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RESULTS AND DISCUSSION
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Three ‘chemical \compounds which weré| studied as the
internal standard for theophylline analysis were B-Hydroxyethyl
theophylline (IS4), p-Hydroxypropylitheophylline (IS2) and 8-
Chlorotheophylline (IS3). From Figure 3A., good resolution was clearly
detected between theophylline and each internal standard studied. The
retention times for theophylline, 1S4,I1S2 and 1S3 were approximately 6.45,
7.47,10.91, and 11.81 minutes, respectively. Figure 3B. demonstrated the
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Figure 1 The UV spectrum of theophylline aqueous solution



Figure 2 The UV spectrum of g-Hydroxyethyitheophyiline (IS)
in methanol
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A. Chromatogram of theophylline and its homologues
(181, 1S2, and IS3)
B. Chromatogram of theophylline, its homologues

(1S4, 1S2, and IS3) and caffeine
(Analytical procedure and HPLC condition refered
to page 18-19 )
concentration of theophylline = 0.5 mg./ml.
concentration of 1S4, ISp, IS3 = 0.35 mg./ml
concentration of caffeine = 0.4 mg./ml.



contamination of caffeine with the IS in which both were co-eluted at
10.95 minutes.

Since IS3 was eluted with rather long retention time compared to
IS4, so IS4 would be more _;b_E;'IiﬁCial for this theophylline analysis.
Therefore, in all three cumpauhé{/&ldied, the most appropriate IS
selected for ﬂ'le'uph!i!im analysis wauff;‘!:g p-Hydroxyethyltheophylline
(IS1).

e 7 ,_?:;; 1
The plasitia and sa!y%alihratian curves for theophylline
i _;.:' - : _rﬁ‘:—' !l--—-
were linear over the concentration ranges of 9.0-2u.u mcgJml. and 0.0-
A\ i o §

‘wide analytical ranges are sufficient in

-

10.0 mcg./ml., ré_. .

covering the usug’a theophylline concentratio detected following drug
administration. The linear regression equation correlated the peak area
ratio (PAR) of|.theophylline to ‘plasma 'theophyilineé concentration was |
created to be:

y=0.1548 x - 0.003616, r=0.9999 (1)

and for theophylline concentration in saliva, the equation was created to
be:

y=0.3586x-0.02117, r=0.99%4 (2



where y represents peak area ratio (PAR) of theophyilline to IS

and x represents theophylline concentration in plasma or saliva.

The calibration curves provided from the regression were shown
in Figure 4 and 5, respectively. |
/o
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32 Lowertim unf Detection [LLD)
g— |

7 ml
The: _‘;c.n ntralian of theophylline to be detected

by the UV detector of HPLG at 2?2_,nm was determined to be 200 ng./ml.
l'l'maalal.m:'P At this concentration, the signal per
plkéd ﬂ'iﬁomymne in plasma and in saliva
llcaﬁd saﬂﬁ were shown in Table 2. With the
S/N mean values for plasn;a. and s_nl?m as 2.57 + 0.21; %CV=8.05 and
2.62 +0.24; %CV=I9 01 r&specﬁvely, this cnmﬂl&ntmn value is quantified
to be the LLD of_meophylline both in plasmaJ and in saliva for this
analytical method.” -

in either plasma or sa

noise ratios (S/N)

experimented in ten-r

383 Specificity

The chromatograms of theophylline and IS4 in various
types of solution were shown in Figure 6 and 7, respectively. The
specificity of the analytical method was clearly revealed in which the
retention time of theophylline in standard solution or spiked plasma,
spiked saliva or volunteer's plasma, volunteer's saliva or patient's

plasma and patient's saliva were all approximately 6.2-6.4 minutes. In the
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Figure 4 Calibration curve of spiked theos lline in plasma
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Figure 5 i.\ 7 i. ine in saliva
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Table 2 Signal to noise ratio (S/N) of:pikudﬂmnhylliminplasma
and saliva at theophylline concentration of 200 ng/mi

—S/N (SALIVA)

2.25
2.62
2.88
.62 = 262
250

.\ 2.38

1 2.50

,2;' A 2.62
3 é\ 3.00
275 \ 2.88

2.62 (0.24)
8.01

| i
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Figure 6 Chromatogram s %‘ne specificity of the analytical method for theophylline in plasma

A. Typical chromatogram ol theaphylli l?ﬂ ?monr on @t concentration of
10.0 and 4.0 meg o, rt Netivdiyd m ﬂl ﬁg
B, C. Typical chromatogram of blank plasma and blank plasma with IS
D. Typical chromatogram of spiked theophylline (10.0 mcg/ml) and IS in plasma
E, F. Typical chromatogram of theophylline and IS from volunteer and patient plasma
at theophylline concentration of 10.70 and 4.724 mcg/ml, respectively
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- Immmenphy"m& in saliva
n ion at concentration of

5.0 and 2.0 m:gﬂ‘ml resp-el:mrely
B, C. Typical chromatogram of blank saliva and blank saliva with IS
D. Typical chromatogram of spiked theophylline (5.0 mcg/ml) and IS in saliva
E, F. Typical chromatogram of theophylline and IS from volunteer and patient saliva
at thephylline concentration of 5.265 and 7.091 mcg/ml, respectively
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addition, the retention time for IS¢ in aforementioned mixture was
approximately 7.2-7.4 minutes. Both theophylline and IS; were well
resolved at their specified retention times without any observed
interference or endogenous peak.

3.4 Accuracy J / ///

ablished in Table 3 and 4, the percentage

/6
physical rmﬁ% A ﬁ&;ﬂcqncenﬁaﬁnn range for theophylline
and its IS in plast / rﬂﬁgﬂii:rum 91.54 to 100.13% and 95.36 to
101.32%, respectively. d‘bﬁéﬁnglﬁ;‘v ¢ theophylline and IS in saliva, the
percentage physical re ovéﬁ:ﬁe.s wa—jr;—.j__i_:gngéd from 92.33 to 102.46% and
97.78 to 103.06%, respec@y, as:?—.‘giiinnsh'ated in Table 5 and 6. The
physical recuvqé yaiiies of both theophydfic ,‘fmd its IS compounds
appeared to be i'njégpendent of theophylline cuﬁzennaﬁun , indicating the

efficient seperation as well as stability of both;umpnunds in plasma and

saliva during the sample preparation procedure! Therefore, the grand
total mean values of the percentage physical recovery, for theophylline
and ISy i plasnia, and saliva can be calculated fo be 956,62 + 5.56% and
99.07 i 6.49% for theophylline in plasma and saliva , 99.09 + 5.19% and
99.98 + 4.13% for IS4 in plasma and saliva, respectively.



Table 3 Physical recoveries of theophylline in plasma

conc.*

(mecg/ml) 1 2 3 4 5 X sD. | %cwv.
04 | 97.02 N | 83867 | 9154 | 794 | 867
1.0 | 10475 F 10421 1| 10043 | 593 | 592
20 | 97.95 0| 8932 | g1 9266 | 532 | 574

0. X
5.0 9384 | 91 (1) 0| 9586 | 3.58 3.73
i 4
100 | 10043 | %854 | 9462 | | o782 | 210 | 215
w3484 '
200 | 9320 | 9 10088 | 9568 | 448 | 437
O\ TOTAL ' "9562 | 556 | 581

Raviaped jhihie) o dp
AMIANITUNNIINYIAY
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Table 4 Physical recoveries of p-Hydroxyethyitheophylline (IS4) in plasma

S.D. | %C.V.
4.76 4.70
4.79 4.79
2.97 3.03
5.38 5.43
5.50 5.46
1.22 7.57
5.19 5.24

o PR 4 )
AAIANTAUUMINGIAY



Table § Physical recoveries of theophylline in saliva

conc.*
(mcgiml) | 1 2 3 4 5 X S.D. | %C.v.
04 | 99.64 43 e095 | s34 6 | 9233 | 700 | 768
i L § & \ -
1.0 | 102.65 i . .35 | 10586 | 96.31 | 910 | 945
2.0 96.40 ; 10 ' 39 | 10039 | 546 | 544
5.0 ' 10246 | 473 | 462
8.0 10158 | 446 | 4.10
10.0 101.38 | 227 | 224
99.07 | 649 | 655
* conce of meuphyllme in saliva

ﬂuEJ’mEJ‘Vl‘ﬁWEJ']ﬂi
amaﬂmm UAIINYAY



Table 6 Physical recoveries of p- Hydroxyethyltheophylline (I1S1) in saliva

99,98

I »r
" mncenu';lon of meophyllme in sahvaa

cone.”

(meg/mi)| 1 5 A SD. | %C.V.
04 | %673 36 10047 | 612 | 611
1.0 | 104.24 1 40079 | 10048 | 340 | 338
20 | 9642 - 977 | 9829 | 161 | 164
50 | 98.40 07 | \ 10042 | 250 | 250
80 | 9365 0499 | 48 | 9778 | 446 | 456
100 | 96.31 10345 | 109.18 103.06 | 450 | 475

' 413 | 413

ﬂUEJ’WIEJ'ﬂ‘ﬁ‘WEJ’]ﬂ‘i
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3.4.2 Analytical Recovery

The analytical recoveries of theophylline determination
in plasma and saliva were shown in Table 7 and 8. The mean percentage
analytical recoveries at the low, rr_;egli{um and high concentration range
for theophylline in plasma and ulivé{ére 9.82 + 2.31 and 96.60 + 3.79,
respectively. More than 95% of the analy'tiéél- recoveries of both plasma

—
he .

and saliva reveals ?ﬂes: of the analytical method in theophylline

analysis. Since in genér. tha averall recovery of the assay in biologic
Vo i "
sample for varying ations of added authentic analyte taken
through the entire progediire should be at least 75-80 %. (Silva,1985)
& i

= -

run precisinn{n=3§llfor theophylline in plumafaﬁd saliva as shown in
Table 89 and 10 weére in the range of 1.10 = 6.32 and 0.29 - 7.60,
respectively.-For the between-run.precision (r=6).within four months as
shown in table 11 and 12, %CV of theophylline in plasma and saliva were
in the range of 3.68 » 8:00-and 5.10, 10,26, respectively:, With the %C.V.
values, they veried randomly over the concentration range and not more
than + 16% which was suggested by US.FDA. (Shah et. al., 1992)
Consequently, this analytical method should reveal the precise
theophylline concentration not matter whenever the samples were

analyzed.



Table7 Analytical recoveries of theophylline in plasma

added | analytical % analytical recovery
conc."
(mcg/mi)
%C.V.

0.400
0.400 4.0
0.400

5.00

5.00 1.71
5.00

20.0

20.0 1.26
20.0

qui : 2.31
) o/

e

* concentration of theophylline in plasma



Table 8 Analytical recoveries of theophyiline in saliva

added |analytical % analytical recovery

* concentration of theophylline in saliva
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Table 9 Within-run precision for theophylline in plasma (n=3)

conc.* PAR 1 PAR 2 PAR 3 X s.D. %C.V.
(mcg/mi)

0.4 0.0562 0588 | 0.0547 | 0.0566 0.0017 3.00

0.1411 0.0053 3.63

.//"/l ‘.% 0.0086 2.7

5.0 “//EE'\\\&\ 0.0094 1.10

10.0 ” 527 ‘&‘b 0.0295 1.89
)7 %7 WY™

0.18%0 6.32

[ i 4 1\

IF -

*conoeqtraﬁqqg W

ﬂ‘iJEJ’JWEJ‘W‘ﬁWEJ’]ﬂ‘i
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Table 10 Within-run precision for theophylline in saliva (n=3)

AUEINENINYINg

AN TUAMINYAE

conc.' | PARf{ PAR2 | PAR3 X s.D. %C.V.
|_(mcg/mi)
04 0.1191 ; 4302 | 0.0099 7.60
1.0 0.4030 !.u ‘ 00275 | 737
20 0. 0.0334 4.67
5.0 1. | 0.0306 1.82
8.0 2.74 : - 01375 | 475
10.0 3, 1’:..:. : \ 7 | 0.0104 0.29




ally,
Table 11 &M&nmﬁéﬁ pil-itma (n=6)

conc.*megimi| PAR1 | PAR 2 RE [ X s.D. | %mev
A
v \\o
0.4 0.0502 | 0.0536 | O g 0542 | 0.0035 | 6.45
o L :

1.0 0.1586 | 0.1463 | 0.1338 J'0.1586 | 0. 0.1503 | 0.0091 | 6.05
2.0 0.2873 | 0.2809 | 0. o%tea | 02 0.2901 | 0.0104 | 3.58
AT
5.0 0.6631 | 0.7966 |.0.7380| 07502 | 0. 0.0616 | 8.00

i) A = » . |
100 | 1.4359 | 1.6135 | vASEA {12 5104 | 0.0681 | 454
- -
20.0 3.1001 | 3.2133 | 28116 | : 1042 | 3.0420 | 0.1548 | 5.09

AU
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t
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conc.® | PAR 1 SD. | %CV
{mcg/mi)

0.4 0.1038 0.0118 | 10.26 |
1.0 0.3517 0.0283 | 8.89
2.0 0.6755 0.0463 | 7.01
5.0 1.7829 0.1644 | 9.76
8.0 2.6812 0.2417 | 8.70
100 | 3.6969 0.1822 | 5.0

e REASAINUBIING A Y




The lower limit of quantitation of the method was determined to
be the lowest concentration on the calibration curve showing an
acceptable percentage of coefficient of variation in the within-run and
between-run analysis. Therefore, the lower limit of quantitation for

theophylline in both plasma an Wﬁ was 0.4 mcg.Jml., based on 500
mcl. of samples , : :
Z
7

R T
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Part 2. Experiment in Volunteers

The plasma and saliva theophylline concentration -time profiles
for each subject after single oral administration of theophylline tablets
in the dose of 5§ mg./kg. were gqaw}cally shown from Figure 8 to 43.
(Individual data of theophylline cnncé{é‘ﬁgn in plasma and saliva were
tabulated in Appendix B and C, sespectively) According to the dose
usial recommended dose for bronchial

vie, 1975;Rall, 1985), none of the

used in this study ﬂ@f; _

asthma therapy (Piaf

adversereaction form the drug.

—

subject showed any si

Peak Theophylline Con

ime (o Reach Peak Concentration
4 :J" . {Jf’-h 1
: = ‘
The individual maxi’m&m or p’ﬁk concentration of theophylline

(Cmax) from either. _plasma or saliva pmﬁla was sgperately tabulated for
—— i

male and female sﬁbjecﬁa concomitantly with its | fime values in Table 13

and 14, respectivity.' The mean peak plasma theophylline concentration
for male and_female Subjects were 10.23 + 166 and 1247 + 2.08
mcg./ml. with_the time values(Tmax) of 18+ 0.9'and 1.8 + 0.9 hour,
respectively. .. Meanwhile, _the, mean Ppeak ., saliva” .theophylline
conceﬁﬁ'aﬁdn for male and female subjects were 6.03 + 0.83 and 7.70 +
1.65 mcg/ml with the time values (Tmax) of 1.9 + 1.2 and 1.6 + 1.0 hour,
respectively.

By Student's unpaired-t-test (x=0.05), the Cmax value of females'
plasma theophylline concentration showed the statistically significant

higher than the Cmax value from males (p = 0.001) as shown in Table
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Figure 10 The ! a and sall phyllina oncentration-time profile of

subject No:3._
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Figure 14 The ’l andnlhra theophylllnn oncentration-time profile of
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subject No.11
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Table 13 Cmax and Tmax of theop lasma and saliva of male subjects
male saliva

subject Cmax . Cmax Tmax
(mcg/mil) (mcg/mli) (hour)

1 8.05 . 5.19 4.0

2 8.39 ) 6.55 1.0

3 9.16 5.05 0.5

4 9.72 \ 7.92 4.0

5 8.97 4.66 4.0

6 14.91 6.43 1.5

T 11.16 5.08 1.5

8 11.74 7.44 1.5

9 10.34 6.13 0.5

10 10.65 6.55 1.5

11 10.55 .32 2.0
12 8.5 A .45 4.0
13 10.9 .03 0.5
14 10.89 7 5.55 2.0
15 10.00 5.81 1.5
16 9.79 5.91 1.0
17 1 r 2.0
18 EEHEJ JW&%‘?W 1345 2.0
X 10.23 1.8 b 6.03 os 1.9

fa) ‘ /] 1
S.D "!I W1kﬁ ﬂ i 5 gdﬁ H | 1.2




Table 14 Cmax and Tmax of theaplg lmj 2 plasma and saliva of female subjects

female saliva
subject Cmax , L3 Cmax Tmax
(meg/mi) our) (meg/mi) (hour)

1 10.60 6.94 1.6

2 12.14 6.22 0.5

3 9.89 6.45 2.0

4 18.39 7.85 2.0

5 11.74 5.86 1.6

6 11.84 8.61 4.0

T 11.81 9.15 0.5

8 11.96 10.54 2.0

9 12.14 7.09 1.5
10 13.16 | 7.13 2.0
11 11.0 = 5.08 4.0
12 13. e 8.59 1.0
13 16.430 9.05 0.5
14 12.64 L 6.97 1.0
15 12.1 : 9.17 1.0
16 13.88 ¢ . 1.5, 11.04 1.5
17 .68 1.5
18 ﬁﬂﬂ? Y18 B0l W21 S5 15
X 12.47 ¢ 1.8 o 7.0 1.6

[ - > : m r |
S.D ‘;Ii , Fﬁfﬁﬁ% 1.0
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15. Also, the Cmax value of females' saliva was significant higher than

the Cmax value of males’ saliva (p = 0.001).

The extracellular fluid space of female and male was described
for this result. Because, femalas cqh’monly had a greater accumulation
of fat tissue than males. (Novak, ' 8@, Fat tissue had a smaller
proportion of water compared to muscle tissue. Thus, the females had

a smaller proportion r body L.vater to total body weight compared
to that of the males and Yu, 1988). Therefore, at the
approximately same _adminis red‘tfose The higher Cmax value of
theophylline in femal. 12 I$ a&nuntmq for the higher Cmax value

s‘l

of male is similar to that of _fe‘jle.

e s

“1

H

Neverheles’s the ume tn reach pnl: cméentrahun (Tmax) of
theophylline in elth'er plasma and saliva showed statistically non-

significant difference betweenmale and female;as-detailed in Table 16.

Additionally,.the Tmax value: for-plasma .ﬁauplmll';mt coincided
with the Tmax value for saliva theophylline in such the way that no
statistically significant difference was observed (p = 0.908). The small
Tmax value for theophylline in either plasma and saliva sample from this
study reflects the reality that conventional theophylline tablet is very
fast dissolved and completely absorbed after administration (Reynold,
1989).



Table 15 Comparative data of Cmax values between male and
female using Student's t-test

parameter Cmax (plasma) Cmax (saliva)
- male male male P
i ' 6.03 7.70
S0 1 0.83 7
S.EM. B ; s 108
- /i B\ 18 =
df (n-2) , q\\ i
t Table = \ _',‘ +2.034
(«=0.05) 'z} o 4 49
t Calculate W
-3.84
antcan: 'S 001
significance (0,001}
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Table 16 Comparative data of Tmax values between male and
female and between plasma and saliva, using Student's

t-test
Gl (plasma) Tmax _(saliva)
__female male female
X /7
X | 1.9 16
9 ——
s.D. = 0.8 1.2 10
S.EM. 02\ 02 0.3 0.2
n P’ J//IEV.] 18 18
d.f (n-2) ﬁ // =y 34
t Table VI
(x=0.05) //133934 2 4 +2.034
t Calculate e
09 == 0.82
statistical ; BN A .
significance |\ NS (p=0.928) n £, "NS (p=0.420)
Vi ]
X_total b 1.8
S.D. 0.9 1
S.E.M. 0.2 0.2
n 36 , 36
d.f (n-2) 70
t Table +1.997
(=0.05)
t Calculate 0.12
statistical *NS (p=0.908)
significant

*NS = Non-significant difference




Plasma and Saliva Theophylline Concentration-Time Profile

As could be suspected from the data (Appendix B and C) or
graphical profiles (Figure 8 - 43), there are two, interesting issues
occurred within the first hour fouovnng drug administration. Firstly,
theophylline concentration could bu’ wﬁed from saliva sample at zero
time (immediately after drug Jadmimstratmn} in most subjects.
Secondly, the detected coricentration of theophylline in saliva and
plasma sample wer{ ost at‘thﬁ same level during the first hour after
" ._:frq_mym study coirespond with the other
' aa?mﬁ, 4973; Koysooko et al. 1974; Welch
d l_a;an@!;f,':ﬂ?&; Posti, 1982) such that the
lained; i

—.

; P |

P ....‘,_.,_,f"
e 2
—

drug administration.

previous reports (Gly:
et al.,, 1975; Wan,

reasons could be wel

.u.l-“ il

— —

For the ﬁrslt issue about the detection of theophylline is saliva at
zero sampling ﬁﬁ@, the possibility of the mr_ﬂﬁ:ﬁnn in oral cavity by
the ingested drug Eﬁe to the retention of drug in oral mucosa and being

released in saliva during the first jperiod of study has already been
reported (Koysocko. etal., 1974; Chiou, Chang and Peng, 1976; Wan et
al, 1978; Paxton and Foote, 1979; Posti, 4982). For the  second issue,
the rather high’theophyliine level in saliva during theé' first hour after
drug administration corresponds to the absorption phase of drug in the
body. As has been documented by Killman and Thaysen(1955) , during
absorption process, dfug concentration in arterial blood is higher than
that in peripheral venous blood. The body behaves as two distinct pool
consisting of highly perfused tissue e.g. saliva glands that equilibrate
almost instantaneously with drug and a less highly perfused peripheral



pool that equilibrates more slowly. This leads to possible higher drug
concentration in saliva which simultaneously determined with that in
plasma during absorption phase. Posti(1982) who directed
paracetamol solution in subjects' stomach avoiding buccal
cantaminaﬁ;:m for saliva sample also observed the relatively high
concentration of drug in saliva durnjd )he absorption phase. This would
also be affirmed with the other menﬁoneﬂistudles

It may ﬂ;ef'}eﬁmludeﬂ that, eventhough the dosage form of
L1

theophylline in i8 | t:umfﬂnumal tablet one, it would be very

rapidly dissnlved/ 5

me nunt of drug can still be remained in

¥,

ubjnc‘ts llnd contaminated with the first saliva

buccal cavity in m
E .-'J-‘, #
sample. Whether, i re any cun}amlnahm at zero sampling time for
saliva, the rather high: f&mphyﬂﬁtef*mncentmhun in saliva would

probably due to the - blgh arleﬂﬂhmncentranon of drug during

|

absorption pha‘;ﬁ,

LN,

o

Beyond the absorption phase of the dr_t;g as shown in Figure 8-
43, the concentration in saliva_and plasma for each individual
demonstrated some intersubject variations. This kind of variation can
be considered as the ushal performance of Such & drug that major
elimination is by biotransformation in the liver, like theophyiline.
(Piafsky and Ogilvie, 1975) Some fluctuations in theophylline
concentration during sampling period, especially for saliva sample were
observed in subjects No. 2 (Figure 9), 3(Figure 10), 4 (Figure 11),
S(Figure 12), 6(Figure 13), 7(Figure 14), 9(Figure 16), 13(Figure 20),
25(Figure 32), 28(Figure 35), 29(Figure 36), 30(Figure 37) and 35(Figure



42). With these observation, subject No. 2-7 were discovered to be the
smoking habit subjects. However a consistantly seperate levels of

theophylline in plasma and saliva for male and female subjects are

clearly shown up to twelve hours of sampling schedule, as shown in

Figure 44 and 45. This re “Z/ e kind of fixed proportional

concentration between p.[g:nua d %
-'_-_.;_- f 4 e

m
w2 sample that would possibly
- ;
be determined.
- -h--""""l-

JJ.

samples had often been uaiﬁ for ¢

=
i -
= e

determined of S@PIE kept-up time.
\

_,—.._—“-f"
" ? =

" II
It was determined that more than 10% of theophylline
[}
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Part 3 Data Analysis

The determination for the correlation between the plasma and
salivary theophylline concentration is shown in Figure 46. All data
points obtained through-out the Fxperiment were included in this
analysis. There is a highly stabsﬂcal{/ {[gmﬁcant (p<0.001) relationship
between the concentration of mgophyﬂme in plasma and saliva (r =
0.81). -

; The variation in the saliva-plasma
concentration rati ) ylhns ~in all subjects (n = 324) was
analysed and sho sthtisfkally independent upon the sex
- slgl}lf canﬂﬂe! equal to 0.05 (p = 0.767). No

‘IJ'JJ

interactions between time’ anﬁ sex ﬂlfh’ the ratio value was observed
(p=0.961). However the ratla vélué shaow?d highly significant
dependence upnq ;ampl‘ng time(p < m}.—ﬁ“ @ finally detected after

Scheffe procedure tljat the saliva-plasma cancentrahon ratio at 0.5 hour

including smoking habit

after administration is the main factor of difference. By excluding the
saliva-plasma ratiol.data at t.= /0.5¢ hour,.no statistically significant
difference among sex and sampling time to-the saliva-plasma ratio was
observed. Therefore, the grafid total mean of the saliva-plasma ratio
was calculated as the representative saliva-plasma concentration ratio

of theophylline for Thais in which it is equal to 0.57 + 0.14.

The value of saliva-plasma concentration ratio determined in
this study is less than that reported for Thai asthmatic children that
was 0.62 (Montri Tuchinda, 1987) but agrees with the other previous
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Table 17 The two-way ANOVA output of the saliva-plasma theophylline
concentration ratio by using statistical package SPSS/PC+

*** ANALYSIS OF VARIANCE *=*=*

BATIO
BY TIME ‘
h ok Signif
Source of Variation auares | F of F
Main Effects 2,355, 55.292 .000
m L4 37 Egnml -m
SEX | » 265 .67
2-way Interactions 467 .%1
TIME SEX 467  .%61
Explained 21.554 .000
Residual
Total

AULINENINeINg
IR TN TN
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reports in which the saliva-plasma ratio was between 0.46-0.58.
(Koysooko, 1974; Culig, Johnson and Turner, 1982) Thus, race may not
be the affected factor to the saliva-plasma ratio of theophylline as that

of the other pharmacokinetic parameters e.g. elimination halfife.

i/,
Part 4 Application to Patients ./f;’,,.w
-

As tabulated ﬁr 18, *heophyl*ine concentration in patients’

saliva sample was | /ior _caleulating the plasma theophylline

concentration in each’ individual via the saliva-plasma concentration
ratio determined from’ md} :]‘the calculated concentration values
of theophylline in p! wé}e 'gqrmalized by plasma theophylline
concentration obtainin from ana];@g of patient plasma sample in
which they are in the rangeufﬂ Eﬁﬂ‘:té 1.676 as demonstrate in Table

"‘1--

18. The linear rglahnnshlp betwun calcuhtgq plasma theophylline

concentration and analyzed plasma thuuphyﬂhé concentration was
observed with the 'r value of 0.9540 at p < 0.001 (Figure 47) The

represent linear equatioh was determinated to be

y-= 1.308 x + 03591 (3)

where y represents calculated plasma theophylline concentration

x represents analyzed plasma theophylline concentration

The rather wide range of normalized calculated plasma
theophylline concentration and the rather high value of slope obtained

from patient subjects indicated that the direct use of saliva-plasma ratio
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via saliva sample may cause the overestimation of theophylline
concentration in patient plasma. However this result is just the very
preliminary study in patient but not the absolute conclusion for use of
this saliva-plasma ratio, this application to patients is done in order to
propose the restricted quideline ,:fo? further study. The overestimation
outcome would probably be due to '_ ,:ff“ number of patients used
and the non-restricted _Hmitaﬁun of the out-patients in this study. The
only restriction for the'parii 'patilgg out-patients in this study was that

s therapy and it does not matter whether any

they must be on thetp

conditions which the were. - « Therefore, as shown in Table 18,

the time between sample lgch05 and the last administered dose in

hen/q te cﬁveé? ‘Moranver, patient compliance,
iigqf druw_@event}r of disease etc. were all

ignored from the study. hi_deiede&:_:g{‘n pahent numbers 5,8 and 12

each patient was

concurrent iliness, conc

unless the anainIﬁ is.not C‘bri‘ect, pdﬁ!ﬂ‘ﬁ :ond}hon must be carefully

verified before _*hprmaltzed calculated

value. 1) 1']

Besides these aforementioned contexts happening in this study,
the saliva-plasma concentration ratio of “EQE?'_TH!“U.& has been proven
as a hel:pﬁki" parameter in pmﬂfcﬂngi';plas'mﬂ' tﬁ&op!'tyﬂine concentration
from saliva sample (Levy et al., 1974, Johnson et al. 1975; Eney and
Goldstein, 1976; Galent et al, 1977; Ohmori, 1986; Aviram et al., 1987)

It is anyhow the advantage of this study in opening up the idea
of using saliva-plasma concentration ratio of theophylline for Thai

patient in accordance with the therapeutic theophylline monitoring in
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Thailand. Further study in determination of the correction factor
coupling with the saliva-plasma concentration ratio of theophylline is
fully recommended.

E
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Table 18 The individual data of application to patients

105

age | body ol. sapling Line | amalyzed malyzed | calcalaled | calcalated coac.
No.|sex | (year) | (kg) | dosage regisea | afler lasl dose| saliva coac. | plassa coac. | plassa cosc. | amalyzed coac.
(hr.) (xg/al) (ag/al) (xghtl)
1 |F ] 1 M| Guibroa TR L0 2.979 1218 5.268 1221
172 Lab. soming '
23 Lab, erening 1/ 7
ARIR n i Vol §.6%9 8402 1.254
1| F| 12 U 8789 12.14 1415
Ll Fl 0 | 2 10.64 wn 1.385
s{F|l 10 | ® 1.316 12,09 164
6| F|l 1 | = L1 1.00 1481
1| F| 5 | & M0 9.538 0,950
- #
A
t | Fl | u T 1.2 1676
9 | F| S8 | S50 ¢ leimplyliine ol o0 5475 1160 9.079 1264
100 9. 12}
0 K| % | 60 | leisophylline 6.0 1.6 g.217 8110 1.304
|\ 100 ng: I ‘
m| n| sé | 55 |Theodr200mg.| 40 13,52 17.09 n.n 1.388
1tab. 2
12| 1| 80 | 50 | Theobur 200 ng 6.0 5.053 5.5 5885 1.62
1 tab. 12
T 1.385
s.D. 0.208
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