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A high performance liquid chromatographic method for quantitative determination of
neothramycin in plasma was developed. The procedure involves pretreatments for the removal
of endogenous materials in plasma samples and separation on a reversed phase column.
The antibiotic was monitored with a fluorescence detector and confirmed by a specific sulfite
adduct shift of retention time. A linear response for serum samples containing neothramycin
ranging from 50 to 500 ng/ml was obtained. The sensitivity of this method was sufficient to
measure neothramycin in human plasma for 120 minutes after a 24 mg/m? (body surface
area) intravenous injection.

Neothramycin, found by UMEZAWA and coworkers!-?, is a new member of the pyrrolo(1,4)benzo-
diazepine group of antibiotics including anthramycin®, tomaymycin® and sibiromycin®. These anti-
biotics have broad antitumor spectrum against various transplanted tumors in animals. The acute
toxicity of neothramycin in mice was lower than that of other antibiotics of this group, and no cardio-
toxicity or neurotoxicity was observed in hamsters. There is also no bone marrow toxicity®, therefore,
some clinical application is expected.

We investigated the quantitative microassay to determine the dosage regimen and to study the
tissue distribution of neothramycin. Since neothramycin has weak activity against most bacteria
(>50 mcg/ml)?, bioassay was not suitable for microdetermination. GC-MS analysis also did not
give good recovery and reproducibility due to the limited stability of this antibiotic. On the other
hand, a high performance liquid chromatographic method (HPLC) on reversed phase column gave
good separation and reproducibility. Moreover, when a fluorescence detector was used, high sensi-
tivity could be obtained because neothramycin originally has a strong fluorescence.

In this paper, we wish to report on the HPLC monitoring with a flow fluorescence detector for

the quantitative analysis of neothramycin in plasma.

Experimental

Chemicals and Reagents

Neothramycin (an equilibrium mixture of neothramycins A and B)? was prepared from the cul-
tured broth of Streptomyces No. MC916-C4 on an industrial scale, in our laboratory. 3-O-Methyl-
neothramycin A was crystallized by the method of TAKEUCHI ef al.? Methanol, acetone and acetonitrile
were of liquid chromatographic grade from Wako Pure Chemical Co., Japan. Sodium hydrogen
sulfite was reagent grade from Junsei Chemical Co., Japan. Sep-pak C,;; was from Waters Assoc.,
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U.S.A. Deionized and distilled water was used for mobile phase and sample preparation. Human
plasma of a cancer patient injected with neothramycin was kindly supplied by Dr. NAKAJIMA, Japan
National Medical Center Hospital. Healthy human plasma was obtained from a volunteer.

Apparatus

The liquid chromatography system consists of a Waters Association Model 6000-A pump with
a UGK injector, Data module 730 recorder and a Hitachi 650-10 liquid chromatographic fluorometer
(excitation at 310 nm, emission at 420 nm). Analysis was performed by using a column (30 cm x4 mm
ID) with a precolumn (5 cm x4 mm ID), both packed with LS-410 octadecy] silica phase-bonded silica
gel (5 um, Toyo Soda Manufacturing Co., Japan).

Chromatographic Conditions

The solvent used for mobile phase was a mixture of methanol and distilled water (29: 71 v/v) which
was degassed by sonication before use. The operating conditions were as follows: flow rate, 1.0 ml/
minute; pressure, about 3000 psi; column temperature, 30~ 33°C; fluorescence sensitivity, PM gain
normal and range 10 (slit width; excitation 10 nm, emission 10 nm).

Standard and Internal Standard Solutions

For a satisfactory quantitative analysis, 3-O-methylneothramycin A was used as the internal
standard because its physicochemical properties are very similar to neothramycin and it has a different
retention time. Stock solutions containing 10 ug of neothramycin and 10 pg of 3-O-methylneo-
thramycin A per ml in water were prepared as the standard and internal standard, respectively, and
stored at —20°C during an experimental period. Concentrations of neothramycin were adjusted at
four levels (50, 100, 200 and 500 ng/ml) by diluting the stock solution with water. The internal standard
solution of 100 ng/ml was also prepared in the same way.

EMLPI‘O@LEE Fig. 1. An extraction procedure of neothramycin
The extraction procedure is shown in Fig. 1. from plasma samples.
The extraction was carried out in 10 cm by 10 Plasma 0.3 ml
mm ID test tubes which were siliconated before 1. added 3-O-methylneothramycin A solu-
use to prevent adhesion of this antibiotic to the tion 100 ng/ml (0.3 ml).
glass surface. Standard solutions were used 2. added saline (0.3 ml).

3. precipitated with acetone (2.7 ml).

instead of saline for making a calibration curve, ‘
| 4. centrifuged at 3000 rpm for 20 minutes.

and determining the reproducibility and recovery.

| |
S‘upernatant about 3.0 ml ppt. . .. (discarded)
. . | 1. evaporated to dryness.
Results and Discussion | 2. dissolved with water (2.0 ml).

3. adsorbed on a Sep-pak C;3 (Waters Associa-

Typical chromatograms of neothramycin tion) column (10 mm x 10 mm ID)

from a standard sample solution and patient | 4. washed with water (3.0 ml).
plasma sample are shown in Fig. 2-(A), (B) and 1 5. eluted with acetonitrile (3.0 ml).
(C). Neothramycins A, B and 3-O-methylneo- ﬁeSigileevapox-ated s
thramycin A were eluted with retention times ‘ 1. dissolved with water (300 yl).
of 8.2, 13.2 and 21.7 minutes, respectively. | 2. injected 20 1 to HPLC column.

Although neothramycins A and B are inter- HPLC analysis

convertible in an aqueous solution''®, they are clearly separated at almost 1: 1 by this analysis.
The endogenous materials in plasma samples did not interfere with this assay and good separation
was obtained as shown in Fig. 2-(C).

Standard solutions for a calibration curve were prepared by extraction in the same way from
blank plasma samples to which were added different concentrations of neothramycin (50~ 500 ng/ml).
As shown in Fig. 3, a good linear relationship was observed between the peak height ratio (neothramycin
A --B/3-O-methylneothramycin A) and the drug concentrations in the range studied. A linear least-
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Fig. 2. Chromatograms of neothramycin.

(A) A standard solution (NTM* 100 ng/ml, MNTM** 100 ng/ml), (B) a sample from a plasma
blank with 3-O-methylneothramycin A, (C) from a plasma of a patient with kidney cancer sampled
at 60 minutes after a 55-minute constant intravenous infusion of 36 mg of neothramycin per m* and
(D) a sample added NaHSO; to the (C).

* NTM =Neothramycin, #* MNTM = 3-0O-methylneothramycin A
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Fig. 3. Calibration curve of neothramycin in plasma. Table 1. Recovery of neothramycin from human
plasma samples.
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squares regression analysis gave a coeffecient of correlation (r) of 0.9988. All data could be obtained
with only 0.3 ml of plasma samples. The detection limit of this procedure is about 20 ng/ml.

The recovery of neothramycin added to plasma was determined by comparing the peak heights from
plasma samples containing 50 ~ 500 ng of this drug per ml with those obtained from aqueous standards
of the same concentration. These results (Table 1) indicated that the recovery was greater than 80 9%
and peak heights were fairly reproducible.

We had already found that, in an aqueous solution, ncothramycin reacts with sulfite ion and

forms a stable sulfite adduct™ having a different retention time on the chromatogram (Fig. 4). A
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Fig. 4. Structures of neothramycins (A), their hydrated forms in water (B)¥
and their sodium sulfite adducts (C).”
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Fig. 5. Concentration profile of neothramycin in plasma of a patient with malignant lymphoma after
constant intravenous infusion. (Dose: 24 mg/m?)

S ]nfusion period

—~ 600 "

= —— Theoretical value
=~

= O Observed value
< 400 1

2 tE(B) =48.56 min.
L]

5 200

=

3

=

8 1. 1 1 1

o

1 1 1 1
20 40 60 80 100 120 180 240
Time after administration (minutes)

small amount of sodium hydrogen sulfite was added to the sample solution, the mixture was blended for
a few seconds and then injected into a HPLC column. The peaks of neothramycin disappeared and
a new adduct peak appeared at 6.1 minutes of retention time [Fig. 2-(D)]. The peaks of neothramycin
could be identified immediately by this shift.

Some plasma and serum samples from patients on this antibiotic were analyzed by this procedure.
Fig. 5 shows the computer-fitted curve using a two-compartment model for neothramycin concen-
tration in plasma of a patient with malignant lymphoma following a intravenous administration of
24 mg/m?. The half life (t(1/2)p) of this antibiotic was 48.56 minutes in this case. The sensitivity
of this method was sufficient to measure neothramycin in plasma for 120 minutes after intravenous
administration. It was proved that this neothramycin assay employing HPLC is feasible for routine

clinical use.
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