CHAPTER III

RESULTS AND DISCUSSION

1.1 To prepare™TIRE~ ready for conugatior

Chemica. cAcion for’ ‘aminating - HRP are shown in

figure 1.

The : .- Its appearance was
raddish - brown amorph . Its ultraviolet spectrum still
exhibited the Mg at 403 nm (Figure
2).

ue WD TR o
e T 4N S HAA1 TN

The ratio of amino groups incorporated to aminated
[IRP was then calculated to be approximately 14 moles per
one mole of HRP, calculated from data in Table 3.

T 16215254
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aminated HRP

Figure 1 Chemical Reaction for Aminating HRP
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Table 3 Ultraviolet Absorption and number of amino groups
data for aminated HRP

‘o o 14.4
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The employed procedure for HRP amination has been
reporled (0 conlain 12 - 18 moles of amino groups per one mole
of HRP (Litman et al,, 1983 ; Zuk et al., 1985). Therefore , the
aminated HRP product from this study which contains 14
d be satisfactory. However, to

moles of amino groups sho

increase more amino SIOups | o molecule , more 2,2 -
oxybis (ethylamine) ha :-?b e d~into the reaction. This
aminated HRP  was™ Jfurth R conjugating  with
theophylline. ' '
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1.2 To prepare theophvlline readv for conjugation

The chemical reaction for synthesis of theophylline

ester derivative are shown in Figure 3.

esized by a modification of

which contained two

olyes_ an alkylation reaction between
N tyrate to yield 7-(d-
ARy The second step of reaction
was hydrolysis of 7 (4 ) -1,3- dimethylxanthine to
yield ?—(3-carbox}rpru £3- dimelliylxanthine.  Mechanistically ,

steps. The first
N-7 of theophvl i
ethylbutyrate) -1,3- d

this process y _a__nucleophilh attack of N-7 of
theophylline uﬁn - B ubut_wa:e and the

corresponding 7- (4-ethylbutyrate) -1 3- dlmethylxanthme This ester

wes  yrofficd) ) 34 fcbfdaprti ) 7 3 irvomypropy 13-

dimethylxan thmc was obtainéd shown -in appendix A

Q‘W']ﬁ\‘iﬂ‘im UAINEAE

Its ultraviolet spectrum  showed the  maximum
absorption of theophylline at 275 nm (Figure 4).
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The IR spectra (KBrdisk) as depicted in Figure 5 and
assigned 1o functional groups of structure shown in Table 4.

Its ' HNMR spectra (DMSO) shown in Figure 6

, i)
:
[
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Ct ‘3\ J T
} + Br-CHy-CHy-Cliy- C—0—Clip-CHs

ethvl-d—bmmobumm

rr:n3
Theophyvlline
Clly
boxypropyl)-1,3-dimethylxanthine
O
_Clt
1HO—N =N_—CHy-Cl1;-Cl1, —N_
- Clly
%) EDCI
0 |

N-hydroxysuccinmide .

umwm&qu-
A7

.ﬁhifuum'mmaﬂ

{:'_:”3 NHS ester of 7-(3-carboxypropyl)-1,3-dimethylxanthine

Figure 3 Chemical Reaction for Synthesis of
Theophyliine ester Derivative
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Figure 4 The UV spectrum of 7-3- carboxypropyl)
-1,3-dimethylxanthine aqueous solution

concentration 0.03 mg /ml
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Table 4 Assignment of IR Spectrum of
‘?-(3-carbuxypropyl)—l,3~dimethyhmnthina
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Figure 6 The ' H-NMR. spectrum of 7-(3-carboxypropyl)-1,3-

dimethylxanthine in DMSO-d4
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Table 5 Assignment of 'H-NMR chemical shift of

7-(3-carboxypropyl )-1,3-dimethylxanthine
5 I - L2
4+ O fl.?Hz-CH;-CHg-CDDH

]
AuE7
ARTaT

ﬂﬂﬁ%ﬂ*

s | 425-428 | TRIPLET, 2H

6 8.05 SINGLET , 1H
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NHS ester of 7-(3-carboxypropyl)- 1,3- dimethylxanthine

This compound was synthesized according to the
modification method of Peptide synthesis of L. Wackerle, 1979.
ed | Ja condensation reaction between
hylanthing and  N-hydroxysucinimide

to vield NHS estormOiesa(3 b&} 1,3- dimethylxanthine .
EDCI  was /

The reaction

activator of reaction.

ﬂUﬂ’J“ﬂﬂ'ﬂ‘ﬁWEﬂﬂ‘i

lHI*il'buiIR spectrum (CHCl; ) shown, in  Figure 9

mdwaﬂdﬁﬂ B3 SN TN 8 e i

the tcrm of proton at the following chemical shift and
assigned of proton shown in Table 7.



50

Therefore, according to these results it is confirmed
that NHS ester of 7+ 3- carboxypropyl)- 1,3- dimethylxanthine
was actually synthesized and ready for conjugation to HRP.

AULINENINYINS
ARIAINTAUNINGIAY
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ARIAINTAUNM TN
Figure 7 The UV spectrum NHS ester of 7+3- carboxypropyl)

-1,3-dimethylxanthine aqueous solution
concentration 0.04 mg /ml
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Figure 8 The IR spectrum of NHS ester of 7-(3-carboxypropyl)-1,3-

dimethylxanthine



Table 6 Assignment of IR Spectrum of NHS ester
of 7-(3-carboxypropyl)-1,3-dimethylxanthine

AULINENINYINg
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Figure 9 The ' H-NMR spectrum of NHSester of 7-(3-carboxypropvl)-1,3-

dimethylxanthine in CDCl,
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Table 7 Assigment of 'H-NMR Chemical shift of

NHS ester of 7-(3-carboxypropyl)-1,3-dimethylxanthine
0
gL .2 'ﬁ'
5 c|:111c1-11::f12{:—D—N

4€a | 34le SHEHaTL,
AuBneRTNEIAS
RN

L & | SINGLETY , 3H

6 4.40 - 4.43 TRIPLET , 2H

7 768 SINGLET , H
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1.3 Conjugation of Theophyvlline to HRP

The chemical reaction for synthesis of HRP labeled
theophylline was shown in Figure 10.

‘The ined..  theopliyl !f': - HRP  conjugate  was
brownish amorphous T'I&ct was approximately
68.16 mg. The _ 4 raviolet . spectrum  of  conjugated
compound  exhibited «fhe’ Anaxi tion of both HRP

403 and 269 nm.

The molar e ..}I’ gient of aminated HRP was
)

determined o be 4336 * 1% ded fom dala in Table 8.

) Lt NHS ester of

J J]
theophylline was culalacd from data Tablé9 to be 1.045* 10*

ﬂ‘UEI’J“fIEWliWEﬂﬂ‘i
QW']éNﬂiﬂJ AN Y
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0]
I
O  CH,CH,CH,C—0—N
CH;,\ |

)\ | 0

CH, =
NHS ester of 7-(3-carboxypropy |}l imethylxanthine

ﬁl umwﬂmwmmﬂ
%maqnsmummﬁhaa
9 HRP labeled Theophylline N-hydroxysuccinmide

Figure 10 Chemical Reaction for Synthesis of
HRP labeled Theophvliine
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Table 8 Ultraviolet Absorption Data of Aminated HRP

i'. ." E _y THE MOLAR EXTINCTION
—,:*1"!!"“ W(Eﬂl*lu‘}

1.25

1.25 | N 4304

125

]
¢
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Table 9 Ultraviolet Absorption Data of NHS ester
of 7-(3-carboxypropyl)-1,3-dimethylxanthine

MR TUNN NN Y
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The mole ratio of theophylline to HRP was then
calculated from dala in Table 10 10 be approximately 11
theophylline molecules per one molecule of HRP. The results
of this theophylline conjugate HRP was similar to that

reported from Zuk et which  contained 10 - 12
theophylline molecules ‘ noles . ‘Therefore , according
to these results it.wa . d theophylline conjugate

IS = ¢
-|| T

¢
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Table 10 Ultraviolet Absorption and Mole Ratio of
Theophylline to HRP

MOLE RATIO OF
THEOPHYLLINE
TO HRP

10.6

10.6

10.7

o
g

10.6

fz!
AU AN WS
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2. Preparation of Antibody for Theophylline

2.1 Preparation of Immunogen

absorption of theophfllific” a4t 277 nit

L 4058 theophylline in
immunogen A LE_-_?:*'T c_be 3468, calculated from
data in Table 1. 7he BOHE gbsorbence was used
for determining mple ratio of theophylline to BSA in the

conjugate. *ﬁq ratio) ‘Wad/|# 1V )as) Siown i | Table 12.
AN TUNNINGAY
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Figure 12 The UV spectrum of Immunogen A aqueous
solution concentration 0.286 mg /ml

1 = 7-(3-carboxypropyl)-1,3-dimethylxanthine

g & ;'éi'w'bmmwl)-l,B-dimethybmnthim—BSA




Table 11  Ultraviolet Absorption Data of
'?-(3-carb0xypmpyl)-l,3-dimethyhmnthine

amaammumwmaa

K = absorbance / (path length * conc. mg /ml )
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Table 12 Determination of Theophylline - BSA
Mole ratio of Immunogen A

CONC. m | MOLE RATIO OF
( mg/ml) line) | THEOPHYLLINE
TO BSA
0.286 7.82
0.286 . 7.41
0.286 0.4 “ | m 7.64
‘ﬂ ‘ ,
ﬂumww‘fww T3 76
. 5 . JUTI A
JIANN WA A1 B

theophylline to BSA "Wt of BSA

MG 11 GOl
in conjugate / mw

wt. of theophylline = _absorbance of theophylline
specific absorbance

in conjugate
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Immunogen B (7-(3-carboxybutyl)-1,3dimethylxanthine-
BSA conjugale)

7-(3-carboxybutyl)-1,3-dimethyixanthine

2 .
The/{ss crystals  and its

ultraviolet  spectrum the maximum absorption of

theophylline at 274 .', \
The IRF s ' .' '5\

s shown in Figure 14

AUl vis D

d derivative shown in

i Figure 15, showed
the following at  various

chemical shifts m}dn assigned of structure shown in

nete. AYHINYNTNYING
AR AGE 30U HAIRINYAR Yo stotur

of 7- (3- carboxybutyl) -1,3- dimethylxanthine would bo actually
synthesized.
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Figure 13 The UV spectrum of 7-3- carboxybutyl)
-1,3-dimethylxanthine aqueous solution
concentration 0.03 mg /ml
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Table 13 Assignment of IR Spectrum of
7-(3-carboxybutyl)-1,3-dimethylxanthine

70



’P-OSI ut 2uigyuex)Agyaun p
-€'1-(JANgAx0qIR0-¢)-, Jo winuoeds YNN-H L 2YL ST 2nSig

71

...................

...‘_, F— ¢ -
HO
- NM e
z ﬂ
$ HE 1:.‘,
HOO2THITHTHI YD




Table 14 Assignment of '"H-NMR chemical shift
of T<(3-carbaxybutyl)-1,3-dimethybmanthine

POSITION CHEMICAL SHIFT MULTIPLICITY

MULTIPLET , 2ZH

L B
--,,‘-— ; — £ _

. MULTIPLET , 2H

; xﬁ\\‘\"

Qﬁqﬂﬁﬂ mum'mmw

G FEaa L 3N e

2 Q  CH,-Cll,-CH,-CH,-COOII
Cll; |
2 N
AL
0 N N
Cll;
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For NHS ester of 7+3-carboxybutyl) -1,3-
dimethylxanthine , ils appearance was while precipilate. The
ultraviolet spectrum  exhibited the maximum absorption  of
theophylline at 273 nm (Figure 16).

The IR &m of 7-(3- carboxybutyl)

-1,3- dimethylxanthis ~(KBrdisk ved" peaks at the following
wavenumber ; see ' agd '

structure shown iaf

Figure 18, the peal at” “fhese  chemical shifts indicated the
following proton posiffc

'
AULINININYINT
AN TUNNINGA Y
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Figure 16 The UV spectrum NHS ester of 7-(3- carboxybutyl)
-1,3-dimethylxanthine aqueous solution
concentration 0.03 mg/ml
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Figure 17 The IR spectrum of NHS ester of 7~(3-carboxybutyl)-1,3-

dimethylxanthine
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Table 15 Assignment of IR Spectrum of NHS ester
of 7-(3-carboxybutyl)-1,3-dimethylxanthine
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Table 15 Assignment of 'H-NMR chemical shift of
NHS ester of 7-(3-carboxybutyl)-1,3-dimethylxanthine

POSITION | CHEMICAL SHIFT | MULTIPLICITY

& 9 13 r.lj
CH,
\N N
)\ f ,> 8 0
0 ril N
CIIJ

5
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The conjugated product of NHS ester of 7- (3-
carboxybutyl) -1,3- dimethylxanthine (0 BSA as immunogen B
was about 5845 mg The product appeared as white fluffy
powder and still retained the ultraviolet absorptivity of
theophylline at 274 nm (Fi /

‘ ) of theophylline in

according to the

immunogen B
data from Table

10, of theophylline : BSA in

The 2 ,t ~Theophylline (0 BSA in
immunogen B ‘--n—.;;:.:'-,__;_._:._‘-.__.___.._:;.:..-'_,- ogen A as clearly
shown in Table 12 & 18. té ly due to the NHS -

ester method _(for jmmunogen B)  iving Bt i e

wbodmdﬂ niefiod) Wﬁi?ﬂuﬁ%%}‘i However  both

mlmunogensq"were used tosinduce apti

ARNANIUNATINUAAY
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Figure 19 The UV spectrum of Immunogen B aqueous
solution concentration 0.286 mg /ml

1 = 7-(3-carboxybutyl)-1,3-dimethylxanthine
2 = theophylline - BSA
3=BSA



Table 17 Ultraviolet Absorption Data of NHS ester of
7-(34a:‘boxybutyi)-1,3-dimethylxﬂnthine

ﬂUEJ’JVIEJmEJ

P]ﬂ‘j2542

ammnimum'mmaﬂ

K = absorbance/ (path length * conc. mg./ml.)
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Table 18 Determination of Theophylline - BSA
Mole ratio of Immunogen B

CONC n | MOLE RATIO OF
(mg/mi) iyiline) | THEOPHYLLINE
TO BSA

0.286 13

0.286 11.6

0.286 11.0
Al EI’J‘VIEJVlﬁﬂ"fJ“l“Fi s

Q.ﬂmﬂi Mol L2 L0 ]

tn BSA
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2.2 Induction of anti - theophvlline serum in rabbits

Eventhough , a variety of animal species can be used
for raising antibody, such as horse , goat, rabbit, this study
selected rabbit. it is, edusidered to be most apprpriate

study could inducge anfiBgdy —in | rabbitsi with acceptable titer
A o . Freund’s adjuvant in
the first dose and/ ig yu | adjuvant in the second
booster can greatly tla¢ irfune fesponse by releasing
:-._:';?r—li speed up the production of

the antigen slowly

antiserum by sumul ,;, Smmunological  response  of
animals. e—
Yo Y]

aed

B ol
ﬂummmwmm
QW’]Q\ﬂﬂ‘iﬂJ UAIINYAY



2.3 Studv the properties of rabbit anti - theophvlline serum

2.3.1 Antibody Titer

> 20 (data also exhibited in
ced from immunogen A

append:x C), the titer of | [ _
- , w1 : 65,000, respectively.
These titer values{' t of antiserum from
antibody B can bj same  amount of HRP labeled

The result foff :Hl ed theophylline binding to
antibody C in Table the least binding site
of anuibody C for comparing Lo
antibody A and.B. ‘commercial available
for ready to 1€edl any more dilution
before using. In 1 g add:hun annbody C ~was produced from

s | $1Y1449] B (Y3t rcion o

C-8 on xanthine structure, ¢ while thga conjugation, ,of BSA to
ot B 4F) SAUATS WEIQENE) Toie s
heterologous might be the retarding factor that dictated the
less binding of HRP labeled theophylline to antibody C.
Therefore . antibody C was then excluded from further study.

d theophylline
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Figure 20 Antibody dilution curve of antibody A and B
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Table 19 The absorbance values of HRP labeled theophylline in
binding to different dilution of antibody

Absorbance at 492 nm

w ............. immunogen C

1:10 l 0.434

u@,wa mmiwmm ora
R8I0k 2nEN A

Blank absorbance = 0.099
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2.3.2 Capability of antibody in binding to HRP labeled

theophylline

With fixed amount of HRP labeled theophylline
, i's clearly shown in Table 20 that antibody B was capable
in binding to HRP thédpiidline more than that from
antibody A and C. ' 1) he~Absorbance observed , the
higher the ca m( 'di.ng to HRP labeled
thophylline. From " \ be expected that
using different  ifuhgget x,-\ the same HRP
labeled theophylline ® different amount of HRP
labeled theophylline.
from Weemen and Sgh
1981 ; Kamaoka el

s we ¢ \similar to that reported
4, Tsuji, 1980 ; Hosoda et. al,
at.  anlibody induced  from

immunogen Wi _ —_;‘r en from enzyme
: o~ — N
labeled hapten - indifig sites for enzyme

labeled hapten than that annbodv produccd from immunogen

e UGN NG o «

enzyme labeléd hapten.

QW’]&Nﬂ‘iﬂJ UAIINYAY

For antibody C, it was marketed to be wused
for RIA , 100 mcl for one testing. In this study , although
the same protein concentration of antibody A ,B and C were

-
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mmdmthamimplahes,thecapabﬂiqrofanﬁbodyCin
binding to HRP labeled theophylline was lowest. This would
also possibly due to the different of theophylline derivative
used in immunogen and HRP labeled theophylline as already
explained in 23.1.

ﬂUEJ’JVIEI'ﬂ?WE]’]ﬂ‘i
ammnmummmaﬂ
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Table 20 Capability of antibody A, B and C in binding
lo HRP labeled theophylline

value at 492 nm

4 MEAN

0.967 0.967
(SD=0.015)

1.970 1.953
(SD=0.110)

0.233 0.242
(SD=0.006)

L wla o0l Fa [l "
r ; ‘ F I\ a
L] | L]

AN AN INYAE



2.3.3 Specificity

The result from Table 21 indicated that with
theophylline  concentrations  usually  detected  within  the
therapeutic range of theo ., caffeine was able to be
detected only when .:- \\ ,/ was as high as 748
and 290 mg/l for -anitbody A a&e&pecﬂvely. As it was
reported 1s in human serum

that  pe:
after ingesting o /// \\‘\\\'\ was 1.9 + 05 mg/l
(Grab and Reinst // = 3\\\\1\ 976 ; Merriman et. al,,

1978). It is therejdre * \pithin the range of
theophylline -.."._-,.._ ‘ caffeine  will  not
significantly interfere. /I Ahe ofhery hand , antibody A and B

are nol specific for caf i

to theophylline, ()N
cophyline. (S =

cross  reaclion of  calleine

7
ﬂuﬂﬂﬂﬂﬂ§Wﬂﬂﬂi
ammnmummmaa



Table 21 Cross Reaclivily of anli - theophylline serum
with caffeine

Z

Mean of conc. of
at drug giving 50%
live bindi

15.0
(n=2)

290

{n—

FHEN BN NT 510

WTINETa Y

cross reactivity of antibody C obtained from Sigma is 4%



92

3. _Determination of HRP labeled Theophvlline Properties in

Enzyme unoassay ol Theophylline

3.1 Determine the appropriate dilution of antibody for

Iy,

| hlmd absorbance and the

competitive reaction

theophylline concentras ution antibodv  was
shown in Figure : ‘antibody A and B
respectively.  These _ were | not_ linear. While the

absent  theophylline P bBaheh Weould  indicated  that
: ” ine in \which the higher the
antibody to bind to HRP fabeled fheophylline , the higher the
observed absorbance. ' |

't'- concentralion increased
, competiive bidding _of theophulline “difh HRP labeled

, R
theophylline to the| antil N0 mpmporlianal to the

amount of antibody. Thus these curve  were not linear.

ﬂumwamwmm

For” constructing the logit -log curve ,provided to
more inpaly | 6| b G0 il 25 2 24| 6t vy A
and B respectively and then the result from Table 22
indicated  that the correlation coefficient (r) at the dilution
1:1,000 of antibody A and dilution 1:10.000 of antibody B
provided the highest correlation coefficient. Therefore ,
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the most appropriate dilution of each antibody represented
curve from linear regression analysis as shown in Figure 25
and 26 for antibody A and B, respectively.

AU INLNINYINS
QAN TUNNINYIAY
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Figure 21 Dose response curve for Theophylline at different
dilution of antibody A

0.8 —— 11000 =
—{F— /10000
—i— /100000
0.6 -
0.4 &
02+
04 t
40 45
% Y )
g /ml )

I -
AULINENINYINS
PIAINTUNNINGA Y
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Figure 22 Dose response curve for Theophylline at different
dilution of antibody B

ABSORBANCE

AULINENINYINT
AMIAINIUNMINGAY
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Figure 23 A logit-log plot of data from figure 21

1.2 T

-1.4 +

16 1

1 _—
AULINENINYINS
ARIAINTAUNNIING 1A Y
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Figure 24 A logit-log plot of data from figure 22

—— 1/1000

| )
AULINENTNEINS
ARIANTAUNNIINGIAY



Table 22 The value of Correlation Coefficient from
Linear Regression Analysis of each antibody dilution

1 : 100,000

0.971

0.895

ﬂUEJ’JVIEW]?WEJ’]ﬂ‘i
ama\aﬂimum’mmaa
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Figure 25 A represent curve from linear regression anlysis
of antibody A at antibody dilution 1:1000

=1.2 +

-14 4

LOGY

-1.6 +

.}."l;i
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Figure 26 A represent curve from linear regression analysis
of antibody B at antibody dilution 1 : 10,000

'102 T

-1.4 +

LOGY

-1.6 +

;_ — r?':j‘I ‘.rml}
1 o
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3.2 Determine the appropriate dilution of HRP labeled

theophylline for compelilive reaclion

The relationship & the absorbance and the
theophylline a ‘ t dilution HRP labeled
theophylline was showi rﬁd 28 for antibody A
and B | e . were not linear, At
the same re coated to the
microplates. When icophylline at the high
dilution (1 : , N Ncompetitive  reaction ,
theophylline could atibody sites. In the
practically, The labeled theophylline

was nol apprupnul.ed bw 't'r__-r____:_ d mnol detecled Lo cover
the usual theophylline concentration _,i (0-40 mgl).
For at the dil 080 of HRP labeled

theophylline the owed absnrbancc was rather high which

theophylline ﬂ:% m %% ‘§: WE' "]tﬂ ‘jlsual range of

theophylline coficentration.
amaﬂnmumwmaa
Fm' constructing the logit-log curve provided to
more linearity as shown in Figure 29 and 30 for antibody A
and B, respectively and then the result from Table 23
indicated that the correlation coefficient(r) at the dilution
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1:5000 of both antbody A and B of HRP labeled
theophylline  provided the highest  correlation  coeflicient .
Therefore , the most appropriate dilution of HRP labeled
theophylline for competitive reaction represented curve from
linear regression analysis a5 shown in Figure 31 and 32 for

] U
AULINENINYINT
ARIAATAUNM TN
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Figure 27 Dose response curve for Theophylline at
different dilution of HRP labeled theophylline in the
competition of antibody A
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Figure 28 Dose response curve for theophylline at different
dilution of HRP labeled theophylline in the
competition of antibody B
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Figure 29 A logit-log plot of data from figure 27
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Figure 30 A logit-log plot of data from figure 28
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Table 23 The wvalue of Correlation Coefficient from
Linear Regression Analysis al the dilerent
dilution of HRP labeled theophylline

1:10,000

0.992

2 ) ).048 11996
AU ININITNYINS
AR IUNM NN Y

0.979
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Figure 31 A represent curve from linear regression analysis
of antibody A at HRP labeld thephylline dilution 1:5000
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Figure 32 A represent curve from linear regression analysis
of antibody B at HRP labeled theophylline
dilution 1:5000
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3.3 Studv the competition between HRP labeled theophylline
and theophylline in the sample

The relationship between the percentage of binding and
the theophylline . antbody A and B was
shown in Figure 33 _and 34 antxbody A and B ,

absent theophylline .t ding could indicated
that maximum bjuding//F - anti '

theophylline in whi e jlline \concentration increased ,
the percentage of hifidifig Yaes was  not proportional to
the theophylline conée curve were not

lin :
car. (AT

In genergl, s - curve_was awsijable to  determine
theophylline in " - .m provided the

linear curve. Therefore, this study, constructed the logit - log

urve in wfich) &}o@d‘iﬂ 2] "ot Flindafilydand ~then  the

represented !'ta.n curve from linear esuun analysis
with 8 Walub Gt nomu BRI EUR Hoos e

0.991 as shown in Figure 35 and 36 for annbody A and
B, respectively.
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Figure 33 Standard curve for theophylline of antibody A
at HRP labeled theophylline 1 : 5,000 and
antibody 1 : 1,000
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Figure 34 Standard curve for theophylline of antibody B
at HRP labeled theophylline 1 : 5,000 and

antibody 1 : 10,000
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Figure 35 A logic plot of standard curve from linear
regression analysis for theophylline of antibody A
at HRP labeled theophylline 1:5,000 and
antibody dilution 1:1,000
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Figure 36 A logic plot of standard curve from linear
regression anlysis for theophylline of antibody B
at HRP labeled theophylline 1:5,000 and
antibody dilution 1:10,000

1.7

] 7l
0G THEOPHYLLINE CONC. (meg /ml )

AULINYNINYINT
AN ITUNMINGAY



115

The obtained standard curve indicated that  the
diluion of antibody and HRP labeled theophylline used in
this study that covered the theophylline concentration range

in sample.

The value of ™ & ’,4/4’ standard curve were

280 and 486 fo
indicated that
antibody A . ~possil
different theoph}‘ 4 +=-;' - th preparation of

immunogen and These results were
similar to that v Weemen and
Schuurs , 1975 ;  Hofoda et ' 19810  Kamaoka et. al, 1984,
Therelore anlibody B~ "“’”’% 7 provided  the  higher
sensitivity of ~ 7”“ﬁg'r- antibody A .

should be investigated,

ﬂﬁﬂ?ﬂﬂﬂﬁﬂﬂ’]ﬂ‘i
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