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Abstract 

Pospisil Z., J. Krejci, L. Rodak: Demonstration of Colostral Antibodies in the 
Nasal Secretions of Calves and Their Protective Effect against Infection. Acta vet. 
Brno, 52, 1983: 59~65. 

This report demonstrated the transfer of specific colostral antibodies against 
infectious bovine rhinotracheitis (IBR) virus to respiratory tract secretions in 
newborn calves. The colostral antibodies appeared in the blood sera and nasal 
secretions as early as the 1st day after ingestion of colostrum; the results of exa
mination before ingestion of colostrum were invariably negative. The antibody 
titres in nasal secretions did not generally exceed 1 : 8 (those found in the colostrum, 
dam sera and calf sera reached 1 : 128 to 1: 256) and could be demonstrated, for 
the most part, only up to 15 to 20 days after birth and rarely longer. The immuno
globulins ofthe nasal secretions were almost exclusively IgG 1 by radioimmunoassay. 
Their protective effect against IBR virus was demonstrated by experimental 
infection. 

Colostrum, antibody, nasal secretion, local effect, immunoglobulin IgG 1, IBR virus. 

Studies on the defence mechanisms operating in respiratory infections of man and animals 
have paid much attention to the local effect of antibody contained in mucosal secretions. Most 
of these studies, however, have been focused mainly on active immunity, particularly the product
ion of local antibodies, the site of their development, the ratio of individual immunoglobulin 
classes, the relation of serum and local antibodies and their protective effect after previous 
infection or vaccination (Marshall and Frank 1975; Asso and Le Jan 1978; Lupton 1980; 
Clover and Zarkower 1980; a.o.). 

Only few studies have been concerned with passive protection of the respiratory tract (Mensik 
et a!. 1971a; Wells et a!. 1975; Charley and Carthier 1977), although evidence was presented 
to indicate that both piglets and calves from dams having a high content of antibodies against 
respiratory viruses and bacteria in their colostrum generally do not become ill in the first weeks 
after birth (Mensik et a!. 1971b; Smith et a!. 1976). 

Since the epitheliochorial placenta of cattle and pigs does not allow transplacental transfer of 
immunoglobulins to the foetus, and newborn animals are practically agammaglobulinaemic at 
birth, the passive transfer of immunity from dam to offspring through colostrum is the first and 
most important prerequisite for the health of the offspring in the first days after birth. This is 
confirmed, among other things, by the differences in susceptibility to various infections between 
colostrum-fed and colostrum-deprived calves COudar et a!. 1976; Clover and Zarkower 1980). 

Colostral antibodies circulating in the bloodstream are of particular importance in diseases 
affecting the whole body, such as colisepsis, salmonelloses, pasteurelloses, a.o. (F e y and Mar gada n t 
1961; Oudar et a!. 1976; Salajka 1980). On the other hand, in infections where the pathogenic 
effect of microorganisms is localized mainly to the mucosa, the presence of specific antibodies at 
the site of infection is indispensable. In these cases the role of serum antibodies is less important. 
This is also evidenced by the disproportion between blood serum virus-neutralizing antibody 
titres and the protection of calves against respiratory infections (Frank and Marshall 1971). 
Considering that neither systemic nor local active immunity can be expected to be present in the 



60 

first days after birth, it can be assumed that the protective function even on the respiratory mucosa 
of newborn animals will be secured, for the most part, by colostral antibodies which arrive there 
from the bloodstream. 

To elucidate the possibilities of the transfer of colostral antibodies to respiratory secretions 
and to gain an insight into the laws governing this transfer, we chose antibodies against infectious 
bovine rhinotracheitis (IBR) virus, which can be detected with relative ease, and followed their 
dynamics in the sera and nasal secretions of newborn calves and investigated their protective 
effect agains experimental infection. 

Materials and Methods 

Experimental animals 

The dynamics of colostral antibodies in the sera and nasal secretions of newborn calves were 
followed in a herd where natural antibodies against IBR virus had been appearing for some time 
without clinical manifestations of the disease. About half a year before the start of the experiment 
some cows were vaccinated with an inactivated vaccine against IBR virus (BORINAK, Bioveta 
Nitra) to test its immunogenic activity. The titres of virus-neutralizing antibodies after vaccination 
and revaccination averaged 1 : 64 to 1 : 128, and some non-vaccinated cows were without antibo
dies. A total of 34 dam-calf pairs from this herd were included in the experiment. 

Collection of Specimens 

Samples of bloo·d and colostrum were collected from cows on the day of parturition for sero
logical demonstration of specific antibodies against IBR virus. In newborn calves blood samples 
were withdrawn and nasal secretions were collected by means of gauze tampoons for serological 
examination before ingestion of colostrum and then after ingestion of colostrum daily, where 
possible, during the first week and then at 3- to 4-day intervals up to 28 to 45 days of age. 

Tampoons were left in the nasal cavities for approximately 20 minutes to ensure their imbibition. 
The nasal secretions were obtained either by expressing the fluid or by centrifugation of the tam
poons in test tubes. 

Colostrum samples for the demonstration of antibodies were allowed to curdle overnight at 
room temperature and were then centrifuged at 3000 rpm. The examination itself was carried 
out on colostral whey. 

Methods of Examination 

Serological examination of the blood sera, nasal secretions and colostra was performed with the 
virus-neutralization test in a microsystem (PospiSil et al. 1979). Class determination of immuno
globulins against IBR virus in the samples was made by a radioimmunoassay using 125I-labelled 
class-specific antibodies (Rodak et al. 1980). 

Experimental Infection 

To test the protective effect of specific colostral antibodies, 4 immune calves without antibodies 
were infected intranasally at 4 to 7 days of age with IBR virus, strain TI, in its 17th passage in 
calf kidney cells using 5ml doses with the infectivity titre of 105 TCID5o. The calves were observed 
for clinical signs of disease, and attempts were made to recover the virus. 

Results 

The titre of antibodies against IBR virus in the colostrum corresponded, for 
the most part, to the titre of antibodies in cows' serum. Only in one cow the titre 
of serum antibodies was 1 : 64, but that of colostral antibodies merely 1 : 4. 

Serological examination of precolostral sera did not detect specific antibodies 
against IBR virus in any of the samples. After ingestion of colostrum, the blood 
serum antibody titres rose markedly and then declined gradually. Nevertheless, 
specific antibodies were still detectable 7 weeks after birth, at which time the 
last blood samples were collected from some calves. The results including some 
cow-calf pairs are presented in Table 1. 
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Table 1 

Dynamics of colostral antibodies in the sera and nasal secretions of calves 

I Antibody titre 
Dam-calf Specimen Date of ------------~------

pair No. collection 
j in serum or I in nasal 
I colostrum i secretion 

~~ ---------
----!~~ 

~~-----

Cow serum 25 April 1 : 128 
Colostrum 25 April 1 : 128 
PrecolostraI serum 25 April neg. neg. 
Postculostral serum 26 April 1 : 128 1 : 8 
Postcolostral serum 4 May 1: 64 1:4 
Postcolostral serum 12 May 1 : 32 1 : 2 
Postcolostral serum 17 May 1 : 16 neg. 
Postcolostral serum 24 May 1 : 16 neg. 
Postcolostral serum 1 June 1:8 neg. 
Postcolostral serum 7 June 1 : 8 neg. 
Postcolostral serum 20 June 1 : 8 neg. 

Cow serum 29 April 1 : 64 
Colostrum 29 April 1 : 64 
PrecolostraI serum 29 April neg. neg. 
Postcolostral serum 2 May 1 : 64 1 : 8 

2 Postcolostral serum 5 May 1 : 64 1 : 4 
Postcolostral serum 8 May 1 : 64 1 : 2 
Postcolostral serum 12 May 1 : 32 1 : 2 
Postcolostral serum 17 May 1 : 32 neg. 
Postcolostral serum 24 May 1 : 32 neg. 
Postcolostral serum 1 June 1 : 16 neg. 

---~------ ---~-----

Cow serum 29 April neg. 
Colostrum 29 April neg. 

3 Preco]ostral serum 29 April neg. neg. 
Postcolostral serum 5 May neg. neg. 
Postcolostral serum 12 May neg. neg. 
Postcolostral serum 24 May neg. neg. 

---------~----- --~-----

Cow serum 30 April 1 : 128 
Colostrum 30 April 1 : 256 

4 Precolostral serum 30 April neg. neg. 
Postcolostral serum 6 May 1:2 neg. 

(died 8 May) 

-------- ~---- -"-, -,------

Cow serum 29 April 1: 64 
Colostrum 29 April 1:4 

5 Pre colostral serum 29 April neg. neg. 
Postcolostral serum 2 May 1:4 neg. 
Postcolostral serum 5 May 1 : 4 neg. 

(died 6 May) 

--------- -~---.~ ------------

Serological examination of the nasal secretions collected from calves before 
ingestion of colostrum also yielded invariably negative results. Specific anti
bodies against IBR virus could be demonstrated in them as early as the 1st day 
after ingestion of colostrum, although their titre was by far not as high as in the 
blood serum and did not exceed 1 : 8. Whereas the blood serum antibody titres 
declined slowly, the antibodies in nasal secretions fell rather rapidly in titre and 
could be detected only up to 15 to 20 days after birth (Table 1, Fig. 1). Only in 
one case where antibodies titres in both the blood and nasal secretions continued 
to rise up to the 3rd day after birth, the antibodies in nasal secretions also per
sisted for more than 28 days. 

The determination of immunoglobulin classes by the radioimmunoassay using 
125I-Iabelled class-specific antibodies showed that the immunoglobulins against 
IBR virus in the serum. and colostrum of cows were mainly IgG 1 and to a smaller 
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extent IgG 2, whereas IgA and IgM classes were represented quite negligibly. 
The examination of the nasal secretions of calves after ingestion of colostrum 
showed that the immunoglobulins involved were almost exclusively IgG 1, whe
reas IgM and IgA classes were not demonstrated at all. 
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Fig. 1. Dynamics of specific antibodies against IBR virus in a calf after ingestion of colostrum 

Calf 
No. 

1 
2 
3 
4 

5 
6 

Blood 

0 
1 ; 128 
1 ;64 
1 ; 16 

0 
1 ; 128 

Table 2 

Experimental infection of calves with IBR virus 

Specific antibodies Maximum body 

Nose 
temperature 

0 40.1 
1 ; 8 39.5 
1 ; 8 39.5 
1; 2 39.9 

up to 4 days p. i. 
0 40.7 

1 ; 8 39.6 

-----,---,. 

Clinical Virus 
signs recovery 

"~-""-

+ _L .+ 
0 0 
0 0 
± + 

++ +++ 
0 0 

Experimental infection with IBR virus resulted only in a mild and transient 
temperature elevation in 2 of the 4 immune calves, but produced the typical 
respiratory syndrome with a temperature rise to 40.1 ° and 40.7 °C in the 2 non
-immune calves. IBR virus was recovered from 1 immune calf 5 to 7 days after 
infection, at which time antibodies in the nasal secretions had waned, but anti
bodies in the blood serum persisted. The two calves without antibodies yielded 
virus from the 1st to the 7th day after infection (Table 2). 
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Discussion 

The investigation into the dynamics of colostral antibodies in the sera and 
nasal secretions of calves showed that after ingestion of colostrum these antibo
dies not only appeared in the blood serum, but were also secreted on the respi
ratory tract mucosa. 

The colostral origin of antibodies in the nasal secretions is evidenced by the 
absence of antibodies from all the samples examined before ingestion of colostrum 
and their demonstration in the nasal secretions after ingestion of colostrum. 
Similarly, the demonstration of the same IgG 1 immunoglobulin class in the 
nasal secretions of newborn calves and in the colostrum of their dams can be 
taken as evidence of the passive transfer of antibodies from colostrum to the mu
cosa, since actively produced secretory antibodies are represented almost exclu
sively by the IgA class (Turner 1977; Tomasi et al. 1980). 

Although it is well established that the bovine foetus is immunologically com
petent from approximately 100 days of gestation, depending of the type of anti
genic stimulation (Butler 1973; Osburn 1973; Osburn et al. 1974), the new
born calf that has not come into contact with the respective antigen before 
requires always a certain length of time to develop active immunity. The 
demonstration of antibodies in the nasal secretions as early as the first day after 
birth excludes this possibility. 

The present results confirm the observation of Mensik et al. (1971a) who 
demonstrated the transfer of colostral antibodies against swine influenza in lung 
washings of piglets and showed their protective effect against experimental 
infection. Wells et al. (1975) confirmed the presence of colostral antibodies in 
the nasal secretions of newborn lambs and found, as we did in calves, that the 
antibodies transferred to the respiratory mucosa were mainly IgG 1. 

In contrast, Charley and Carthier (1977) failed to demonstrate the transfer 
of either colostral antibodies or parenterally administered antibodies against 
swine fever to tracheobronchial secretions. As they admit, however, this was pro
bably due to the fact that their attempt at antibody demonstration was not made 
until 44 days after birth. At this time colostral antibodies in nasal secretions could 
not be demonstrated in our study either. In our view, the maximum of colostral 
antibody secretion on the respiratory tract mucosa occurs already in the first 
days after birth and the antibody titres then decline owing to biological degradation 
and steady dilution with mucosal secretions. In our study, antibodies were de
monstrated in the secretions, on average, for 15 to 20 days and very rarely longer. 

The results of experimental infection with IBR virus show that specific anti
bodies on the respiratory mucosa have a protective effect and it can be assumed 
that newborn animals can be protected from natural infection in the same way. 

The significance of colostral antibodies emerges also from the death of 2 calves 
that had very low levels of specific antibodies in the blood and zero values in 
the nasal secretions (calves Nos. 4 and 5 in Table 1). Whether it was a case-of a pro
bable disturbance in immunoglobulin resorption or insufficient ingestion of col
ostrum (the colostrum had a high content of specific IBR antibodies) in calf No. 4 
or of insufficient immunoglobulin secretion by the mammary gland (the colostrum 
contained specific antibodies only in a very low titre) in calf No. 5, it can be assumed 
that there were similarly low or zero values for non-specific immunoglobulins and 
that the calves were therefore not protected against sepsis of which they even
tually died. 



The concept of the protection of newborn calves would be incomplete if cell
-mediated immunity were not taken into account (Asso and Le Jan 1978; Clo
ver and Zarkower 1980). However, as pointed out by Osburn et al. (1974), 
the cell-mediated immunity of newborn calves is suppressed by glucocorticoid 
production associated with parturition and according to McGuire et al. (1976) 
the response to antigenic stimulation requires at least several days before a suffi
cient number of sensitized lymphocytes is produced. 

In the light of these observations it can be concluded that colostral antibodies 
remain the most important means of protection against neonatal infections in 
the first days after birth and that antibodies secreted on the respiratory tract 
mucosa can protect newborn calves from respiratory infections. 

Prukaz kolostralnich protilatek v nosnich sekretech telat a jejich ochranny 
ucinek pred infekci 

U novorozenych telat byl prokazan prestup specifickych kolostraInich protilatek 
proti viru IBR do sekretu respiracniho traktu. Kolostralni protilatky se objevily 
v krevnich serech a nosnich sekretech jiz 1. den po napiti kolostra, pi"icemz vy
setreni pred podanim kolostra bylo vzdy negativni. Titry protilatek v nosnich 
sekretech vetsinou nepresahovaly redeni 1 : 8 (v kolostrech, serech matek a serech 
telat dosahovaly az 1: 128-256) a bylo je mozno prokazovat prevazne jen do 
15. az 20. dne po narozeni, ztidka dele. Radioimunologicky byly v nosnich se
kretech prokazovany temer vyhradne imunoglobuliny ttidy IgG 1. Byl prokazan 
jejich ochranny ucinek proti experimentaIni infekci virem IBR. 

LJ:oKa3aTeJIhCTBO MOJI03HBHhIX aHTHTeJI c ceKpeTe Hoca Te.lIliT 

H HX rrpoTHBOHHtPeKqHoHHoe 3am;HTHoe B03.lleHCTBHe 

Y HOBOpO)K.lleHHhIX TeJIJIT 6hIJI YCTaHOBJIeH rrepeXO.ll cneU;HtPHtIeCKHX MOJI03HB

HhIX aHTHTeJI npOTHB BHpyca IBR B ceKpeTbI ,llbIXaTeJIbHbIX nYTei1:. MOJI03HBHbIe 

aHTHTeJIa nOHBHJIHCb B KPOBHHOi1: CbIBopOTKe H ceKpeTax Hoca Y)Ke B nepBbIH .neHb 

nOCJIe nOTpe6JIeHHH MOJI03HBa. IIpH 3TOM HCCJIe.nOBaHHH nepe.n no.naqeH MOJI03H

B<l 6bIJIH Bcef.na OTpHu;aTeJIbHbIMH. THTpbI aHTHTeJI B ceKpeTax Hoca B 60JIbIIIHH

CTBe CJIyqaeB He npeBbIIIIaJIH pa36aBJIeHHH 1 : 8 (B MOJI03HBY, CbIBopOTKe MaTe

peH H CbIBopoTKe TeJIHT OHH .nOCTHraJIH 1 : 128 - 256) H HX YCTaHaBJIHBaJIH 

npeHMyru;eCTBeHHO JIHIIIb .no 15-20 CYTOK rrOCJIe PO)K.neHHH, H3pO.llKa B 60JIee 

.llJIHTeJIbHbIe CpOKH. B HOCOBbIX CeKpeTaX pa.nHoHMMYHOJIOfHqeCKH 6r,IJIH YCTaHO

BJIeHbI nOqTH HCKJIIO'lHTeJIbHO HMMYHOrJIo6YJIHHbI KaTeropHH IgG 1. EbIJIO YCTa

HOB-JICHO HX 3aru;HTHoe .neHcTBHe OT 3KcnepHMeHTaJIbHOll HHtPeKllHII BHpyCCOM 

IBR. 
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