TRANSLATION NO, J / &

DATE: 7:«/?‘_ 1765

AD 682595

FEB 27 1969

jgbbu:u U L

4 -~

DEPARTMENT OF THE ARMY
Fort Detrick
Frederick, Maryland

This docume:.t hias been epproved |
for public release aud sale; its
distribution iz urlmited

Reprodaced by the
CLEARINGHOUSE

for Federal SGentihe & Yochment

Information Sponghetd v 22151 (’




T e vt ot ER RTINS " o

(:) Yirulsnce and Immnogenicity of Typhoid Microve Cultares, Immno-
gonicity of the Corresponding Vacecines and the Content of Vi-antigen in
Them as Determined 'v the Hemegzglutination Reaction.

by T. G. Orlova, of the Tarasevich State Control Institute.
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Zhurnal Mixrobioiogii, Epidemiologii i Immunobiologii. 29: 8: 105-110: 1958,
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Since the time of the discovery of the typhoid microbe's superficial
Vi-antigen \Veliks, 1934), a great quantity of works related to the investi-
gation of this antigen's characteristice has been published. Howevsr, the
comparat ive complexity of {he method, imposed by the presence of ancther !
somat 1o antigen (O-antigen), did not permit the complete discovery of this !
antigen's importance in the virulence and i{mmunogenicity of the microbve.

In 1951 Spaun proposed to use a method of erythrocytic aggiutination
for .he separate investigation of these two antigens. The method was dbased
on the fact that the Vi-antigen dissolves readily in water and is quickly
adsorbed onto srythrocytes (the erythrocytes are theredy sensitized), where-
as the O-antigen remajine connested with the bacierial cell. The erythrocytes
steart to agglutinate with a serum contalning Vi-antibodies. These data were
corroborated by Korvaz'e (1952), Minor, Minor and Grabar (1952), Kozinskii
and coworkers (1952-1954), Lendi and coworkers(1552, 1953) and Knubver (1953
and other years). *( See Translators Note ¥No 1)
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Howevar there wore no attempts in these works to compare the character~
istics shown by a hemagglutination reaction , to the basic characteristics
of the alcrobe cell, Therefore, we undericok the tesk of filling this gap
ee far as posgidle.
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The firet stege of our work was the determination of the optimum con-
ditions of the hemagglutination reaction. We invsstigated the capacity of
Visantigen-containing extracts, produced by iifferent methods, to adsord
to the erythrocytes of different types of animale, The influences of the
temperature, the concentration of hydrogen ions and of the adsorption time
on the outcome of the hemagglutination reasction were alsy investizated. As
s reasult, we selected the optimux and moeil ocasily fulfilled conditions for
the staging of the bemagglutination roaction, as shown in the following
chart.

1. The preces~ of adsorptisn of thse Vi-antigen to the erythrocytes.
a. Antigen - Supernatant Liquor of & suspension of living
culture or veccines.
b, Brythrocytes - Chicken, 10 % suspension in the saper-
astaat liquor of the cultures or vaccines.
¢, Adsorption temperature -~ Boom tenperaturs.
d, Adsorption time = 10-20 minutes.

2. The arrangemnnt of the hemagzlutination reaction.
&, Jerum - Babdbit, containing Vi-antibodies diluted two-fold,
in & 0.2 mi volume per dilutioa,




X

b. Erythrocytss ~ Sersitized, not washed from the aniigen, a
C.5~1 $ su.pension 4in 0.2-0.5 £l volume to every serum &iiusion.

¢, Glasavare - Special plates or test tudes.

4. Tsaperature ox the reastion ~ Hoom temperature.

e. Reaction Time - 30-40 minutes.

f. Calculation of results = By the four-plaus system.

Hovever, the use of such a method 2id nmot perait & qQuantitaiivs de-
termination of the Vi-antigen content in the liquors uadar fnvestigatien,
as 2ipimun quantities of the antigen were required in the sciution for the
sensitization of the erythrocytes, and the reaction in all casss attained
the titer of the Vi-antibodies in the serume. Therefeore, we ddvslopes a
methed for the quantitative determination of Vi-antizen that allowed us to
compere tbe extracta by their Vi-antigen coni .nt. It was hassd cn the de-
terminativa of the highest dilution of the extract capable (with the ad-
sorption on the erythrocytes) of producing agglutination of the srythre-
oytes in the presence of the immune serum,

Is table 1 are shown the results of the quantitative determination of
the Vi-antigern in the extract procured by the Spaun method, It is sppareat
.a8% the extract dilution of 1:80, selected for ths sensitazation of the
srythrocytes, insurad arythrocytic agglutination up to the titer of the
geruas, Therefore, the dilution, 1:80, may be accerted ag the titer of the
Vi-antigen in the extract. The hemagglutination method was utilized by us
for the comparison of the virulence and immunogenioitly of the vaccines €o
the quantitative content of Vi-antigen in them,

However, sush & comparison can only be produced with the observance of
fixed conditione. First, the suspension from which the supernatant ligners
are prepared must contain the very game quantiiy of microbes. Second, tke
time intervals from the moment of washing of the culture and from ths draw-
ing of the supernstant liquors must be invariabis. Thersfore, for the de-
termination of Vi-antigen, we alwayr used suspensicns containing one
milliard microbes in one aml. It was shown by special tests that holding
the suspension at room temperaturs for ome hour was sufficient for the
transfer of the egsential quantity of the Vi-antigen from the microbdic
cell to the surrounding medium. Therefore, the method of receiving the
supernatant liquor for the sensitization of the erythrocytes (to be used ia
the investigation of the Vi-antigen im living cultures) was as follows:

We washed off a growth of agar culturs with & physiclogic solution. The wpec-
ification of the suspension was set at one milliard living microbvee in ore
(1) ml. The suspensions were left at room temperature for one (1) hour, Af-
ter this, the centrifugation was completed. Then, the supernatant liquors
were drawvn off for the deterzination of their Vi-antigen content.

Fourteen (14) strains of typhold fever onltures were investigated, Sf
thesa, two (2) strains (H-901 and 0-901) did pot sensitise the errthrocytes,
five (5) strains (Nos 7655, 7705, 799, 30 and 62) sensitized the erythrocytes
only with the use of the undiluted supernatant liquor, one {1) strain (No 18)
sensitized the erythrocytes in a 1:2 dilution, two (2) stralns (Nos 7675 and
Batnagar) sensitized the arythrocytes in & 1:4 dilution and four (4) strains
{"{-1, Nos 1203, 208 and ?’zhbbé) seneitized Lhe erythrooytes in a 1:8 41~
lution.
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The wiruience of all these strains bad besn verified by testa on mics.
The mice weye iantraperitnneally inoculated with a 24 hour culture of &
atraie in varicue 3o%es which permitted the determination of the LD., of
every atrala, The 4a*h of the mice were taken iato account for 72 hours.
A1l necessary caleulsticns were conducted by the Besd and Meach* (See Trans-
latorts note No 2) mathad.

From fable No Z i% i3 apparent that the dscrease :’ the LDgg, as a ruls,
accomprhated an incroase of the Vi-sntigen titer. The strains not contalaing
Vi-antigen or coustaining tbe latter im low titers (1l:4) belonged correspond-
ingly to the eiraire of 1ittle or mediux visrulence. The etrains containing
Vi~entigen in & groster quantity (1:8) belonged to the more viruleat group,

The Zoliowing geries of experiments included the determination of the

typhoid fever miorotic etrains' imuuncgenicity in mice and the comparison

the data received with the quantitative content of Vi-mntigen in the
corresponding vaceines. With this purpose, the 24 hour growth of an agar
culture of the etrains undsr investigation was washed off with a physio~
log!s solutior. and the resulteat suspension heated at 56° for one (1) hour.
ATter an appropriate controel on the sterliity of the resultant vaccines, they
were tested on mice and by 4he hemagglutination reaction.

The immunogeniclty of the heated cultures were verifisd ia the following
wannsr. Each vaccine, im 100 million microbic bodiss amounts, was twice
gabcutaneously injested into & group of sixteen (16) mice with a week's in-
terval between the injections. On the tenth day after the completion of the
vaccination, all of the mice were intraperitoneally inoculated with a viru-
lent culture of Ty, 4446, Each group (16) of mice was divided into four (4)
subgroups (4 in each -omp) and inoculated with #, 1, 2 and 4 Dcl respectively
(1 Dol was first tested for three (3) days and equalled 75 miliion living
microbes). The mice of the control group were inoculated simultaneously with
lesser experimentsl doses of the culture (/ 4, % and 1 Dcl). The death of
the mice was observed cesr & 72 hour poriod after which the results were
procesaed by the Reed end Mench formula for the determination of the LDSO’
The test wes repested twiuz, and the corresponding average of the LDgp was
comput ed,

The hemagglutination reaction was arranged by the usual method., Varield
dilutions ¢f the heated cultures' su;srnatant liquor were used for the senei-
tization of the erythrocytez. It is evident from table 3 that should an in-
Jection of over 100 miiliom microbes of the virulent culture produce a 50 %
death yate in a group of mice that had been immunized by the heated cultures
containing vi-mntiges at & 1;16 titer, then, the same effect would bs a-
chisved by an injection of only 25 million microdes for s group of mice
that had been immunized by the keated cultures not containing Vi-aatigen.

An intensification of i‘he heated cultures' immunogsnic properties is de-
rived by incressing the Vi-antizen content in thea.

The investigation concerning the dependence of the imrunogenicity upon
the quantitative content of Vi-untigen in the produced formolvaccines vas
of significant interest. The determination of Vi-antiger in vaccines by
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using & reaction with an antim.crobic Vi-serum is prastically impossible
because the majority of the vaccines 40 r-t agglutinate with Vi-gerum, -nd
if they Ao agglutinats, they do 20 only tn a slight degree. Therefore, the
hemaggliut ination reaction was utiiized with an application of the diluted
supernatant liquors of the vaocines.

By this method we investigated 21 series of te.ravaccine prepared in
various production institutes of the USSR, on» seriee of formolvaccine pre-
pared from the Tyugillhb strain, and two ssries of the polyvaccine NIISI. It
is of interest to note that the latter did no% seneitisme the erythrocytes
and the hemagglutination reaction with it was negative. The most provabdle
explanation of this is that the typhoid fever antigen located in the vaccine
was apparently already bound by an adsorbent. The test of all the listed vag-
cines showad that the highest dilutione of the supernatant liquer capabdble
of sensitizing the erythrocytes varied within the different vaccines from
1:4 to 1:32,

The immunogenicity was checked in 18 series of the tetravaccines. The
mothod of immunigzation and inoculation of the mice was the same as with the
investigation of the heated cultures. The only difference was that in this
teat the mice wore inoculated with three (3) dosse (1, 2 and & Dol) of a
virulent 2324b46 culture,

As the single-momental*(See Translator's note No 3) checking of the
many vaccines 4id not seem possible, we included one and the same vaccine
in every series as a standard for the comparison of the results received
from the various series of tests. We adopted the tetravaccine of series No
24,vhich was prepared in the Gamaleya Institute of the Academy of Medical
Science of the USSR, as that standard. In all, four (4) series of tests
were conducted. For the comparison of all the results in the differeant ser-
ies, we took,as a basis, the data received in the series in which the ef-
fectivenaas index of the standard vaccine was the lrwesgt. For each of the
remaining series of tests, we found the number whii. showed how many times
the offectiveness index of the vaccine in series No 24 was larger than the
index in the series of the test taken as & basis. Into this number were 3/-
vided the effectiveness indices of each of the vaccines entering the ~'.en
series of the test,

It is evident in tadle No 4 that thore was no strict dependence betwsen
the amount of the effectiveness index, speaking of the immunogenicity of the
vaccine, and the quantity of the Vi-antigen dsterm’ 3d by tbe agglutination
reaction. Hovever, if the Vi-antigen titer was small (1:4), the immuno-
goenlcity of the vacoine wes low. And the majority of the vaccines containing
Vi-antigeu at a 1:8 titer belonged to the vaccines with a lover immunogen-
1city thadn the vacoines having & Vi-antigen titer of 1:16.
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CONCLUSIONS

1. The use of the hemagglrtination reaction, belonging as do all ssr-
olegical tests to the supplementary methods of V. antigen inveetigation, eme
abled us to present the following advantages of this method:

a. The absencs of the non-specific reactions assoclated witn the
presence of other antigens and antibodies (O-antigen and O-antibodies).

b. The possibility of the determination of the quantitative volume
of Vi-antigen in the preparation under investigation,

8. The possibility to dstermine the antigen in a dissolved state.

2. A study of the cultures' virulence compared to the quantitative
volume of antigen in them( as determined by the hemagglutination reaction)
allowed us to determine that with an increase of Vi-sntigen in the cultures,
their virulence was increased.

3. The immunoganicity of the warmed vaccine was in direct dependence
on the quantitative volume of Vi-antigen in the supernatant liquor obtained
by centrifltging the vacclne,

&, The imsunogenicity of the formolio tetravaccines depended to a known
degree upon the quantitative volume of Vi-antigen in it. However, a complete
conformity between the qusntity of Vi-antigen and the imamunogeanic properties
of the vaccine did not develop in all cases.

Translator's notes:

1. Names are transliterated from the Ruasian text, and in actuality could

be spelled differently.

2, Same as No 1.

3. The Fussian word "odnomomentno™ is unfamiliar to the translator. It could
mean "insteantanecusly® or perhaps®sisultaneously®.
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Tadle No 3
Immunogenicity of the cultures and their Vi-antigen content, i

T T T T T Y_The LDSQ determined_in the tests! The Vi-antigen tit er by the
JStradn L 1lsy _ ' 2nd_ f Average _ ! hemagglutination reaction _ _
695 1.8 37.5 | 24,6 -
H-501 2645 | 18,75 : 2645 -

s i

|
30 53 53 ) 1:4
799 l 67,2 ! 58 | 62.6 1:b
) [}
Betnagar 75 g 66.8 ! 70.9 1:8
i

7675 945 |53 | 7307 1:8

' (
58 a5 |59,k © 7649 1:8

i {
208 119 66,8 ! 92.9 1:16
18 106 106 | 106 1k
1203 | 100 118.5 . 111.2 | 106
Ty bsis6 | 127 ' 106 116.7 1:15

‘ 1

VAT 150 150 RS0 L LBl o e e m e e
Non-igmun- | T
izged Mice ‘[
(Control) | 18.75 n.1 14.9




O

00

Table No &
Inmunogenicity of the vacoines expressed in indices of effectiverass,
Also, the Vi-antigen titers in the vaccines.

Vaccine .
e e e m e e eac e ews! Indexof ¥ Vi-antigen titer by the re-
Series effect iveness vaccination of hemagglutination,*
NG 135 U AP (S DS Ky U S —_
Gor'kil 62 1.19 1:5
Khar'kov 89 1.49 1:16
Toilled 60 1.53 1:4
Kbabarovsk 18 1. 66 138
Kazan' 41 ; 1.66 1:8
Ferm' bs ‘ 1.76 1:8
Moscow ' 42 ’; 1.72 1:8
Khar'kov . 82 1,84 1:16
Gortkit ; 54 1.85 1:32
Kasan ' © 33 1.88 1:16
Irict ek ': 36 1.88 1:16
Leningread 105 2.06 1:16
Odessn 5 | 2.2 1:16
Moscow 35 2.22 1:8
Leningrad 28 2.33 1:16
Nogcow i 25 2.6% 1:8
Leningrad ? 121 i 2.8 | 116
Dnarikgr_ _ _ i_ 96 _ . __ 2L ___ _|____16_________._

*Traaslators cote~-In the translator's opinion, the beading of the fourth
¢olunn should read as follows:

" The Vi~antigen titer as deterained
by the hemagglutination reaction".




