CHAPTERI

INTRODUCTION

Chemically, theophylline i&/ﬁ}s-dimeﬂwixanmine that is a
naturally occurring aikaloid. Aljmdgﬁfgsent in natural sources,
theophylline is made aVaiiah Fummciaﬂi by total synthesis. The
structural formula™ o
1985)

The therapeutic.effect of theophylline has been known since
1930's. It 'has. beencused for| treatment of bronchospasms. It is
presently be used to prevent or allerviate asthma and acute
exace‘rﬁaﬁ”un of \obstructiveaitway | disedse 'in adults ‘ahd children.
(Rowe et. al, 1988). The concentration of theophylline in blood
circulation which is necessary to produced therapeutic effect is in the
range of 10-20 mcg/ml. and the concentrations correlate well with
bronchodilator response and toxicity. (Jenne et. al.,1972;McDonald and
Ladenson,1978) When plasma drug concentration greater than 20
mcg./ml.,, adverse effects commonly encountered causing nausea,

vomiting, abdominal pain, gastro-intestinal bleeding, insomnia,



headache, anxiety, vertigo and palpitations. Severe overdosage or
idiosyncrasy may also lead to maniacal behaviour, diuresis, dilirium,
tachycardia, seizures, brain damage and death. (Jenne et. al., 1972;
McDonald and Ladenson, 1978; Mathews, Schneiweiss and Cersosimo,
1986; Reynold, 1989; Wilson et. al., 1991 )
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The therapeutic failure when pliﬁna theophyilline concentration
be in suboptimal therapeutic Ie;el or in supraoptimal therapeutic level
is often observed with (50l d-ﬁse administered , due to the narrow

therapeutic rang WZCK ﬁ_mg. $q_cond, the clinical usefulness of this
drug may be di '

| patient compliance when the drug is

prescribed in an o t sefﬁngpparﬁcularly in children.
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The toxicity should be focused on children because they are
more sensitive to the effect of xarii!—tiﬁe‘-drugsfand their general reflex
excitability is hig! ==

The variation .in rate of hepatic biotransformation is also the
important factor which 'can shift the drug iconcentration from its
therapeutic range. Since theophylline is.primarily metabolized by the
liver/the alteration (of liver function from whatever, causes (e.g.age,
concurrent iliness, aberrations in diet, intake of other drugs, and the
differentiation of metabolizing enzyme efficiency) can alter the
theophylline's elimination. (Leung, Kalisker and Bell, 1977; Hendeles,
Massanari and Weinberger, 1986),



As already reported from either foreign or Thai patients (Bonham
et.al.,1980; Hendeles, Weinberger and Johnson, 1983; Saming
Kaojaroen,1988) plasma theophylline levels are mostly lower than 10
mcg.J/ml. or higher than 20 mcg./ml. This stimulates the necessitate of
individualized monitoring of the dnt’gr/yjed especially during chronic

-

therapy.
J

Theophylline _cohceniration can be determined by ultilyzing
a/(?&'mﬂ ultaviolet spectrophotometry, (Schack

and Waxler, 1549;}‘%?:&& Bighley and Hendeles, 1977 and
Blum, 1 } gas chromatography,(Shah and
Riegelman, 1974; Chr. ngﬂ-vskg et ai!.-,? Td. Dusci, Hackett and McDonald,
1975; Least,Johnson dﬁdjr;éghmn&@m immunoassay,(Loomis and
Frye, 1983; Habib et ‘al, 1987) @hd high performance liquid
chromatography w(édams._llwdenu:k_and_&:hxé;qt, 1976; Franconi et
al.,1976; Evenson ;nd Warren, 1976;0rcutt et ‘al 1977; Nelson et al.,
1977; Soldin and Hlll 1977; Hill,1977; Bummnwiz and Raisys, 1979;
Bock, Lam and Karmen, 1984), The classical application of the
ultraviolet method of Schack.-and Waxler (1949) which have some

various techniqu

Schwertner, Wallace ant

disadvantages of using a large volume of sample, requiring a lengthy
analysis' time and lacking specificity; results were often falsely
increased because of contribution from other xanthine compounds and
other concurrent administered drug. Gas liquid chromatographic method
provide greater selectivity than ultraviolet method, but extraction and
derivatization steps are tedious time consuming. Moreover, and
adequate internal standard is hardly available (Piafsky and Ogilvie,

1975). Immunoassay methods are convenience for routine measurement



of theophylline, but the cross reactivity of theophylline antibody with its
own metabolites have to be highly concentrated especially in samples
obtaining from renal failure patient. (Rowe et al, 1988)

The high-performance IIqUId /, /chrurnatngraphy technique is
accepted as an outstanding analyh'ca#’ﬁ'gethod appropriately for
theophylline analysis _in researqh labnratary and clinical services.
(Piafsky and OgllweHQ/ nHendeI?s et al,,1983) It is acceptable for its
sensitivity and s
Nelson et. al.,1977 £

mﬁr the rgpid procedure. (Orcutt et. al.,1977;
aH } _Therefore, the high-performance

liquid chromatography sdecﬂd to be the analytical method of
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theophylline in this study.
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From many previousl:e;ibrts. m-blmd, plasma and serum can

be used for thep j_ conce t these medias need

invasive method in w:mdrawing samples. This ﬂmple collecting method

is not justified in sume conditions;_as in masswe bleeding patients,

elderly or negnate patients.

The 'use of theophylline concentrations i saliva for monitoring
theophﬂline therapy in children was first suggested by Levy, Ellis and
Koysooko. (1974) Many other studies confirming the concept of
substituting saliva for plasma in theophylline concentration monitoring
have been known. (Johnson, Dechtiaruk and Solomon, 1975; Eney and
Goldstein, 1976; Galant et al., 1977; Ohmori, 1986; Aviram et al, 1987)
Additionally, The summary of some distinct advantages of saliva over

the invasive medias was stated in Danhof and Bremer (1983).



For example :

- Saliva can be collected by non-invasive technique and many
samples can be obtained without exposing patients to discomfort, skin
irritation and infection risk. This is of special importance for children
and elderly patients. [ ;/

- There are indications that th{f_fu_'lgentraﬁun of some drug in
saliva is equal to thejee or pm:ﬁin-unhﬁuh‘ﬂ. concentration in plasma,
which is more closely‘felated fo activity of the drug than is the total
plasma cmcentqzﬂ?:l!er;

concentrations in sal

ore, the measurement of drug

K fgreate'r therapeutic meaning than that

of plasma concentr

To substitute s w;z for pliﬁ\;g samples, the saliva-plasma
theophylline concentraun-n mue Igﬁn;gded for conversing saliva
theophylline cungéntratmn to plasma wncent{tw Many differance

saliva-plasma meaphyilme concentration raﬁu values have been

reported from various investigators, ranging from 0.42-0.67. (Johnson,
Dechtiaruk and Solomon; 1975; Eney and Goldsteéin, 1976; Galent et.
al.,1977; Ohmori et. al.,1986; Aviram et. al.,1987) In Thailand, one study
on relatiofnship “Defweer the théophylline \concenfration‘in saliva and
plasma of 10 Thai asthmatic children reported the proportionality factor
of saliva to serum to be 0.62. (Montri Tuchinda et.al.,1987) Galent
et.al.(1977) has suggested that the value of saliva-plasma concentration
ratio determined in each individual place with each different patient's
condition should be only suitably used in their own. Some studies have
been tried to determine the saliva-plasma ratio in healthy adult

volunteers as the represent value for any patient. (Koysooko,Ellis and



Levy, 1974; Cohen, Johnson and Osvaldo, 1975; Culig, Johnston and
Turner, 1982; Ohmori et.al.,1986) However at present, there are still no
reports or research subjects determining the saliva-plasma ratio in Thai
healthy volunteers. Additionally, it has already reported that the
elimination half-life of caucasian ai}ty-atn: children (6-17 years of age)
ranging from 1.4 to 7.9 hours (meafr Q:Lhn:urs] (Ellis, Koysooko, and
Levy, 1976) which was d!ﬂaren!’tu those detected in Thai asthmatic
children (8-13 year;;r/ }, ranging from E.E to 17 hours. (Montri
Tuchinda et. al.,19 v/ "h-_ e value of saliva-plasma ratio is not
affected by eliminati

: e,_jt li still led to question that the saliva-
plasma concentrationra fThatnﬁnay differ from the previous foreign

ratios.
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It is therefore mterasﬁd in, ﬁb_mnmahnn of the representative
value of salwa*plgsm theuphyllme coneentrnﬂng{ ratio in Thais in which

it would be pussi& be generalized to hdhﬂdlﬁ!JThan patients with or

T

without specific caﬁd:trons in future.



Obiecti

1. To determine the saliva-plasma concentration ratio of
theophylline in healthy Thai volunteers.

2. To study the possihl ‘ this ratio in predicting plasma
theophylline cuncentr tI from theophylline

saliva cnncenh‘ahonF 4

ssibility of theophylline monitoring

me, l 2 .entSr

should be monito -I by following 1
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