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Abstract 

Ham p 1 J.. M. G 0 i i, J. F ran z. J. To_ 6 n e k. 
L. Rod 6 k. F. It uk •• : RtuLio-t-uwlog-i.c.al f)/UIIOII.6tJ14t,i.o" 0' 
Alltibodiu .in G/totoMoti.e P-iglw I",e.c.te.d wUh Myeopi461111l 
hyo~. Acta V.t. Bmo. 55. 1986: 191-196. 

Antibody r •• pon.. of gnotobiotic pi81et. infected vith 
Myeopi461111l hyo~ vas investigat.d by radiot.munoaaaay. The 
synth.sis of antibodi.s in vitro vas demonstrat.d in the .pleen. 
trach.a •• alivary gland and· .... nt.ric lymph nod.a. but not in the 
lung and na.al sucosa. No evidence va. obtain.d to sUllest a direct 
relation between the incidence of antibodies in the blood serum and 
in the organs under .tudy. The •• rum antibodies were. for the most 
part, of the laM cia ••• 

Gnotob-ioti.e p.i.glw, p!U1te.o4YII.tIte.6-i.6, Myeopi461111l AYOilki.lIi6, 
.u..unoglobu.l..Uu IgG, IgM, IgA, lWLio.u..unologi.CJLt 4rI4l.!f4-i.6. 

Inbctio .. of the respiratory tract are one of the main probl ... in pig herd. 
under intensive hu.bandry conditions. A major role in these infections is played by 
Myeopi461111l hyo~ and Myeopi461111l hYOpne.uMOni.ae.'which are responsible for 
considerable patho-anatomicsl and clinical changes particularly among piglets. If 
gnotobiotic piglets are infected intrana ... llY vith a pathogenic strain of 
M. hyo~ within one week of birth, about 50 per cent of them develop clinical 
diseaae vith signs of lamene.s .nd prostration and with a fatal outcome in some 
cases. Po.t-mortem exaaination generally reveals polyserositis. arthritis and 
pneumonia (G 0 i i et al •• 1971: Go i i and It uk s a. 1974). 

The presence of .erum antibodi.s in gnotobiotic piglets infected with 
M. hyo~ vas demonstrated by G 0 i i et al. (1972) vith the latex-
-agglutination test between 14 and 35 days after infection. On the other hand. no / 
antibodies vere detected by the metabolic inhibition t.st. Immunoelectrophoresis 
revealed precipitation lin.. sugg •• tive of both laM and IgG. 

Radioimmunoassay (RIA) is re .. rkably •• n.itive and .. kas it possible not only 
to a ••••• the total titre of antibodies. but also to differentiate them a. to their 
class specificity (R 0 d 6 k .t al. 1978, 1983, T a y lor and H 0 v a r d 
1980). Sinc. laM antibodies are produced .. inly in the early phase of infection, 
their determination in the blood serum permit. rapid diagnosis of acute infection. 
soon aft.r their ons.t. 

Th. obj.ct of the present study vas radio immunological demon.tration of antibodies 
in gnotobiotic piglet. with reference to the possibility of localizing ·their 
production in the body and of deteraining their class .pecificity. 

Materials and Methoda 

I n f act ion 

Eight colostrum-deprived gnotobiotic piglet. reared in incubators were inoculated 
intranasally with lxl09/_I'of M. hyo~ .train! 381 at 6 days of ag. and killed 
at 12. 19. 22 or 28 day. p.i. Bacteriological examination for the pre.ence of 
M. hyo~ by culture vas carried out quantitatively in the lung, liver. kidney 
and .pl.en, wherea. the other organs were evaluated only as M. kyo~-positive 
or negative. 
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Table 1 
Demonstration of antibodies In rnotoblottc pipts Infected with Mycopluma 
hyorhlnis 

Piglet. Day after Patho- Organ Antibody titre 
No.' infection anatomical culture 

findings Organ Serum 
culture 

3 12 first- spleen 1:10 0 
-degree lung 0 
pneumonia salivary gland 1:5 

nasal mucosa 0 
lymph nodes 0 
trachea I:Z0 

7 12 first- spleen 0 0 
-degree lung 0 
pneumonia salivary gland 0 

nasal mucosa 0 
lymph nodes 0 
trachea 0 

0 19 second- spleen 0 1:640 
-degree lung 0 
pneumonia salivary gland 1:5 

lymph nodes 0 
nasal mucosa 0 
trachea 1:10 

4 19 second- spleen 1:20 1:320 
-degree lung 0 
pneumonia salivary gland 0 

nasal mucosa 0 
lymph nodes 0 
trachea 0 

Cui t i vat ion 0 fOr g a n F rag men t s 

Spleen. lung. salivary gland. nasal mucosa. mesenteric lyaph node and tracheal 
tissues of the exper1aental pirlets were minced into 1- to 2-.. fragments. washed 
in several changes of Trowel's .. diu. and placed, 25 to a plastic lattice, in 3-.1 
~etri dishes containing 1.2 al of culture medium which was essentially that of 
trowel aupple .. nted with inactivated foetal calf serua (1 %) and penicillin and 
streptoaycin. The cultures thus prepared were incubated in an atmosphere of 95 % O2 
and 5 % CO2 at 37·C for 24 hours. 

After cultivation, the tissue fragaents were frozen. thawed. homogenized and 
then separated from the culture .. diu. by centrifugation at 3500 r.p.m. for 15 
ainutes. The organ culture fluid was dialysed against phosphate buffered aaline. 
pH 7.2, for 48 hours and concentrated to the original volume of the .. diu.. 

R a d i 0 i a a uno log i cal 
Ant i bod i e. 1 nth e 

D e t e T min a t ion 0 f 
S e r u a and 0 r g a n Cui t u res 

The solid-phase RIA vas the sa.. as described in previous studies (H a • p 1 
et al. 1978. 1981). Polystyrene aicrotubes were used as the solid phase. Antigen 
vaa incubated for 16 hours and the organ culture fluids and the blood sera for 3 
hours at room temperature. The second antibody. i.e. 125 I-labelled rabbit anti
-awine sa--globulin fraction having a radioactivity of circa 20 000 counts per 
ainute (cpa)/O.050 al, vas incubated also for 3 hours. Blood sera and organ culture 
fluids fro. non-infacted piglets raised in incubators were used as controls. 
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Cont. from Table 1 

Piglet Day after Patho- Organ Antibody titre 
No. infection anatomical culture 

findings Organ Serum 
culture 

2 22 third- spleen 0 1:10 
-degree lung 0 
pneumonia salivary gland 0 

nasal mucosa 0 
lymph nodes 0 
trachea 0 

5 22 second- spleen 0 0 
-degree lung 0 
pneumonia salivary gland 0 

nasal mucosa 0 
lymph nodes 0 
trachea 0 

1 28 third-degree spleen 1:20 1:5120 
pneumonia lung 0 
pleuritis salivary gland 1:10 
pericarditis nasal mucosa 0 
polyarthritis lymph nodes 1:10 
peritonitis trachea 0 

6 28 third- spleen 0 1:10 
-degree lung 0 
pneumonia salivary gland 0 

nasal mucosa 0 
lymph nodes 0 
trachea 0 

R ad i 0 i m m ... n 0 log i cal 
- S P e c i f i c I g G, I g K 

D e t e r min a t ion 0 f 
and I g A Ant i bod i e s 

S e rum 

Class-
i nth e 

To determine class-specific antibodies against M.hyo~, 125 I-labelled 
anti-swine IgG, IgK and IgA antibodies, isolated from class-specific rabbit 
antisera, were employed. These labelled antibodies reacted according to their 
specificity only with heavy chains ( y, IJ, a) of immunoglobulins of the corresponding 
class. The specificity of the labelled antibodies was confirmed by 
radioimmunoelertrophoresis (R 0 d a k 1978). 

Results 

Antibodies in the sera of colostrum-deprived gnotobiotic piglets raised in 
incubators and inoculated intranasally with M. hyollh.i.n.U were first detected by RIA 
on the 19th day after inoculation in both animals examined (Table 1). Of two piglets 
sacrificed on the 22nd day after inoculation only one showed an antibody titre of 
1: 10 and the other one had no antibodies. 

A very high titre of serum antibodies was demonstrated in piglet No. 1 with 
marked clinical signs of the disease, sacrificed on the 28th day after inoculation. At 
post-mortem this piglet had the most extensive patho-anatomical changes (polyserollitis) 
and the infectious agent was isolated from its organs by culture. The concentrations 
of M. hyollh.iw in its organs was higher than in the other animals (Table 2). 

Class-specific (IgG, IgM and IgA) antibodies against M. hyollh.iw antigens were 
detected in the experimental piglets as early as the 12th day after infection (Table 3). 
The first to appear were IgM antibodies which persisted throughout the observation 
period and showed the highest titres. They were followed by IgG antibodies whose 
titres were generally lower. The IgA antibody titres were the lowest except in piglet 
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Table 3 
Demonetration of clue-epeciflc antibodiee In the blood eera of gnotobiotic piglete 
Infected with Mycoplasma hyorhlnte 

Piglet Days after Titres 
No. infection 

IgG IgA IgM 

3 12 0 0 0 

7 12 0 0 0:60 

0 19 1:1280 1:20 1:5120 

4 19 1:80 1:80 1:2560 

2 22 0 1:20 1:160 

5 22 0 0 1:10 

1 28 1:2560 1:2560 1:5120 

6 28 1:80 0 1:160 

No. 1 which showed moet pronounced patho-anatomical changes. namely pleuritis. 
pericarditis. peritonitis. and the most extensive pneumonic lesions. 
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Investigation of the synthesis of antibodies In the organ cultures demonstrated 
the lack of a direct relation between their incidence in the blood serum and in the 
organs. The antibodies were synthesized in the spleen. trachea. salivary gland and 
occasionally in the mesenteric lymph nodes. but in no instance in the lung or in the 
nasal mucosa (Table 1). 

Discussion 

The results of antibody response to M. hyoll.h.i.n.i.4 obtained here by RIA agree 
essentially with those reported by G 0 i li et al,' (1972). but the method used in 
the present study is more sensitive and more rapid to perform. 

For the determination of antibodies against mycoplasma antigen in the organ 
culture. use was made of 125 I-labelled anti-swine gamma-globulin antibodies. 
isolated from hyperimmune rabbit serum. These antibodies were not class-specific 
and reacted not only with heavy chains of IgG. but also with light chains of all 
immunoglobulin classes. 

Thf! finding that the titres of class-specific IgM antibodies in the blood sera 
were. for the most part. higher than those of IgG and IgA suggests a primary 
antibody response and a higher avidity of IgM antibodies for the antigen. This 
phenomenon was confirmed by repeated examination. It may be presumed that where 
class-specific antibodies are used. reaction occurs only with one class of bonded 
immunoglobulins. This results in reduced nonspecific activity binding in control 
samples. an advantage in the evaluation of experimental samples. The determination 
of class-specific anti~dies thus proved to be of value not only in the elucidation 
of the course and dynamics of antibody response of infected piglets. but al80 as a 
factor contributing to a higher sensitivity of antibody detection by RIA. 

The origin of the serum antibodies is obViously to be ascribed to lymphoid 
tissues other than those followed in the present study. An explanation for the high 
level of antibodies on day 28 in piglet No. 1 may be seen in the development of vast 
populations of plasma cells and immunoglobulin-secreting cells in the bone marrow. 
other lymph nodes and possibly other tissues. 

Radioimunologlcky prdkaz protUatek u bezmikrobnlch selat inilkovanych 
Mycopla4.a hyoll.h.i.n.i.4 

Radioimunologickou technikou byla sledovana protilatkova odpovea bezmikrob
nfch selat infikovanych Mycopttu..a hyoJth.i.lli. Synteza protilatek in vitro byla 
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prokaza.na ve slezine, trachee, slinne IIbe a mlznf uzline, pl'i~eml nebyla zjistena 
v plicfch a v nosnl sliznici. Pl'fmy vztah mezi vyskytem protih,tek v krevnfm seru 
a sledovanych organech nebyl prokban. Protilatky, ktere byly zjiiiteny v seru. 
byly pl'evUne tl'fdy IgM. 

Pa~HOHMMYHonOrHqeCKOe onpe~eneSHe aSTHTen 6eSMSKpo6HWX nopOCRT, 
HstHUHpoBasswx lAyc.opl46/114 hyo!1.1W1.i6 

Pa~HOHMMYHonOrHqeCKHM MeTO~OM npoBO~HnHCb Hccne~OBaHHR aHTHTen Y 
6eSMHKpo6SWX nopoCRT, HstHUHpoBaSHWX lAyc.opl46/114 hyo!l.lWl.i6. CHSTes aHTHTen 
B npo6HpKe 6wn YCTaHoBnes B cenesesKe, ~wxaTenbSOM ropne, cn~HHIoIX 

.enesax H nHMtaTHqeCKHX ysnax. OSK He 6wnK BWSBnesw B nerKHXH 
cnHsHCToA Hoca. npRMoe OTsomeSHe Me.~y SanHqKeM aHTHTen B KPOBRHOA 
UWBopoTKe H Hccne~yeMlolx opraSOB se 6wno YCTaSOBneso. ABTKTena 6wnH 
YCTaSOBnesw B CWBopoTKe H npeHMymecTBeSHO OTSOCHnHCb K KaTeropHH Is". 
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