CHAPTER 11

MATERIALS AND METHODS

1. Subjects

78 patients wepe recri i for the study who met the

1Nst rabies
ws‘\s essive drugs with 2
weeks befor rt ch as chloroquine,
corticosteroid, cy
1.4 Bitten nals suspected of being

rabid no later than ending rabies clinic.

1.5 No'se
y

\‘ isk areas such as

face or arm. “
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1.6 Defqute proof of rables in the biting dnlmals

e ot ﬁ‘l«i%le’él RUNTHYIDT cxontnacion o

animal brdln Oor run-away gnlmdls
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he study was approved by the ethical committee of

Faculty of Medicine, Chulalongkorn University.

2. Vaccines and Rabies Immune Globulins

2.1 Vaccines
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Purified vero cell Eabies vaccine (PVRV, Imovaxc
Rabies Vero®, Institute Merieux, Lyon, France) lot A 1067

-with é potency of > 2.5 1U/0.5 ml dose was used in the study.

2.1 glubulin (HRIG, Imogau®

Istitute Merieux A 0038 at 150 Iu/ml

was used in the

2.2, pe e “raPies Limntfe globulin (ERIG,

Pasteur Antirabigk >cine, France) lot-L

5298 at 200 Iu/ml

3. Immunization Reg

jsé;:::::::::————————‘_jfj

The patr: aqaocated into 4 study
groups as shown in lable 1.
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Grou ! 24 %erects 16 males 8 females)
ram,an W’.}atﬁ)ﬂ qm Mﬂgl]q ﬂ Bqa)%)‘l received
5 1ntrdm scular (I.M.) injection of one0.5 ml dose each of

PVRV on day 0,3,7,14 and 28 at deltoid areas.

Group B : 22 subjects (7 males and 15 females)
ranging in age from 15-505(X * SD = 28.54 + 10.6) received

LM, -2-1-1" PYRY, 4.e., 2 doses of PVRV injecﬁed‘I.M. into



Immunization Regimens

Table 1

RIG

Immunization Day

JHRIG 201U, Kg.
|ERIG 401U /Ky,
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both deltoids on day O, folldwed by one dose on day 7 and 21

“Group it 14 subaects (8 males and 6 females)
ranging in age from 15-45 (X £'5D = 27.31 * 11.32) received
by 2-1-1  PVRV and HRIG at 20 IU/kg by injecting the

entire amount of HRIG at 4 eal ares on day 0.

Group D males and - 8 females)
ranging in age fr ; N a8 =R 6 4 + 8.99) received

I.M. 2=1~1 ‘IU/kg in kthe ksame

manner as HRIG.

4 ; Blood Collecti

4.1 Ten wl blood (52  units of

heparin, Leo Pharmaceu: Ballerup, Denmark, per

1 ml of blood) 'CE:Qﬁffiﬁ;?ffff__zzzz::;g‘ om each patient in

group A and Bjﬂbn > ,Z%H'nd 90 and used for

lymphocyte trdnsfogmatlon test

ﬂ'lJEJ’JVIEJVIﬁWEJ’]ﬂ‘i

Ten wml clotted blood gwas obtained

e QW RAAT MBI SNIRE. ™

0,7,14,21,28,90 and 180. Sera were aliquoted in sterile

tubes and stored at =70°C until tested for antirabies

antibody.

5. Lymphocyte Transformation Test
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&3 Separation of Lymphocytes

Mononuclear cells were seprated from the
heparinized blood by Ficoll~Hypaque density gradient. (see,

Appendix I11) (125). Four ml of‘heparinized blood were

overlayered on 3 ml of Fivoll-Hypaque solution by aseptic

technique and cintrif for 30 minutes at 20°C.

The mononuclear ce ue-Plasm interface were

collected by t tes. The cells were

washed twice ‘ahced Salt Solution

(HPSS) (Gibco, * ) by centrifugation

at 1800 rpm. After the second

wash, the mono resuspended in 5 ml

RPMI 1640 seppleme activated pooled human

AB serum, 100 ug/ml vex, Bangkok, Thailand),

100 units/ml pqnici ok, Thailand) and 10 uM

HEPES (Sigma, 7:#1). The cells were

counted in a hiB .-Jusﬂad to 2x10° cells/ml

ﬂ‘IJEJ’WIEJﬂﬁ‘WEJ’]ﬂ‘E

n vitro Lymplfocyte Tr; ghasformations/Test. (126)

QW?&Nﬂ‘iﬂJ URIINEA Y

The antigen-induced lymphocyte transformation

with TCM.

test was used as the measurement of a specific cell-mediated
immune response following rabies vaccination. The
peripheral blood wmononuclear cells separated as described
above were cultured for 6 days in the microtiter plate (

Falcon Beckton Dickinson Company, Oxnard, CA 93030, U.S.A)
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boﬁh» in the presence and absénce of rabiesantigen. 100 ml
of mononuclear cell suspension (2x10° cells/ml) in TCM were
cultured in flaf*bottomedmicrbtiter plates with iOO ul of
1:5 PVRV diluted in TCM (124) as antigen. The cultures were
performed in triplicaté and were incub;téd at 37 G A

CO, and 95% air for 6 days.

humidified atmosphere ofv
Eighteen hour; before [ i 1 of 0.5 uCi *H-thymidine
(specific activity sham, Buckinghamshire,

U.K.) were added ration was determined

by harvesting \h\:nnel automatic cell

harvester (CH-1 ssex, U.K.) and the

radiocactivity wa ‘gx. intillation counter.

The degree '_-:3~ liferative response was
index (SI). The CPM is

expressed as CPM

the difference _bet d and unstimulated CPM

and the stmula%ﬁ;:::f: ------------- . :ﬁ the stimulted CPM

and the unstimuliﬁed 1muﬂated CPM/ Unstimulated

AULINENTNYINT
- A : . :
5. Titration of Rabies Néutralizimg Antibody@s

RN IUNMIINYTAY

Serum neutralizing antibodies to rables virus were

CPM) .

assayed by the rapid immunofluorescent focus inhibition test
(RIFFIT) according to the modified method of Smith et al.
12770, All serum specimens were heat—inactivated at 56°C
30 minutes before assay. The international standard

antiserum to rabies was a gift from Dr. Urich Bijok, Behriné
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Institute, West Germany and inclhded in each assay. The
antibody levels were expressed as international units’per»

millitre.

Serum samples were serially diluted 2 folds to eight

dilutions in microtiter

plate, Costar, 205 Broadway

’l/y §HK (Baby Hamster Kidney)

Cambridge. MA 02139 U

cell growth x II). Stock virus

suspension at orming Unit)' of CVS
(Challage Rabies was diluted 1:10 and
50 ul of this s equal volume of each
serum dilution Plate. After gentle
wixing, the pla 6°C in a humudified
atmosphere of 5% C 0 minutes. Trypsinize
(0.05% Trypsin, see Tﬂj{"f-f H; cells in tissue culture
flask (Nunclon, Nunc | adjust to a concentration

of 1 x 10° cel M ‘f‘:uspension to each

well contdlnlngiﬁhc ’uiﬂ and gently shake.

Incubate at 36° C 1n a hum1d1 ied atmosphere of 5% CO0, and

95% air ﬂ—%ﬂ’a(%q E}%j%gf}ﬂi‘" and wash cell

monolayer wi h PBS . Fixewith 90 acetone (gold acetone),
air drﬂ Wt’}ﬁ&@ﬂmﬁwgdﬁqq ﬂ&qalﬂwmh 20 ul
EITC- lab lled anti-rabies conjugate (BBL Microbiology
Systems, Becton Dickinson and Co., Cockeysville, MD 21030)
for an "hour at 36°C. Wash 2 times with PBS. Use an
invertedmicroscope epi-fluorescence attachment (High pressur
samp HBO 100 w/2, "Nikon, Tokyo 100, JAPAN) to examine 8

fields of each well at a magnification of x 200. Each
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ple was performed in duplicate. Count the number of

uninfecﬁed fields. (uninfected field + negative field).

Calculate the dilution which gives a 50% reduction in the

number of negative fields using the Karber formala

For

the

The

3 a

6.

Log TCDs, .= L-d (s-0.5)
L = Log of st
d = Differemece j7r‘ i &edilutions g
B, n_of negabive fields -
TCD = Tis E
exanple,

if the negatij}

n,the proportion 8710.3710.25[0.00

The sia;tzég?gilu ! | og G—I.S
:::?“iﬁﬁd%&gmsﬂ‘m
AR ANATUUBITNBAR Yercve i

Convert to International Units using the standard serum.

negative and positeive field were illustrated in Figure

nd 4 respectively.

. The Indirect_Enzxme Linked Immhnosorbent Assay (ELISA)
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Figure 3.

The immunofluorescent staining of rabies non-

infected BHK-21 cells (negative fields) by

FITC-antirabies immunoglobulin at the

cation 200X.

magnifi-
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Figure 4. The immunofluorescent staining of rabies infected
BHK-21 cells (positive fields) by FITC-antirabies

immunoglobulin at the magnification 200X.
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for Antirabies Antibody Titration (128,129)

“Rabies antlgen used for antlbody estimation by ELISA
was the same PVRV used for meunlzatxon. It was diluted in
carbonate buffer (0.06 M see Appendix II) and a dilution of
1: 150 was found to be optlmal in a preiiminary study; Each
‘ 9j6 well-flat buttom,USA)
@ diluted in carbonate

tﬂ37°C and wash 4 times

well of microtiter
was coated with

buffer, pH 9.6.

-with PBS contain Appendix II).' Serhm
samplewere dilud and 1% bovine serum
albumin. Add 2180 diluted sera and
incubate 2 hrs at gs with PBS—-Tween 20.
The rabbit antih peroxidase conjugate
(Lot 088, code mark), diluted 1:4,000,
100 ul/well was addea;*rir  minutes at 37°C. After

washing, 100 Mri—of the suhtrate COpyl] ophenylene diamine
W, \J

dihydrochloride,ED itric acid-phosphate

buffer, see App%ndlx 11 was added. Incubate at room

tempmturﬂ %HQn%&}%‘jWE}q«ﬂ eov the renction

with 5O ul of 0.5 N ﬂ’SO. in each well. The absorbance

RSB ITEHAAG I Gl aovri

ELISA processor 11, Behring Werke, W. Germany) wavelength

492 nm.

Conversion of antibody titers to the internationl'
untis was perfromed by creting a stardard curve from Imogam

CHRIGY:- 150 TW/iml; wh1ch was used as a standard antirabies
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antibody, -d‘iluted atlvarious cdn}:e;ltratibns A:_"'O;06, 0;12,‘
0.24, 0,47,‘-0.95, 1.9, 3.8 and 7.5 IU/nl. These concen-
trations corresponded to .the‘.dilutions of 1:20 respecitively'.
'Simultan-eousiy assay the négat.ivé. con.t.rol se-rfa (ne'gati\;e
neutrélizing anti_ﬁbdy by RIFFIT) at the cqrrespdnding

dilutions. ‘Plotj,i' - 0D of Imogam VS the conc’entr\at}ions, where

#oeén, the OD to the test serum

‘the OD is the differe
éat the .'same dilutions.

and the OD of negative
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