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CHAPTER 4

RESULTS

- ll/ﬁr PN
B4 \

Horse gamm uted in coating buffer

to 10 ug of protein ) 2100 ul of this solution were

used for coatipsg > micr gy at 37°C for 1 hour.

After the ext"¥7U7777' n was removed, the

plate was washéd with

fdmes, 3 minutes ..each .

— w;cﬁm%‘wmﬁt: proc
AR S A ey ;ﬁzr::;:: s

PBES-Tween, 100 ul of rabbit anti-human peroxidase

-Tween &5 .

conjugate diluted in PBS-Tween albumin to the dilutions of
1:5000, 1:10,000, 1:15,000 and 1:20,000 were added in
duplicate and incubated at 379C for 1 hour. The plate was
washed with PBS-Tween 5 times and 100 ul of substrate

solution were added and then incubated at rcoom temperature



40

for 30 minutes in the dark. The reaction was stopped by
adding 50 ul of 1 N H28014 to each well and the absorbance
was regd by spectrophotometer at 492 nm. Conjugate and
substrate controle were also included in every condition

tested.

The resul o [Tahle I Appendix II).

It is evident ';”’,~e u-::::::: ilution of sample is

1:800 and the, ion is 1:10,000 and
these conditi cted for use in the

subsequent expesi

5’_f_-.......,_--......-_-._..._.__.'-'_-.. d in coating buffer
te the prnteﬂk‘ - = 5, 10 and 20 ug/ml.

W uﬂ
One hundred micrglitres of each concentration were used to

coat theﬂnuﬁfsrw E}W?WE‘F] ﬂjﬁ hour. After 5

washes wi PES- Tween‘. 100 ul of p031t1v and negative

BRI CARATRE N v e
and #he plate was incubated at 37°C for 1 hour. Each
antigen concentration was assayed in duplicate. After 5
washes with PBS-Tween, 100 ul eof rabbit anti-human IgG
peroxidase conjugate diluted 1:10,000 were added and
incubated at 37°C for 1 hour. The plate was washed with

PES-Tween &5 times and 100 ul of substrate solution were
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added and then incubated at room temperature for 30
minutes in the dark. The color development was stppped by
the addition of 50 wul of 1 N H2S0s. The absorbance

wae measured with a spectrophotometer at 492 nm.

The results indic&teéd ghat the optimal concentra-

tion of horse gamma u'lk ;“iﬂh 5 ug/ml as no further
— : :

increase in reactiViti-was f‘@ antigen concentra-

tion was ol and Eﬂ ug/ml (Fig. 1,
Appendix II). | jenfcopicentration of 5 ug/ml was

therefore chos

with 5 ug/ml of
horse gamma. mperatures i.e. at
for 1 hour and at 4°C

nvernightﬂ uﬁaﬁwwﬂmd in the similar

manner as that descr1bed above

RN TUNN TN

The results are shown in Fig. 2 (Appendix II).

a7eC for 1 huu‘, at -room temperature

The optimal temperature for antigen incubation was chosen
to be 37°C. Although antigen incubation at 4°C also gave
the absorbance values as high as the incubation at 37°C,

the antigen incubation time was shorter. Thus, this



condition was then selected for |wuse in the subsegquent

experiments.

1.4 erminat tim nt

This experal

,ormed in the similar

manner as that™ dd The time for antigen

in| € y \“4d 3 hours.
\\
iy \ \

nqr antigen incubation

time was then selected

incubation was vaz

The res 3 (Appendix II). It
indicated that
was 1 hour. This

for subsequent exp

smperature [ O

wbi
|
= W

B iﬁﬂ gk 100 ul of horse
gamma sl:ﬂ;ﬁﬁqyrﬂgu HjﬂEigIml at 37°C for
ra;wf]ﬁ ptl:? m times, 100

of peositive and negag';.“co rzrabl ed 1:800 in

PBS-Tween albumin were added. Serum incubation was tested
at 37°C for 1 hour, room temperature for 1 hour and 4°C
overnight. The experiment was then performed in the same

manner as described above.
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The results are‘?hnwn in Fig.4 (Appendix II). It

indicated that the optigal temperature for serum

incubation was at 37°C. Serum incubation at 4°C gave:-

the highest absorbance value in the positive control but
the negative control also showed the highest absorbance

value. On the other handy)gerum incubation at 37°C gave

high absorbance valt “j '@ control whereas negetive
contrel gave 2 ceé. So, serum incubation

at 37°C was cho®®f Le¥hel néxtiexP¥PFiments.

‘\,

y ‘l,.bf-“ . . .L m - m
‘\
incubation.
ﬂh.l
The experin t d in the same manner as
‘ H" ?
that described ahnveié;- et gserum incubation time was

varied from Q S 37°C
Wy, Y

The rQE its in{Big. 5 (Appendix II),

which ca be €ean that wbe o ptimal time for serum

mbamﬂ,uﬂg | El 93 W g1 ‘a‘

coni . i o

Plates were coated with 5 ug/ml of horse gamma
globulin at 37°C for 1 hour. After 5 washes with

PES-Tween 100 wul of positive and negative contreol sera
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diluted 1:800 in PBS-Tween albumin were. added and the
plates were incub;ted at 37°c for 1° hour. After
washing with PBS-Tween 100 ul of rabbit anti-huﬁhn 1gG
peroxidase conjugate diluted 1:10,000 in PBES-Tween

. albumin were tested at 37°C for 1 hour, at room

temperature for 1 and at 4°C overnight. The

. f‘;“ﬁith PBS-Tween and 100 ul
. é The plates were

ire P 40 minutes in the

plates were then wasl
of substrate
incubated at
dark. The rea 1 N H250¢4 and the
absorbance was ally at 492 nm:

rig. 6 (Appendix II).

The optimal ten aturs - for o 1gate incubation was

used further in the

—

ﬂ_-."hifl' imal ime or

. i¥ -

L‘“ﬁ“ﬁ% "wﬂmwmm

The experiment ¢ was pepformed in ghe same manner

withq mqﬁﬁ-ﬂ ﬁmuwfl?mg&a&mm time

was 1nvestigated at 37°C for 0.5,1,2 and 3 hours.

The results are shown in Fig.7 (Appendix II), The
optimal time for conjugate incubation was 1 hour which was

chosen for further experiments.
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1.8 i o e

te bation

Previously selected conditions were used in this
experiment and the time for substrate incubation was

investigated at smperature for 15,30,45 and 920

minutes.

The re ig. 8 (Appendix II)
which can . ime for substrate
incubation is

The LISA test for the

detection of ng a Rersel gamme dlobulin was summarized

in Table 5.

P e YN
W mmmmn—— e | ¥ -
2. BSe ng u v = iirect ELISA

Horse gamma globulin was diluted in coating buffer

to give a concentration of 20 ug protein per ml and 100 ul
of this solution were used for coating the microtitre

plate at 37°C for 1 hour. The plate was washed with
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PBS-Tween 5 times, 3 minutes each time. %he positive and
negative control sera were diluted 1:25, 1:503» 1:100 and
1:200 in PBS-Tween albumin and 100 ul of each dilution
were added in duplicae. The plate was incubated at 37°C
for 1. hour and Ehen washed 5 times. One hundred

microlitres of rabbit s

human IgE peroxidase conjugate

diluted in PBS-Twes ' o a dilution of 1:250, 1:
500, 1:1,000 in duplicate and

incubated at 5 washes with PBS-

Tween 100 ul of re added to each well

and incubated or 30 minutes in the

dark. The reacf addition of 50 ul of
1 N Hz250s. Optfficgi §d ‘ - \ by spectrophotometer

at 492 npm. su t ate controls were also

ezt

included in every contid

The Y2 (Appendix II)It is

evident that t1f optimal e on u:;sampla is 1:50 and
he optimal égﬂjugate déJution is 1:500 and these

cmtmﬂ WL NE V- WEl] mﬁ the

ama ] ﬁe‘%tms' AN
2.2 ] o] a
ma bu
by
Horse gamma globulin was diluted in coating buffer

to the protein concentrations of 5,10,20,40 ug/ml and 100
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ul of each concentration were used for coating the
microtitre plate. The plate was incubated at- 37°C for 1
hour and then washed 5 times with PBS-Tween. One hundred
microlitres of positive and negative contrel sera dilute&
1:50 in PBS-Tween albumin were added and the plate was

incubated at 37°C for 1 Each antigen concentration

was assayed in dup i 5 washes with PBS-Tween
100 ul of rahh{;éacrv U : percoxidase conjugate

diluted 1:500 w ted at 37°C for 1 hour.

w:\<;;::\$“ .and the plate was

\\\\\\S solution were added
\\\ \

\\\ d the absorbance was

ig, 9 (Appendix II). The

After excess

washed 5 time

and incubated, for 30 minutes. The

" A
reaction was st -*
w

d

read by spectrop e
ft‘;{ "«:_J» 4

The resul

D‘ptimal .‘;m,,. 40 ugfml a“d it was

chosen for usef{n ; _ griments.
* e - ¥ - - .

bkat

;__ig_e_u_;_qy_,i&n
AN TUNIINYIAE

The experiment was performed in the gimilar manner

as described above. The microtitre plates were coated
with 40 ug/ml of horse gamma globulin at various
temperatures i.e. at 37°C for 1 hour, at room temperature

for 1 hour and at 4°C cvernight.
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The results indicated that the optimal temperature
for antigen incubation was 37°C (Fig. 10, Appendix II).
Thie antigen incubation time was then selected for the

next experiments.

Microti with 100 ul of horse
gamma globulin com€ ol s f~i‘fﬁﬂxf : Antigen incubation
time was tes v"=‘ v 1o°C4 #4F' L '.  - and 3 hours. The
plates were t manner as described

above.

‘ = :
The result il & Shos Fig. 11 (Appendix II). It

was evident .t fgr antigen incubation

was 2 hours Wi fidr experiments.

|
|
il

P

| d
| |
i¥

aon sl MH AN INE N3
ARIALAITAUURAIN LA vcer o0

40 ug?ml was used for coating the plates at 37°C for 2
hours. After 5 washes, 100 ul of positive and negative
control sera diluted 1:50 were added. The serum incubation

temperature was investigated at 37°C for 1 hour, at room
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temperature for 1 hour and 4°C overnight. The experiment
was then performed in the =similar maﬁnerfas described

above.

The results are shown in Fig. 12 (Appendix II).

It can be seen that) Wlef gptimal temperature for serum

incubation is 37° tion was then selected

2.6 F o serum
incubation

The expe in the same manner as
that described e Sve "l : ptimal time for serum

-

incubation was teste#%bf'

3 _and 3 hours.

N ]
e 2

The 'y;x

il
|

F¥¢. 13 (Appendix II).

M
|

L ¥
serum incObation was 2 hours.

This eﬂlu B‘%T[E] VI«?!W m ﬂl‘?‘l selected for

subseequerfj experime

QW]Nﬂ‘iﬂJﬁJWl’JVIEI']ﬂEJ

The optimal

The microtitre plates were coated with coated with
100 wul of horse gamma globulin concentration 40 ug/ml =at
37oC for 2 hours. After washing the plates with PBS=-Tween

5 times, 100 ul of positive and negative control sera
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diluted 1:50 in PBRS-Tween albumin were added and incubated
at 37°C for 2 hours. After 5 washes with PBSTTwe?n, 100
ul of rabbit anti-human IgE peroxidase conjug;te éiluted
1:500 in PBS-Tween albumin were investigated at 37°C

for 1 hour, at  room temperature for 1 hour and 4°C

overnight. The plat:i rgre then processed in the

same manner as that'd

The resSUlis" dare .ﬁ.._ L;h;ig. 14 (Appendix II).
It indicated temperature for
conjugate incubg serum incubation at
37°C gave hig he positive control
and low absorfbagts ;53 .~ ‘  h =gative contrel. So,
serum incubation hosen for the next

experiments.

ime or
1
conjugate incubBtio

AUEADINTNENDT. o e v
- RIS

The results are shown in Fig. 15 (Appendix II). It
can be seen that the optimal time for conjugate incubation

i 2 hours.
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2.9 Determination of the optimal time for

sub ate inc tio

The experiment was carried out with the conditions
cselected previously. The optimal time for substrate

incubation was tested at)room temperature for 15, 30, 45

and 90 minutes.

The ig. 16 (Appendix II).
The optimal time SOT#S  :'u:‘1'15«\‘: ion was 45 minutes.
The LISA test for the

detection of sTobulin was summarized

in Table 6.

sam

RN HREE]

The microtitre plate was coated with rabbit anti-

human IgM diluted in coating buffer to 10 ug of protein
per ml and 100 ul of this solution were added to each
well. The plate was incubated at 37°C for 1 hour and then
washed with PBS-Tween 5 times, 3 minutes each time. One

hundred microlitres of the positive  and negative



control sera diluted 1:5, 1:25, 1:50, 1:100 and in PBS-
Tween albumin were added in duplicate and the. plate was
incubated at 37°C for 1 hour. After 5 washes with PBS-
Tween, 100 ul of horse gamma globulin diluted in PBS-Tween
albumin to give a concentration of 20 ug/ml were added to

each well and the plate was incubated at 37°C for 1 hour.

After washing with F ul of rabbit anti-horse

IgG peroxidase coRgUSsat 0, 1:500, 1:1,000 and

1:2,000 in P7
incubated at = :

times with PE

added in duplicate and
plate was washed 5
strate solution were
added to eac 2= at room temperature
in the dark, d by adding 50 ul of
1 N H2504. sured with a spectre-
phctometer at : L o) rate and substrate controls

were alsco in;lud~- ion tested.

..51

The abhle 3 (Appendix I1}.

J.r

It indicated ‘ hat the o t mal dilution cof sample was

tizs anff] MIETTITE (Y P N ———

these c-:md1t1c:-ns wersy then = ected fur ge in the next

mamaﬂnifuum'mmaa

3.2 erminatio opti [+ tra

ti-human o i the micreotit ate

Rabbit anti-human IgM was diluted in coating

buffer to the protein concentrations of 5, 10,20 and 40
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ug/ml and 100 ul of this solution were used for coating
the microtitre IPlate. IAf%?f‘S.washeg with PB5-Tween 1nu_
ul of positive and negative'cnntral sera diluted 1:25 in
PBS-Tween albumin were added and the plate was incubated
at 37¢C for 1 hoyr. Each rabbit anti-human IgM concentra-

tion was assayed in duplicate. The plate was then washed

5 times with PBS-Tw 1 of horse gamma gleobulin

diluted in PBS—T.iA~ ‘ ug/ml of protein per ml
were added to <;*‘ - __““!w»fr,~ d at 37°C for 1 hour.
After 5 washess of rabbit anti-horse
1500 were added and

N\
\\\ \\\ late was washed with

bstrate solution were

IgG peroxidas
incubated at
PES-Tween §
added and inculai@d  ; m temperature of 30 minutes.
- 12 S04 and the absorbance

The reaction was

was read by spect '*ﬁﬁﬂ%ﬁ%ml 492 nm.

The rel | g~ 17 {Append1\ ITLY:: It
W

was Ev1dent tht the opt:m&} cnncentrat*on of anti-human

TeM for ﬁ%&’g’}%ﬂ%iw%}q ﬂd’}t was chosen for

use in the subsegquent egper1ment

IWAMNTUNNINGIAY

mination of th or

tin late

The experiment was performed in the same manner as

that described above. The microtitre plates were coated
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with 10 ug/ml of rabbit anti-human IgM at various
temperatures i.e. at 37°C for 1 hour, at room temperature

for 1 hour, at 4°C overnight.

The results are shown in Fig. 18 (Appendix I1).

The optimal temperature for coating plate was 37°Cc. This

condition was then selecte further experiments.

The ex t in the same manner

as that descrik uman IgM was diluted
ting. The plates were
incubated at 37°@F '"a‘kn". mdN3 hours.

The resul

the optimal time for

Coatlng Plat = ‘h‘ul s —Jrm e —— A ‘? _-'. ndix II } "

i
. M
of the optim em ature fo

stﬁ%awmwmm

IR SATRUN VIHEIAR e v o

10 ugfml was used fcr coating the plates at 37°C for 2
hours. After 5 washes, 100 ul of positive and negative
control sera diluted 1:25 were added. Serum incubation
was test at 37°C for 1 hour, at room temperature for 1
hour and 4°C overnight. The experiment was then pgffurmed

in the same manner as that described above.
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The results are shown in Fig 20 (Appendix I1I). It
indicated that the optimal temperature for serum

incubation was 37°C.

3.6 ination of the tim ime e

incubation

in the same manner as
that described aboyg ‘he | incubation time was

at 37°C.

"21 (Appendix II). It
indicated thsat 3% serum incubation was

1 hours.

concentration ©

-
norse g3 sigeist FHEE

Z
J

This ewperlment was carried ait in the same manner

as that ﬂeﬁﬁfa ﬁﬁﬂﬁ-ﬂ:ﬁﬁﬂéﬁe coated with 10

ug/ml of r Abnit antluhuq?n IgM at 37°C for 2 hour. After

QRN TN INY Qe =
negatl e control sera diluted 1:25 were added and the
plates were incubated at 27°C for 1 hour. After washing
with PBS-Tween 5 times, 100 ul of horse gamma globulin
diluted in PBRS-Tween albumin to the protein concentration
of 5, 10, 20 and 40 ug/ml. The plates were incubated at

37¢¢C for 1 hour and then processed as in the routine assay.
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g The results are shown in Fig. 22 (Appendix II).

The optimal concentration of antigen was 20 ug/ml.

nt ba

The experiment iz I ¥ ed in the similar manner
ae that describedwma ma globulin diluted in
PBES-Tween album sere investigated at
37ecC for 1 ho® for 1 hour and at
4eC cvernight.

The re 23 (Appendix II). It

indicated that, \\\k-erature for antigen

3.9 ;—,-—‘f - 1 time fo antigen

ﬁ”&g%ﬂﬂﬁ“ﬂ'}ﬂoﬁ in the eimilar

manner as that descrgbed ahov The an en incubation

us LI AN R 3R RN a .

The results are shown in Fig. 24 (Appendix I1).

The optimal time for antigen incubation was 2 hours.
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3.10 £ e a u

con te i b

The microtitre plates were coated with 100 ul of
rabbit anti-human IgM concentration 10 ug/ml at 37°C for 2

hours. After 5 washes w

h PES-Tween, 100 ul of positive

a8 f;‘j # 1:25 in PBS-Tween albumin
at TP or 1 hour. The plates
} | —

and 100 ul of horse

and negative control &
were added and ineul

were washed
gamma globulimn® albumin te 20 ug/ml
were added ¢t e were incubated at
37°eC for 2 hou PES-Tween, 100 ul of
rabbit anti-hojEe Gt — gdee\canjugate diluted 1:250
were investigated e , at room temperature
for 1 hour . and a The plates were then

processed in the at described above.

\Z x
The refﬂlt:— #“25 (Appendix 1I). It

was v1dent th’iﬁ the copt 1 temperature for conjugate

mwﬂwwﬂmwmm
ARINE

con 'LI

The experiment was carried out in the similar
manner as that described above. The conjugate incubation

time was tested at 37°C for 0.5, 1, 2 and 3 hours.
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The results are shown in Fig 26 (Appendix II).

The optimal time for conjugate incubation was 2 hours.

3,12 e i f the o

formed with the conditions

selected previouslMm I 1 time for =substrate

incubation was iz igatedswat room temperature for 15,

30, 45 and 60 md

The

RA'E. 27 (Appendix I1).

The optimal timglft "Hz 23 Bubetion was 30 minutes.

The optinm

pf ELISA test

for the

detection of IgM anﬁﬁa{ £ ma globulin was summarized

in Table 7. -;>
v

..i
sl -

4. Eta dardizat of ELISA tes

AUIANYNINYINT

alys f the

. Precifon enalvsis of the assey.
ATINTRINY NG e

cnef cients of variation (CV) of the positive serum were

4.21%, 5.75% and 6.268% for TIgG, 1IgM and IgE antibody

sssayve respectively and of the negative control serum were

3.76%, 5.82% and 7.05% respectively (Table 8, 9 and 10)
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1.2 In a between plate precision analysis, the
coefficient of wvariation (CV) of the pasitive serum were
8,18%, 8.8% and 9.50% for IgG, IgM and IgE antibnd; assays
respectively and ;f the negative control serum were T.85%,

9.18% and 9.37% respectively (Table 8, 9 and 10)

éused for assuring the

IgE anti-horse gamma
globulin antibgg¥e: N | shown i) igures 1, 2, and 3
IgG, IgM and be absorbed almost
completely by ntibody titers came

down to e % all instances. This

Y
TggCribed in Meterials

. and Hethods, a l pos:tlve results éy titers of > 1:800

e o) ANEY FY AT 2o o

On day Und 14, of the 104 patients.z 5 and 31 patients
had Qlwr] aﬁﬁﬁmﬂﬁ r}%%ﬂr}'ﬁﬂtlvel\ s Aan
inciddnce of 1.9%, 4.8% and 29.8% respectively. Only 2
patients had pre-existing IgG anti-horse gamma globulin on
day 0 and these 2 also had 1gG antibody on day 7 and 14
but with higher titers. The titers on day 0 were 1:1600

and 1:3200, on day 7 were 1:3200 and 1:6400, and on day 14
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were 1:12800 and 1:6400 respectively. None of these 2
patients with pre-existing antibody developed serum
sickness. The geometric mean titers (GMT) of the positive
sera on day 0 day 7 and day 14 were 1:2263 (range =
1:2161-1:2369) 1:4222 {ranée = 1:1496-1:11885) and 1:4376
(range = 1:1340-1:14288).

loped serum sickness
had detectable 1IgG
anti-horse gamma®g lgl J dAr (4 "titer 1:3200) while
symptoms of sepil gf §s & gantedl, oMlday 9 and the other
had the antibed "r‘;.jff | i:ﬁﬁ-a (titer 1:800 and-l:

12800 respestivey

serum sickness patients
had 1IgG antifharEL Jzéﬁ;fﬁ; n with a titer of 1:800
(Figure 4). 'iv',-“'*- ---------- he——tdptomatic patients,
4 (3.9%) had 1:3 a ‘"k the geometric mean

iF |

titers of 1'E4ﬂ[}£ange = 1&!}39 1:11246).

ﬂ‘lJEl’J‘VlEWIﬁWEI']ﬂ‘S

da 2%‘ of the ﬂE astmpt tic patients

o q mat@:ﬂwmam@rsqmwm
he g ometric mean titer of 1:4263 (range = 1:1276-
1:14190). The 2 serum sickness patients had titers nf
1:3200 and 1:12800 (gecmetric mean titer 1:6400)

(Figure 4). The one serum sickness patients who -had IgG
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antibody on day 7 of 1:800 developed an antibody titer
of 1:12800 on day 14. '.;. |
'i!-
Because there were only 2 patients in our
prospective study developed serum sickness, stored sera

from a group of 27 gickness patients who were

referred to our -_'f"f‘ ‘ gnosis and treatment of
clinical serum sic ; cluded in the study in
- T—

order to make coup large enough for

statistical anad¥s] presented on day #7
(range 5-10 da ion of equine serum
and 12 returpéd v 14 (60% follow up
rate). Anotheg sented with symptoms
and sign of serun (range 12-16 days).
Therefore, includ: s from the prospective

study, a total of = patients were included

in this stud}* ' 7'\:-
| T
J - — :
As shaww in Table , of the 102 asymptomatic
patiente, Ph]E) @JWW@%&’}FHM globulin on
day 7 with the geometrig mean ter of 1* 00 (range =

AR NI U NG (TR

pat1ents had IgG antibody with the geometric mean titer

of 1:6192 (range = 1:843-1:45081) on day 7 (Figure 5).

On day 14, 29 of 102 (28.4%) asymptomatic patients
had IgG anti-horse gamma glcbulin with the geometric mean

titer of 1:4263 (range = 1:1276-1:14190). All of the 21
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serum sickness patients (100%) had 1IgG antibody with the
geometric mean titer of 1:7802 (range = 1:1914-1:31783).

(Tabkle 12, Figure 5§5)

.The correlation between IgG anti-horse gamma

globulin and serum sickness was statistically significant

(P<0.05) by Fisher’a-='-H either on day 7 (Table 11)

When t iz special set of 14

sera (day 17 eand

serum sickness

+14) were ana the IgG antibody on

day +14 was no than that on day +7

(P > 0.05) by pai

Since the pti-horse gamma globulin

from the as?J:‘—*'__“”' 20 a2 8.0 — e \i_ and asymptomatic

patients are ﬂVZ. igure 4 and Fzgure 5

I .
respectlvely, vaﬁﬁous cut cff exels for the determination

o 1 ol 's}wmwmmsed o s 7

when the t ter of > 1: BQE wac ur as the t cff level,

‘Qﬂ’?ﬁﬂﬂ‘iﬂﬂﬁ’%ﬂmﬁﬂm value,

negatlxe predictive value and efficiency were 95.45%,

u‘

96.08B%, B4.00%, 9B.98B% and 95.097% respectively (Table 14}).

On day 14, when the titer of > 1:800 was used as

the cut off level, the sensitivity, specificity, positive
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predictive value, negative predictive value and efficiency
were 100.00%, 71.56%, 42.00%, 100.00% and 7T6.42%

respectively (Table 15).

was considered

Metheods, of

;._” der this study, none had
_‘x\

IgM antibody o ad antibodies on davy
7 and 14 (Fi : | e _3\\;' ee patients who had
IgM antibody . . & Same ‘gnes who had antibody
on day 14. ra on day 7 and 2 of
the 3 pesitive s Libody titer of 1:25,
whereas the third/fpo§it -_?_ p ®n day 14 had a titer of
1:50 (Figure B). sickness patients, one
had no IgM® ""“""—“"'3?—:-'-'2”-;1-":'7" or day 14 whereas
iy

¥ {titer 1:25}.

the ather'one

W

'ﬂ !H’EI’J %ﬂ%iﬂﬂ'}ﬂ ‘jhad IgM antibody

with geome ic titer of & . Gne of the 2 rum sickness

Pﬁt*@%ﬁﬂﬁﬂﬁﬂﬁ*ﬁ% %ﬂtﬁl']ﬁ%i & (528

On day 14, 3 of the 102 patients had IgM anti-
horse gamma globulin. Two of Lhese 3 patients already had
the antibody on day 7 wherease the other one first had

antibody on day 14 with a titer of 1:25. The IgM antibody
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titers on day 14 of the 2 patients who had had antibodies
already on day 7 remained at the same titers as on day 7
in one patient (titer 1:25), the other had rising titer
(titer 1:25 on day 7, titer 1:50 on day 14). The
geometric mean titer of IgM anti-horse gamma glebulin of

the entire group of 3

atients was 1:31. None of the 2

! ntibnd]’ on day 14.
v “ii'
——

IgG anti-horse gamma

serum sickness patients\

Similar
globulin, the e [ftgdys sa Y was also evaluated in
an additional ess patients who
were not systg n day 0 as described

29 serum sickness

As shown i PR d Figure 6, of the 102
1

asymptomatic ; £M anti-horse gamma

globulin on daer i | rw- mean titer of 1:

iF |

25. Eight of 22 ‘serum gick EEE patients IEE 4%] had IgM

sy G PN HFREAR G e e

mean tite;uuf 1:E5 [ragge = -1 220) day T (Tabkle

16, ammnmummmaa

On davy 14, 3 of the 102 asymptomatic patients
(2.9%) had IgM anti-horse gamma globulin with the

geometric mean titer of 1:31 (range = 1:21-1:46) {Table
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17, Fiqure 6). Four of 21 serum sickness patients (19%)
had IgM antibody with the geometric mean titer of 1:42

(range = 1:26-1:66) (Table 17, Figure 7).

The correlation between IgM anti-horse gamma

glnbul_in and serum sick ess

waes statistically significant

(P<0.05) by Fisher’s both on day 7 (Table 16)

S\
or day 14 (Table <l _/_.‘-_‘.‘_"-p

| ——

When / \ spmptoms serum sickness were

used as gol ive ‘diagnnsis, the

sensitivity, predictive wvalue,
negative predi ency of the IgM anti-
horse gamma gl ithe titer of > 1:25 as
the cut off leve H8.04%, B80.00%, 87.71%

and 87.09% recspect day 7 and 19.05%, 97.06%,

57.14%, 85. 33 @-.—""‘"’—"—""’“‘*"ﬁ‘---:—i; on day 14 (Table

18, Table 19}. ':I

cﬂ 418 SNV TN AAGe o e pairee

Eera l:dsu +7 and +14),¢ it was, found t. 5 had 1IgM
ant raamrll aagl ﬂ i%“«“ﬂt%%gq:a: &an titer of
1133 ut the antibody was absent on day 14 whereas there
was one patient who first developed IgM¥ antibody on day 14

(titer 1:25) (Figure 8).
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When the specific IgM and IgG antibodies were
analysed in 14 serum sickness patients who had paired

sera. It was found that antibody was present in 13 of

these 14 patients (S E' v + 7 (rang 5-10) whereas
IgM antibeody l;_'“-- en N in 5 of these patients

4), all IgM antibody

(35.7%). One we

disappeared ant patiente had higher

IgG antibeody M antibody titers and

titers remain Only one patient

Accorp Fa;cribed in Material
Ay

LY

and Methods, af? PoS g a?ftiters of » 1:5 were
- ¥ JH

considered as ‘hgxzng IgE 11 -horse gamma glubulln of

the 131 ﬁuﬂtg ﬂﬂlﬂﬁ%iﬂa&lqﬂﬁe IgE antibodies

prior to re¢e1v1ng ERIG(

" Of the 131 patients, 19 (14.5%) had positive IgE
cskin tests whereas 108 (82.4%) and 4 (3.05%) patients had
negative and hoderlined results respectively (Table 20).
Of the 19 skin test pesitive patients, 12 (63.2%) had

IgE anti-horse gamma globulin by ELISA test with
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geometric mean titer of 1:6.5 (range = 1:3.5-1:12.2}
wherené 3 of 108 (2.8%) skin test negative patients had
positive results with geometric mean of 1:5-{é1§ﬁre 10,
Table 20). All 4 patients with boderlined skin test had

negative IgE anti-horse gamma globulin antibody (Table 20).

For patients with

boderlined skin sifided in the group of skin

test negative patier Whemnibe results of skin tests

were used as gg itive diagnosis, the

sensitivity, spe€iffigifF,” “positive predictive value and

negative predicg anti-horse gamma

globulin assay i UE,HQ re IRINTSX, 97.32%, 80.00% and

93.96% respective

By Chl—squ the correlation was found

13

between skxnu- ¢E anti-horse gamma

=" 2,
'

)
I

B
§

|
W e ¥

Aﬂmm WEJ W§w E}ﬁﬁﬁ reaction did not

globulin {Tatﬁ

cccur Uany of the skin Lest“pcsitlve nr IgE-positive
QR SRRV AR By e
that there no clinical relevance for in vive and in

vitro IgE test.



68

Table 5 Optimal conditions of ELISA test for the detection

of IgG anti-horse gamma globulin.

Steps of Concentration Temperature Reaction time

ELISA test (eC)

Ceating of éTDC 1 hr

horse gamma

globulin

Reacting with Fr8qp L \ \ TeC 1 hx

tested sera

Reacting with | 37e0C 1 hr

‘conjugate

Celor f:lF.--w.'nE!ll::-prlr'l:-"J ' : #eoC " 30 mins

IR TUNM TN
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Table 6 Optimal conditions of ELISA test for the detection

of IgE anti-horse gamma globulin.

Steps of Concentration Temperature Reaction time

ELISA test (eC)

Coating of 2 hr
horse gamma

globulin

Reacting with 2 hr
tested =sera

Reacting with 2 hr
conjugate

Color developmen® o 45 mine

ARIAIATAUNM TN
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Table 7 Optimal conditions of ELISA test for the detection

of IgM anti-horse gamma globulin.

Steps of Concentration Temperature Reaction time

ELISA - test (=C) .

Coating of ug ¢ 37eC 2 hrs

anti-human IgM

Reacting with ; 0. \ N NN oC 1 hr

tested sera

¥ -y . |III \
Reacting with LAy Cm A Ta7eC 2 hrs
horse gamma

globulin

Reacting with '} v :;“C - 2 hrs

anti-horse

e AN N TNYINT

TRIANTAUNN TN

Color development - 25°(C 30 mins

conj




Table 8 Precision analysis of ELISA test for detection

of IgG anti-horse gamma globulin.

OD of test sera

JPositive ‘Negative
.
Y . Within-plate |(
Mean 0.186
SD 0.007
% CV 3.76
Y |
Between-plate |
Mean 0.191
gD 0.015
| % CV :;Z 7 X5 7.85
! il [

AULINENINeINg
RIAINTAUIM TN



Table 9 Precision analysis of ELISA test for .

detection of IgM anti-horse gamma globulin.

0D of test =era

Positive Negative
» Within-plate (n =
Mean . 0.189
SD 0.011
% CV 5.82
Eetween-plate |
Mean 0.196
5D 0.018
1 —

AULINENINYINT
RIAIATAUIM TN



Table 10 Precision analysis of ELISA test for detection

of IgE anti-horse gamma globulin. ~ * - ~

OD of test sera

§ Positive Negative
L]
- Within-plate (f™
Mean 591 0.017
8D 37 0.012
% CV 7.05
Between-plate |

Mean 0.160
5D 0.015

| % cy Q.27

L | |

AULINENINYINT
ARIANTAUNM TN
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Table 11 Correlation of day +7 1IgG anti-horse gamma
globulin on day 7 in serum sickness.
IgG Serum sickness Total
anti-horse gamma globulin
Neo
Pogiive 4 25
Negative ag 99
Total 102 124
P < 0.0

Takle 12 Correlation =
g;'u.' 1

anti-horse gamma

g1qDy
7
[ |
igkness Total
anti- ho@ﬁ}lq nﬂn bﬁﬂﬂ.ﬂL
AR aqnmﬂﬂw 31

Posiive 29 | 50
Negative (i) 73 73
i Total 21 102 123

P < 0.05
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Table 13 Anti-horse gamma globulin IgG antibodies in 14

cserum sickness patients who had paired sera eon

day +7 and day #14.

Patient No. e “" Antibody titer on
(a) 7/

Day +14

1 (9) ! 1:3200

2 0) AN 1:800
3 (7) B J AR N\ 1:1600

4 (7) PRTaEy . LN 1:1600

5 (8)  PEE UL 1:800
6 (7) 1:51200
7 (T 1:204800

—

8 ( ol 1:6400
9 (9) '.' ; 1:12800
10 ' h 1:25600
11 FJ:“ r . : 9’11 s'1 112800
p B0 ' &4 -c00
YRIRINTINUTTANALL..

14 (7) | 1:800 ' 1:3200

I
GMT 1:4009 ! 1:7425
' |
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(a) The number of days from the time that equine
serum was given until the day that the first serum was
obtained for the investigation of serum sickness symptoms.
Although the numbers range from 5 - 10 days, they were

arbitarily grouped into #7 days. They were asked to return

exactly on day 14 for paie: =rum specimens. Anycne who

first came were grouped as + 14

davs and no atte,_i:‘ﬁ'Q A >~ u;iggain follow-up sera.

AUEINENINYINT
PRIAATUAMINYAE
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ble 14 The validity of indirect ELISA for the determinatiom of I1gG
anti-horse gamma globulin on day 7 evaluated at various cut
off level titiere, using the clinical sgsymptom and signs of

gerum sickness as the gold standards.

cut off |[sensitivity negative efficiency
titer predictive value

1:800 95.45 4 % - 98.99 95.96
1:1600 72.73 e 94.23 91.93
1:3200 68.18 | AJ 93.33 91.13
1:6400 36.36 87.61 86.29
1:12800 31.82 87.07 87.10
1:25600 22.72 85.71 86.29
1:51200 | 18.18 85.00 85.48
1:102400{  9.09 | 83.60 83,87
1:204800]  9.09 ‘83.60 | 83.87
1:409600 ﬁlu ?WHVI?W E!]f]r i’ 83.60 83.87
1:819200 82.92 83.06

o L
;
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The validity of indirect ELISA for the determination of I1gG

anti-horse gamma globulin on day 14 evaluated at variows cut

off titers, using the clinicael symptom and =signs of serum

negative

predictive value

efficiency

Table 15
sicknese as the gold standards.
cut off |sensitivity
titer
1:800 100.00
1:1600 90.47
1:3200 76.19
1:6400 B66.66
1:12800 52.38
1: 25600 23.80
1:51200 9.50 (™)
1:102400 4.70
I:EQdEﬂD
1:409600 i
i:BlQEDﬂ [ﬂzu ﬂﬂ

100.00
92.40
94,44
g2.92
90.38
86.20
B4.03
83.47

- 83.47
Bz.92
82.92

TN T AT TA




Table 16 Correlation of IgM anti-horse gamma glcbulin and

serum sickness on day 7.

IgM

anti-horse gamma globulin

I'._l ‘I‘ H)\

Posiive

Negative

Total

P < 0.05,

Serum sickness Total
Neo
2 10
100 114
102 124

AL

i o
=
-
—

Table 17 Correlaticfcaf/Igh

ser) T e e S e e m——

\ V;

.|!
Sy -

)

"AF

orse gamma globulin and

AU AN YN ARG

Total
anti-her gamma glcb%&in 3 v
AMAINTUNNING A
q : -
Posiive 4 3 T
Negative 17 94 116
Tetal 21 102 123

P < 0.05
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ble 18 The validity of indirect ELISA for the determination of IgM
e 8

anti-horse gamma globulin on day 7 evaluated at various cut

off level titers, using the clinical seymptom and signs of

serum sickness as the gold standarde,

. cut off [sensitivity negative efficiency

titer - predictive value

&
1:25 36.36 87.71 87.09
1:50 22.73 85.71 B2.29
1:100 9.09 83.60 B3.87
1:200 9.09 B3.60 83.87
1:400 4.54 82,92 83.06
1:800 4.54 B2.92 B3.06

-

AULINENINYINg
RINNTUUNININY
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Table 19 The validity of indirect ELISA for the determination of IgM
anti-horse gamma globulin on day 14 evaluated a-t_ various cut
off level titers, using the clinical eympptom and signe of
serum sickness as the gold standards.

cut off |sensitivity negative efficiency
i titer predictive value
W
1:25 19,05 85.34 83.74
1:50 8.52 84.17 B3.74
1:100 4.76 83.60 83.74
1:200 0.00 82,93 B3.74
1:400 0.00 82.93 83.74
1:800 0.00 B2.93 B3.74
L ]

AULINENTNEINS
RIAATUIM TN
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Table 20 Specific IgE antibody detected by ELISA andgskin

test.
ELISA test . Skin test Total
for IgE antibody . .
boderline
Posiive ™ _ 0 15
Negative ' ~ 4 116
Total /7 ! \ leg 4 131
:
vl
Ighlg_zl Correlaéln‘ﬁﬁggg% IgE antibody detected
by B AJ =
(7 =7
: ! L
e Skin_ test Total

. Al SANN
1A |

Posiive 12 3 15
Negative 7 109 116
Total 19 112 131

P < 0.05
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Figure 1 Inhibitian of T¢G anti-horse gamma globulin

by horse gamma globulin,

IgG antibedy titer o titer before absorption

i

titer after absorpticn

v =

1:204800

1:102400

I

1:51200-

1:25600F
1:12800+ B
ok
1:6400+ c ?
3 4]
1:3200¢ ‘ ey
-y ’v,!:fa'.
1:1600} P;fgf
1:800 "{.gé
<1:800 . No. of
positive
samples.

AuEINENINeIns
RIAINTANMINGIAE
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-

Figure 2 Inhibition of IgM anti-horse gamma globulin

by horse gamma gleobulin.

IgM antibedy titer o

titer before absorption

-3
[}

‘ titer after absorption
E : = o
- E- - .

"o

1:800

1:400

1:200

1:100

1:25¢

<1:25 No. of positive

samples

AuEINENINeIng
AR TUAMINYAE

-
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Figure 3 Inhibition of IgE anti-horse gamma globulin by

horse gamma Zlobulin,

IZE antibody titer o titer before abscorption

titer after absorption

1:2004

1:100

1:25 ¢

<1:5 No. of positive

samples

AULINENINYINT
QRAINTUNNINGINY
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Figure 4 IgG anti-horse 2amma gleobulin titers a total
of 104 individuals before and 7 and 14 days

after ERIG administration.

IgG antibody titer

i
!
1:204800 -
1:102400-
1:51200}
1:25800
1:12800+
1:6400F
1:3200+ — = cooocoof#
1:1600 - 000000000000
1:800F &%
I
ggg-gggguo 000 00 1982228000 a6
00000000030 800000 00 2000085000000000000000 0000
800058328508%0r 90 oS R 5855558
<1:800 0000000 G 3330

AR TR IRl N0 AL

o géymptnmatic patients
4  The first patient with serum sickness

2 The second patient with serum sickness
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Figure 5 1IgG anti-horse gamma glocbulin titers in a total

of 29 serum sickness patients* on day +7 and £114

IgG antibody titer

1:819200

1:409600

1:204800

1:102400

1:51200

1:25600
1:12800

L

1:6400

1:3200+ 0000000

1:1600

1:800+ -

ni& _ j:
ALY INYNINDING

JEhanatidnea Y

9




NB : * of the total 29 patients, 2 were the patients that
systematically followed from day 0 as described
earlier and 27 were the serum sickness patients wheo
were referred to our group for diagnosis and
treatment of clinical serum sickness, of the 27

patient, 20 first up on day 5 - 10 (grouped

@ day 14 for the follow-
‘éher 7 patients first

g ol T O nto da,‘f + 14.

\\. -.H\;"‘\:Hh"‘“

as day + 7},
up sera,
showed up
Figure 8 IgM an of Jgamk A Sbndi titers in a total

and 14 days after

TgM antibody titer bt
1 =5 ,..E

W
h_—

Day 0 Day 7 Day 14

Day after ERIG injection
- seropositive asymptomatic patients .

# sercpositive (serum sickness) patients
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Figure 7 IgM anti-horse gamma globulin titers in a total

of 29 serum sickness patients* on day # 7 and

+ 14

IgM antibody titer

1:800¢F o

1:400

1:200

1:100

1:50

NB :

y:'
£ 95 Gﬂnoﬂm

Day # T {‘1 22) Day -!- 4 (n=21)

ﬂumwmwmm

# pf the total 29 patfgents, Mere the patients that

SR GRIT IbU ] VITHI N Bheocrivn

earller and 27 were the serum sickness patients who
were referred to ocur group for diagnosis and
treatment of clinical serum sickness, Off the 27
patients, 20 first showed up on day 5 - 10 (grouped
as day +7), 12 also came on day 14 for the follow-
up sera. In addition, another 7 patients first

showed up on day 12-16, grouped into day + 14.
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.

R |

Figure 8 IgM anti-horse gamma glcbulin titers in a special
set of 14 serum sickness patients who had paired

sera (day + 7 and + 14).

IgM antibedy titer

1:100

T

1:50¢

¢1:25 00000000 |

-
-
)

)

)
y

i

o patients who hfigh IgM antibggy only on day 7

el NEINENIHENAT .
RIAIATAUNM TN
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Figure 9 Correlation betwsen IgG and IgM anti-hores

gamma globulin.

0 = antibody titer on day 7
IgG antibody titer v = antibedy titer on day 14
1:204800+-
1:102400 +
1:51200F o
1:25600 - a o |
1:12800F l v A
1:6400 - v
1:3200F a
1:1600 -
1:800 2
<1:800] 2
Ji0 11 12 13 14

IgM antibody

UHANYNTNYNS

1 ¢ o o W o
TRNAINTUUNINGNAY
1:25+ o o a o
K | |
'¢l:o5l-04 V V ob oA 04 O oA oA W oA ¥ v oA
1 2 3 4 5 & ¥ & 8§ W0 1l 32 13 14

Patient No.



Figure 10 TIgFE anti-horse gamma glebulin titers in a total

of 131 individuals before ERIG administration.

IgE antibody titer

1:

15

1

¢1:5. 9000000 _ : 5000000 %000

Skin test e W/iSk : Skin test

e : { bederline

posi
-y
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