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OF VAC0I,,AT.O.S AGAINST TYPHOID PSVE.f

'.3loWIn-" Is a translatioa of an article by
yuula "iuiulowa, Pelicja Rabozynska. and
ZY,:munt Zudelski In Prze-!ad .roldemjojor¢znY
(•Lpdemalologio Review), Vol 17, 1963), Pages
El-!.60.3

:'MI. A Klutinstive Antibodies In the Serums of
O Rabbits Immunized with Anti-Typhoid

Vaccines

(?rom th. Serum and Vaooine Testing Plant or the
State Hygline Establishment: Direstor Prof. Dr.
"M. M-!eisel).

in the precedinp paters we hava given the results
'S . e.:,ents .ade on white -Ice with four anti-phoid
v-ucl-. prepared in domestic factories, namely: from
.sc.--ýOn vaccine, formol-phenol, Grausee-Slopek and endo-
-.... -. rc~ared according to Westphal.

"-.ca- Inunizatlon, choice of rabbits and production of
.. utlnation reactions were done In accordance with the

-. •.'. •dntionip of the World Health Orzarl'zatlon (1). The
-'i :urtigens M{, 0 and Vi were obtmined from the

.c a; ar'ne :.:elcine In Gdansk. The deter.ainatlon
• -' .;.. ;oval o0 VI antibodies by he.sartlutination was made

. .. o the La0ndy and Lamb ethood (2). The antigen V.
a~r..cs3;lutinhation was obtained froz Copenhagen In

iyu:;Mli-ed forn. Huaaa blood corpusolos of the 0 group,
,.~.;, .oand preserved In modified Alaever liquid, were

ui.vu, for the he&ag&lutination reaction.
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Results

Before commencing the vaccinations, all the rabbits
•:.wi an antibody titer of 1:10 or 1:20; in some animals
a tUtor of anti Vi 1:5 was noted. The serum of none of
tioc rabbits ased showed agglutinative properties with
rozpoct to antigen H.

Acetone Vaccine. Table I gives the results of tests
of the sequins of nine rabbits immunized with acetone vaccine.

The rabbits of group I, i.e., those irmiunized with
vaccine diluted to 1:10, showed, before administration of
t,-o second dose, a titre of anti H ranging from 1:40 to
1:2550; seven days after the fourth dose, from 1:640 to
1:5120. The agglutination titer of anti 0 before the second
dozc in all rabbits was determined to be 1:320; seven days
after the fourth dose the titer in two rabbits remained
unchanj7ed, while in three it rose to 1:640. The anti Vi
t1ters determined by the agglutination method varied before
th2 second dose from 1:5 to 1:20; but seven days after the
fourth dose, from 1:40 to 1:640. The anti Vi titer
deter'-Aned by hemagglutination varied before the second dose
from L:24 to 1:72; but seven days after the fourth dose,
from 1:,80 to 1:3800.

The rabbits of gro'ap iI, Immunized with vaccine
diluted in a physiological NaCl solution in the proportion
1:1,000, showed before the second dose an anti H azglutina-
tion titer from 1:10 to 1:40 seven days after the fourth
doLc, it was between 1:320 and 1:5120. The anti 0 titer
bufore the second immunizing dose fluctuated from 1:40 to
1: '); seven days after the fourth dose, from 1:80 to 1:320.
#,oth before the second and after the fourth dose, the
•cr~ms showed weak agglutinative properties with relation
to antigen Vi, in dilutions of 1:5 o-. 1:10. No antigen Vi
was revealed in ttis group of rabbits by means of hemag-
* L-tination. One rabbit of the second group died from
cai.eo not connected with immunization, so that our tests
wo•re made on four rabbits.

Results of the control agglutination reactions: the
e:!:ulsGions of 0 and H antigens showed no agglutination in
:;.diu:m chloride physiological solution. Antigen H with
p3osltive serums showed agglutination to + + + in dilutions
fro:r 1:320 to 1:2500; with known negative serum it produced
no a-glutination. Antigen 0 showed agglutination with known
rocitive serum in dilutions from 1:320 to 1:640. With
known ncr-ative serum it showed no agglutinative properties.
Antijen Vi with standard serum produced agglutination

2



i 0

S, , ... " owls o: 10030. it showed no a7.-lutlna-
...... .. :,egtive aeru:n, as wull as in a

v .. .. . . ... lor6ae 1;,lut.on, in 51' sodj.ur
.'., . . !. 1 , sodI2:.i chloride solution and in

* .* .s -. :.*.~ ,-

:) cur~tr*% reactionsin hc-5-,!uti.ns1.on:
.... = - •--. nc--itzed blood corpuscles, ki cmulsion of
,: .: -=ci• cor.sitlerai with antien Vi showid no

1.01i a 'h3lIOlo:;Io&..acl sa1 olultiotn a:.- with a

:... ,'.nd to + . * in dilutions of It9600 or 1:1.3,000.
r "" •.i-i.-.o' ne, Table 11 lives the res'ults of

ae*z or~ %o abt immunized with foraci..
• ..noi vaccine* In the first group of rab'Ois the level of
:.r•.r.u• "ore the second dome varied between 1:320

.:.:-. 0. cvcn days after the fourth dose, It -raw from
. :.., := 1:5120. The level of 0 antibodieu was between

:• ant 1: 120 both before the second dose and seven dare%.'•.- .c r•ourth Immzunizing, done. V1 antibodies, fount only

".:. -c r:OLL, t by arglutination, amounted before the second
D 1:ý and, seven days after the fourth dome, to 1:40,

*..*..:,:2t.J by neoi..1iSutination: 1:15 and, seven days after
.'.:'s Eceo, to 1:40, revealed by hemaglutination:

1:N Wth Vh'e serums of %he rem~aining rabbits,

:' tS+e second proun of rabbits, anti 11 asclutination
•ol 1:;? 0 %"as found before the second dose; from
t:.-o 1:!2.'0 rven days after the fourth i'munizing dose.

*..•':.1o= hefore tho second dose were found to rango
:.1.:o0; seven days after the fourth dose an

S .- rowth fron 1:50 to 1:320 was noted, and in
. even R droz fron 11SO to 1:10. .he V1 anti-

tyb a.-ig•1.tnaton showed In two rabbits a
r:so of level from 1:10 to 1:40 and from 1:5 to 1:10,

..... .:y bo'ore the second and after the fourth dose.
*...' rabblit the antibody level In both tests was

:* . :" ru:Luinn two rabbits no anti Vi avClut1na-
,.• . il.;coveread. It was not possible to detect any Vi

.L...*.; :~he:.:&.- ;'utinatlJOa. The controls proceeded a3
S• •..'. * the aetone vaccine.I, ,.cor4'',, to resset-Slolek• Tab- !! .4

Sa :.".. o- utinaon and hema-glu.tnati. Wit..i V,
" ,,• .:ib•'Its ,ito.anunized with Grasset-Si. V.•',,'...
:., .t %-b* wa1le cycle of ImhLunization, the rab.:

.. -:* roup vroduced no H antioodies, with". .'' -

".. "ori o neo- :ict, in which anti H ag.;lutinifs ', "'
:.-. ' ::) Oluon of the serum seven dayo after .,n"

B -3-
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S�. ý,fore the second immunizin- dose, the 0 Lati-
O.jjcj varied between 1:40 and 1:320; seven days after the
fo.th dose, the antibody level had rrown from 1:160 to
i:5.y. vi antibodies in the a-glutination reaction seven
duys after the fourth dose were found in two rabbits to be
• .o ratio of 1:10 and 1:)1O. The serums of the remaining
rbl srowed no a-clutinating properties for antigen Vi.

%-- .;i Vi a;;'lutinins were discovered in this group of
anl::ali by means of the hemagglutination reaction.

m..e rabbits of the second frouo, with the exception
of one, in whose serum anti H aC•:urnl.ns werc found in a
1: di j ;ion, did not produce any H or Vi antibodies. The
0 antibody level was Just as hirh before the second dose as
st4,/Of days after the fourth dose, and vnried between l'ho
and 1:640. The controls proceeded as in the case of the
acctono vaccine.

Endotoxin according to W.estwhal. Table IV shows
t,,c rcsuits obtained in reactions with the serums of nine
rabbits immunized with Westohal endotoxin. One rabbit in
thc necond :roup died from causes not connected with
i:,!:unization. In none of the rabbits, either of the first
or of the second group, were H or Vi antibodies discovered.

* • The height of the anti 0 titer in all the rabbits of both
"roues, both before the second, and seven days after the
fourth immunizing dose, was 1:20 or 1:40. The controls
proceeded as in the case of the acetone vaccine.

Discussion

The present paper presents the results of experi-
:ments made on rabbits immunized with four anti-typhoid
vaccines. The level of the anticellular antibodies (anti
H, 0 and Vi) was tested iL the animals in accordance with
the instructions given by the Department br the Standardiza-
tion of Biological Preparations of the World Health Organi-
zation. Animals were therefore selected which before
co;:cncomenat of immunization either contained in their

' no natural antibodies directed against the typhoid-
b!acillus antigens or else showed activity in low dilutions.
Two groups of rabbits of five each were immunized with each
vaccine, the doses being appropriately chosen.

Extremely different results were noted in the
r~bhi~s i:mmunized with acetone vaccine and Westphal vaccine.
-Tno acetone vaccine caused a regular appearance of all
th-ee kinds of antibodies, i.e., anti H, 0 and Vi. On the
contrary, the Westphal endotoxin infected in both small and
lur:e doses was unable to stimulate the organism of the
r:tbbit to produce anti H and anti Vi agglutinins. Only a

O sl1nt growth in anti 0 agglutinin was noted.
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Th'! forimol-pt.snOl vaccine stimulates the ratbbit to
oi c.. unti Hi and anti 0 a.-plutinins to a rather consider.
:.I oortic, but anti VI ar-rplulinine only all~htly.

"ii ra3set-Slcpok Vaccine has a stimuatint,, effect
VA ;.. rod~uot on of arnti 0 a~ggluatinins, but only sporadi-

~ ~'aroductio4 of R~ an VI, antibodies.
knIc i~vident from our exper~iments, the forvation of

;u A,.bn1Q9 under the influonom of Immsunologically active
~ 'acetone 'vaccine) deptinda .pon *the *Is* of the doese.

:,:t..:;-hunizet with vaccine diluted In the propcartioi
'Ich corresnonded to 50 .10$ bacterial cells In 0.5 21)

r~~ ~..conslierably by stranpor production of ur. VI than
~ :,....1RImmunized with vactine diluted in the proportion

- . ~tells In 0.5 ml), The experiments
*ri;.l.r.ted throw an interest~ng 11ivht on the dynamics of

* ~ X~ of~ antibodies. E~specially Instructive In this
are the observations made on rtbbits i~munized with

Svaccine, which was the oa~ly one to cause ree~ular
Sof the antibodies sco-ght. Is the quantity of the
Sdoses van Increased$ the H antibodies showed. a

" ".~. rowth In activity. The 0~ antibody level obtainied
tk'.e i first appropriately large dose van not sub 'ecto to

I-. I , ' !uc'LuatiovB as the Immuniz2.ng, doses were repeated.
S.1 VItiitodle's behaved In this respect like the H anti-
L uh:;, I.e.,. the, seru.ts were c'satyactive In the

a*1 *a.cr dilutions as the Immunizing doses were administered.
~ striking fact was the lack of influence by the

r.,!~ r a2 nbodies found in the ser,,s upon the intensity
ot, or~a~loa of antibodies wnder the influence of immuniga-
tiA ?na results of the tests of %tie serums of rabbits

zqdwitl, tbe four different anti-typhoid vaccines are
i.';1,n~.wh.en compared with tboa* of trials of these

va.cc~.lvo in an active test on white n:.co.
In th~e active test on white mice Immunized with the

U£ vc-!ncationed tour YOccines, the hip'aest immsunization
%c.c1vity was found in the acetone vaccine and minimum

'*..uaizins7. propertien in the Westphal endcotoxin. The Grassot-
Svaccine and the formol-prhenol vaocine occupy an

1Ii,*.%:r-.cd1ate position, &And their Im~munization values are of
11'. arder, Cotiparinf these results with 'those of the
"rý*r6..-t stvdy,' we see a far-reaching arreeirente The acetone
vnecclnc best orotects m~ice froc Infection and stimulates
;:,*' ratbtt most to produce Hp 0 and Vi anvibodies, which
:st- *jiscoverable, even with a considera~ble, dilution of the

*;.r-. On the contrary, the Westphal endo toxin hardly
*-rLcts the mice at all and does not affect the production
J:' X, 3 or Vi antibodies by rabbits. The Crascot-Slopek

*.. or:.ol -phenol vaccines are both tests oi'oupy an Inter-
zal!ato position boiween the acetone vaccine and the Westphal

a 5 Best Available Copy
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L,%oc4 for 'tho -,recad5A4 tublos:

G) ou~p
2 ~ Q1ef 0cZleCOn Of blood om~o

ho 1o f rabolt

* -) I1 4ilutiot 1:1,000

9) 2e~tci'o 1st dose
10) Weore 2a4 does

11) 7 days after '4%h dose
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