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A fOSOL VACCINATION 0P GUInEF PIGS AGAINST ANTHRAX

1edycyna Yeterynaryjna Dr. Mieczyslav Chajkovski of the
(Veterinary Medicine) Veterinary Service Research Center
Vol. X[t No* 11 v pp 652-654 19% in Pulavy. Author's addrepss

Pulavy, ul. Dziersynskiegit block 30
apartment 8,

* Modern prevention of infectious diseases is involving more and more
mass vaccination of animals by which the susceptibility of the animals to
the infection is reduced. Among many methods of vaccinations of animals

* (skin vaccination, subcutaneous, intramuscular, oral, etc.), the aerosol
* method is gaining in interest. It makes it possible to immunize simultane-

,f ously a large number of animals within a very short period of time (in about
15 minutes) by using a small amount of vaccine. The preparation is intro-
duced in the respiratory organ in'the form of aerosol. It affects a very
large surface of the tissue of the organism and a large number of the
nervous reception organs, because the rwzpiratory area of the animals is
60-65 times larger than the surface of the skin and several hundred times
larger than the surface of the stomach. At the same time, in the case of
aerosol vaccination we have spontaneous combination of iumunization through
the lungs, through the conjunctiva, and through the mouth.

Aleksandrov and associates (1 2) carried out interesting studies
concerning iunization of animals by means of sprays of dry vaccines
against anthrax, brucellosis, tularemia, "and plague. Their experiments
covered 500 guinea pigs, 165 rabbits, 523 sheep sai 30 monkeys, which were
immunized in small chambers 1.5-p m2 in capacity, or in rooms 5-20 m3 in
capacity. Por control purposes, they vaccinated animals subcutaneously in
the laboratory. The resulting degree of imaunization as well as the period
of immunization after the application of the method of aerosol vaccination
-were similar to the results observed in' subcutaneous vaccination.

In the study by Bigelsbach and associates (4) relating to the
vaccination of monkeys and gainea pigs against tulazemia, the description
gives the results of the observotion. ofthe degree of Imnisation after
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vaccination by several methods. Monkeys vaccinated by the aerosol method
shoved greater immunization to the infection by microbes of tularemia
through aerosol than monkeys immunized intradermally. In the first case
100% of the monkeys which were infected by a dose of 750 live bacilli
survived, in the second case 57-63% of them survived.

At the same time, in the case of the animals of the first group it •
Was possible to breed infectious bacilli of tularemia from the blood in 13%
of the cases, in the second group in 50-71%. The authors conclude that the
aerosol immunization by means of vaccine against tularemia results in
greater resistance than intradermal or subcutaneous vaccination. Vhite and
associates (13) studied the dynamics of the formation of antibodies in
monkeys which have been vaccinated against tularemia by the aerosol method
and by the intradermal method. Among the animals of the first group they
found antibodies in the cells of the lung tissue as early as seven days
after the vaccination, while in the second group they did not find them at
all in such cells, and they were able to discover them to reeks later at
the place of vaccination. The dynamics of the formation of antibodies in
the regional lacteal glands and in the spleen of both groups of animals VS
the same.

Li Pritulin (9) made studies concerning the possibility of aerosol
vaccination of 25 sheep, 12 calves, 3 pigs, 3 horses, axi 3 goats against
paratyphoid fever, He carried out the experiments in rooms in which he
sprayed vaccines in the amount of 30-40 million microbes in one liter of

*' the air. The average dose of the aerosol per animal was 500-600 million
! bacteria during an exposure lasting 15-30 minutes. The animals under study

achieved Immunity after 8-10 days, and the immunity lasted 10!11 months.

Miessczerjakova (8) tried to immunize 8 pigs by means of vaccine
against dysentery. The vaccine was sprayed in the place where the animals
were located. She achieved a high degree of immunity to infection by
dysentery among the vaccinated animals during her experiments. Nuliesko
and associates (6, 7) carried out studies of swine plague. They immunized
19 pigs by aerosol vaccine. In 9 of them they obtained strong immunity
against the plague, while in the others the immunity was slight. During
the experiments they found that the animals had a similar post-vaccination
reaction as in the case of intramuscular vaccination.

Sielivanow (12) used a large number of animals to study the possibility
of using aerosol vaccination against brucellosis. ie vaccinated 6576 sheep
by spraying vaccination 19 in a dose of 15-30 billion bacterial cells per
animal. After 15-30 days, he noted the formation of antibodies which were
registered by means of positive serological reactions (agglutiation and
OVD). The degree of immunization as well as the period of its duration vas
close to the results obtained after subcutaneous vaccination of animals.,

Bosenlmw (3), Pokofiefa and Golubmisi (10) " vell as Voanik
and associates (14) earied eot -studies eameming the aerosol vasetuae
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of poultry against plague. These studies covered more than 100000 chickens.

All the experiments shoved that the method of vaccination in suitable for
0 practical application in the field.

The study described in this article deals with aerosol vaccination of
guinea pigs against anthrax.

Method of Study

The experiment was carried out by means of a liquid anti-anthrax
vaccine "Antraxcul" I and II manufactured by the Establishment of Bioveteri-
narian Industry at Gorzov. The vaccine vas sprayed by means of a glass
atomizer (the size of the particles was 0.88-15.72 A. ) in a metal chamber
D111 with a capacity of 359 1. The guinea pigs were immunized by aerosol
vaccination against anthrax I by keeping them in the chamber during the
spraying which lasted 66 minutes and 36 seconds. The aerosol dose per
guinea pig was equivalent to 0.1 g of the vaccine. After the exposure, the
animals were transferred from the chrmber to cages and the degree of their
immunity was determined by means of subcutaneous administration of vaccine
II, in which LD5o was determined for guinea pigs by the Reed and Muench
method (11). While the aerosol vaccination was in prqgress,_aothem group
of animals were vaccinated intradermally by a dose Of 0.1 ml of the vaccine.
The immunization of these guinea pigs was determined in a similar way as in
the case of the previous group of animals* At the same time, the authors
administered the vaccine II to guinea pigs which bad not been immunized*

' This was done for purposes of control.

£ The animals which were used in the experiments came from the O. B.
\ $ 8I. Vet, cattle, they were healthyq vell kept, and their weight was 380-400 go

Results of Studies

The first group of animals, which consisted of three guinea pigs, were
immunized by aerosol vaccination against anthraxp three guinea pigs were
immunized intradermally and three guinea pigs were used as a control group
by giving them five doses of LD5O vaccines I 30 days after the immunization.
The same procedure was applied to the animals of the second and third group.
Further studies of the degree of immunity of the vaccinated animals were
carried out with the next three groups after 60 days. The amount of the
vaccine was reduced to 2 LD5 0 . The last test was carried out after 90 days
with a dose of 1 LDO50. The guinea pigs which did not show immunity died of
anthrax within 2-4 days. The results obtained are presented in table 1.

Among nine guinea pigs which ore immunized by aerosol vaceine, only
two were immune to infection by anthrax after 30 days from the moment of
vaceination, while in the group of animals which were vaccinated intra.
dermally there were four guinea pigs which survived the infection. After 60
days, there remained only one guinea pig which was Imuanised among nine
guinea pigs which received aerosol vaccination, while two pinea pip were
immunised in the group of guima pigs which had been vacsinated intasderilly.
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Table 1. Deee of immunity of guinea pigs vaccinated against
anthrax by the aerosol method and intradermal method.
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Keys I - Number of animals, 2 - after 30 days, 3 - after 60 days, 4 - after
90 days, 5 - immunized, 6 - aerosol method, 7 - intradermal metho40 8 -
control.
Noste The numerator designates the number of animals used in the experi-
met, the denominator indicates the number of animals which died.

Studies of five animals ii snized by aerosol vaccination and five by"
intradermal vaccination after 90 days from the moment of vaccination shoved
immunity to anthrax only In the case of one guinea pig both in the first
group as vell as in the second group. All animals vaccinated by anti-anthrax

ovacine II for purposes of control died of anthrax.

4 Description of Results

It is understandable that the modern, fast, and economic method of
aerosol vaccination of animals against infectious diseases arouses general
interest. It requires instruments which are not very complioated and can be
applied in normal closed accommodations for a large number of animals. Hov-
ever, our own studies concerning the possibility of using aerosol vaccine
against antrax en guinea pigs shoved that the method is less effective tA"
Intradermal vaeeintiea. This is showsin table 2.

Table 2. CmWson of imunil to anthrax of guinea pigs whah ha"v
been given aeroael and Intradermai vaoelutie.

" Number of Animals Imunized
m " ethod of vaccinated against infection

vaccinatien anmelM Number Percent

Aerosol 23 521.7
Intradermal 2) 7 30.4

,e tabl shows that cacinuation r teeled about 19. times
asmany animals agast lf esion byp anthra as thseresel motbod, trust
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the results obtained are IV3s advantageous than the results given by
SAloksandrov. and associates (1, 2). Nevertheless, they indicate that anti-
LJbodies are formed in the organism of guinea pigs which received aerosol

vaccination. At the same time, the smaller proportion of imunization by.
aerosol vaccination of small laboratory animals in comparison to the intra-
dermal method could be due to the possibility that the aerosol was not
homogeneous. The particles of the aero3ol reached the size of 0.88-15.72
On tia other hand, particle. larger than 10$W do not reach the pulmonary

vesicles. Instead, they remain in the upper respiratory passages and a great
deal of thoem are eliminated from the organism (5).

Simultaneous immunization of guinea pigs by aerosol vaccination and
by intradermal vaccination against anthrax resulted in immunity to theI; infection of a small number of animals under study (21.7-30.4%). We can
assume that guinea pigs show little immunological reaction when they are
given vaccination against anthrax both intradermally as well as through the
lungs.

The studies described above were carried out on a small number of
guinea pigs and only on one species of laboratory animals. At the sam

* time, the study represents only part of a larger problem of aerosol
vaccination. Consequently it requires further experiments with various
vaccinations and a broader processing involving a larger amount of animal
material.

Conclusions

1.* Aerosol immunization of guinea pigs against anthrax proved less
effective than intraderual vaccination.

2. The method of immunization of animals against anthrax by aerosol
vaccination could be used In practice after more ex~tensive experimental
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