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Intreduction

IR|Vitre test systemsiarne used routinely by the pharmaceutical industry fer high' threughput analysis; of the
ADME properties of new: chemical entities) (NCES), e user of rapidr cytochromer PA50/ (CY P inhibition
screens, has: proved: tor be useiul in providing) infermation) oft potential drug-drtg interactions: e
metabolising| system usedimay: vany, but the most common systems; utilise either humani liver microsemes
(HEM)F or heteralogeus) expression systems; with geod: correlation) between) ther two) systems, being
reported (1), However, it has: alsol been: shown! that: Vaniables: such: asi nen-specific. binding in' these
systems can influence the' results; ebtained and hence conclusions: drawn frem| suchr analyses (2). Here
Ve report in vitrol interactions of nortriptyline withi recombinant human CYP enzymes in vitro, Which are in
contrast to)seme previously repoerted work:

Vietheds

Two) separate inj vitror systems were: used! tor measure the interaction) of noxtriptyline with' three human
CYP isoforms (CYP2C19, CYPRP2D6 and CYRP3A4 Bactosomes, CypeX).

System 1: Noertiiptyline was' incubated in 96 welll plates withi separater CYP: iseforms inj the presence of
an NADPH regenerating| system. CYP: activity was, moenitored! using| the following flueregenic substrates:
CYP2C19 — CEC; CYP2D6 — AMMC; CYP3A4 - BEC. IC., values were calculated andl compared: to
thase of control inhibitors (CYP2C19 — Tranycylpromine; CYP2D6 — Quinidine; CYP3A4 - Ketoconazole).
System 2: Nortriptyline was incubated in 96 well plates with a mixture of CYP!isoforms;in the presence of
NADPH. CYPR activity: was moenitered using the following substrates as' an ini vitro: cocktail: CYP2C19 —
Mephenytoin: CYP2D6 — Buiuralol: CYP3A4 - Midazolam; using LC/MS/MS detection as, previeusly:
reported (8). IC., values were' calculated and compared!to those of control inhibitors (as above).

Results

Nortriptyline was found to inhibit all of 3' CYP isoforms investigated (Fig 1). The data in Table 1 show the
calculated IC., values for the different incubation; systems utilised, which were in good excellent
agreement. Nortriptyline, in both instances, inhibited' all three CYP isoforms tested to a similar degree.

Discussion

The data presented here from two laboratories indicate that nortriptyline interacts with all three CYP
isoforms investigated. This contrasts with previously published data, where only an interaction with
CYP2D6 was observed (4).

Furthermore, the current data concur with other reports, which suggest a role for CYP isoforms other than
CYP2D6 in the metabolism of nortriptyline (5).

It is suggested that factors such as non-specific binding resulting from the high protein content of
incubations adopted by some laboratories may result in false negative results for lipophilic drugs such as
nortriptyline (logP = 3.4). Indeed, concentrations of both CYP and assay protein was found to be much
higher in some previous studies when compared to the work described here (Table 2), although in both
instances substrate concentrations used were < Km for the individual CYP isoforms.

These findings emphasise further that attention to experimental design including the incubation conditions
used is fundamental to enabling satisfactory conclusions on drug-CYP interactions for NCEs to be drawn.
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Tablerd. ICg, values for Nortrptyline and Control Inhibitors in two  invitro  test'systems. Data are
mean £ SD (N'= 3) or fram individual experiments.

ICsp (M)

CYP studied SYSTEM 1 SYSTEM 2

Control Nortriptyline Control Nortriptyline

CYP2C19 34,28 8,9 2.9,4.6 4+2

CYP2D6 0.07 +0.02 11.6+3.4 0.01, 0.03

CYP3A4 0.03 +£0.01 21+9 0.003, 0.003

Table 2. Comparison of concentrations of CYP and protein in incubations conducted in this
study (SYSTEM 1) and in previous work, where no inhibition was reported (4).

ug protein/ml pmol CYP/ml

Current 2 4

1000 200

Previous .
(microsomes) (cDNA expressed CYP)
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