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AIM: To develop a rapid HPLC method for the
determination of cytochrome P-450 CYPL1A2 activity.
METHODS: A 300-pL plasma was prepared by
extraction with 5-mL chloroform.isopropanct {9:1),
and [3-hydroxyletheophylline was added as internal
standard {1S)}. Samples wemne separated on an ODS
column by a gradient elution systemn, of which mobile
phase consisted of 0.05 % acetic acid, acetonmitrile,
and methanol. The compounds of interest were
monitored at 282 nm by UV detector. RESULTS:
No  potential  interfering peaks were found.
Paraxanthine (17X), IS and caffeine (137X) were
rapidly eluted with baseline resolution, and their
retention time was less than 13 min. The detection
limits of both 17X and 137X were 0.1 pmol -L~'.
Linear relations ranged over 1 — 100 pmol-L ™! and 1
— 200 pmol- L' with correlation coefficient of 0,9999
and 0.9987, mespectively, for 17X and 137X. The
coefficients of variation were within 6 % for 17X, and
10 % for 137X. The average recoveries for both
compounds were ranged from 9% % 1o 108 %.
CONCLUSION: This method is sensitive and rapid,
and can be used for population studies of CYP1A2,

Cytochrome P-450 CYP1AZ2 is a liver microsomal
the metabolic
environmental carcinogens,

enzyme involved in activation of

including  heterocyclic
arylamine, and nitrosamine, and in the
biotransformation of drugs'’'.  Up to 70-fold variation
exists in the activities of this enzyme i different
individuals ). A fest for the catalytic activity of
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amines,

CYPIAZ is desirable to estimate the individual risk of
certain environment-induced toxicity or cancers and 1o
reduce adverse reactions of affected drugs. Caffeine
{137X) is most commonly used as an in vive probe of
CYPIA2 because of its low toxicity and better
compliance *'. Several metabolic indices of caffeine
have been proposed 1o reflect CYP1A2 activity'*' . Of
them. paraxanthinecaffeine mtio {17X/137X) in the
postdose plasma or saliva is curmrently recognized as the
best buy'*~> . Several HPLC methods were available
for determining 137X and its metabolites but with low
sensitivity , time-consuming, or poor resolution'2-"~ "'
a rapid and sensitive HPLC method is required,
especially during population survey and routine
determination of CYPIA2 activity. This paper
described a rapid and sensitive RP-HPLC method for
simultaneous quantitation of 17X and 137X to measure
the activity of CYP1A2 in humans.

MATERIALS AND METHODS

Chemicals and drugs Standard products 17X, 137X,
and -hydroxy-ethyltheophylline { HT } were purchused from
Sigma Chemical Co. Caffeine {300 mg) capsules were
provided kindly by Hunan Pharmaceutical Co  ( Changsha,
Chine?. Methanol and acetenitrile were of HPLC grade. and
other reagents were of AR grade unless indicated. Water was
purified by csmosis and redistillation,

Standard splutions  Stoch solutions of 17X, 137X, and
HT { | mmol- L.~} were prepared in water and kept at —20 T.
Working solutions of 17X and 137X were freshly prepared in
blank plasma, except for HT in water.

Sample preparation  Plasma 300 ;L was mixed with
HT {an internal standard, IS, 100 pemol-1.~') 100 L, and
The suey_o was eatracted with 5
ml. chlurotorm. sopropanol (91, volsvot? and vortexed for |
min. After centrifugation at 1300 x g for |5 min, he organc
phase was evaporated 1o dryness at 45 - 50 T under N,. The
residue was dissolved in a 100 L eluent and 20 peL. aliquot was
used tor HPLC,

HPLC I comsisted of HP {05 Series, a reversed-phase
column { Sphensorb ODS-2, 250 mm x 4 mm ID, 5 j:m panicle
mze) and Chenstation controller.  The eluent was compused of

ammaoninm sullate 3N mg.
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(.03 % acelic acid, acetonitrile, and methanol at the ratio of
81.5:8.5: 10 for 0 — 5 min, then 72:18: 10 afterwards. The
flow rate was 0.7 mL-min™!, and UV detection was sel at 282
.-

Validation study A series of spiked standards { 1.0 -
200.0 pmol- L1 of 17X and 137X were prepared with blank
hepatinized plasma from volunteers refrained from the caffeine-
containing foodstuffs and drinks for al least 53 d.  Each
compoundd was quantified by the peak area ratio using a
catibraiion  curve, Three standard solutions  coniaining.
respectively, 5.0, 25.0. and W0.U umol L™ of both 17X and
137X were prepared to fest the accuracy and precision of the
assay. The lower limiy of detection was defined as a signal-ro-
noise mlio of 421, The potential interference from endogenous
sources was examined with blank plasma.

Applications of the method Plasma was collected
from the wolunteers 5 — 7 h after po a 300-mg capsule of
caffeine, and stored at — 20 T

RESULTS AND DISCUSSION

HPLC According 1t the representative
chromatograms obtained from the blank plasma of
volunteers ( Fig 1A}, the spiked plasma with 17X,
HT, and 137X (Fig 1B}. and an unknown plasma
during 5 —~ 7 h after oral administration of 300 mg
caffeine (Fig 1C). no endogenous interfering peaks
were found in the blank sample. The 17X, IS, and
137X were rapdly eluted with a complete resolution
and sharp symmetricgl peaks. The retention time for
17X, IS, and 137X was within 13 min, which was
much shorter than that reported by others'®™’

Calibration curve The calibration curves for
17X and 137X were linear over the range of 1.0 -
100.0 pmol - L' and 1.0 — 200.0 gmol + L™" with
correlation coefficient { r} of 0.9999 and 0.9987,
respectively (Fig 2}.

Validation test The average recoveries of 17X
and 137X were ranged from 96 % to 108 % (Tab 1).
Coefficients of both intra- and inter-day varations
(CV) were <6 % for 17X, and <10 % for 137X
(Tab 1). The detection limits of 17X and 137X were
up to 0.1 pmol * L™, and were lower than the
previous data'®!.

Application of the method This method has
been applicated to a population study (unpublished ).
The detected concentration of the subjects was from
3.5 1w 21.5 umol - L™} for 17X, and from 7.1 w0
81.3 pmol'L~! for 137X, rtepectively. The resuits

1908 Jun; 1941) <45 -
mAU
A
20 —
° — . —
B 137X
6o 1S .
a0 -
i 17X
20} -
o 1
so © 137X _|
IS
40~ T
17X i
0 A L il
4 8 12
min

Fig 1. Chrematograms of blank plasma (A}, spiked
plasma (B), and imknown plasma from a subject
who took po caffeine 300 mg (C).

Tab 1. Coefficients of varation (CV, %), and
recovery (X = 5, %) in determination of 17X and 137X
in spiked plassna.

Added pomol- L'
3 25 1LY}
Recovery/ % (a = 10}
17X 96.0t4.6 101.6+1.9 K B+2.2
137X 18.0+£7.9 W.5+6.0 WBL2O
h‘ltl'd-dﬂ}’ Cv ( n=35)
17X 3.9 1.7 3.3
137X 7.4 3.2 1.9
tnter-day CV { n =3)
17X 5.0 2.2 0l
137X 9.3 0.4 a.4

indicated that CYP1AZ2 activity appeared to show
genetic polymorphism, with the incidence of PM { poor
metabolizers} being about 5 % . In summary, we
developed a mapid and sensitive method thar might be
suited for population studies.
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