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Abstract

Si%4k F., M. Gois, F. Kuksa: Passive and Active Protection Against the Deve-
lopment of Pathological Changes in Piglets Infected with Bordetella bronchiseptica.
Acta vet. Brno, 48, 1979: 85—94.

Active and passive immunization of piglets against Bordetella bronchiseptica
restricted the development of gross changes in the nasal turbinates and lung after
intranasal or contact infection. Gnotobiotic piglets were used to test the effect of
specific hyperimmune serum against B. bronchiseptica in relation to the concentration
of intranasally administered organisms: infection with 10° colony-forming units
(CFU) of B. bronchiseptica/ml did not produce turbinate atrophy in any of 6 se-
rum-treated piglets, but did soin 6 of 7 controls; infection with 107 CFU/ml produced
turbinate atrophy in 2 and lung lesions in 1 of 5 serum-treated piglets as against
turbinate atrophy and lung lesions in 4 and 2 animals, respectively, out of 4 controls;
infection with 10° CFU/ml produced turbinate atrophy in 3 and lung lesions in 4
of 5 serum-treated piglets as against atrophy and lung lesions in 5 and 4 animals,
respectively, out of 5 controls. ’

Intraperitoneal vaccination of piglets from a herd with minimum morbidity
with two doses of inactivated B. bronchiseptica failed to yield convincing results:
turbinate atrophy was found in 4 out of 6 vaccinated animals and in all 6 controls.
After double vaccination of 4 conventional piglets into the nasal submucosa, slight
turbinate atrophy was found in 1 experimental animal as against 2 out of 4 controls.
After double subcutaneous vaccination of 6 conventional piglets, all experimental
animals had normal turbinates where as 3 of 6 -controls showed turbinate atrophy.

The numbers of B. bronchiseptica in the turbinate mucosa and lung were generally
higher in the controls than in actively or passively immunized piglets. Piglets immu-
nized actively by any of the three routes employed produced specific agglutinating
antibodies.

Atrophic rhinitis, immunization, inactivated vaccine, specific antiserum.

Bordetella bronchiseptica is one of the most common initiators of the processes resulting in
turbinate atrophy and other changes in the nasal cavities of pigs. Mild forms of turbinate atrophy
after experimental infection with B. bronchiseptica alone have been reported by a number of in-
vestigators (Ross et al. 1967; Harris and Switzer 1968; Shimizu 1971; Kemeny 1972;
Logomarsino et al. 1974; Goi$ et al. 1974; Brassinne et al. 1976; Edington et al. 1976;
Tornoe and Nielsen 1976).

The earlier view that Pasteurella multocida has an aetiological relation to atrophic rhinitis (AR)
{Gwatkin et al. 1953) has recently been shared by a number of other writers (Dirks et al. 1973;
Nielsen et al. 1976; de Jong et al. 1976), although some investigators failed to produce experi-
mentally pathomorphological changes reminiscent of AR (Harris and Switzer 1968; Nakagawa
et al. 1974; Goi} et al. 1975).

The present study demonstrates the possibility of passive and active protection against B.
bronchiseptica infection under experimental conditions.



86

Materials and Methods

Experimental Animals

The animals used were gnotobiotic piglets, reared in incubators, piglets from a minimum-di-
sease herd and piglets from conventional dams. All were negative for B. bronchiseptica and P.
multocida on microbiological examination by means of nasal swabs before the start of the experi-
ments. Some groups of animals were examined in this way several times during the experiments.

Preparation of Bordetella bronchiseptica bacterin

Br 1, a low-passage strain of Bordetella bronchiseptica isolated from the nasal cavity of a piglet
with AR, was inoculated into brain heart infusion (OXOID, CM 225) and the cultures were agi-
tated on a shaker at 110 oscillations per min. for 24 hours at 37 °C. The resultant growth was
concentrated by adding to it a culture of the same strain that was grown on meat-peptone agar
with 1 per cent glucose and washed from the agar surface with saline. After the concentrated cul-
ture was checked for purity and the number of organisms was determined [this was invariably
higher than 10%° colony-forming units (CFU) per ml], the organisms were inactivated with formalin
to a final concentration of 1:500 and checked for inactivity 24 hours later. The bacterin thus
prepared was frozen twice and stored at + 4 °C until use.

Preparation of Hyperimmune Sera for Passive Immunization

Hysterectomy-derived and colostrum-deprived piglets from a minimum-disease herd, approxi-
mately 60 kg in weight, were immunized with inactivated antigen of either B. bronchiseptica or
Mycoplasma hyorhinis strain S 218 administered in incomplete Freund’s adjuvant in seven to
nine 10-ml doses; the first two doses were injected subcutaneously (s. c.) behind the ears and the
next five to seven doses were given intravenously (i. v.) at weekly intervals. The animals were
killed one week after administration of the last dose. The agglutination titre of B. bronchiseptica
antiserum was 1: 1280 (0.1 ml) and the titre of metabolism-inhibiting antibodies of M. hyorhinis
antiserum was 1: 640 (0.1 ml).

Active Immunization of Piglets

The following three types of immunization were employed:

(1) Intraperitoneal (i. p.) immunization with two 1-ml doses of bacterin

(2) Immunization by injection of two 0.5-ml doses of bacterin into the nasal submucosa appro-
ximately 1.0 to 1.5 cm ‘deep, the injection being made from the medial side of the rims of the
nasal cavities

Table 1 e

A
Effect of specific hyperi serum inst Bordetella bronchiseptica in gnotobiotic pightts infected
with Bordetella b hiseptica*
Gross changes Isolations
Piglet Days after
No. infection . . . from turbinate
when killed in turbinates in lungs mucosa from lung
G10 2 kR 4 -
@ G 12 1 - 4 -
o G13 1 - 3 -
g G 17%* 21 2 - 1 -
8 G 19 2 - 4 -
G 20** - - 4 -
G21 2 - 4 -
G 11 - - 2 -
-] E G 14 - - 2 -
£3 G15 21 1 - 3 -
g G 16 - - 2 -
=k G 18 - - 3 -
E G22 - - 3 -

* Infecting inoculum titre of 5.0 X 10° CFU/ml
** Contact infection
*** Negative findings
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(3) Immunization by s. c. injection of two 2-ml doses of vaccine mixed in equal volume with
Freund’s incomplete adjuvant, with the first dose injected in the axillary region and the second
in the inguinal region 7 days later.

Other relevant data are given in Tables 5—7.

Passive Immunization of piglets

Three groups of piglets were given antiserum against B. bronchiseptica i. p. in two doses (3
and 5 ml) on the 3rd and 5th days after birth. Another group received mixed antiserum against
B. bronchiseptica and M. hyorhinis (ad) in two i. p. doses of 5 ml on the 3rd and 5th days after
birth.

Infection of piglets

The infecting strain of B. bronchiseptica was propagated in the same way as in the preparation
of bacterin. Experimental piglets were infected with a 24-hour live culture by instilling 0.5 ml of
the culture, diluted to the appropriate concentration, into both nostrils of each piglet in the supine
position. After the piglets were infected, each inoculum was tested for the quantity of organisms;
their numbers are given in Results.

Actively immunized piglets were challenged after the second dose at times specified in the tables.
Passively immunized piglets were challenged at 6 days of age — the day following the second dose
of antiserum. Details of combined B. bronchiseptica and M. hyorhinis challenge are given in Table 4.

Control piglets of each group were infected in the same way as the experimental animals,

Necropsy and Microbiological Examination

Piglets were killed at intervals specified in individual tables and examined for gross changes
in the nasal turbinates, septum and mucosa after cross-sectioning the nasal cavity at the level of the
mouth corners. Macroscopic turbinate atrophy was graded as follows: 1, slight; 2, moderate;
3, marked. Lung lesions were evaluated after opening the thoracic cavity by the following criteria:
1, slight lesions in one lobe; 2, slight lesions in more than one lobe; 3, extensive lesions.

After gross examination of the turbinates, both parts of the nasal cavity remalmng inthe head
portion after sectioning were swabbed with a sterile pad for microbiological examination. Excisions
taken from the lung lesions were also examined by culture. The numbers of B. bronchiseptica
were determined by evaluating their growth on the Mac Conkey medium using the following
scoring system: 1, solitary colonies; 2, light growth; 3, heavy growth; 4, massive growth. The
concentration of M. hyorhinis was determined by titration in a mycoplasma growth fluid medium
and the results were expressed in colour-changing units (Purcell et al. 1966).

B. bronchiseptica agglutinins the sera of vaccinated and control piglets were demonstrated by the
rapid agglutination method as described by Kemeny (1973).

Results

Passive Immunization. of Piglets Against B. bronchiseptica alone
and in Combination with M. hyorhinis

The effect of hyperimmune serum against B. bronchiseptica was investigated
in relation to various concentrations of challenge doses of B. bronchiseptica in
three groups of gnotobiotic piglets kept in incubators throughout the experiment.
Its protective effect was most pronounced in piglets infected with the lowest
dose of B. bronchiseptica employed, i. e. 5.0 x 10° CFU/ml. Of 7 control piglets
in this group, 6 showed turbinate atrophy varying from slight to moderate (grade
1 to 2), whereas all the 6 experimental piglets passively immunized with the hy-
perimmune serum exhibited no gross changes and had, for the most part, lower
counts of organisms in the nasal cavities than the controls (Table 1). The lungs
of both experimental and control piglets of this group were negative by gross as
well as cultural examination.

In the group of piglets infected with B. bronchiseptica at a rate of 3.0 x 107
CFU/ml the 4 controls all had marked (grade 3) turbinate atrophy and two of
them had also marked lesions in the lung. Of the five passively immunized piglets,
2 showed changes in the turbinates and one also in the lung. Microbiological
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Table 2

Effect of specific hyperimmune serum against Bordetella bronchiseptica in gnotobiotic piglets infected
with Bordetella bronchiseptica*

Gross changes Isolations
Piglet DatYs after
infection i
No. when killed in turbinates in lungs fror;:ll:)rol;;nate from lung

E-] G 01 3 — 4 3
g G 02 3 3 3 4
g G 03 20 3 — 3 3
[&] G 04 3 3 4 4
g G 05 - - 4 ~

]
2 G 06 - 3 3 3
g @ G 07** 20 3 - 3 —
ol G 08** 2 - 3 -
5 G 09 = - 2 -

* Infecting inoculum titre of 3.0 X 10 CFU/ml
** Very small piglets weighing less than 1 kg at birth
Table 3

Effect of specific hyperimmune serum against Bordetella bronchiseptica in gnotobiotic piglets infected
with Bordetella bronchiseptica *

Gross changes Isolations
Piglet Days after
No. infection . . . from turbinate

when killed in turbinates in lungs mucosa from lung
@ Go 3 3 4 4
g G1 3 3 4 4
=] G2 22 3 — 3 1
8 G3 3 3 4 4
G4 3 3 4 4
g G6 - - 3 2
EE: G6 - - 3 2
S G7 22 3 3 3 3
=k G8 3 3 3 3
B G9 3 1 3 3

* Infecting inoculum titre of 5.0 X 10° CFU/ml

Table 4
Effect of bivalent specific hyperimmune serum in conventional piglets infected with My 1 hyorhinis*
and Bordetella bronchiseptica**
Gross changes Isolations
Piglets Days after M. hyorhinis B. bronchiseptica
No infection from tur- from tur-
) whenkilled |in turbinates| in lungs
binate from binate from
mucosa lung mucosa lung
Z]
° K11 21 1 - + (10D)*** 4 (10%) 3 —
E K12 21 3 2 + (109 ~ 4 3
6 K13 42 2 2 + (10%) + (10%) 4 —
] " 3 _
Sg g1 K9 21 2 — + (101 — )
s=2| K10 21 — — + (10Y + (10® — —
£78| K8 2 3 - +aoy |+ a0y - -

* Infecting inoculum titre of 4.0 X 108 CFU/ml
** Infecting inoculum titre of 7.0 x 10®* CFU/ml
*** Colour-changing units
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findings in the nasal cavities and lungs (Table 2) did not suggest a higher pro-
tection of the lung against microbial invasion in immunized piglets than in the
controls when a relatively high challenge level was employed.

In the group of piglets challenged with the highest dose of B. bronchiseptica,
5.0 x 10° CFU/ml, the 5 controls all had marked turbinate atrophy and 4 of them
had also extensive lesions in the lung. Of the 5 immunized piglets, 3 showed
marked atrophy and 4 had lung lesions, mainly of grade 3. Microbiological
findings correlated with the gross changes (Table 3). High infecting doses produc-
ed extensive lesions in the nasal cavities and lungs, no matter whether the piglets
were immunized or not.

These findings in these experiments on gnotobiotic piglets suggest that the
extent of pathological changes in the nasal cavities and lungs was related to the size
of the infecting dose. This would imply that hyperimmune serum is able to restrict
the development of pathological changes only if the infection is not massive.

In another similar experiment, the protective effect of bivalent hyperimmune
serum against B. bronchiseptica and M. hyorhinis was tested on three conventional
piglets. These were infected with 2.0 X 108 CFU/ml of strain of M. hyorhinis
S 218 at 5 days of age and with 7.0 X 108 CFU/ml of the B. bronchiseptica strain
48 hours later. Macroscopic changes in the turbinates and lungs were more fre-
quent in the controls than in the immunized animals. The same applies to the
frequency of isolation of the two organisms (Table 4). This would indicate that
bivalent serum may restrict the extent of pathological changes in the respiratory
tract, even in combined infections.

Active Immunization of Piglets Against B. bronchiseptica
Intraperitoneal Immunization

The experiment involved 12 piglets from a sow -from a minimum-disease
herd. Six of them were immunized i. p. and six served as controls. All were
exposed to infection at 20 days of age, i. e. immediately after the second vacci-
nation of the experimental animals, by placing them in contact with two gnoto-
biotic piglets that had been infected with B. bronchiseptica in incubators. During
the next 21 days the contact piglets were examined several times for the presence
of B. bronchiseptica in the nasal cavities by means of nasal swabs. The results
of these examinations, together with the numbers of the organisms in the nasal
cavities determined after slaughter (32 days after contact infection) and the macro-
scopic findings in the nasal cavities, suggest that i. p. vaccination may give piglets
a moderate degree of protection. Of the 6 vaccinated piglets, 2 had normal turbi-
nates, three showed turbinate atrophy of grade 1 and one had turbinate atrophy
of grade 2. The six controls all had turbinate atrophy and some had also deviation
of the nasal septum; these pathological changes were of grade 1 in two animals,
grade 2 in three and grade 3 in one animal. The numbers of B. bronchiseptica
organisms colonizing the nasal cavities were generally higher in non-vaccinated
than in vaccinated piglets as shown by the results of examinations made during
the experiment and after sacrifice (Table 5). The results suggest that vaccination
gave the piglets only a partial protection against massive colonization by B.
bronchiseptica and apparently protected them also from the development of
marked turbinate atrophy. The sera obtained from the vaccinated piglets at
sacrifice all contained low levels of agglutinating antibody (1: 10 to 1: 20), whe-
reas the controls had a titre of 1:10 only in one animal and negative results
(1:5) in the others.
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In other experiments, the effect of i. p. immunization was tested in small groups
of gnotobiotic and conventional piglets which, unlike those in the previous expe-
riment, were infected intranasally with B. bronchiseptica at a rate of about 10°
CFU/ml. When the animals were killed 21 days after infection, no differences
were found in the degree of turbinate atrophy and microbiological findings
between vaccinated and non-vaccinated animals. The degree of protection that
can be conferred to piglets by this form of immunization is open to question.

Table 5

Intraperitoneal vaccination against Bordetella brongh;iseptica of piglets from a herd with minimal
morbidity

Piglet Vaccinated Non-vaccinated

No. | 37 | 38 | 30 | 0 | &

33 34 36 42 43 44 35

Vaccinated at
12 days of age + + + + + + - - - - - -
Revaccinated at

20 days of age +
Infected by contant
after revaccination
Finding of B.
bronchiseptica

in nasal 3)
cavities; figures

in parentheses  (7)
denote number

of days after (12)
exposure to
infection (15)

(21)

+
+
+
+
+
|

|

!

!

|

|

+
+
+
+
+
+
+
+
+
+

=N W e
NN W oW N
NN W oW
N W = e

N W W W
O N N N
W N W AN
[CI TN

N R R R W
SIS N. F Y
IS .l; [

I S N T O )

Days after exposure .
when killed 32 32 32 32 32 32 32 32 32 32 32 32

Gross findings in
turbinates and nasal
septum 1 2 — 1 1 — 1 2 1 3 2 2
Bacteriological
findings in turbinates | — 2 2 2 2 3 3 3 2 2 4 3
Titre of
agglutinating
antibodies 1:20 | 1:20 | 1:10 | 1:20 | 1:20 | 1:20 | 1:10 | 1:<5 | 1:<5 | 1:<5 | 1:<5 | 1:<5

Inoculation into the Nasal Submucosa

The experiment involved 8 conventional piglets, half of which were vaccinated
as described in Materials and Methods. They, and the controls, were challenged
with B. bronchiseptica at a rate of 3.0 x 108 CFU/ml. As in the previous group,
a slight difference between vaccinated and non-vaccinated animals was apparent:
of the 4 vaccinated piglets, 1 had turbinate atrophy and 2 had solitary colonies
of B. bronchiseptica at the affected sites, whereas in the control group 2 animals
showed slight turbinate atrophy alone or in combination with deviation of the
nasal septum and massive colonization of the turbinate mucosa by B. bronchi-
septica (Table 6). This slight difference between vaccinated piglets and controls
cannot be interpreted as indicating the merits of vaccination, since the number
of animals employed was too small. On the other hand, it is evident that the vacci-
ne administered by this route stimulated the production of agglutinating anti-
bodies in the serum (Table 6).
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Table 6 ‘
Vaccination against Bordetella bronchiseptica of conventional piglets by inoculation into the nasal sub-
mucosa
Piglet Vaccinated Non-vaccinated
© 59 | s8 | 56 | 57 64 | 61 | 63 | 62
|
Vaccinated at 12 days of age + l + + + - ‘ - - -
Revaccinated at 21 days of age + + + + - -
Infected with B. bronchiseptica*
at 25 days of age + + + + + -+ +
Days after exposure when killed 57 61 72 89 57 61 72 89
Gross findings in turbinates and nasal |
septum 1 - — - 1 1 — -
Bacteriological findings in turbinates 1 1 ‘ — — 2 3 - -
Titre of agglutinating natibodies 1:40 1:20 | 1:40 1:80 1:10 1:10 1:10 1:10
* Infecting inoculum titre of 2.0 X 10° CFU/ml
‘Table 7 )
Subcut: ination against Bordetella bronchiseptica of conventional piglets by inoculation in the
axillary and inguinal regions
Piglet Vaccinated Non-vaccinated
o 8 | 88 | 93 | 94 | 95 | &7 | 90 | 91 | 96 | o7 | 98 | 89
Vaccinated at
12 days of age + + + + + + - — — - — -
Revaccinated at + + + + + + - — - — — -
19 days of age
Infected with
B. bronchiseptica*
at 26 days of age + + + |+ + + + + + + + +
Days after exposure
when killed 30 44 60 60 71 71 30 44 60 60 71 71
Gross findings in
turbinates and nasal :
septum - - i - - - - - 1 - 2 1
Bacteriological :
findings in turbinates 2 — 1 1 1 - 4 1 1 2 3 2
Titre of aggluti- .
nating antibodies 1:10 | 1:40 | 1:40 | 1:40 | 1:80 [1:320|1:<5|1:10 | 1:10 | 1:10 | 1:10 | 1:10

*

Infecting inoculum titre of 3.0 X 10 CFU/ml

Subcutaneous Vaccination

The experiment involved 12 piglets, half of which were vaccinated as descri-
bed in Materials and Methods. The infecting dose contained 2.0 x 10° CFU/ml.
The result suggest that s. c. vaccination gave the piglets local protection against
the development of turbinate atrophy and deviation of the nasal septum. The
6 vaccinated piglets all had normal turbinates, whereas 3 of the 6 controls showed
slight to moderate turbinate atrophy and deviation. In agreement with these re-
sults, microbiological examination revealed B. bronchiseptica more frequently
and in higher concentrations in the nasal cavities of the controls than in the
vaccinated animals (Table 7). Comparison of the titres of agglutinating antibodies
in the two groups shows that s. c. immunization stimulated the production of
serum antibodies.
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Discussion

In agreement with other studies (Harris and Switzer 1972; Farrington
1974; Nakase et al. 1976) double s. c. vaccination of piglets was effective in
restricting the development of pathological changes due to B. bronchiseptica.
Inoculation into the nasal submucosa and i. p. immunization, on the other hand,
proved to be only a mildly stimulating means of restricting the growth of B.
bronchiseptica and the development of pathological changes. However, it should
be pointed out that the numbers of animals employed were too small to permit
more definite conclusions as to the effects of the individual immunization proce-
dures. Since s. c. vaccination showed the most promise, trials were started to test
its effect on a larger scale in herds with a history of AR and B. bronchiseptica
infection.

Our experiments with administration of hyperimmune sera were guided by
the observations that colostral antibodies may protect piglets from the develop-
ment of atrophic changes fairly well provided that the infecting doses of B.
bronchiseptica are not too high (Koshimizu etal. 1973). The protective efficacy
of the hyperimmune serum decreases with increasing infecting dose. In the pre-
sent study, piglets infected with relatively large doses of B. bronchiseptica had
more severe changes in the nasal cavities and lungs than animals infected with
the lower doses. Nevertheless, the evidence from the present experiments suggests
that antibodies administered i. p. reach not only the lower, but also the upper
respiratory tract in such concentrations that their direct or indirect effects incre-
ase the body defences of the animal. Similar results were obtained in our previous
experiments on gnotobiotic piglets infected with M. hyorhinis (Goi§ et al. 1974).
The results reported here warrant further trials of specific serotherapy and sero-
prophylaxis in infectious diseases of the respiratory tract. Similarly, the evidence
from experiments with other microorganisms such' as Pasteurella multocida
(Collins 1973), Vibrio cholerae (Pike and Chandler 1971), Mycoplasma hyo-
pneumoniae (Lam and Switzer 1971) and Mycoplasma pulmonis (Taylor and
Taylor—Robinson 1976) suggests that the colonizing activity and growth of
the organisms were markedly restricted by passively administered specific antise-
rum. All this implies that specific antisera may find general application in the
treatment or prophylaxis of bacterial infection.

Our field trials with immunoprophylaxis of AR are still in progress. The results
so far have failed to provide convincing evidence. In some herds, vaccination
in combination with sanitary measures reduced the incidence of B. bronchi-
septica and AR (Gois et al. 1978) but failed to do so in others. This would imply
that more than one agent is involved in the aetiology of AR. Nevertheless, vacci-

nation against B. bronchiseptica may prove useful as part of AR control measures
in the field.

Pasivni a aktivni ochrana p¥ed vyvojem zmEn u selat infikovanych
Bordetella bronchiseptica

V prici byly prokdziny tlinky aktivni a pasivni imunizace na omezeni vyvoje
makroskopickych zmé&n na nosnich konchich a v plicich po intranazilni nebo
kontaktni infekci Bordetella bronchiseptica (B. b.). Uéinek specifického hyper-
imunniho séra proti B. b. zkouSeny na gnotobiotickych selatech, byl ovéfovin
v zédvislosti na koncentraci intranazilné podanych mikroorganismii. Pti infekCni
dévce 105 kfj B. b. zadné ze Sesti selat (0/6) oSetfenych sérem nevyvinulo zmény
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na konchich, naopak u kontrol 6/7. Pti infek¢ni davce 107 &fj mélo 2/5 selat oSe-
tfenych sérem zmény na konchéach a 1/5 na plicich, u kontrol 4/4 na konchich a 2/4
na plicich. Pti infek¢ni dédvce 10° kfj mélo 3/5 selat oSetienych sérem zmény na
konchich a 4/5 na plicich, u kontrol 5/5 mélo zmény na konchich a 4/5 na plicich.

Ucdinek opakované intraperitonealni vakcinace usmrcenou kulturou B. b.,
ovéfovany na selatech s minimélni nemocnosti nebyl piesvédCivy: 4/6 vakcino-
vanych vyvinulo zmény na konchéich proti 6/6 u kontrolnich. Pti opakované vakci-
naci pod sliznici nosnich dutin konvenc¢nich selat mélo 1/4 mirné zmény na kon-
chich a 2/4 u kontrol. Pfi opakované podkozni vakcinaci konvenénich selat 0/6
mélo zmény na konchich, kdeZto 3/6 u kontrol. ‘

MnoZ#stvi zjiStovanych mikroorganismi B. b. na sliznici konch, pfipadné
v plicich bylo u kontrol vét§inou vy$§i nez u aktivné a pasivné imunizovanych.
U aktivné imunizovanych zvifat i. peritoneilné, podslizni¢n€¢ a podkoZné doslo
k vytvofeni specifickych aglutinacnich protildtek.

IlaccuBHas M aKTMBHasA 3alIUTa OT M3MEHEHMI, NPOTEKAIOIIMX y CBHMHOK, MHpH-
nuposaunsix Bordetella bronchiseptica

B pa6ore ObLaM BHISABJIEHH! IOCJAENCTBUA AaKTUBHOA K IIACCHBHOM HMMyHH3a-
Ui, HaIpaBJEHHBIX Ha OrpaHUYEHHE DasBUTHA MaKPOCKOIIMYECKMX H3MEHEHMI
HOCOBHIX PAaKOBHH U JIETKHX IIOCJ€ WHTPAaHA3aJbHON WJIM KOHTAKTHOM MHPeKIHit
Bordetella bronchiseptica (B. b.).BoageiicTBue cnennuduueckoil rUIepUMMYyH-
HOU CHIBOPOTKM NpoTHB B. b. nposepsieMoe Ha rHOTO6MOTHYECKMX CBHHKAX, HC-
CIIENOBANOCh B 3aBUCHMMOCTH OT KOHIJEHTPALIMM WMHTPAHA3AJbHO IIONABa€MBIX
MHUKpOOpraHuaMoB. Ilpu uH$exumonuoit mose 10° xde B. b., Hu Ha onHol u3
mecTu cBUHOK (0/6), KOTOPBIM BBOZHMJIACH CHIBODOTKA, He HeGIONANUCH M3MEHe-
HUs Ha HOCOBHIX PAaKOBMHA, HaoGOpoT y KOHTpousHex — 6/7. Ilpu mudexnuon-
Hoit mose 107 xde 2/5 CBHHOK, MONYJAIOUIMX CHIBOPOTKY, NMPONENANM H3MEHEHHS
pakoBuH u 1/5 CBMHOK — JerKHX, KOHTpombHble — 4/4 pakoBun u 2/4 nerxux.
IIpu undeximonHoit nose 109 xde y 3/5 CBUHOK, MOIyHAOIUX CHIBOPOTKY, Ha-
6momanuce M3MEHeHUs PaKOBUH U 4/5 — Ha JIETKHX, y KOHTPOJBHHX 5/5 oTiu-
9ajoCch U3MEHEHUAMM pPakoBUH u 4/5 jerxux.

IIpu moBTOpHON BHYTPHODIOIIMHHON BAKIMHAIMK YMEDIIBJIECHHOM KyJbTYpHE
B. b. mpoBepsieMoe Ha CBMHKAaxX ¢ MUHMMAJBHOH 3a260€BaeMOCTHIO BO3JEHCTBHE
He 6BLIO y6emuTeabHBIM: y 4/6 BaKIUHHPOBAHHBIX HAGMIONANHCH M3MEHEHMA pa-
KOBHH II0 CpaBHeHMIO ¢ 6/6 y KoHTposibHBIX. IIpu IOBTODHOH BaKIMHALIMHM TIOK
CJIMBHCTOH IOJIOCTEH HOCAa MCCJAENyeMBIX CBUHOK Habmomanuck y 1/4 Hesmaum-
TeJbHblE U3MEHEHUA PaKOBUH U 2/4 y KoHTposbubix. [Ipu moBTOpHOM MOZKOXHOMK
BaKUMHAUWK HCCIeNyeMbIXx CBUHOK 0/6 OTIMYaoch M3MEHEHHSAMM DAaKOBHH, Ofi-
Hako, 3/6 y KOHTDOJBHEHIX.

KoanuectBo BEIABAsIEMBIX MUKpOOpraHuaMoB B. b. Ha cau3ucTHIX paKoBUH Wiz
B JIETKUX ObLIO y KOHTPOJBHEIX IPYII 3a4acCTyio BhILIE II0 CPABHEHHIO C aKTHBHO
MM TacCHBHO MMMyHH3MPOBAaHHEIMH. Y aKTHBHO HHTEPIEPUTOHEAJHLHO, ITOICIM-
3UCTO MJH MONKOKHO MMMYHHM3HMPOBAHHBIX JKABOTHHIX HaGJIONAjoCcs o6pasoBaHue
crienyudUUECKUX arTAIOTHHALIUOHHEIX aHTUTE.
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