" AD=AD39 139

UNCLASSIFIED
| o |

ADADIDNIG

FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO F/6 6/15 .
IMMUNOBIOLOGICAL PARALLELS IN STUDYING DRY AND LIQUID VACCINE A==ETC(U)
NOV 76 N B YEGOROVA: V N YEFREMOVA

FTD=ID(RS)I=1471-76

END

DATE
FILMED

'S .77




ERTERT R S S : L2 BB H N 10 AR5

FTD-ID(RS)I-1471-76

FOREIGN TECHNOLOGY DIVISION u

-P039/39

IMMUNOBIOLOGICAL PARALLELS IN STUDYING DRY AND LIQUID
VACCINE AEROSOLS IN EXPERIMENTS ON ANIMALS

by

N. B. Yegorova, V. N. Yefremova, S. F. Fedyayev

F@
. MAY 10 1977

)
n
AT

IS

D

Approved for public release;
distribution unlimited.

i il




FTD ID(RS)I-1471-76

EDITED TRANSLATION

FTD-ID(RS)I~-1471-76

16 November 1976

PD- 76-C- 00116/

CSIT76192644

IMMUNOBIOLOGICAL PARALLELS IN STUDYING DRY AND
LIQUID VACCINE AEROSOLS IN EXPERIMENTS ON ANIMALS

By: N. B. Yegorova, V. N. Yefremova, S. F. Fedyayev

English pages: 8

Source: Zhurnal Mikrobiologii Epidemiologii i1
Immunobiologii, Meditsina, Moscow, Nr 11,

1971, PP. 82-87.

Country of origins USSR

Translated by: Charles T. Ostertag, Jr.

Requester: FTD/PDRR

Approved for public release; distribution unlimited.

THIS TRANSLATION IS A RENDITION OF THE ORIGI-
NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT. STATEMENTS OR THEORIES
ADVOCATEDOR IMPLIED ARE THOSE OF THE SOURCE
AND DO NOT NECESSARILY REFLECT THE POSITION
OR OPINION OF THE FOREIGN TECHNOLOGY DI-
VISION.

PREPARED BY:

TRANSLATION DIVISION
FOREIGN TECHNOLOGY DIVISION
WP.AFB, OHIO.

FTD

ID(RS)I-1471-76

Date 16 Nov 1976




U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM
Block Italic Transliteration Block Itallec Transliteration

A a A a A, a 2 P p R, »

b 6 B 6 By b Gire C ¢ S, 8

B s B L S T T m It i

e r G, 2 Ny Yy vy {Fy) 6

4 & a D, d D ¢ o ¢ F,

E e E e Ye, ye; E, e¥ X x X x Kh, kh

Mo X x Zh, zh 4 u U y P yts

3 3 3 3 45z H 4 Y v €h, el

7 H u i | W w U w Shi, 'sh

I A 4 Mooy W w u Shch, shch .
T K «x K, Kk b b - L 1
i n N =z By bl &l b u sty E
MM M u M, m b b b » f

H H H x N, n 3 3 5 E, e

0o 0 o 8,0 0w 0 » Y, yu

Mmn B P, D A & A a2 Ya, ya

%*ye 1nitlally, after vowels, and after v, b; e elsewhere.
When written as & in Russian, transliterate as yé or €,
The use of diacritical marks is preferred, but such marks
may be omitted when expediency dictates.

GREEK ALPHABET

Alpha A a « Nu N v

Beta B B8 Xi R

Gamma B Omicron 5 S o)

Delta A 8 Pi m o {’
Epsilon B g € Rho P o e |
Zeta A = Sigma YR » SR

Eta M= Tau LT

Theta o 6 3§ Upsilon ey

Iota s Phi d 9 ¢

Kappa K% e % Chi A

Lambda Now A Psi ) )

Mu M u Omega Wow

FTD-ID(RS)I-1471-76 4




Russian

slin
cos
teg

ctg
sec

cosec

sh
ch
el
eth
sch
esch

arc sin

arc cos
arc tg
arc ctg
are see

arc cosec

arc sh
arc ch
gre th
aral

sch

arc
arc

are csch

rot

1g

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

English

sin
cos
tan
cot

GRAPHICS DISCLAIMER

FTD-ID(RS)I-1471-76

i

A1l figures, graphics, tables, equations, etc.
merged into this translation were extracted
from the best quality copy available.




IMMUNOBIOLOGICAL PARALLELS IN STUDYING DRY AND LIQUID VACCINE
AEROSOLS IN EXPERIMENTS ON ANIMALS

Report II., Sensitizing Action of Tetanus Toxoid Aerosol Depending

on the Fractional-dispersive Composition

N. B. Yegorova, V. N, Yefremova and S. F. Fedyayev

Moscow Institute of Vaccines and Sera im, Mechnikova (Submitted
15 July 1970)

The immunization of animals with an aerosol of tetanus toxoid
with adjuvant (complex typhoid antigen) causes the formation of
considerable amounts of antitoxin in their blood regardless of the
aggregate state and the fractional-dispersive composition (FDC).
However, during the immunization of guinea pigs with liquid aerosol
we noted a significant deviation of the animals, while vaccination
with dry aerosol in a wide range of aspiration doses (1-7 SU [/( =~
serum units] did not cause the same thing (Yegorova et al., 1969).

The purpose of the present investigation was the study of the
dependence of the harmful aftereffects of vaccination (one of the
criteria of which is the degree of senstization of the organism)
on the FDC of the vacciqﬁ¢
It follows to stateﬁthe question of the degree of damaging

aerosol.

action of aerosols depending on the FDC is not new,
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It was studi-d by many investigators on models of bacterial
and toxin aerosols (Druett et al., 1953; Goodlow et al,, 1961,
Lamanna, 1961, etc.). It was shown that the infecting and toxic
action of aerosols increased with a decrease of particle size. As
concerns the dependence of the sensitizing action of aerosols on
particle size, then on this problem there is only the single report
of Lamanna (1961). The latter testifies to the fact that sensiti-
zation by an aerosol of egg albuﬁﬁn, containing 77.4% particles
up to 1.3 um in size caused a lethal anaphylactic reaction in 30%
of the guinea pigs, while sensitization of the animals with a 7

times greater dose of aerosol, made up primarily of larger particles
(from 7.5 to 10.5 um), caused a similar reaction all told in only
6.6% of the pigs. A study of this question relative to vaccine
aerosols will make it possible to determine their most rational

FDC, which will ensure not only a high degree of effectiveness, but
also a safe vaccination.

In this report we will present materials pertaining to the in-
tensity of anaphylactic action of aerosols of tetanus toxoid of
different particle size and aggregate state. TFor resolving this
question the guinea pigs were immunized one time and twice with dry
and liquid aerosols, consisting of a mixture of tetanus toxoid and
typhus antigen, and also of only the tetanus toxoid with a differ-
ent FDC,

Two modes of dispersion of the preparation were selec’=d for
obtaining the liquid aerosol: 1in one case the vaccine was trans-
ferred into the aerosol under a pressure of 1.5 atm of compressed
air, in the second under a pressure of 2.5 atm, The FDC of the
aerosols obtained was determined with the help of a photoelectronic
dispersion meter, During the dispersion of tetanus toxoid with i
typhus antigen both modes ensured the obtaining of aerosols which
consisted of particles up to 8 um, but based on the content of the
individual fractions they differed significantly:ﬁ In the first
mode of dispersion particles up to 2 pm made up less than 50% by
weight (average 45,7+1.7%) in the aerosol, particles larger than
4 pm - 15+1.,4%, The aerosol which was obtained as a result of dis-

FTD-ID(RS)I-1471=76 2.




raTT

T —
e e —

= F

e AT Y YIS N 1 SRR R N S . e g S ATV

persion in the second mode differed considerably from the previous
one by the greater content of particles up to 2 pm (63.5+2.5%) and
by the lesser content of larger particles - a magnitude of 4-8 um
(2.24+0.46%). 1In the dry aerosol, created with the spraying of
tetanus toxoid and typhus antigen, the particles from 2 to 4 um
comprised 1,5%. The fractions of particles from 8 to 25 um (90.2%)
were predominant in it., Furthermore a study was also made of the
liguid aerosol of tetanus toxoid per se, which with the selected
mode of spraying contained 35-40% of particles up to 2 um,

Table 1. FDC of an aerosol of tetanus toxoid with adjuvant depend-
ing on the method of dispersion and the aggregate state

(” (&) gpl’}lﬂﬂﬂ BECOBas KOHUEHTPAUHs (B % M) wacInll &5po30as pasHbx

ArperaTuoe pasMepos (B MK)

COCTOsIHHE T'pynna
aspoaoas

0,5—2 2—-4 4—-8 8—13{13—-25] 25

W 1-5 45,7+1,7 | 39,3+2,5 | 15,014
HKuakuit 2-1 63,5+2,5 | 34,3+2)4 | 2,2+0,46
Cyxoil§) 3-a 1,50,09| &,3:+0,88 [19,1+|56,6(14,6

+1,1 |+0,95{-=1,57
\hocroacpuocrb pasnoctd (P) Mexay rpynnamu:
R W 2@t <20,05 =0,05 <0,05
oW 3 <0,05 >0,05
ftu 3@ <0,05 <0,05
Key: (1) Aggregate state of aerosol; (2) Group; (3) Average weight
concentration (in %+m) of aerosol particles of different size (in
um) 3  (4) Liquid; (5) Dry; (6) Reliability of difference (P)

between groups:.

Immunization of the animals with liquid aerosol of tetanus
toxoid with adjuvant was conducted in parallel tests, in which under
different conditions the same amount of preparation was dispersed,
The method of immunization, detailed characteristics of the vacci-
nating preparations and the appraisal of the anaphylactic reaction
(which in our work is the test of the sensitizing action of the
vaccine aerosol) are described in a previous report (Yegorova et
al,, 1969). In all the groups of animals immunization was carried
out with doses which ensured a high level of antitoxin in the blood.
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The titers of antitoxin in all the test animals (regardless of

the aggregate state and FDC of the aerosol with which they were
vaccinated) after the first inoculation fluctuated within the limits
of 0,01-0.1 IU/m), after the second immunization in the majority
of the guinea pigs it was 40-50 IU/ul in the blood, At the same
time the intensity of the anaphylactic reaction in the guinea pigs
which were inoculated with the tetanus toxoid with adjuvant in the
form of a liquid aerosol of different FDC turned out to be differ-
ent (Table 2)., In the group of guinea pigs immunized with the
liquid aerosol with a lesser content of the fine fraction (45.7i
1.7%) the index of intensity of anaphylactic shock comprised
33.24¢13.2% after the first and 48.7+11.6% after the second inocula-
tion, In animals immunized by an aerosol of the same preparation,
but containing a larger number of particles up to 2 um in size
(63.5+2.5%), this index considerably exceeded those indicated above
and was equal respectively to 72,7+9.1 and 79+7.5%.

Manifestation of severe and fatal anaphylactic shock in the
first group of animals after the single and double immunization
was recorded in a small number of animals (22+13,8% after the first
and 27.219.5% after the second inoculation), In the second group
of animals (vaccinated with an aerosol containing 63.5i2.5% parti-
cles up to 2 um) a similar picture of shock in analogous periods of
observation was noted in 66,6+9.7 and 65.5+9.5%, i1.c., 2-3 times
more often, It has to be pointed out that in this same group of
animals along with the increase of intensity of anaphylactic reac-
tion we noted their death following immunization, All told out of
69 guinea pigs vaccinated under these conditions 16 died from sero-
hemorrhagic pneumonia., In the group being compared there were no
deaths of animals following vaccination*, [* A detailed study of
the morphological changes in the organs of animals which had been
vaccinated with the acrosol of different FDC is the subject of a

special report, |
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Thus a direct correlation was revealed between the nature of

the FDC of a vaccine aercsol and the harmful aftereffects of vac- T
cination, the indices of which in this case were the severity of

the anaphylactic reaction and the death of animals following im-
munization,

From the point of view of evaluating the role of the FDC of
vaccine aerosols in the development of sensitization of an organism,
and also the influence of the typhus antigen on the anaphylactic
properties of the toxoid it was interesting to study the anaphylac-
tic reaction in guinea pigs which had been immunized by a liguid ’
aerosol of tetanus toxold per se. In our tests such an aerosol con-

tained 35-40% of particles up to 2 pm in size, The titers of anti-
toxin in the blood of the animals which had been immunized under
these conditions fluctuated within the limits of 10-100 IU/ml, with
the exception of 2 pigs, in which 1 IU/ml was contained in the blood.
In the process of vaccination there were no deaths among the animals,
We recorded the manifestations of a severe and fatal shock in the
animals of this group after the first inoculation in 30+14.4% and
after the second - in 27,3+13,3% of the cases (see Table 2). Con-
sequently, based on the severity of the anaphylactic reaction to
the aerosol the administration of liquid tetanus toxoid per se
approximated the reaction in the animals which were immunized with
an aerosol of the same preparation with adjuvant which contained
less than 50% of particles up to 2 pm in size (P > 0,05). This
testified to the fact that the addition of typhus antigen did not
intensify the anaphylactic action of the tetanus toxoid,
During the study of the sensitizing effect of dry aerosol of
tetanus toxold with adjuvant the manifestations of the anaphylactic 3
reaction in guinea pigs which had received a 1-7 SU dose of prepa-
ration were expressed to a considerable degree (Table 3). After
the first immunization a severe reaction was noted only in one pig
out of 16 (6.246.0%), after the second inoculation = in 20.8+8.3%
of the animals, With a considerable increase of aspiration dose
(to 20-25 SU) there was a tendency for intensification of the mani-
festations of anaphylactic shock. Especially demonstratively in
this case the severity of the shock increased after the first




et Gl R o T SAMAN i R iAo s TR e MY BN gt

Table 2, Anaphylactic reaction in guinea pigs immunized with a liquid aecrosol of
tetanus toxoid with adjuvant and per se of different FDC

| S MiTencHBHOCTD PEAKWHM HOSAC 1AM Y1

3 ¢ { neprof ! 7 wrapoh
() | - R 3% .
! Ca en y - H
Tipenapat Hapiamp oAt ; a7
- 2 é : e
=9 o+
bis ; = [ ¥ % |+ | ! w Eos
53 A ) b
j CroaGmanumi ana-  L-s | Mence 50% wactun 0,4—5,0 ( 9| [ 2 1 4! 2 3.4 '8 e 2
TOKCHIL € adbio- Pasmepom 10 2 MK | [
BaHTOM " | i
2.1 Boace 507, nwaciu 0,4—6,0 | 24 | &) 8! 6 2 2y ¢
| |16 pasvepos 1o 2w | i :
CroaGusinian ana-  13-1  Meniee 50 wactan | 8—15 (10, 3| — ! 4 3! 25 3

1> TOKCHIL per se o 0 L MK .
Hocioseprioetn pas- ' l-ii n 2-jt |
HocTH (p) MewAy | d-itw 3| |
rpyiiaMit 240t w0 3-it | i
| |

| t § |

>0.05

<0,05 < 0.0

Key: (1) Preparation; (2) Group; (3) Nature of FDC of aerosol; (4) Aspira-
tion dose (in SU); (5) Intensity of reaction following immunization; (6) first;
(7) second; (8) number of animals in test; (9) index of intensity of shock (in
J+m); (10) frequency of lethal and severe shock (in %tm); (11) Tetanus toxoid
with adjuvant; (12) Tetanus toxoid per se; (13) Less than 50% of particles up
£o 2 um in size; (14) More than 50% of particles up to 2 um in size; (15) Less
than 50% of perticles up to 2 um; (16) Reliability of difference (p) between
groups.,

Table 3%, Anaphylactic reaction in guinea pigs immunized with different doses of

dry aerosol of tetanus toxoid with adjuvant

| 4 \ 4 HHTENCHBHOCTH W TSHKECTH PEAKILItE HOCAE UMM YA
;,_ nepaoit ! B / ,:,'»,,;xcvr: E LKA
1 pytita | B® | 2 1 | | 7 P e T i ] T
| ae £ + IEs ) [ uikee wntews | oo otesc | el £ ke wiren- " STOTN T8
| &2 g2 e | """'{mc!'l WO resinco o | Fa " CHRIOCT 110 | Yoy ir,
l 25 i i3 ; | + : P l | l Ka (n ) kan tm) ‘ 23 ‘ - | ) i i Ka (n %m) , Ka (n e
1-8 1—7 | 16 £l sl 5| 6l 25410,8 | 6, o ) < (TS0 Rt B 5411,9 | 20,8454
ol | | } | . 5 | !
2-n ’20—2.) FARE BN < 3 | 57,52:18,6 | 57,1z 13 | 4 R AR i1 65%8,9 | 46, 1= 15.%
Hoctorepiocts painoc- | | | ] { I 006 | <002 | | | [ | =>0,05 0,00
™ (P) memay rpyn-! | | i i | | | | ! |
|
namit I I | = I | l ! e [ |

Key: (1) Group; (2) Aspiration dose (in SU); (3) Intensity and severity of
reaction following immunization; (4) first; (5) second; (6) number of animals;
(7) index of intensity of shock (in %tm); (8) frequency of severe and lethal
shock (in %tm); (9) Reliability of difference (P) between groups.
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inoculation (57.1% against 6.2%). In the case of aspiration of

large doses of dry tetanus toxoid with adjuvant the death of ani-
mals was observed in 3-5 days following immunization (4 pigs out
of the 23 vaccinated died from serohemorrhagic pneumonia).

In comparing the degree of sensitizing effect of dry and liquid
aerosols with different FDC it can be noted that the intensity of
the anaphylactic shock and the percentage of animals in which a
severe and lethal shock was observed ware virtually unique during
the immunization with dry aerosol in doses of 1-7 SU and the liquid
containing less than 50% of particles up to 2 um in size., With the
repeated increasing of the dose of dry aerosol the degree of the
anaphylactic reaction was raised to the level noted during the im-
munization with liquid aerosol containing more than 50% of particles
up to 2 um in size. At the same time the intensity of the anaphy-
lactic reaction in all the guinea pigs which were vaccinated by
means of an aerosol was lower than in the case of the generally
accepted subcutaneous method of immunization with sorbed tetanus
toxoid. In the last case the index of Intensity of shock during
challenge with the same dose of tetanus toxoid was equal to
92.5-90.5% (Yegorova, 1968; Yegorova et al., 1969).

The investigations carried out make it possible to approach
the solution of the problem of the rational composition of aerosol
vaccines which would ensure a high degree of effectiveness with a
minimal sensitizing effect.

CONCLUSIONS

1. The nature of the degree of dispersion of a vaccine aero-
sol of tetanus toxoid with adjuvant plays a leading role in the
development of sensitization and the death of guinea pigs following
single and double immunization,

2, The harmful aftereffects of vaccination are connected with
the damaging action of an aerosol which contains more than 50% of
particiles up to 2 pm in size,

%. A rational selection of the FDC of a vaccine aerosol en-
sures a high level of antitoxin in the blood of guinea pigs

FTD-ID(RS)I-1471-76 ¥
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(10-100 IU/ml) without their death in the process of immunization

and an insignificant degree of sensitization of the
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