
TRANSLATION NO.2-0?e

DATE:.(/-

DDC AVAILABILITY NOTICE

Qualified requestors may obtain copies of this
document from DDC.

This publication has been translated from the
open literature and is available to the general
public. Non-DOD agencies may purchase this

*, publicmtion from the Clearinghouse for Federal
Scientific and Technical Information, U. S.
Department of Commerce, Springfield, Va,

IIULW fL 5 uuL

DEPARTMENT OF THE ARMY C
Fort Detrick

Frederick, Maryland
Reproduced by h

CLEARINGHOUSE
for Federal Scientific & Tehnical
Information Springfield Va. 22151



UDC 616-988.13:636.2)-092.
9-085.371-032:611.311

INVESTIGATION OF THE POSSIBILITY OF ORAL IMMUNIZATION OF

EXPERIMENTAL ANIMALS WITH THE SMALLPOX VACCINE VIRUS

Report I.

Immunological Changes in the Vactinated Animals

Zhurnai mikrobiologl, epidemloloI'S A. A. Vorob,'yev, 0.
I-VEU1oii (Journe1 oCF-RcroST6T- T. Patrikefev, V, M.
09y Epidemiology and Immunology), Yenichev and A. D.
No 8, 1966, pages 69-72 Ukraintsev

High contagiousness and gravity of the course of natural
smallpox require in cases of epidemic outbreaks a mass immuni-
zation of the Dopulation within "he shorte3. period of time.
The epicutaneous vaccination which on the whole meets the re-
quirements of the mass vaccination method, nevertheless en-
visages the need of a large contingent of qualified personnel,
organization of special point3, etc. Besides, the vaccine is
not always safe, especially in those vaccinated for the first
time, and may induce a strong general reaction.

The advanies of peroral immunization of humans with live
vaccines against tuberculosis (Botez and coauthors, 1963, et
al.) and poliomyelitis, as well as the positive results obtained
eyperimentally with a peroral immunization with live vaccines
against brucellesis (Korolev and Konstant, 1960) tularemia
(Mikhaylov. 1952; Elbert, 1952), Q fever (Borob'yev and Pautov,
1964), Newcastle chicken disease (Marek and Raszewska, 1958;
Kolosov and Syurin, 1964) and some other infections, prompted
us to investi3ate the peroral immunization with smallpox vac-
cine.

We found in literature only two references in regard to
this possibility. In 1934, Felix elicited cutaneous immunity
in rabbits after intragastric administration of the smallpox
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vaccine in capsules, or directly ia the small intestine follow-
ing laparctomy (Cited from Morozov, 1938). In the monograph of

Solov'yev and Mastyukova (1961) there is also a reference to
the development of vaccine immunity following oral administrs-
tion of the virus (p 231).

A definite drawback of peroral immunization with smallpox
vaccine is the acid gastric content because, according to the
data of Beard and coauthors (1935), at pH under 2.5 the viru6
becomes immediately inactivated. However, there was no reapon
to deny the possibility of penetration of the virus through the
mtnosa of the upper part of thL gastrointestinal tract, as well
as the passing of some viable viral particles through the stom-
ach into the small intestine (Konn, 1958), where the conditions
are favorable to the virus.

Experiments were conducted on guineu pigs, rabbits and
monkeys. The animals received perorally (or through a gastric
tube directly in the stomach) the virus material in the form of
a suspension of Urected chorioallantoic membranes of 12-14-day-
old chick embryos. Prior to immunization and within 3-4 wceks
after it, the antihemagglutinins and virus-neutralizing anti-
bodies were determined in the serum; in rabbits, in addition,
the cutaneous immunity was investigated via intracutaneous in-
oculation of the smallpox vaccine, as per Grott. The viral ac-
tivity was determined by titration on tissue cultures (fibro-
blasts of chick embryos), or on the developed chick embryos.

In various experiments the rabbits received from 5.102 to
1.5.10 7 variola-forming units (OU, upon titration in chick em-
bryos), cytopathic doses (TTPDso ["Iitrirovannaya tsitopatiches-
kaya doza 50; titrated cytopathic dose 50) upon titration on
tissue cultures) of the virus of the smallpox vaccine (strain
No 3 of the dermovaccine of the Institute of Embryology and
Microbiology im. Gamaleya, adapted to chick embryos). We ob-
served no substantial differences in the titer of antihemaggli-
tinins and in skin immunity, upon comparison according to the
X criterion (Ashmarin and Vorob'yev, 1962). The only differencs
observed were in the frequency of positive responses to immuni-
zation (Table 1).

Upon 2- and 3-fold internal administration of smallpox
vaccine, the antihemagglutinin titers and strength of cutaneous
immunity as checked by the Grott method also showed no substan-
tial difference from the results of one-stage immunization.

Guinea pigs turned out to be less sensitive to the small-
pox vaccine virus following peroral immunization, and the titer
value of hemagglutinins was lower than in the immunization of
rabbits (Table 2).
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Table 1.

Determination of Minimal Immunizing Dose of Smallpox Vaccine,
Y, ollowlng Peroral Administratior to Rabbits

t 'HC C l~ n (S tm) npNo aapaexn fpHma¢'aIhW
(r fD. )xo rpynWISM nU rpoTy (¢PMAH

rpymatm)

0 I 6 1:160 1,3 Y Pcex IKPOAltKOD THTpW SHT:(-

(T)remarrnmimI"nHon 1 :80 " uiawe

0 1:160 1,2 Y I xpOaIHnw TIVTp aHMreuar-
__________ _______________ 8 HIINHiOD 1: 20, y OCTAIklu

S. 14 6 1 :1601 1.4 Y I KpCORIKa T1fTP 8aHTWeMar*
I rJ;GTHWNHOP I: 10, y OCeAWIWX

___________ ~ (9): 8
0 I ONwe

5. 19 6 <1:10 2,4 Y I KPOANKa T P RnHremar-

______ ______ 10)1: 10,Y ocmaibaX <1:10

551<i 10 2,9
Y nCeX KPOAHKOD TiITp aHTHrem-

(6) 5 <1:10 2,5 <1:10

1 - Viral dose (in TTsPD 50); 2 -- Number of rabbits; 3 -- Mean
titer of antihemagglutinins, according to groups; 4 -- Sum of
diameters of vaccine Infiltrates (in centimeters), upon Inocu-
lation according to Grott (average, as per groups); 5 -- Annota-
tions; 6 - Control; 7 -- In all rabbits the titers of anti-
hemagglutinins are 1:80 and higher; 8 -- In one rabbit the anti-
hemagg!utinin titer was 1:20, in the rest -- 1:80; 9 -- In one
rabbit the antihe.:agglutinin titer was 1:10, in the rest 1:80
and higher; 10 - In one rabbit the hemagglutinin titer was
1:80, in one - :10, in the rest <1:10; 11 -- In all rabbits

the antihemagglutinin titer was <1:10.

It has teen thus ascertained that rabbits and guinea
pigs developed immunity following peroral administration of the
smallpox virus. The rabbits responded by production of anti-
hemagglutinins per dose equalling 5.10 -1. 10 TTsPDOg, whereas
in the immunization oi guinea pigs a dose approximately 10-20-
fold was required. No macro- and micro-scopic changes in mu-
cosa of the mouth, pharynx, esophagur and small intestine were
observed (histological examinations were made by A. M. 1gonin).

In the immunization of monkeys, the virus-containing sus-
pension was mixed with sugar and administered in the amount of
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5.10-1.10' TTsPDle. Following Immunization of 21 monkeys, no
macroscopic changes of oral mucosa were observed. The animals
felt well. Prior %o immunization, there were virtual]" no anti-
hemagglutinins detected in the blood (<1:10), and virus-neutral-
izing antibodies were found only in a non-diluted serum in & few
animals. Following immunization, the antihemagglutinins were
detected in 1:10-1:160 titers (1:140 on the average), and viru3-
neutralizing antibodies -- up to 1:1000.

Table 2.

Immunological Response of Rabbits and Guinea
Pigs to Peroral Administration of the

Smallpox Vaccine Virus

|[M.yet~Jruq~cKHe

(1) CAAOrN BenPdEAe.NU

8.A .. T.r (4q em.1I allpyca

_______________ 11O1141 O' 10' tO

(2) KpoAHKI.... ...... I/6 j5/6 23/231111 1

(a) 'hopcxme CHIIKI . . . 10/1012/25 9/ 3 /13I5

Designations: numerator -- the number of animals
with immune changes; denominator -- number of
animals in the experiment.

1 -- Animal species; 2 -- Rabbit ; 3 -- Guinea pigs;
4 -- Immunological changes following internal admin-
istration of various doses of variola-forming virus

units.

Thus, in experiments with three species of tested animals
(guinea pigs, rabbits and monkeys) it was demonstrated that the
smallpox vaccine introduced perorally is capable of producing
immunity.

Conclusion

A live smallpox virus administered perorally to experi-
mental animals (monkeys, rabbits and guinea pigs) induced im-
munological changes (a rise in the antihemagglutinin titers and
virus-neutralizing antibodies). Simultaneously, there was an
increase of cutaneous immunity, determined by intracutaneous
inoculation of rabbits with the smallpox vaccine, as per Grott.
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