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5? ACSINATIONS ASAIRST TYPHOID FIVER

(:diowins is a traasslatioa of an artiocle by
Puula Heislows, Felicja Rabozynsxka and
Zy,euat Xudelskl in grzazlad.;nldgm%g;oglgznx
(Epidemiologle Review), Vol 17, 1965, paxes

El‘to. ]

AI. A-glutinative Antidodies in the Seruans of
Rabbits Immunized with Anti-Typhoid
Yacclnes

{From the Serunm and Vacoine Testing Plant of the
State Hygﬁenc Eastablishment: Director Prof. Dr.
!'!o X'!eisel .

in the preceding pavers we hava: given the resultis
o « wriaents made on white zice with four anti-phoid
vicelnes prepared in domestic factories, namely: from
.Ci0na¢ vaccine, formol-phenol, Grasset-Slopek and endoe-
Lo.in aretared ascording to Westphal.
~ire lamunization, choice of rabblts and production of
vi: _ - iutinatlon reactions were dome ir accordance with the
weee endations of the World Health Orsanization (1). The
wvis viul untigeas ¥, 0 and Vi were obtained froa the
Lielel w3 OF Marine weldicine in Gdaask. The deteriination
T ... sevel 0f Vi an%tibodies by heasazglutination was made
Sivsatn: %0 the Landy and Lamb method (2). The antigea Vi
Cor e .aslutisation was odtained frox Copenhazen in
iyu-allized form. Humaa blood corpuscles of the O group,
+.v.lcs and preserved in modified Alsever liquid, were
wivi for the hemazglutination reaction.
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1 Results

nefore commencing the vacclnations, a2ll the rabdits
wed an antibody titer of 1:10 or 1:20; in some animals

-

; siter of antl V1 1:5 was noted. The serusn of none of
wic rabblts sed showed agzlutinative properties with
respect to antlgen H.

Acetone Vacelne., Table I gives the results of tests
of the serumns of nlne rabbits immunlzed with acetone vaccine.

The rabbits of group I, l.e., those immunized with
vaceine diluted to 1:10, showed, before administration of
tne secoand dose, & titre of anti H ranging from 1:40 %o
1:2550; seven days after the fourth dose, from 1:640 to
1:5120. The agglutinatlion titer of anti O bvefore the second
dose in all rabbits was determined to be 1:320; seven days
after the fourth dose the titer in two rabblits remained
uncnhanced, while in three it rose to 1:640, The anti Vi
tlters determined by the agelutination method varled bvefore
th2 second dose from 1:% to 1:20; but seven days after the
fourtn dose, from 1:40 to 1:640. The anti Vi titer
, , detcrinined by hemagglutination varled before the second dose

<:> from 1:24 to 1:72; bout seven days after the fourth dose,
froa 1:480 to 1:3800.
. ) The rabbits of group II, inamunized with vaccine
i dlluted in a paysiologlical NaCl solutlon in the proportion
1:1,000, showed before the second dose sn antl H azglutina-
tion titer from 1:10 to 1:40 seven days after the fourth
dosc, 1t was between 1:320 and 1:5120. The antl 0 titer
befcre the second immunizing dose fluctuated from 1:40 to
1:0; seven days after the fourth dose, from 1:30 to 1:320.
foth before the second and after the fourth dose, the
serams showed weak agglutinative properties wlth relatioxzn
to anticen Vi, in dilutions of 1:5 ov 1:10. No antigen Vi
was revealed ian this group of rabolts by means of hemag-
. litination. One radbbit of the second group died froa
cauces not conpected with immunization, so that our tests
vere made on four rabbits.

Results of the control agglutination reactions: the
crulslons of 0 and K antigens showed no agglutination in
sadiuws chloride physlological solution. Antigen H with
pdsitive serums showed agzlutination to + + + in dilutions
fror 1:320 to 1:2500; with known negative serum 1t produced
4 ro a~glutination. Antigen O showed agglutinatior with known

rositive serum in dilutions from 1:320 to 1:640., With
krnown ncrative serum 1t showed no agglutinative properties.
» _ Antiren Vi with standard serum produced agglutination

-2 -




Q0+ o owoin 2llationg 08 132000, It shovwed ro at-lutinae

S RN S LA VRS X A 1 31 7 A ueg*tive adgrun, ns woll as in a
OISR SUPTIE TOC PR L TR chlorice sclutzon. in 5 sod'uu
DRC 4:;;.13., in 2.5; sodiun chloride solution and in
1 ) .'.l:'.

W iea 30 2 conirol reactlorns in Renarglutination:
KRR FERL A shouud ro he:- ar“‘utination wita an
- 2. 30 nineseas :03 blood corvusclas, An czulsion of
Caeed S TTAIClCS sonel 4drei witz antigen Vi showdd no
CoLanannttan 4a a vaysiolosleal laCl solutios asi with a
Cacun necative seruz. With standard seru honn,glutinatlon
i ua.\lf’h %0 ¢+ + + in dilutions of 1:9500 or 1:1,,000,
t e nl-‘—n'o; Vaceine, Tabdble II gives the roSJIta ot
LW 0L ShC SUransS ter rabbits immunigzed with foraole-
*.unoi vaccine., In the first group of rat:its the level of
nitiogics tefore the second dose varied detween 1:320
vei i3i. OF ueven days after the fourth dose, it zrew frox
St v %= 125120, The level of O antidodies was between
i2.9 ane 1:1280 toth before the second dose and seven days
to¢ Sourth ixrunizing dose. V1 antitodies, found only
+ ac ratult by arglutination, amounted before the seaond
2aw %9 1: and, seven days after the fourth dose, to 1:40,
<:> Fevented by acca glutination: 1:15 and, seven days after
VR J9a.Tn d2c8, 0 1340, revealed by hemazzlutinatioa:
Lt lishe  WAth the seruas of the rexailniag radbbdits,
Lot TendWions drovad acpativa,
se¢ secand groud of rabbits, anti I acklutination
o 1:%0 wus found tefore the second dose; from
1270 scven days after the fourth innuniziag dose.
2 kcfore tho second 3ose were found to range
. o .:a00; sevea days alter the fourth doss an
. 0lzaat crowth from 1:8C to 1:320 was noted, and in
KT s even A drov froz 1:50 %o 1:19. The Vi anti-
ot wnited by acmglutination showed in two Tadbbits a
Y. rtse of level from 1:10 to 1l:%40 and froa 1:5 to 1:10,
- iivel¥, besore the second and arlter tahe fourtk dose.
A vlra radtit the antlhody level in both tests wvas
: Ty . owhe resulaing Swo rabbits no anti Vi aszglutiaa-
‘v 4. ilucovered. It was not possidle to detect any Vi
S vaLes T henacslutiaation. The controls procecded as
"oote dnce 97 the aco.onc vaccine, .
Laeatae ~ragset-Slovek, Tabie III -ives
I ol ar-lut nat on and hema :zlutinaticn Witk .;ﬂ
: 9 wen raboits Llaaunlzed witvh Grassot-s;«m‘% v "" A
Cre.c 9ut tae waole cycle of imaunigation, the radniti: ot
1. Itrut -roup vroduced no H antioodies, with the ~ﬂy -
t.00 vs 0ac saciit, in whica anti N ag;lutinians werf o
'm0 210 dilution of the serum seven days after tov

e \u
PR

-3 -

Best Available Copy




tpnn, 3Rofore tha second immuniziny dose, the 0 zuti-
‘agleu varied tetweea 1:40 and 1:%20; seven days after the
‘aurth dose, the antibody level nhad srown from 1:160 to
..,“O. y1 antibodles 1n the axglutination reaction seven
duy3 after the fourth dose were found in two rabblis to be
tnothe ratio of 1:10 and 1:40. he serums of the remalning
rabtl*s suowed ndo aszrlutinating nrooert*es for antigen Vi,
Yo nnsi Vi a;rlutinins were discovered in this group of
anlmals oy means of the hemagglutination reaction.
Tne radbits of the second sroun, with the exception
of one, in wnose serunm antl H agcluiinlns were fouad in a
1:-0 dilusion, did not produce any H or Vi antibodies. The
J untlvody level was just as hipgh before the second dose as C
seven days after the fourth dose, and varled between 1-40 3
ani 13650. Thne controls proceeded as in the case of the
acctone vacclae,
Tadotoxin accordinz to Westohal. Table IV shows
the resuits obtalned in reactions with the sarums of nine
; ra ub‘ts immunized with VWestohal endotoxin. One rabbit in
j tic second sroup died from causes not connected with
j{:sunization. In none of the ravbits, either of the first
or of the second grouvp, were H or Vi antibodies discovered.
. The nelgnt of the antl O titer in mll the rabbits of both
<:) ‘rours, both before the second, and seven days after the
fourth immunizing dose, was 1:20 or 1:40. The controls
vrocceded as 1n the case of the acetone vaccine.

Discussion
] The wressnt paper presents the results of experl- ?
nents 2ade on rabbits immunlzed with four anti-typhoid

vacclnes, The level of the anticellular antivodies (anti

Y, & and Vi) was tested in the animals in accordance with

the lnstructions given by the Department Hr the Standardiza-

tion of Blological Prenarations of the World Health Orgarie

Zatlon. Anplimals were therefore selected which before

coxncncement of lmmunization elther contained in their

Serua no natural antibodlies directed asainst the typhoid-

tacillus antigens or else showed activity in low dilutions.

Two ~rouvs of rabblits of five each were immunized with each

: vaccine, the doses being approrriately chosen.-

; Zxirenmely different results were noted in the

r1yolis imounized with acetone vaccline and Westphal vaccine.

| Tnc ucetone vaccine caused a regular appearance of all

i thrce Klnds of antibodies, i.e., antl Z, 0 and Vi. On the

» conirary, the Westphal endotoxin infected in both small and

| | lur:e doses was unable to stimulate the organlism of the
rabolt to produce anti H and anti V1 agglutinins, Only a

[ : (:) slient growth in antl O agzlutinin was noted.
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The formoleprenol vacoine stimulateu the rabbit to
nrod .cu untl H and antl O ajplutiaing to a rather oonsidere
svie dacree, but antl Vi aprlutinins orly slightly.

Toe Gra3seti-Slopeit Vauccine has a stinulating effect

» the nroduotlon of anti O ugglutinins, but only sporadi-
Gally cauues nwroductioan of K and Vi ontivodies.

A7 1z cvidont fror our exveriments, the forration of
/U unilbodies under the influunce of immunologioally aotive
vusetne facetons vacclne) depinds .apon ke size of the dose.
a3 \nwunised with vecoine diluted in the provurtion

!i‘

sia5 fwileh corresmonded to 50.10° bacterlial cells inm 0.5 =ml)
ran:you conslderadly by stroagor produotion of urti Vi than
Uit ?hfmnls inzunized with veccine diluted in the provortion

- . ’r e . ..

Siiptle TLeaTT Lalshurial cells in 0.5 2l). The experiments
“riaentcd throw an interestiane \iskt on the dynamics of
e atjon of antidodles. TEspecially imstructive in this
*uYaat are the observations rmade on redbbits imauniszed with
:2utone vaccine, which was the oaly one to cause recular
Tar..tion of the antibodles scught. As the quantity of the
f.wndizin: doses was inoreased, the H antibodies showed a
vodunl crowth in sctivity. Tha ) antivody level obtained
nft.r the first approdriately larpe dose was not sublect to
1we « fluctuations as the lmmunizince doses wers repeated,
Lo 71 aatitodies behaved in this vespect like the K anti-
v, lie., the serums were comnstantly active in the
r] 'i.cr dilutions as the imnunizing doses were administered,
atmutnor striking fact was the lack o9f influence by the
“at ral snilbodies found ia the ser.as upon the intensity
o roruatlioa of antibodies under the influence of immuniza-
ttan. 7Tae results of the tests of tile serurs of rabdbits
1o muqized wlth the four differect anti-typhoid vaccines are
insesestin~ wnen compared with those 5f trials of these
vaccines ia an active test oo wiite nice.

In tihe active test on white mice immunized with the
atoveameationed four veccines, the higaest imaunisation
netivivy was found in the acetone vaccine and mininum
= unizing properties in the Westphal endotoxin. The Grasset-
iianes vaccine and the formol-orenol vaccine ocoupy an
$nier.cdlate vosition, and their imwunizatioa values are of
117 order, Comnaring these results witi those of the
wroceont Study, we sae a far-reaching arreemernt. The acetone
viceine best orotects mice frorm infection and stinulates
L5 ratbit most to produce H, O and Vi antidodles, which
ure giscoveradble even with a consideradle dilution of the
e -, On the contrary, the Westphal endo‘'oxin hardly
vroicets the zice at all and does not affect the production
2. E, O or Vi sntivodies by rabbits. The Grascot=3lopek
w4 Jor:ol-phenol vaccines are both tests ocoury an intere

o talate position boiweea the acatone vaccine and the Westphal -
wadd%0xin,
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Lotoed for tho precedlns tudlas:

Grouwp

*1¢e ¢f esiliection of bBlood sampies
: of ‘JOu.t

\ll\’"‘

)

3

5\

\ lutiaation siters
5) ann:mlutinntiou

2) Lo of raboit

) S dilution 1:1

+) 11 dilutior 1:1,000
)
)
)

e U

2efire 1lst dose
Before 2ad dose
7 days after «<th dose

oy
= QO
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