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CHAPTER 111

MATERTALS AND METHODS

'MATERIALS

1. Experimental

// \ \\-».. 2 weeks of age were kindly
' \\ icine , AFRIM ,

supplied by Depar / Bangkck and
used througout  thése €ix mice were kept in each
cage , snd the Micelfwagra. =50 Ry : \ pplied of food and water

in an isoletion wug air - conditioned room .

er‘e kindly supplied by
Animal House v‘ 'y Fsculty of Medicine

Chulalongkorn Un ii ersit

116 )
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in these studies there were 2 strains of

S. typhimurium that to be used as follows :
2.1.1 The virulent S. typhimurium C: {serotype 1, 4,

Sy127 was kindly supplied by Department of Microbiology ‘and

immunology ,University of Adelside y Australia .

1 10292%4b
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2+1.2 S. byphimurium Gao (serctype 1,4,5,12 when

grown with galactose) was k.indly received from Dr. R. Germanier of
Swiss Serum and Veccine Institute , Berne , Switzerland .

S, txphimiu_m G‘_m is 8 g8l E muteant

(uridine diphosphete (UDP) - galactose - 4 - epimersse — negative) of
3 BNAICE
T—

boned as lyophilized cultures

S. btyphimurium Cs .

at 4% C. For pdtitifls se the lyop \11268d cultures was grown on
nutrient. agar platg Detrcit , Michigén » USA).,
A single colony was nsr: : d | & '. ! in sof't eger stock bottles
ot 4% . ' :
so kept in seoft agar stock

bottlies st 4° C .

ansferred f‘rorﬂsof‘b agar stock bottles
were grown on n‘io ient ager pletes and a single colony was

transf‘arreﬂ%lg ’3 %E}uﬂ?ﬂﬂﬂ%ﬂ iockeys‘«n lle , MD )

et 377C f‘or 8 hr . These f‘\&ltm‘es were diluted l' with fresh Brain
neara W‘]ﬂﬂcﬂ ?ﬁWé}ﬁﬂﬁ ﬁﬂe for 3 hr .,
This method yielded orgenisms that were in the log phase . The number
of bacteria present was calibrated by optical density at wsvelensgth
of 658 nm and confiirmed by viable counts . The ultimete number of

becterig in such cultures was about 2x18° organisms/ml .
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Methods
1. L1D__ Determination
Groups of eight mice were fed orslly with 8.2 ml amounts
of 18 fold dilutions of S. &vph: i C5 following 5@ % sat NaHCOa .

The G2 Ha ~ia pres 1L was calibrated by optical

density at wa rmed by viable counts .

Death were rec D50 values were
calculated by thg 5f wReed and Muenchi (AppendixI)(144) .
2.
‘ L ] -

Following % = 8.2 ml of a 58 X% sodium
bicarbonate i mice were Or immunized with the required
dose of organisms . STs SusSpens 1on At this strength of sodium

v, o
bicarbonaste , the s cratized . The oral dose was
administered to 'bhc mice by means cf & syringe and blunt - tipped

“W‘“‘"ﬂﬁﬂﬁ NINTNYINT
nmse Probectidh Test

QW’WW’]’W]EHGEI

3. Immmization

Mice were divided into two groups . The first sroup

. 5 2 10 ¢ =
of mice was diven one dose corally with 1x16 live orgenisms ' of

S.typhimurium Gsa and the other group of mice was given three doses

orelly with 1x18*7 live organisms of S.typhimurium Gaa on . each of

three alternate deys . Each group contained 58 - €% mice , 7 and 21
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3

days after the immunization 18 —-15 mice were killed to use-‘in ‘the
intracellular killing assay , the other 15 - 2@ m:ce were used in-

«

the protect1on test ..;' P 'L':_;

3.2 Protection Test

s

e byphimur ium C, infection (mouse
'typhoid) was studied \ ‘ _ roups of immunized mice with
lethal doses of‘§; (approximately 1@@@}LD%O).
One day.7., and 21 15 - 29 mice from each
group were fed org .:urium Cs + The number of
deaths were fecorr phallenge + The contfol
mice received ¢ mice were kept‘ in . the
animal house and er prioﬁ to challenge on

days 7 and 21 .

4.  Immune Ser T

k.
“" injections at two

Cig.txghimurium C. suspended

in NSS and mixed 1? equal parts v h Freund’ s complete adjuvant .

PREI ] B BTG e o o e -

killed bact ‘8 every week For 4 wee?s .

YIRS TR A e ::j

collected , and the pressure of antibodies against S.typhimurium Cs

Rak 1;;'
sites of 187 hea!n— killed

was checked by a bacterial agglutination test..

L=

Serum was stored in small aliquots at -20 & N
Inactivation of the serum was achieved by heating for 380 min 2%
880

Preliminary experiments revealed that sera from normal
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rabbits lacked entibodies against S.typhimurium C_ .

5. Bacterial Agglutination Test (146)

5.1 Preparation of the Antigen for the agglutination

tesh

gréwn on nutrieh Laboratories ', Detroit - ,
Michegan , USA) £ 51 '\k and a single colony was
tranferred to Brai ‘ﬂ\x\HH'BL Microbiology Systems

Becton Dickinson or 18 hr . These cultures

were diluted gl ;rt infusion broth '(BBL
Microbiclogy Sys Yl cki‘ ' g CO , MD) and incubated as
a shaking cultun : G s"‘> \E>u1tures were harvested by
centrifugation at G h ':\ and washed twice with NSS .

The suspension was dil desired concentration in NSS . The
3

number of bacte optical density at wave

length of 650 8m anc fgbfints . Heat st 627 C for

e

32 min . When Eﬂis & stoﬂgd at 4° C,added 1/19,000

merthiolate .

ﬂ‘lJEl’J“ﬂEWIﬁWEI']ﬂ‘i

Standard 1zat1on of Salmonella typhimurium C nt isen

The suspension of S.typhimurium C_ antigen was
3 % s x . & = i0 = 3 g » a
diluted into three dilution containing 19 ,13° ,18° ordanisms/mi ,
respectively . BHach dilution of antigen was btested with serial
dilutions of antiserum to determine the optimal dilution of antigen
wnlch gave the highest agglutination titer

T : TR A L ad ¢ q
In this study , the dilution of 16~ ordanisms/mi was
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used for the working antigen .

5.3 The Bacterial Agglutination Method

The agdlutination was performed in small test -

tubes 75 x O mm .The sera weprse ii activated at 56~ C for 39 min befare

" use . ' : ' J“' :
i &ntiserum were prepared in

eight tubes as fol

Tube No . 1

Dilubion 1:2 f 4 1 AR 64 1:128 1:256 @

ganisms/ml) was added +to

2ach tube . ) serum , was st up as =&

negative controil 0 a!?&{_ then

Tube No . 1 5 b - . 74
Dilubion 1:4 (7@ BXipe 1:256 1:512 o

?Pe contents of ach tube was mixed thoroughly and

incubated ﬁrlﬂ El (ﬂ %H%ﬁ%&’ G}ﬂé’}tandmg overnight in

refrlgerab

SRS A

bsettled o the bottom of the tube .
. The titer of the antiserum was givén as (the

reciprocal of the highest dilution that caussd clumping .
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6. Peyer’ s Patches Cell Cultures

PP Cells were collected from the small intestines of mice

immunized orally by the following regimens

ier with 1x10*°

S. t_,yp imgrium G_, on

each of three ved on day 13 (7 days

after the last

S.typhimurium Gao on
each of three a erM" PP w empved on dey 27 (21 days

after the last oOr:

N

The controls (non - 1mmunlzed mice) were also set up .

@[u £~§ ﬂm tljlhce (147)
IRIAA mm #IINLA . .

small 1ntest1nes were removed , seperated and freed from surrounding

mesentery . Ten ml NSS was pass through each intestine to get rid of
the intestinal contents and then rinsed with NSS . PP  were
identified , the serosal side of each patch was carefully dissected
and isolated PP were then placed into Incomplete medium An sarerade
of 8 PP per animal was obtained , although veriation in the number

and size of PP occurred from animal to animal -,




42

6.2 Extraction.of Pever' s Patch Cells by Enzymatic
. Treatment (147) | b n
The PP from 8 to 1@ snimal were placed in & petri

dish with 22 ml of enzyme solutiogland incubated at 377 C for 32 -

45 "'min . The medium Contain dissociated cells was collected by

aspiration and 29 ml af WA vdjii! clution was immediately added
to the remaining b ieske Wi &ed’agein for 30 - 45 min. ..

This procedure was
6.3
{148)

fixed in fixstive

hfweter and sir dried .

fffff —7

ide.ﬂ

=& immersed in {freshly

- prepared moubat.xoxf dium for 4"’3 i at 37".€ .

ﬂUEl’JVIEWIﬁWEI’m‘i

S 3 1.4 The smear was washed w1th water and

~@RTRN IHAMINYTAY

56.3.1.5 Washed with water , dried mount with

permount , a2nd examined with a light microscope .

Esterase activity identifed by the
nresence of <granules . mainly in the cytoplasm of  macrophages was

ceen as derk redg color .
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Esterase - positive Cells with
morpholo§ica] characteristic compatible with macrophages were

enumerated in PP preparations by counting the positive cells per

1903 total cells visualized with a lighb'microscope .

gestbion Test (149

&Pe suspended at 18° /ml in

‘g;Hmj_  dgl C with 1:5@ dilution of
\‘*, ’*'m. Btum , DIFCO , Detroit ,

complete medium and
18 % latex parﬁ’-

Michigan , USA)

entrifuged through 5 %
bovine serum alg istralia) to remove free

particles .

= that contained greater than

Il’ﬁ’.l" 71{! 11

Intracellular Killing Assay . (145)

‘Wﬂ Mﬂmam?n;ﬂ;wm

intko 2 5% ml sterile cgntrlruge tube containing 20 ml1 of complebe
medium . Cells were pelleted st 456 x G for 10 min at -noom
Lempersture , washed twice in éqmp]ete medium . Celis were counted
and viable cells enumerated in 9.4 % trypan blue . The cells were.
2xamined within 2 min in 2 microscope counting - chamber . The

oroportion of cells that had taken up the dye was determined by =z
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survey of at least 100 cells . Visble cells were those that did not

take up the dye .

7.2 Preopsonization of Saimonella typhimurium C=- (145)

preopsonized by incubstion of

tration of inactivated rebbit

J
Qing water bath , followed

by centrifugation fc Bt »EQA\‘?_, The bacteria were washed

immune serum for 8¢

twice with NSS &
10”7 /ml . Th éof 95 impunoglobulins on the surface of the
bacteria was c¢ JSby ‘:;-‘ *luaresce ~ after incubstion of
preopsonized with or ) .we}éd swine anti - rabbit

immunogleobulin .

7.3 irect. Plwer-cscence Antibody Test (15@)

The FITC congugated anti - rabﬁit

g 1N T 3.
RAN mwzm d

The  fluorescein isotﬁiocyanate . AFITC)
conjugated anti — rebbit immunoglobulins was assayed with
preopsonized S. typghimurium Cs to determine the optimel dilution for
use prior to performing the test . The serial two - fold dilutions of

conjugete were then reacted with preopsonized S. ;xﬁhjmggjgm Cs ,
The optimal dilution of the Conjugate was
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determined as the highest dilution producing 3% to 4% fluorescence of
preopsonized S. tyghimuriumcs and no stain%ng off an unpreopsonized

2 S e

S. typhimurium C_ control .

immunoglobulins wae: ted |in PBS 7.2 pH to meke the dilution of
1:80 , as the opti ‘ ! ¢ jugete for use . The IFA — test

was performed a

d S. typhimurium C_ wes

spotted onto ide | we! u'i iried at rcom temperature

died smears were then

immunoglobulins 1 nd ad 1n moist chamber at rocom

temperature for Sﬁ m:n »

ﬂumnan 4,1 (i r WO
e ST pliias (1) ]

7.3.3.4 The air - dried smears were then
mounted with PBS - buffered glyceral solution and examined under =a

coverslip with fluorescent microscope .

A +typical fluorescence indicated

preopsonization of S. typhimurium C_ while no fluorescence was seem




S, typhimurium CG in vitro wa
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with unpreopsonized cells .
7.4 In Vitro Intracellular Killing Assay (145)
The =abhility of macrophages Lo kill challenging

amined as Followé -

N2

macrophages and & x = oni I, Bacteria/ml or 5 x 18° bacteria/

ions containing 5 x 18°
ml were incubatedv- 57 i B ‘fﬁll' @ter bath for 20 min .

) Qbabion y phadocytosis was

N\

teria were removed by
centrifuging the PP‘ 6 min at 75 x G {(Centrifuge
Moded DPR - 6@@@ y DAMON n) and washing three times with
1 ml ice - coldMg i [ £

Y
T

3ges conbéining ingested bacteris

/RE i bhe

b—a

were reincubated .at a concentrvon of 5 %

‘:;:z::zmi:ﬁ’éfﬁ;iﬁ’ T éﬁm g ey
TRASDIUNIANEINY .

mitny) ul samples of this suspension -were  added to 458 al
distilled water containing @ .01 % (w/v}) bovine serum albumin . and

these were mix vigorously to lyse the macrophages. .

7.4.3 The number of +viable bacteria was Lthen

determined microbiologically . Serial ten -~ ‘oild 3 dilubions™ in ' NSS
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were made from the sample and aliquots of #.1 ml of the djlution were
pipetted on to each of two ;i"et.f*azol ium = galéc’dose ég‘ar y pfét‘es and
immediately spread . The plates were 1nc:ubat.ed a’o 37 B f‘or‘ 24 hr )
and the colonies were counted . The number of v:able bacteria/ml was

calculated from the means of the colony counts of duplicate plates .,

pptimal Concentratbion of

Immune “Serw a*¥iteo Intracellular Killing

]

?

serum for in vitro

wconcentration of im'm.v.'"xc-z
ay s 5%10° maf*r‘ophages/rnl
were incubated Setyphimurium C5 in the

prasence of variou serym‘ L Lo Bay oeoadd o

IH

5 and 28 %X v/v) at

[a—y

That = mine serum which gave the
maximum in vitro in't.r‘ l ' dling of S.typhimurium C_ was
regarded as thept e aa
s
]
e ne man of three experiments .
Intracellular Kil]'& at a givervv'me ~ point is expressed as +the

percentage ﬁe%ﬂ ’JA‘W}& W‘j W;JE}’]cﬂ “iab le intrecellular

becteria rdxnd to the rollow’ng tormu‘a 27K (t,) = 0 = ME /NG %

" AN SRR NN o
‘Na is ceil bacteria at time O , and Nt

is t.rze mean number of viable intracellular bacteria at time + .

Statistical analysis was performed with Student * s & test .
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