.3929 0.8848
13 0.30 = 0.4830 0 0.0155

aChicks were inoculated with C. baileyt cocysts at two days of age and vaccinated primarily with ND
vaccine four days following inoculation. PEach bird was given a booster injection of ND vaccine. Each
value represents the mean of triple repetition of ten determinations with the standard deviations.

conjunctivitis in humans (Timoney et al.,
1992). While IBDV infection exerts an
immunosuppressive effect in young chicks on
vaccination against ND virus infection
(Faragher et al., 1974), the effect of crypto-
sporidiosis on vaccination of chicks against
ND virus infection has not been investigated.
Meanwhile, Rhee et al. (1991) reported that C.
baileyi oocysts were detected in 2-54% (15%
on the average), depending on chickyards, of
four-weck-old chicks in Korea.

In the present study, C. baileyi infected
chicks had a significantly (p<0.01) lower
antibody response to vaccination against ND
virus throughout the experimental period. This
may be due to functional defects of BF, which
might result from C. baileyi infection. In a
previous study, we reported that C. baileyi
infection caused a disturbance of the ontogeny
of B cells by hyperplasia and thickening of
bursal epithelium and a mild to moderate
depletion of lymphocytes in bursal follicles
(Rhee et al., 1997). IBDV causes severe
immunosuppression in young chicks by des-
troying immature B lymphocytes within the BF
(Kibenge et al., 1988). We have also
demonstrated that C. baileyi infected chicks
exhibited low hemagglutinin titers to sRBC
(Rhee et al., 1998). Taken together, C. baileyi

has an immunosuppressive effect and thus
renders the host vulnerable to vaccine agents
by mediating low antibody response.

It is possible that an increased incidence of
ND among chicks in Korea is due to crypto-
sporidiosis, despite a routine vaccination
program both at field and farm levels against
ND (Seong et al., 1993). On a block basis, the
effect, for example, may be of significance in
maintaining foci of infection with ND virus.

5ince inapparent cryptosporidiosis is
widespread among domestic poultry in Korea
(Rhee et al.,, 1991) and the impairment of BF
in chicks by C. baileyi with concomitant
decrease in humoral immunity may correlate
with the increase of susceptibility to other
pathogens, their effect on the incidence and
severity of other important poultry diseases
should be further examined.

With the widespread incidence of inapparent
cryptosporidiosis and ND in chick flocks, this
results suggest that potential field problems
can only be counteracted by good management
and disease prevention practices.
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