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Fig. 1’. Box-plot presentation of the ratios of
three different mAb-mAb immunofluoro-
metric LH assays to an oligo mAb IFMA (7
capture mAbs + 10 detector mAbs).
Serum samples tested were from control subjects
(n 10) and subjects with PCOD (n 50), HA (n =

8), and CAF (n = 15). P < 0.01, P < 0.001.

compared with the oligo IFMA. The
restricted reactivity of the genetic
variant of LH with intact specific
mAbs should therefore be distin-
guished from the restricted reactivity
of CRF samples, which is apparent
also when using j3-(3 or (3-a mAb
combinations.

The authors seem to put strong
faith in the accuracy of the DELFIA
LH kit as it “interacts with all LH
subtypes.” Although responsible for
the development of this kit, I can
neither refute nor confirm this state-
ment despite their reference to our
previous work. Such an assertion
would demand a more thorough effort
than we or the Marseille group has
undertaken so far. What we have
shown (2) is that DELFIA LH8, in
comparison with four assays involv-
ing intact LH-speciflc mAbs (two of
which were commercial), does not
show the same restricted reactivity of
LH in certain individuals as do these,
and that the correctness of the LII0
results is supported by determination
of LH bioactivity.

Another important aspect of the
present report, echoing previously
made claims by Carayon et al. (7, 8),
relates to the designation of the cor-
rect specificity of the LII mAbs as
reported by us. According to this ar-
gument, we incorrectly determined
the specificity of one of the two anti-
bodies used by DELFIA LHspec.
Whereas we state that this kit uses
two LHj’3 antibodies, Carayon and co-
workers claim, as a result of their
collaborative epitope mapping study,
that one of the antibodies is an a-(3
mAb. This assertion totally dismisses
the documentation presented by us
earlier (2, 9), where we documented
the high cross-reactivity of this assay
with free LH-(3 preparations. Fur-
thermore, this assay was recently

(10) used to measure the free (3-sub-
unit concentrations after an adsorb-
tion step to remove the intact LH
dimers in sera from patients with
pituitary adenomas.

I can think of two possible explana-
tions for this disagreement. Free LHI3
with, e.g., a 10-fold lower affinity for a
mAb compared with the intact LH
dimer, may still be determined with
equal potency with excess reagent in
an immunometric assay. In our pre-
vious studies, the designation of an
LH antibody to be specific for intact
LH means <5% binding of LHI3 or
LHa subunits to that antibody when
tested in an excess reagent system.
Well-defined and clearly stated quan-
titative criteria are needed when as-
signing a certain specificity to a mAb.

A more serious shortcoming of the
previous studies by Carayon et al. (7)
is the way the specificities were deter-
mined, i.e., by estimating the binding
of each mAb to antigen preparations
directly adsorbed onto a plastic sur-
face. As has been reported (11), the
immobilization of antigens to a plas-
tic surface may result in deformation
or preferential blocking of some of the
epitopes compared with their appear-
ance in solution. This phenomenon is
widely recognized in the development
of monoelonal antibodies. Screening
of antibodies by using coated antigens
will frequently detect only the coated
antigen and not the native conforma-
tion. The results from an epitope
study with such a basic methodologi-
cal flaw are inevitably a target for
justifiable doubt.

A detailed dissection of the results
from our and Carayon’s group accord-
ing to these lines may possibly resolve
some of the apparent contradictions
that Carayon et al. have referred to
previously (6, 7) and in the present
communication. The question relat-
ing to what information is misleading
may hopefully also be seen in a new,
more constructive light.

References
1. Pettersson K, Soderholm J. Individual
differences in lutropin immunoreactivity
revealed by monoclonal antibodies. Chin
Chem 1991;37:333-40.
2. Pettersson K, Ding Y-Q, Hulitaniemi I.
Monoclonal antibody-based discrepancies
between two-site immunometric tests for
lutropin. Clin Chem 1991;37:1745-8.
3. Pettersson K, Ding Y-Q, Huhtaniemi I.
An immunologically anomalous luteiniz-
ing hormone variant in a healthy woman.
J Clin Endocrinol Metab 1992;74:164-71.

4. Pettersson K, M#{228}kel#{228}M-M, Dahl#{233}nP,
Lamminen T, Huoponen K, Huhtaniemi I.
Gene polymorphism found in the LII beta
gene of an immunologically anomalous

variant of human luteinizing hormone
[Abstract]. Eur J Endocrinol 1994;130:65.
5. Furui K, Suganuma N, Tsukahara S-I,
Asada Y, Kikkawa F, Tanaka M, et al.
Identification of two point mutations in
the gene coding luteinizing hormone (Lii)
(3-subunit, associated with immunologi-
cally anomalous Lii variants. J Chin En-
docrinol Metab 1994;78:107-13.
6. Okuda K, Yamada T, Imoto H, Komat-
subara H, Sugimoto 0. Antigenic alter-
ation of an anomalous human luteinizing
hormone caused by two chorionic gonado-
tropin-type amino-acid substitutions. Bio-
chem Biophys Res Commun 1994;200:
584-90.
7. Costagliola S, Niccoli P, Florentino M,
Carayon P. European collaborative study
of luteinizing hormone assay: 1. Epitope
specificity of luteinizing hormone monoclo-
nal antibodies and surface mapping of
pituitary and urinary luteinizing hor-
mone. J Endocrinol Invest 1994;17:397-
406.
8. Costaghiola S, Niccoli P, Florentino M,
Carayon P. European collaborative study
on luteinizing hormone assay: 2. Discrep-
ancy among assay kits is related to varia-
tion both in standard curve calibration
and epitope specificity of kit monoclonal
antibodies. J Endocrinol Invest 1994;17:
407-16.
9. Pettersson K, Soderholm J. Uhtrasensi-
tive two-site immunometric assay of hu-
man lutropin by time-resolved fluorome-
try. Clin Chem 1990;36:1928-33.
10. Gil-del-Alamo P, Pettersson K, Sac-
comanno K, Spada A, Faghia G, Beck-
Peccoz P. Abnormal response of luteiniz-
ing hormone beta subunit to thyrotropin-
releasing hormone in patients with non-
functioning pituitary adenoma. Chin
Endocrinol 1994;41:661-6.
11. Schwab C, Bosshard H. Caveats for
the use of surface-adsorbed protein anti-
gen to test the specificity of antibodies. J
Immunol Methods 1992;147:125-34.

Dept. of Biotechnol.
Univ. of Turku
Fin-20520 Turku
Finland

Kim Pettersson

Bupropion Metabolites Produce
False-Positive Urine Amphetamine
Results

To the Editor:

The phenethylamine derivative bu-
propion (Wellbutrin#{174}; Burroughs
Wellcome Co., Research Triangle
Park, NC) was introduced in the US
in 1989. Oral doses of �450 mg per
day are prescribed in treatment of
depression (1). The drug is metabo-
lized to threo and erythro amino alco-
hol metabolites, a morpholinol metab-
olite, and to a lesser extent other
compounds, including diol and acidic
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derivatives. The stereoselective re-
duction of the carbonyl group adja-
cent to the benzene ring of bupropion
is reported to favor the threo amino
alcohol metabolite in humans (1, 2).
We believe that bupropion use can
cause false-positive results in an as-
say designed to detect amphetamine
abuse, as evidenced by the following
data.

A patient in no acute distress was
admitted to this hospital’s inpatient
psychiatry unit for treatment of de-
pression. The patient had a history of
polysubstance abuse and had been
prescribed bupropion (300 mg per
day) three weeks before admission.
On admission a drug screen (3) de-
tected bupropion metabolites in the
patient’s blood. The patient’s urine
was positive for ‘amphetamines” in
the Emit II monoclonal immunoassay
(Syva Co., San Jose, CA) performed
on a Hitachi 717 analyzer (Boehr-
inger Mannheim, Indianapolis, IN),
but was negative for methamphet-
amine and amphetamine by liquid
chromatography (3). The patient de-
nied use of drugs other than bupro-
pion and ethanol within the past
month. We then quantitatively ana-
lyzed the urine by liquid chromatog-
raphy as stated (3), except that we
used a 150 x 4.6 mm ABZ column
(Supelco, Bellefonte, PA) and a mo-
bile phase of 350 mL of acetonitrile
mixed with 550 mL of a pH 6.4, 30
mmo)JL phosphate buffer. Retention
times for the analytes were: morpho-
linol metabolite, 2.7 mm; threo amino
metabolite, 3.0 mm; erythro amino
metabolite, 3.4 mm; bupropion, 4.3
mm; and the internal standard (pro-
triptyline), 6.3 mm. Urine concentra-
tions of bupropion-related substances
were: bupropion, 12 mgfL; erythro
amino metabolite, 45 mgfL; threo
amino metabolite, 335 mgfL; and
morphohinol metabolite, 19 mg/L.

We further investigated the role of
bupropion in the immunoassay by
preparing saline solutions of bupro-
pion and three of its major metabo-
lites and analyzing these solutions
with the monoclonal Emit II immuno-
assay. The results (Table 1) indicate
that all four compounds cross-react to
some extent. The erythro amino alco-
hol metabohite appeared to cross-re-
act the most; the threo and morpholi-
nol metabohites and bupropion itself
were less reactive. On a molar basis,
the assay is quite selective: even the
erythro metabolite at 417 mo1fL
gave only about the same response as
the 6.7 mol/L methamphetamine
calibrator.

The patient’s urine exhibited reac-

Table 1. Reactivities of bupropion
and metabolites in Emit II assay of

amphetamines.
Reactivtty, m.4Jmin at 340 nm

The reactivity of the negativecalibrator was set
at 0 on the Hitachi 717. The calibrator containing 1
mg/L d-methamphetamine gave a reading of 48
mA/mm; urine samples with values greater than
that of this calibrator are considered to be “posi-
tive” according to the manufacturer.

tivities (1 unit of reactivity being de-
fined as 1 mAlmin at 340 nm) in the
60-65 range (see Table 1), signifi-
cantly greater than the 48 mA/mm for
the 1 mg/L methamphetamine cali-
brator. The combination of the high
concentration of the threo metabolite
and its modest cross-reactivity (Table
1) explains a large portion of the as-
say reactivity observed in the pa-
tient’s urine. Despite its much lower
concentration, the erythro metabohite
may also have been a significant con-
tributor; the morphohinol metabohite
and the parent drug probably were
not.

This patient’s bupropion dosage
regimen was not high. Welch et al. (4)
reported urinary bupropion metabo-
lite concentrations after a single
200-mg oral dose given to seven
healthy male volunteers; the concen-
trations of unconjugated urinary me-
tabolites were lower than those re-
ported here. It is possible, however,
that at steady-state the urinary bu-
propion metabolite concentrations
will be higher than Welch et al. re-
ported (4). We recently encountered a
random urine sample from a patient
receiving 450 mg per day bupropion
and found: erythro metabolite, 20
mgfL; threo metabolite, 90 mg/L; mor-
pholinol metabolite, 29 mg/L; and bu-
propion, 7 mgfL. This patient’s urine
was also positive for amphetamines
by the Emit II assay, suggesting that
typical doses may generate sufficient
metabohites to cause ‘false positives.”

From these findings, we believe bu-
propion should be added to the list of
psychotropic drugs/metabolites that
may cross-react in certain amphet-
amine drug-of-abuse immunoassays
(5, 6).
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Demonstration of
Macroamylasemia by Polyethylene
Glycol (PEG) Precipitation Requires
Correct PEG Concentration

To the Editor:

We recently encountered an anom-
aly while following a method pub-
lished in this journal for confirming

macroamylasemia by polyethylene
glycol (PEG) precipitation (1).

A 43-year-old man (patient A) com-
plaining of abdominal pain was found
to have persistently increased amy-
lase activity. The surgeon could find
no cause for this and suspected mac-
roamylasemia. Analysis of a serum
and a urine sample gave: serum amy-
hase 388 lUlL (reference range 10-
90), serum creatinine 110 moI/L
(50-120), urine amylase 156 U/L (25-
550), and urine creatinine 12 780
mol/L (9000-12 000). The fractional
excretion of amylase (amylase clear-
ance/creatinine clearance) was calcu-
lated as 0.3% (reference range 2.3-
6.3%), which was regarded as
consistent with reduced renal clear-




