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Chenges in varlous indises of the blood bactericidal reaction
were studied in personsg jimmunized with typhold and typhoid-
paratyphoid vacoclnes of known epldemiologlocal efficaoy.
No correlation was revealad between the effiocacy of the
preparations and their capaclity to inorease the phagooytio
activity of leukooytes to O- and Vi-strairs of typhold
basilly, to stimulate the thermostable and thermolablle
baoterioidal aotivity of the blood, or to effent the general
complementary activity and properdin system indices.
Following vacoination, elevation of blood phagooytic activity
. and properdin content was observed in persor.s With relatively
low indlces bsfore immunization, while no ocorresponding
changes were detected in persons with relatively high initial
values.
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BACTERICIDAL ACTIVITY OF THE BLOOD OF PERSONS VACCINATED WITH
VARIOUS TYPHCID AND TYPHOID-PARATYPHOID VACCINES

In recent years there has been growing interest in

studying the dynamics and mechanisms of the effect of
humoral and oellular protective factors, participating in
the proocess of ridding the organism of agents of infection
(Adlar, 1953; Lanc- and Pillemer, 1956; Mushel and Treffers,
1956; Soulier and menache, 1958; Delaknay, 1958; Isliker,
1952; Bagzasarov et al, 1961; Khazanova, 1964; Suponltskaya,
1964, 1965; Martynova and Bissarionova, 1965, ete.).
Testing was undertaken to e¥aluate the intensity of post-
vaccinal immunity against typhold fever. According to

the aotivity of one of the indioes of bactericidal reaoction
of blood to typhoid microbes (Melikova et al, 1953;
Melikova, 1963; Karolochek et al, 1961, 1962; Ladosz,

1964 etc.). We have shown in previous research (Levina

et &1, 1965) that vacoination against typhoid fever leads
to & brief inorease in the ocontent of properdin and the
third (C'3) ocomponent of the complement, without causing
ohanges in the content of other ocomponents and the overall
complémentary aotivity. In vacoinated people there was an
inorease in phagooytioc aotivity of the lucooytes in
relatisn both to homologous (typhold fever) and hetero-
logous miorobes (staphyloocooous).

The purpose of our work was ocomparative study of
the dynamios of various indices of baoterlolidal activity
in the blood of persons veocoinated with typhold fever and
typhoid-paratyphold B vasoines with various spidemioclogiocal
effiocacy.




In the works heated, alcohollic, and chemiocal vacoines
were used, which were tested in the USSR in epldemiologloal
experiments in 1961 and 1962 (Kheysets et al, 1964, 1965),
and also vaccines K-V0Z and L-V0OZ, which are undergoing
atudy in Guisna and Yugoslavia (Yugoslav Typhoid Commission,
1964). Preparations were injected suboutaneously to
volunteers not previously vacoclnated (16-50 years in age)
twice at 20-30 day intervals.

The phagocytosis reaction wag carried out according
to the generally accepted method, using a suspension of
live 20-hour agar culture of S. typhi 4446 (Vi-strain) and
typroid O-diagnostic (receptor IX).

The bactericidal aoctivity of the blood was determined
by two methods, the first, using an exogenous complement.
For this purpose, whole serum was heated at 56° for thirty
minutes, and 5-fold dilution of it was prepared (1l:5-1:3125),
then about 0.5 ml of each dilution of the serum was pcured
into test tubes, 0.5 ml of the 20-hour broth of a culture
of Vi-atrain of typhoid bacteria, diluted 1:100,000, and
0.5 ml of guinea pig serum at a dilution whioch did not show
a bactericidal effect. In control test tubes, in place of
serum or complement, 0.5 ml of physiologic solution at
pPH 7.0 was added. The test tubes were vibrated and mixed
in a water bath at 37° for two hours, and then 0.1 ml of
the corntents of each test tube was innooculated in two
plates with weakly alkaline agar. Analysis of the colonies
was carried out after 24 hours of incubation of the plates
at 370, Serum was oonsidered to be active in which not more
than 508 of the colonies grew in comparison to the ocontrol.

Seoondly, the baocteriocidal activity of .lood was
established using andogenous ocomplement. For this method,
to 0.4 ml of native serum {(fresh or kept at -70°) were
added 0.1 ml of a suspension (veronal buffer pH 7.2) of
20~hour agar culture of Vi-strain of typhoid bacteria,
cortaining 200 million microbial cells per ml. The mixture
wasg carefully vibrated and mixed in a water bath at 370
for two hours. Then the contents of the test tubes were
refrigerated at 0° in an *ze bath (With the purpose of
curtailing the bacteriocidal reaction) in S serlal <-fold
dilutions carried out; 0.1 ml of the mixture of each
dilution was seeded in a plate with weakly alkaline agar.
In a controlled test tube in place of serum, 0.4 ml of
veronal buffer was added. Analysis of colcnies was
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carried out after incubation of the plates in a thermostat
at 379 for two days. The aoctivity was expressed in the
form of a bactericidal index (Karoloek et al, 1961, 1962);

BI-log number of live miorobes in control
number of 1live microbes in experiment .

Properdin was determined with the help of a variation
of the zymozan method, proposed by Mashkov and Mikhaylova
(1962). The properdin content increased in per cent of an
activated gulnea pig complement (RP), added in the presence
of zymozan to 0.1 ml of the test serum (fresh or stored at
-70°). The complement and its components were determined
by complete hemolysis by titration with preservid reagents
according to the method of Mashkov et al (1963)". Moreover,
the oomplement sontent was established by titration of
native serum, using a 7% suspension of sensitiged sheep
in physiologlce solution.

The presence of so-called semiquantitative value
dvuring the determination of properdin, complement and its
components re~ulred the use of the median as the average
value. The confidence intervals of the medlian were
determined according to the table of Ashmarin and Vorob'yev
(1962). Statistical analysis of researoh materials was
carried out at a level of significance of 0.05.

Research materials indicated that the dynamics of
various indices of bactericidal activity depended on the
initial value (Table 1). Thus, in our observations the
data of Karolcek et al (1961) on the absence of an increase
of bactericidal activity upon vaccination of persons with
an initial bactericidal index equal to two or greater,
were confirmed. Moreover, it was established that in persons
with initlal indioces of phagocytosis exceeding 40%, as in
persons whose serum inactivated more than 20% RF before
vaccination, an inorease in these indlioces after vacolination
was not revealed.

In studying the ivnam'~s8 of phagocytlc activity ln
persons vacoilnated (~ne liacrease .n phagooytioc activity
in va~cinated persons) the lncrease in phagoocytic aotivity
was determined in relation to O- and Vi-strains of typhoid

IProperdin and components of the complement were determined
in the miocroblological laboratory of the Institute of
Fediatrios AMN 3SSR in ocollaboration with Z.M. Mikhaylova.




miorcbes) with varisus intensities of phagocytosis, .
vaccilnated with preparations of various epidemiologiocal
efficacy (for example, the more effective alcoholic and
legs effective chemical vacocine of the Moscow Institute

of Vaocines and serum named for Mechnikov), were not
revealed (Table 2). A difference in the intengity of
phagocytosis wWag not found in persons vacocinated with
highly effective heated vaccine and typhoid-paratyphoid

B divaccine of the Institute of Epidemiology and Microblology
named for Gamalei - with a preparation whioh did not protect
people from typhoid fever in the epldemiological experiment
of 1962. Similar results wer- obtalned by Ladosz (1964),
who studied the opsonization effect of serum from persons
immunigzed with vacoines tested in Poland in the immuno-
logiocal experiment of 1961.

Table 1

Dependence of Dynamlos of Indices of Immunity in Fersons
On Initial Value

1
inlala Actlvxtv Q§;g8r us 8réays

Index perore
Determined ;3“..53 u ““‘““ v__gmééﬁ&

SuntepuuitaAnan antiuiocTh—: 2 and 3 267 10,09) 258y 04 2 _m WLl
Fcpuumu HEAEK B €FO (TN | oy . 4 AT N
LIpTHAR OWMOKA (B e3.) { re ' i (<10—*0 W= 13—
[ponepan — mear ia uNn-‘ 208nd H_ - O (<0~ o4
Gruunpouannoro RP w ee po-' less | 7] LI Uk O R 25—y 3o—4

BCPHIEABUWR HETepnaA Tib - 30,2540 4 u—d
(o %) wore,ghan v L0 Tig 1T s s,
Oarounros— cpeannn  apwd-| 40 . '9 ' - 6. 10.0 4T 3,

UCTHUECKAR K e cr:unlpriand iess 4' 0. 32 48.3.:4. 8 '3'».3'\3.4)
g, {18 55.9(3)

Kam owklxa (8 %) —
qorgothgn > !

F=Bactericidal activity - average index and its stsndard deviation
{in units)

G=Properdin - median in activated RP and its confidence interval (in%)

H=Phagocytosis - arithmetic mean and its standard deviation (in %)

Mote. Here and in Table 2 in breackets the firat nuamber
is the standard deviation of the index, the seocond
ia the confidence interwal.




Table 2
Dynamios of Phagooytic Activity of Human Blood
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F=Before vaccination
6=20 - 30 days after first vaccination
H=30 duys after second vaccination

Yirithmetic mean and its standard deviation.




The effsct of vacoination on basterlolytic activity
of human serum was not successfully revealed {(Table 3).
Attentlon was turned to the large number of sera not
possesgsing aotivity among the volunteers examined in
comparison with sera of persons ill with typhoid fever,

confirmed by isolation of hemoculture.

Thus, in the group

of healthy persons, bac.2riolytic activity was not
detected in 35 out of 99, and in the group of typhoid
fever patients = in one out of Z21.

Table 3

vhemioal oﬁlgg }nst tute
of Vaoolnes and Sera
naned for Mechnikov 1962 .

Bacteriolytio

,0tivity of Sera from Persons
Vaccinated witis Typhoid and Typhoid-
Paratyphoid B Vaccines (Test culture -
Vi-Strains of 3. Typhi)

Number of sera
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While studylng the bactericidal activity of sers
with the use of endogenous complement it was noted that
a large number of persons not suffering from typhoid fever
and not vaocinated had relatively high bactericidal
indices (at least 2) in relation to 3 Vi-strains of typhoid
miorobes stud:»d (Batnagar Vi-1 4446 and Ty,). Because of
the low number of sera with relatively low %acterioidal
activitiy before wvaccination we did not succeed in comparing
thls index in volunteers vaccinated with various vaccines,
At the same time, differences were not detescted in
vactericidal activity in persons with relatively high
initial indices, vaccination with effective and ineffective
vaccines (Table 4). Differences in the dynamica of
basctericidal activity of sera in relation to three tested
Vi-atralns of typhoid fever microbes were not detested
either. Moreover, the highest bactericidal activity was
determined in relation to the Batnagar strains in the
lowest, 1n relation to the Typstraln.

Table 4

Bacteriocldal Aotivity in Relation to Strain 3. typhl in
Blood of Parsons Vacocinated Against Typhoid Fever

o - Activity at
t 2T Various times ¥
Test M1 be 8'* '
es
crooes Vaoccine 5 g E F G
Z 0|
Vi-strain of S.typhi'_&lee.ted 1963 1; (Oz-igi (%7133 (0:-2:54%
' i .67 2.4 .
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E, Before Vacocination F, 20-3C days after last wvacoination
G; 30 days after second vacoination

1. Baoteriocidal Index and its standard deviation (in units).
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An inoreass in the properdin level was noted in
vacoinated peraons in all groups (Table 5). However, the
inocrease proved to be substantial only upon overall
eanalysis ¢f thegse examinations in groups of persons
iumunized with acetone vaccine K-voz. The mean index of
properdin in this group was not substantially different
from indlces determined in all other groups of wvaoccinated
volunteers.

No substantisl changes in the overall ocomplementary
activity or ir the content of components of the complement
were deteoted in persons vaocinated with all preparations
studied.

Thus, after immunization within intestinal vaccines
the indices of bacteriocidal reaction studied in the blocod
of persons with relatively low initisl value inoreased.
No differences in the dynamics of the indices in persons
vaccinated with typhoid mono- and typhold-paratyphoid B
vacoines prepared by various methods and of varying
epldemiological effioacy were noted.

We did not intend the fundamental materlal for
analysis of the role of bacterlicidsl aoctivity of blood
in human immunity against typhold fever. Nevertheless,
the results of our research permit the assumption that the
intensglty of postvaccinal immunity cannot be determined on
the basis of indices of the bactericidal reaction. Thus,
the blood of many volunteers, not previously vaccinated,
possess high bactericidal activity. Changes were not
revealed in the bacterioldel activity in persons with high
initial indlces after vacoination either. Finally, the
lnjeotion of the ohemiocal divaccine of the Gamalei Institute
of Epidemiology and Microbiology which was not effective
in the eplidemiological experiment produced an inorease in
phagocytic activity of leucocytes with the same intensity
a8 did injection of highly effective heated vaccines.

CONCLUSIONS
1. The inj)ection of typhoid fever and typhoid-
paratyphold B vaccines produced an incresse in the properdin

level and phagooytic activity of leucooytes in the blood of
persons With relatively low initial indices. In persons
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with high initial indlces the corresponding changes after
vaoccination were not detected. Therefore, analysis of
immunologloal displacements after vaccination of persons
with relatively low and high initial indlces should be
carried out separately.

2. The ocorrelation between epldemiological sificacy

of typheld fever vaccine and their capaocity to stimulate
bacteriocidal activity of blood was not established.
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