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CHAPTER 3

MATERIALS AND METHODS

1.1 One Shdil y-one patients with

gsevere rabies » the rabies clinic at
the Queen Saovabl e {QSMI) of the Thai
Red Cross Societyf . bJects of this study.
They all r;q gt Firabie '}, - globulin (RIG)
according to. 1Ne-apeutic guideline.
However, because inggcial restraints, only
equine RIG (ERIG) 2hle. All patients gave

informed con®s " “take : he study which had

been passed ¥5ﬂ A% ethical committee.

Concomitently xth ERIG, batientd lalso received a full
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and 14 after ERIG administration for follow-up sera.

3 Twenty seven patients with documented serum
cickness after receiving horse immune globulin were used

as positive controls. Serum sickness was diagnosed by the
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history of receiving heierulngnus gerum, fellowed in 5-10
days by fever, skin rashas, arthralgia, lymphadenopath¥
and proteinuris. The diagneosis was further confirmed by

heterophile antibody test and CHso levels. 14 were

males and 13 were females. Their ages ranged from 15 teo

53 with a mean of . -lﬂ.BSJ. Their clinical data

are summarized in T8k

xaonurs at the National
Blood Center Society were used as

noermal control

stitute was used in

‘,vi"'d'

this study at - i IU/Eg body weight. “fApproximately half of

ﬁmvtﬂﬂiﬂmm“::“::t::
ii‘:ﬁmmmm A (10051

strain (PV 11) of rabies virus. The serum was highly
purified by enzymatic treatment and successive selective

precipitations, thus s2llowing the eliminatien of inactive

proteins, and then concentrated and sterilized.



In ELISA test for the detection of horse gamma
globulin, ERIG was used as the antigen representing horse

gamma globulin.

10 ml b
. injection of sl 225} @ and 14 days after the

injection of ER

W
and stored at -
5. Skin test
Before ERIG, intradermal skin
test was performed i te. ERIG was diluted 1:10
in _nnrmal : _rcted intradermally
inte the f‘ﬁf AR J normal saline were
1 =
used as pnal'i 1ve cuntrrls respectively. 15
&

ey ,qum ﬂmﬁm ok
W’Tﬁ\‘lﬂ‘imﬂm’a NEUIQY

Criteria of positive skin test

1. If saline has a wheal of 3 mm. or less, wheal
of ERIG has to be at least 6 mm in diameter, surrounded by

flare of any size.



29

2, If wheal of saline is larger than 3 mm.,.wheal
of ERIG has to be at least twice the size of the wheal
from saline, surrounded by flare of any size.

3. If only wheal from ERIG fulfils the criteria

of a positive skin test as stated above, but no flare with

ERIG, the skin test is regd ,as boderlined.

|
tén test were injected

A N
\
30 TTmetes before discharge.

Patients

with ERIG and

For patients QS,F’ the could not afford

HRIG (Human y "ERIG would be given

under close obs# The patients were

observed for pPOs; L -i;' z y\ g for 4 hours before
il AV RN
discharge. Durimg \\v this study, of the 19

i ;'
patients with positi (Lol o rere in this category.
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~ Table 4 The clinical data of 27 serurm sickness patients

S

LT

Patient Onset Fever Skin lymphadenopathy joint
No. after serum rach symptom
administration
(day)

1 12 i 5
2 - +
3 : y
4 y .
5 = =
6 + +
7 " .
8 " .
] -
10 5
11 - -
12 + -
13 - -
14 - -
15 + -
16 = +
17 ¢ -y -
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"Indirect ELISA test was used to measure IgG and
IgE antibodies to horse gamma globulins. The principle of

" the test is te immabil' 'tigen on the solid phase and

allow the antigen to} WiFs e antibodies in the test
serum which can he @&tectg b@e-labelledwanti-human

immune globulin

no

One hundréd I1G (Pasteur Institute,

France, Lot 5298 orse gamma globulin,

diluted in wpa pendix I) to 5 ug of

protein per f€dch well of 96-well

-

microtiter pla [ (Corram™ i, USH). The plates were

incubated and then wached with

1
PBS-Tween ﬂuﬂdganMim E.lflnja each time and
tappgﬁ . rum sa diluted:800 in PBS5-
Tweenqﬁﬂa&ﬁ:j‘m M"]i ’]ﬁﬂh well and
the piates were incubated at 37°C feor 1 hour. Each
sample was assayed in duplicate. After 5 washes with
PBS-Tween, 100 ul of rabbit anti-human 1gG peroxidase

conjugate (Dakopatts, Denmark) diluted 1:10,000 in PBS-

Tween albumin were added [ and the plates were
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incubated at 37°Cc for 1 hour and then washed
with PERS-Tween 5 times. One hundred micrelitres of
O-phenvlenediamine dihydrochleride ~ (OPD) suﬁﬁﬁrate

selution (Appendix I) were added to each well. After 30

minute incubation at room temperature in +the dark, the

reaction was stopped rpathe addition of 50 ul of 1

N H2804. The absorbes by an ELISA reader at

In add!ﬂ!——"—’i i ‘Q\? d. negative control sera,

were also included

492 nm.

in each plat, fd. R L\ itres of PBS-Tween
albumin were b gt uu” - ( S A in the conjugate
control and for Wet g 127 lk agate in the substrate

control.

$era.;:“ SO 71;3 initial screening
of 1gG anti-'; anflibody. Any positive

sera would be rgtg: ested at twyor fold d11ut10n5 te derive at

the mﬂum Vlrﬂ%ﬁﬂ&ﬂﬂ‘i
NP1 Y

A dilution was considered positive for IgG anti-

horse gamma globulin antibody if it yielded the abscrbance
value which was 2 standard deviaticne (SD) greater than

the mean of the negative control specimens.
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One hundred micrelitres of horse gamma globulin
diluted in cecating buffer to a protein concentration of 40

ug/ml were wused for the microtitre plates at

37eC for 2 hours, VA saching 5 times, 3 minutes
each time wit ped dry. One hundred
microlitres of g ' :.1uted samples in PBS-

Tween albumin. each well.  Each
sample was assg e f [ ire—="a0pl 12 i3 The plates were
incubated at 3 fo ’ \ and then washed 5

times. Rabbi %\ peroxidase conjugate

(Dakopatts, ‘Den na, 1:500 in PE5-Tween
albumin and 100 "colution were added to
each well™ i were incubated  at

37eCc for V 'j\,‘-‘ with PBS-Tween, .

It
|

100 ul of OPD bstrate solution wafe added to each
well and a ﬁ room temperature

ﬂuﬁ ﬁﬂﬁm n uij’itliﬁenzyme-suhstrate
reacq gﬁ m 9" éi[ N
Hz2S04 ‘w’] iﬁﬂf g Y[EJ cphotometer

at 492 nm.

In addition to positive and negative contrel sera,
conjugate control and substrate control were also included

in each plate as described above.
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Interpretation of resulte

A dilution was considered positive for IgE anti--
horse gamma globulin antibody if it yielded the absorbance
value which was 3 standard deviations (SD) greater than

the mean of the negatiya 0l specimens.

The convg LSA test is not always

effective for his is partly due teo

the false

posi : unagf ) :E{ea by the rheumatoid
factor in the {5 ﬂ;iﬁzf* R ol will react with the

enzyme-labelled gate. . False negative

reaction can also occh = e is a vast excess of high
—'F‘»'.?:‘; ‘

affinity IgG)s " - compete for  the

limited am-*{, i‘dzn, thus reducing

1l
-the availibil ‘ty of antigen to-

R ﬂ ‘L!EJ’J Yl am'a'w g1N?
amﬁmﬁ"ﬁ Vi i) T,

as follow :-

react- with the IgM -

1. The s=clid phase is coated with antibody to IgM.
2. Test sera are incubated with the anti-IgM

solid plase,.
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3. Unlabeled antigen followed by enzyme-labeled
specific antibody are then added.

4. Enzyme-substrate is added at the final ﬂfep-

The polysdgIene mi &plates coated with 100
7-7 =

ul of rabbit \k*\::‘x; ts, Denmark) diluted

otein per ml. were

in coating b
incubated at washing 5 times,
3 mintues each diluted 1:25 in
PES-Tween albumih : 7:": at N;well in duplicate.
The plates we - jeC for 1 heur a;d
then washed 5 -f d micrelitres of horse
gamma globﬁljn albumin to 20 ug
of protein {;"‘mlz The plates

were incubated q:t rs. (ihfter 5 washes with

i¥

PBS-Tween 100 wl rahb , antl—hnrse IgG pernxldase

conjugate ﬂs%&] %ﬂcﬂﬂjﬂ E‘J’]\ﬂ idiluted 1:500 in

PBES-Tween Jlbumin were gflded to each well gpd the plates
were&maaammmmmca Bhen  washea
5 t:mes One hundred microlitres of OPD substrate
solution were added to each well. After 30 minutes at
room temperature in the dark, the reaction was stopped
by adding 50 ul of 1 N HzS04. The abscorbance was read

at 492 nm in an ELISA reader.

liM408% G5
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In addition to positive and negative controcl sera,
conjugate control and substrate control were also included
in each plate. One hundred microlitres of PBS-Tween were
substituted for sample in the conjugate control and for

both sample and conjugate in the substrate blank.

Sera diluted ’f,»;, ged for initial screening

of IgM anti-hors: ibody. The sera that

gave positive tested at two-fold

dilutions and titgz ive dilution.

A dilutionf walizcon 2 bositive for IgM anti-

horse gamma globulin “sEstibod it yielded the absorbance

" value which -yas standar ope (SD) greater than

fﬁfns.

the mean of thf

-
'
=

i "

| 14
L

I A "o i¥ |
Y i k]
K J
QR RS ANIR gAY
q | | L | | ] 4 L 3 J | i L] L L - ,‘,,
1.1 within-plate precision was determined by
using positive and negative sera. The precesion of each

cerum was determined by running 20 replicates in one

microtiter plate.
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1.2 A between-plate precision was determined by
testing positive and negative sera on 20 different

cccasions.

2. Specificity of the ELISA test

Sera from ;W ithout any history of

allergic symptoms — : ﬂ glocbulin and frpm 10

antibedy.  An 'a:3h:ed by incubating 0.5
N\ N

%,

ml of sera wit fl\lrr ug/ml horse gamma

glcbulin at 3T°CH By frik X .x ieC overnight. Sera
were diluted 1:2.9, X 13800 for IgE, IgM and 1IgG

anti-horse gamma glob “dies respectively and were

undiluted for gk -horse obmlin. The mixtures

- —
il

5{_ Fﬁﬁendof, -Eppendork

I

J-ermanr o 0 minut,

were centrif

Geratebau, Wes and the supernates

e g ATEN SRS
ARIANTAUNN TN



Statistical analysis

1. Sensitivity, specificity, positive predictive vaiue;'

negative predictive value and efficiency.

38

Sensitivity = True Positive
j!’; e Positive + False Negative

Specificity é True Negative
' J:;;;-tive + False Positive

Positive pregd e Positive
| ve + False Positive

Negative pred Thue Negative
ive + False Negative

Efficiency

rue Negative

True Positive + Eals Fglsé Negative +

V. Y
‘2. Fisher's exanfé'

- : ' - ¥

ol W ANINTNYINT
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True Negative
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