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SUMMARY

A study was undertaken to find out the age at
which calves borne to repeatedly vaccinated dame
could be vaccinated against rinderpest (RP). Eight
vaccination regimes on eight groups of colostrum-
fed calves were implemented using a local live at-
tenuated cell culture RP vaccine. The animals of
regimes 1,2,3,4,5,6,7 and 8 were primary vacci-
nated at the age of 1,2,3,4,5,6,7 and 8 month re-
spectively and boosted at the age of 6,7and 9
month in regimes 1 to 5 and at 9 months in re-
gimes 6,7 and 8. Maternally derived antibody
(MDA) and vaccine-induced antibody against rin-
derpest antigen were assessed using competitive
ELISA and the detected antibodies are expressed
as percent inhibition (PI) values. The sera that had
PI below 42 tested negative. Two days following
feeding colostrum calves revealed highest PI
(94.5-92.2). MDA gradually declined to undetect-
able levels by the age of 4 to 6 months. Early vac-
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cination regimes before the age of 6 months were
ineffective. Higher antibody levels were detected
at the age of 7 months in the animals of regimes
1,2;3,4,5 and one month after primary vaccination
in regimes 6,7 and 8. Based on the above finding,
it is recommended that the colostrum fed calves

could be vaccinated against Rinderpest when they

are at 6 to 7 months of age.

Keywords: Rinderpest, Competitive ELISA,

Vaccination, Calves, and MDA, Saudi Arabia.

INTRODUCTION

The programs of immunization of calves born to
repeatedly vaccinated dams are considered a com-
plex problem in which control of rinderpest (RP)
relies predominantly on vaccination. In Saudi
Arabia heifer calves are vaccinated at 6 months of
age and revaccinate annually together with the

whole herd (Hafez et al., 1985). Bull calves are
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MA'I’ER[ALS & METHODS

Animals:

A total of 72 zero day old Fricsian-nol“mn fe
male calves were fixed in a large dajry farm, 'n;
Al-Kharj area, in the Central Region of S
Arabia. The calves were born to cows WCViOUsly
vaccinated against RP,3, months before Calviny
Eight groups of calves 9 animals in each we -
plemented. All calves were fed colostrum g ]

source of MDA, at least for 2 days after birth,

Calves vaccination:

Calves vaccinated against RP using a local pro-
duced live cell culture RP vaccine (Kabete 0
strain of attenuated RP virus) with a dose of 1-ml
administrated subcutaneously according to the
following schedule:

Calves in regimens 1,2, 3, 4, 5, 6, 7 and 8 were
vaccinated at the age of 1, 2, 3,4,5,6,7 and 8
month respectively, and boosted at the age of 67
and 9 month in regimens 1 to 5. Whereas, calVe

in regimens 6,7 and 8 boosted at 9 month of 2¢°

Serum samples:

Serum samples from each calf tested Were collect
ed on day zero and two days after birth, then eve”
Y month for g period of 10 months. Serum saflv
Ples were also stored at - 20°C until theY were

analyzed,
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Competitive Enzyme Linked Immunosorbent
Assay (ELISA);

Antibodies against rinderpest antigens were de-
tected in serum samples using competitive ELISA
(Anderson et al.,, 1991 & Joint FAO/IAEA Pro-
gram 1993). The levels of antibody are expressed
as percent inhibition (PI) values, ELISA kit and
the relevant software were obtained through the
Program of the Animal Production and Health
Section of the Joint FAQ/ International Atomic
Energy Agency (IAEA) Division of Nuclear
Techniques in Food and Agriculture (M. H. Jeggo

and J. Anderson, Personal communication).

Assay Procedure:

The assay was performed according to the direc-
tion indicated in the bench protocol supplied with
the RP competitive ELISA kit (Bench Protocol,
Version - RPV 1.3, Joint FAO/ IAEA Program,
Animal Production and Health, July, 1993), and
in accordance with the methods reported by
Crowther & Smith (1987) and Crowther (1995).

RESULTS

Results of sera collected from zero day old calves
tested by competitive ELISA and represented by

Percentage inhibition (PI) were considered the

Vet.Med.J.,Giza.Vol.53,N0.4(2005)

negative population. The mean PI value of the
negative population was 23 Table 1. The mean PI
of the negative population plus 2X stander devia-
tion (23+2X9.6=42) is consider the positive cut-
off point (Crowther, 1997, personal communica-
tion) Tablel. PI of MDA detected in sera collect-
ed from all calves two days after feeding colos-
trum were 94.5 to 92.2 respectively (Table 1).
The results of mean PI obtained from the tested
sera collected from all groups of calves during the
first 8 months of age are shown in Table 2. The
decay and decline in PI of MDA in all groups
started during the first month of age and contin-
ued up to 6 to 7 months (Figs 1& 2). The majority
of the non-vaccinated calves up to the fifth month
of age remained detected MDA, but most of vac-
cinated and non-vaccinated calves had negative
MDA by the age of 6 months. The levels of anti-
body detected at the age of 7 month in calves vac-
cinated before that age were not significantly dif-
ferent from each other. At the age of § month,
calves showed significantly higher RPV antibody
levels compared to the levels at age 6 and 7
months. The mean PI.levels detected in the sera
collected from all groups tested (1 to 8) resulted
from primary and boosting vaé’cination at the age

of 8,9 and 10 months are shown in Figs (1&2).
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Zeo: Zero: Percentage inhibition (PI) value detected in calves sera at zero day-Mean = 23& SD_=9.6 .
2D:  two days: Percentage inhibition {PI) value detected in calves sera at two days following feeding colostrum
ranged from 92.2 to 94.5.
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Regimen 1. Calves primary vaccinated at one month and boosted at
6,7 and 9 months of age
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Regimen 2. Calves primary vaccinated at two months and boosted at
6,7 and 9 months of age
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Regimen 3. Calves primary vaccinated at 3 months and boosted at
6,7 and 9 mnths of age
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Regimen 4. Calves primary vaccinated at 4 month and boosted at 6,7 and

9 months of age -

OO [ o e e o e e e e o

a ™
[= =)
»>
:

/\
A

Antibody titers
(P1)
N S
[= =)
»

o

1 2 3 4 5 6 7 8 9 10
months

Rgimen 5. Calves primary vaccinated at § month and boosted at
6,7 and 9 months of age
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Fig. (1): Mean titers of maternal derived and vaccine induced antibodies
expressed as percentage inhibition (PI) detected in calves sera

of regimens 1,2,3,4 and 5.
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DISCUSSION

Many investigators explained the efficacy of
MDA in providing protection against discascs
also observed its effect in preventing the response
of young animals to active vaccination (Nicholls
et al., 1984; Francis & Black, 1986; Ramish-Babu
& Rajasek'ar, 1992; Kitching &Salt, 1995 Farag
et al., 1998 and Rahman et al., 2002). The author
of competitive RP ELISA (Crowther, 1997, per-
sonal communication) considered percentage in-
hibition (PI) detected in calves sera at zero time
of age were negative populations (Mean PI =23).
Calves primary vaccinated between the age of |
to 5 months showed rapid decay of MDA. Accel-
eration the rate of decay of MDA led to relatively
shorter half-life and time of waning of MDA (Ni-
cholls et al., 1984). The mechanisms of MDA
suppression are unknown. Several investigators
proposed models to explain this mechanisms such
as: rapid captures of the vaccine antigen by MDA
(Solomon, 1971, Uhr and Moller, 1968). As a re-
sult of possible mediation by iso-and idiotope spe-
cific suppressor T lymphocytes (Solomon, 1970,
Flood et al., 1986., and Okumura and Tada,1986).
MDA act directly on B lymphocytes to down-
regulate the proliferation required for antibody
production (Massirio et al., 1988). MDA com-
plexed with vaccinal antigen may act through a
regulatory network to either suppress antigen spe-
cific THI cells or actively up-regulate the produc-

tion of an antigen specific T suppressor cell popu-

Vet.Med.J.,Giza.Vol.53,No.4(2005)

lation (Harte and Playfair, 1983). Suppression of
B and T lymphocyte responsiveness due to the
transfer of immunosuppressive factors in colos-
tum such as cortisol, histamine @nd cytokines
(Clover & Zarkower, 1980). Plowright & Taylor,
1967: Nicholls et al., 1984. Ahmed, 1990, Farag
et al., 1998 found that calves with MDA did not
merely fail to respond to vaccination but their an-
tibody titers were depressed and this depression
was related to the level of pre-existing MDA at
the time of vaccination. Experiments with calves
and piglets born of non-vaccinated dams as well
as previously vaccinated or infected dams have
clearly shown that MDA is the most important
factor causing a poor response (o vaccination (Ahl
& Wittmann 1987; Black et al., 1984, Nicholls et
al., 1984; Francis & Black, 1986; Panjevic, 1986).
Positive response against RP vaccine occurred
when calves vaccinated after 6 months of agc.'
The inal‘)iility of calves to respond to vaccination
before that age could be due to the degree of de-
velopment and/or maturity of the immune system
(Sadir et al., 1988), or the different parts of the
complete immune system do not become func-
tional simultaneously (Kitching & Salt, 1995). By
the age of 7 month all calves responded positively
and vigorously when vaccinated against RP, it
could be due to that calf’s immune system has
reached full maturity to react against RP or wan-
ing of MDA at the time of vaccination. The rise
in serum antibody levels observed in calves fol-

lowing -vaccination at age of 7 months or older
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was not interrupted by further vaccination, only

) srall
the rate of rise in antibody levels was generd y

accinati Ji
reduced after age 8 months. Revaccination (

. had any real
calves in regimen 8 at age 9 months had any r¢

enhancement effect on antibody levels. Further-

more, by age 10 months, all calves in the different
experimental groups showed very similar serum
RPV antibody levels, regardless of the time of
vaccination or the number of vaccinations they re-
ceived. Accordingly, the obtained results revealed
that, colostrum fed calves could be primary vacci-
nated against RP between the age of 6 and 7
months. This finding agree with Ahmed (1990)
and Srour & El-Zein (1986). Srour & El-Zein

(1986) reported that in Middle Eastern countries it

seems advisable to vaccinate calves against RPD

at the age of 6 to 8 months, and revaccinate the
calves at the age of 7 to 9 month, then revaccinate
yearly.

It could be concluded from the obtained results

that:

1- both passively acquired colostral antibodies
(MDA) and age are important factors in the re-
sponse of young calves to vaccination against
RP vaccine.

2- Least interference of MDA and full response of
the immune system to the RP vaccination in
(.Dalves occur between age 6 to 7 months, and it
is recommended
e ag:n:tt tl}:; i:)}llostrum-fed calves

en they are 6 to 7

months old. Vaccination before that -
be wasteful. Wwould
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The ELISA method employed and Pl valucs
3-

n be used 0 monitor the antibody titers in
ca

calves.
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