
PERSISTENCE OF COLOSTRAL  
ANTIBODIES AGAINST VIRUS-INFECTION-  

ASSOCIATED (V IA) A NTIG EN AND  
VIRUS N EU TR A LIZ IN G  ANTIBODIES  
INDUCED BY N A TU R A L INFECTION  

WITH FOOT-AND-MOUTH  
DISEASE V IRUS IN IN D IA N  BUFFALO  

(BUBALUS BUBALIS)  CALVES

5* 1 / 2  m o n t h s  of age. A n t i b o d y  a g a i n s t  V I P  
a n t i g e n  w a s no L o n g e r  d e t e c t a b l e  at 7 ♦ 1/2, 8 + 
1 /2 and 3 ♦ 1 / 2  m o n t h s  of age. N e u t r a l i z i n g  s e r u m  
a n t i b o d y  l e v e l s  w e r e  s t u d i e d  in 12 of 32 a n i m a l s .  
Rt 3 ♦ 1 /2  m o n t h s  of a ge n e u t r a l i z i n g  s e r u m  
a n t i b o d y  f or 0\ , H24 , a nd L 3 v i r u s  w e r e  f o u n d  
r e s p e c t i v e l y  in 6 3 . 3 * ,  3 3 . 3 %  and 5 5 . 6 1  ' o f  
s a m p l e s .  Rt 5 ♦. 1 / 2 m o n t h s  of aqe n e u t r a l i z i n g  
s e r u m  a n t i b o d y  wa s  p r e s e n t  a g a i n s t  the t h r e e  
t y p e s  o n l y  in 2 0 1 of the a n i m a l s  and was n o t  
d e t e c t e d  at 7 ♦_ 1 /2  m o n t h s  of age. T w e n t y  o n e  
d a y s  a f t e r  the o u t b r e a k  in c a t t l e  w h e n  t h e 
b u f f a l o  c a l v e s  w e r e  1 2 ♦ 1 / 2  m o n t h s  old a n t i b o d y  
a g a i n s t  V I A  a n t i g e n  w as  a g a i n  d e t e c t e d  in 20 of 
3 2  ( 6 2 . 5 X) of the a n i m a l s .  N e u t r a l i z i n g  s e r u m  
a n t i b o d y  w a s  f o u n d  in u p to 6 3 . 3 1  of a n i m a l s  
a g a i n s t  t yp e R and 1 6 . 6 \ a g a i n s t  t yp e Gj. and C 3 .
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5 U M M R R Y : R n t i b o d y  a g a i n s t  v i r u s - i n f e c t i o n -  
a s s o c i a t e d  ( VI R)  a n t i g e n  and n e u t r a l i z i n g  s e r u m  
a n t i b o d y  to f o o t - a n d - m o u t h  d i s e a s e  v i r u s  w e r e  
s t u d i e d  in 32 n on  v a c c i n a t e d  Ind ian  b u f f a l o  
c a l v e s .  R n t i b o d y  l e v e l s  a g a i n s t  V I R  a n t i g e n  w e r e  
d e t e c t e d  by d o u b l e  i m m u n o d i f u s i o n  in 7 6 . 5 %  of t h e  
a n i m a l s  at 3 * 1/2, 3 0 %  at A 1/2 anc 6 . 2 %  at

UNITERMQS: FMD, Indian Buffaloes; Rntibo di es 
against VIP, ne ut ra li zi ng  antibodies

I N TR OD UC TI ON

In 1966, COWAN L GRAVES, 5 described 
v i r u s - infection - associated (VIA) antigen in 
f o o t ; and-mouth disease (FMD) showing that 
this antigen is virus specific, but not 
type specific. Early investig at io ns using 
double i m m u a o di ff us io n test for VIR 
antigen provided a rapid and accurate 
method of d i f f e r e n t i a t i n g  animals immunised 
by in ac tivated vaccine from those which nad 
e x p e ri en ce d infection (McVICAR & 5UTM0-LLER,
12, 1970; F E R N AN DE Z et alii, 6, 1975; 
R0 S E N 3 E R G  et alii, 15, 1977; PINTO 8. 
HEDGER, 14, 1970; PINTO 8, GARLAND, 13, 
1979)

Foot and mouth disease virus (FMDV) 
has been m a in ta in ed in f r e e -l iv in g Afri ca n 
buffalo (Syncerus caffer) and in water 
buffalo (Bubalus buba lis) in the absence of 
o b se rv ab le clin ical signs (CONDY et alii,4, 
1969; HEDGER et alii, 8, 1969; HE DG ER et 
alii, 9, 1972; JEREZ et alii, 10, 1979; 
SAMARA 8. PINTO, 17, 1983; HE DG ER & CONDY, 
7, 1985)

In Brazil, anti body s'tudies have shown 
that FMDV is wi de s p r e a d  not only in catt le 
and pigs but also in water buffalo (JEREZ 
et alii, 10, 1979; 5A MA RA et alii, 18, 
1981; SAMARA 8. PINTO, 17, 1983)

Se ru m antibodies to VIA antigen 
induced by infection with FMDV can be 
de te ct ed in cattle up to 490 days after 
i n oc ulation with the virus (FERNANDEZ et 
alii, 6, 1975), similar pers is te nc e also 
occurrs in the Afri ca n buffalo (PINTO £. 
HEDGER, 14 , 1978)

Colostral antibodies to VIA antigen 
persist up to 180 days of age in African 
buffalo calves born from mo thers naturally 
infected with FMDV, while serum 
ne ut ra l i z i n g  antibodies are de tectable up 
to 300 days (PINTO t. HEDGER, 14, 1978)
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The present study was u n de rt ak en to 
provide info rmation on those topics for the 
Indian buffalo (Bubalus buba lis) and 
sp ec ifically to dete rm in e the p e r s i s t e n c e  
of antibodies to VIR antigen and serum 
n e ut ra li zi ng antibodies.

HR TE RI RL RND METHODS

1. Rn imaIs

The experiment was carried out on a 
farm with cattle* and b u ff al oe s* located in 
the township of Gu so l3ndia, State of S'So 
Paulo, Brazil. Thirty two young buff al oe s 
born to mothers several times va cc i n a t e d  
and in which infection has not been 
co nfirmed either c l in ic al ly or by virus 
isolation, were bled sy s t e m a t i c a l l y  at 3 + 
1/2 months of age (1st bleeding), 4 £ 1/2 
mo nt hs (2 nd), 5 + 1/2 mont hs (3rd), 7 + 
1 / 2  months (4th), 8 £ 1 / 2  months (5th), 3 + 
1/2 mont hs (5th) and 12 +. 1/2 month.s of age 
(7th bleeding)

The 7th and final b l e e d i n g . w a s  ca rried 
out 2 1 days after the disc ov er y of the 
first clinical case of f o o t - a n d - m o u t h  
disease due type R virus in cattle on this 
farm. The clinical status, the aspects of 
the detection of f o o t - a n d - m o u t h  d i se as e 
carriers and virus infection associ at ed 
(VIA) antibody among adult and young water 
buffalo after an outbreak of the disease in 
cattle have been d e s c ri be d (5AMARR 4 PINTO,
17, 1383)

Viral Assay

F o o t - ana-mouth disease virus (type A) 
were isolated from cattle epithelial tissue 
and from oesoph ag ea I-ph arynga a I fluid 
sample collected from 2 out of 1 0 randomly 
sele cted female b u f f al oe s during an 
outb reak of the disease previo us ly 
des-cribed (5PMRRR & PINTO, 17, 1383). This 
virus was used for expe ri me nt al studies in 
se " urn n e u t ra li sa ti on test.

Serological id en ti f i c a t i o n  of the FMDV 
sample isolated was- done by the complement 
fixation reaction according to the 
technique of CRMR RG O et alii, 1 (1950).

Via Rntibody test

The tests were carried out by double 
im mu no diffusion on agar gel as p r ev io us ly

de scribed by McVI CR R & 5 U T M 0 L L E R , 12 ( 1370) 
and as modified by PINTO & HEDGER, 14
(1978) .

The VIA antigen used for all tests was 
pr epared from FMDV type Oi Campos grown 
in BHK 21 cells and the procedure used has 
been de scribed by L0B0 et alii, 11 (1974) 
with some mo di fi c a t i o n  (PINTO & HEDGER, 14, 
1978)

S e ru m Ne ut ra l i z i n g  R n ti bo dy

The sera of 12 of the 32 buffaloes 
selected at random were sc re en ed for serum 
n e u t ra li zi ng antibodies in order to 
de termine the immune status of these 
animals. The samples c o ll ec te d at 3 ♦ 1/2,
5 £ 1/2, 7 + 1/2 and 12 + 1/2 months of age 
were _tested against the viral strains Ol 
Campos, A24 Cr uz e i r o  and C 3 Indaial, as 
well as the strains R b u ff al o (Virus 
isolated from bu f f a l o  oeso phageal
ph aryngeal fluid) and R Ca tt le (Virus 
isol ated from catt le lingual ep ithelium 
during the course of this ootb reak), all 
adapted to grow in m o n o l a y e r s  of the IB-R5-
2 Clone 26-3 cell line (CRSTRO, 3, 1972). 
Sera were dilu ted 1:100 in Hanks 
p h ys io lo gi ca l saline and m i xe d with an 
equal volu me of an ap p r o p r i a t e  viral 
d i lu ti on containing a p p r o x i m a t e l y  1 0 0  
plaque forming units of virus. The serum- 
virus mi xt ur es were mixed and i n c u ba te d at 
3 7 9  C for 30 minutes and then inoculated 
into flas kes co ntaining cell cultures held 
in a incu bator at 37?C for one hour. The 
pr ep ar a t i o n s  were then washed twice Hanks 
p h y s io lo gi ca l saline and the cell 
m o no l a y e r s  covered with tris agar medium. 
The proc ed ur e continued as previously 
d e =c ri he d by CR5TR0, 7 (1970)

The degree of serum n e u t r a l i z a t i o n  was 
de te r m i n e d  by counting the number of 
plaque forming units which developed. Sera 
that induced the n e u t r a l i z a t i o n  of 50 to 
100 per cent and 0 to 49 per cent of plaque 
forming units pr od uc ed by the virus were 
c o ns i d e r e d  positive (t) and negative (-) 
resp ectively.

RE5U LT 5

Data co nc e r n i n g  the anti-VIP antigen 
antibodies de te ct ed in the sera of 32 young 
bu ffaloes from 3 +, 1/2 to 12 +_ 1/2 months 
of a’ge are pres en te d in Tab. 1. The VIR 
test was po si ti ve in 23 out of 30 animals 
(76.6 per cent) at 3 1/2 months of age, 
in 9 out of 30 animals (30.0 per cent) at 4

* Animais vaccinated against foot-and-m outh disease w ith com mercial vaccines 
prepared with strains 0 j  Campos, A ->4 Cruzeiro, A Venceslau and C3  

Indaial, according to the scheme provided by the Ministry o f  Agriculture o f  
Brazil.

Rev.Fac.Med. Vet.Zootec.Univ.S.Paulo, 24(1)35-40, 1987.



Persistence of colostra! antibodies against Viras-Infection-Associated (VIA) antigen and virus 
neutralizing antibodies induced by natural infection with foot-and-mouth 

disease virus in buffalo (Bubalus bubalis) calves. 37

i 1/2 months of age, and in 2 of 32 animals 
CB.2 per cent) at 5 + 1/2 months of age. 
Only one animal (N. 116) which was posi tive 
to the VIR test at 3 + 1/2 months and which 
became nega tive Jt 4 t 1/2 mont hs, showed 
antibody against VIR anti gen again a t 5 +. 
1/2 months, and become ne ga ti ve thereafter. 
Rnimal N. 112 become ne ga ti ve at 3 ) 1/2 
months, and turned po si ti ve at 4 + 1/2 
months as welt as at 5 + 1/2 months. No 
antibodies to VIR antigen were de te ct ed in 
any of the animals studied at 7 t 1/2, 8 + 
1/2 and 9 + 1/2 months of age. It should be 
pointed out that the 32 b u ff al oe s had been 
vaccinated against f o o t - a n d - m o u t h  disease 7 
days before the bleeding pe r f o r m e d  at 7 + 
1/2 months of age. No an tibodies to VIR 
antigen were detected in these animals at 
that time or even at 8 t 1/2 months of age, 
4 0 days after vaccination. An ti b o d i e s  were 
again detected in 20 out of 32 animals 
(62.6 per cent) at 12 + 1/2 mo nt hs of age, 
or more pr ecisely at 21 days after an 
outbreak of f o o t -a nd -m ou th disease caused 
by type A virus. Clinical m a n i f e s t a t i o n s  
were obse rved duri ng this ou tbreak only 
among the cattle raised on this ranch, as 
previously described by SA MR RA & PINTO, 17 
(1383)

Tab. 2 sumarizes the q u a l i t a t i v e  data 
for the pres ence of serum n e u t r a l i z i n g  
antibodies in 12 samples coll ec te d from the
32 buffalo calves studied. Of the sera from 
of 12 animals examined at 3 * 1/2 months of 
age, 10 (83.3 per cent) exhi bi te d 
antibodies against type 02_ Campos virus,
10 (83.3 per cent) against type A 24
Cruzeiro virus, 10 (S3.3 per cent) against 
the type R buffalo viral strain, 8 (66.6 
per cent) against the cattle type R viral 
strain, and 8 (66.6 per cent) against type 
C3 Indaial virus. When 5 buff al o calves 
were exam ined at 5 1/2 months of age, 
only 1 ( 2 0  per cent) exhi bi te d antibodies 
against all the viral strains ut il iz ed in 
the expe riment. When 4 buff al oe s were 
examined at 7 t 1/2 months of age, none was 
found to have si gn if ic an t levels of 
antibodies against the viral strains used. 
Twelve sera of buff al o calv es were examined 
at 1 2 * 1 / 2  months of age, when 2 1 days had 
elapsed after the b e g i nn in g of an outbreak 
of FMD among the cattle raised on the same 
ranch. Two of these 12 animals (16.6 per 
cent) showed antibodies against type 0 ]_
virus, 7 of 12 (58.3 per cent) against type 
R (24), 7 of 11 (63.3 per cent) against the 
type A buffalo viral strain, 7 of 11 (63.3 
per cent) against the cattle type R viral 
strain, and 2 of 1 2  (16.6 per cent) against 
type C 3

D I SCUSSION

In these ex periment the pr esence of

antibody against virus infection associated 
(VIR) anti gen were de tected in 76.6% of the 
animats at 3 + 1/2 months of age, 
d e creasing to 30.0% at A + 1/2 months and 
to 6.2% at 5 +. 1/2 mont hs (Tab. 1). From 7 
+ 1/2 months to 9 + 1/2 months, antibody 
against VIA antigen was not detected in any 
animals when tested by double
i m mu no di ff us io n on agar gel. As soon as 
these animals contra ct ed inapparent 
infe ction at 12 *_ 1/2 mont hs old, VIA 
antibody was again detected in 62.5% of 
them. The pr esence of VIA anti body 21 days 
after the FMDV ou tb re ak among the cattle 
conf irms the occu re nc e of viral
replication (COWAN 8, 5 R A V E 5 , 5, 1966; 
R 0 WLAND5 et alii, 16, 1969) and 
cons eq ue nt ly inapparent infection among the 
buffalo calves apparently healtly, which 
then become carriers, as reported by, 
McVICAR S. 5 U T M 0 L L E R , 12 (1970); PINTO & 
HEDGER, 14 (1978); PINTO 1 GRRLAND, 13 
(1979) and 5AMARA & PINTO, 17 (1983). In a 
similar study of wa ni ng maternal immunity 
in only six un in f e c t e d  African buff alo 
.calves (Syncerus caff er) from an infected 
herd, anti body to VIA antigens was detected 
for periods of up to 6 months after birth 
(PINTO & HEDGER, 14, 1978). Indeed, there* 
was a good agreement among the results of 
the VIA test in boths species, Bubalus 
bubalis and Syncerus caffer.

S erum samples from 12 animals selected 
at rand om from the 32 buffaloes were 
anal yzed in order to quantify the presence 
of serum n e u t r a l i z a t i o n  antibodies against 
the viral types Ox Campos, A 24
Cruz eiro, C 3 Indaial and against the type 
A virus isol ated from 2 of 10 samples of 
oe sophage a I-pharyngea I fluid samples
recovered from adult buffaloes taken 2 1  
days after an ou tbreak of FMD in cattle and 
from the lingual e p i t h e l i u m  of catt le 
during the outbreak of the disease in the 
latter spes-ies. The results reve aled the 
presence of high titres of antibodies, 
pr ob ab ly or ig i n a t i n g  from colostrum, 
against all viral strains used in 66.5% to 
83.3% of all animals at 3 ± 1/2 mont hs of 
age, with a gradual decrease over the 
s u bsequent mont hs (Tab. 2). Thus. at 5 + 
1 / 2  months, only one of the calves showed 
serum n e u t r a l i z a t i o n  antibodies, and at 7 £ 
1 / 2  mont hs the serum ne ut ra l i z a t i o n  test 
was negative for all animals.

We should not rule out the po ss ib il it y 
that the n e u t r a l i z i n g  antibodies induced 
following mu lt i p l e  v a c c in at io n of the dams 
were transfered to the calves via 
colo strum.

Twen ty -o ne days after the outbreak of 
FMD among the cattle on this farm, when the 
buffalo calv es were 1 2  *_ 1 / 2  months old, a 
marked increase in serum ne u t r a l i z a t i o n  
antibodies against the type A 24 Cruzeiro 
virus (58.3% of all animals) was observed, 
as well as against the type A virus 
isolated from the 0 e s 0 p h 3 gea I-pharyngea I

Rev.Fac.Med. Vet.Zootec.Univ.S.Paulo, 2</(l)3540, 1987.
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fluid of buffaloes (63.3%) and the lingual 
e p i t h e l i u m  of cattle (63.3%), a fact that 
strongly supp orts the initial as sumption 
that these animals had been infected in a 
no n- apparent form during the outbreak, thus 
b e co mi nq carriers of type fl FMDV as 
showed by SRMHRfl & PINTO, 17 (1983). Only 
two of these bu ffaloes had antibodies 
against type 0 and type C viruses, po ss ib ly 
owing to the single va cc i n a t i o n  they had 
rece ived 7 days before sampling at 7 4_ 1/2 
months of a g e .

Finally, these observations*
de m o ns tr at e that most buffalo calv es are 
co mp le te ly s u s c ep ti bl e to the di fferent 
types of FMDV during the next months when 
n o n- ap pa re nt in fection may occur • and the 
animals may become asym pt om at ic carriers.

5 A M A R A , 5.1.; PINTO, P.P.; A B U H P B , T.G.; K O S E K I , 
I.; G 0 N Ç A L V E 5 , E.I.; MANO FILHO, A.C. 
P e rs is tê nci a de anticorpos colostrais anti- 
antigeno via (" Vi ru s-I nfe cti on - Ass ociated*) 
e anticorpos s o r o n e u t r a L i z a n tes induzidos por 
infecção natural pelo virus da febre aftosa e m  
bezerros búfalos Indianos (Bubalus bubalis). 
Rev. Fac. Med. Vet. Z o o t e c .U n i v .5.P a u l o , 
2 4 (1 )3 5 -4 0 , 1987.

RESUMO: Anticorpos, a n t i - antigeno ViA e anticorpos 
so ro ne ut ral iza nte s foram estud ad os  em 32 be zerros 
búfalos indianos n3o vjcinados, a partir de 3 ♦. 
1/2 meses de idade até 1 ano. Esses anticorpos 
foram detectados até aos 5 ♦ 1/2 meses oe idade 
dos animais, e nUo mais o er am nas maiores 
idades, até so frerem infecção natural do vírus da 
febre aftosa, o que ocorreu aos 12^+. 1/2 meses de 
idade. 0 si gnificado destes achaaos em relaçSo à 
s u sc ep tib ili dad e dos bubalinos a essa doença é 
d i s c u t i d o .

UNITERM05: Febre aftosa, .búfalos indianos;
Anti co rp os a n t i - antlgeno VIA;
An ticorpos soroneutrali zantes

TABLE 1 — Antibody response to VIA antigen in sequential samples of scrum taken from 32 buffalo calves, Guzelãndia, 
SÇ 1980-1981.

L n im a l^ \^  Age in 
n° \ 4tiontiis

3 ± 1/2 
months

4 ± 1/2 
months

5 ± 1/2 
months

7 ± 1/2 
months4

8± 1/2 
months

9 ± 1/2 
months

12 ± 1/2 
months**

101 + - - - - - -
102 + - - - - - 4

103 - 4 - - - - 4

104 + 4 - - - - 4

105 + - - - - - 4

106 + - - - - - \
107 - 4 - - - - 4

108 * a. - - - - - 4

109 4 - - - - - 4

110 - 4 - - - - -
111 <*- » - - - -V
112 - 4 4 - » - 4

113 4 - - - - - 4
114 4 - - - - - 4
115 4 - - - - - -
116 4 - 4 - - - -
117 4 - - - - - 4

118 4 - - - - - 4

115 ♦ - - - - - -
120 ♦ - - - - - 4

?21 4 4 - - - - 4

122 ♦ - - - - - -
123 - - - - - - -
124 - 4 - - - -
125 4 - - - - - ♦
126 4 - - - - - 4

127 4- - - - - - ♦
128 ♦ - - - - - -
129 4 - - - - - -
130 4 4 - - - - -
131 NT NT - - - - -
132 NT NT - - - - 4

T o t a l 2 3 /3 0 C 9 /3 0 2 /3 2 0 /3 2 0 /3 2 0 /3 2 2 0 /3 2

P e r c e n ta g e m 7 6 .6 3 0 .0 6 .2 - - - 6 2 .5

a — 7 days after vaccination with trivalent FMDV vaccine,
b — 21 days alter an outbreak of FMD among cattle.
c — Numbre of serum samples positive for VIA antibody/number of serum samples examined.
+ — reagent.
----- no reagent.

N.T. -  Not tested.

Rev.Fac.Med.Vet.Zootec.Univ.S.PauIo, 24(1)35-40, 1987.
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TABLE 2 -  Summarized results o f serum neutralizing antibodies against FMDV in buffalo calves at different ages, GuzelSndia, SP, 1980-1981

'X  , Í\  Age in j 
\m onthsj 0., Campos k i u  Crureiro

F M  D V  t y  p 

A Buffalo*

e

A Cattleb C3 Indaial

N° \ j 3- l/2 5 11 /2 7 *1 /2 1211/2 3 11 /2  5 1 1 /2 711/2 1211/2 3 1 1 /2  5 1 1 /2 7 1 1 /2 1 2 * 1/ 2 3 1 1 /2  5 1 1 /2 7 11 /2 1 2 * 1/ 2 3 11 /2 5 1 1 /2 7 *1 /2 1211/2

101 ♦ NT NT - ♦ NT NT - - NT NT - - NT NT _ 4 NT NT _

102 ♦ NT NT 4 ♦ NT NT - ♦ NT NT - ♦ NT NT - 4 NT NT -

103 NT NT - ♦ NT NT ♦ ♦ NT NT ♦ ♦ NT NT ♦ NT NT -

104 ♦ - - - ♦ - - 4- ♦ - - ♦ ♦ - - ♦ 4 - - 4

105 ♦ - - - ♦ - - ♦ ♦ - - ♦ ♦ - - 4' - - -

106 ♦ NT NT - NT NT - NT NT ♦ - NT NT * NT NT -

107 ♦ NT NT - ♦ NT NT ♦ ♦ NT NT ♦ - NT NT *4 4 NT HI -

108 * - NT - ♦ - NT ♦ 4> - NT ♦ ♦ - NT 4 4 - NT -

109 ♦ NT NT - *■ NT NT - + NT NT NT ♦ NT NT NT 4 NT NT -

115 ♦ ♦ - - ♦ ♦ - + ♦ ♦ - ♦ ♦ ♦ - 4- 4 4 - -

116 - - - - - - ♦ - - - - - - - - -

1 2 0  ♦ NT NT 4 ♦ NT NT + ♦ NT NT “ ♦ NT NT 4 NT NT

T o ta l  p o s i ­
t i v e  10 1 0 2 10 1 0 7 10 1 0 7 8 1 0 7 8 I 0 2

T o ta l  e x a -  12 
ciine d

5 4 12 12 5 4 12 12 5 4 11 12 5 4 11 12 5 4

I  8 3 .3 20.0 - 1 6 .6 8 3 .3 20.0 - 5 8 .3 8 3 .3 2 0 .0 - 6 3 .3 66.6 20.0 - 6 3 .3 66.6 20.0 - 1 6 .6

a — FMDV sample isolated from buffaloes during the outbreak in cattle on the same farm, 
b — FMDV sample isolated from cattle during the outbreak.
+ — 50% to 100% neutralization.
-  -  0% to 49% neutralization.
NT — Not tested.
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