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DETERMINATION OF MIANSERIN IN BIOLOGICAL MATERIAL
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

Introduction. Mianserin is a derivative of tetracyclic antidepressants, belongs to the piperazine-azepine
derivatives. Chemically, it is (x)-2-methyl-1,2,3,4,10,14b-hexahydrodibenzo[c,flpyrazino[1,2-aJazepine. Mianserin
exhibits anti-stress activity, which is very important in the treatment of patients with depression that is combined with
anxiety.

The aim of the study — development of an effective technique for isolating mianserin from biological tissues
and selecting optimal conditions for determination by HPLC in the presence of metabolites.

Research Methods. Identification and quantification of mianserin isolated from biological material was performed
by HPLC. The research was carried out on an Agilent 1200 liquid chromatograph, an Eclips C18 column, 150,0 mm
long, 4,6 mm in diameter, and the sorbent patrticle size was 5 um. The sample was injected into the chromatograph
in the isocratic mode, the volume of the injected sample was 20 pl, the column temperature was 25 °C. A comparative
evaluation of the efficiency of isolation of mianserin was performed from model liver samples acidified with 30 %
acetic acid.

Results and Discussion. During the study of rat liver extracts simultaneously with the peak of mianserin
(retention time of 3.37 min), the peak of the metabolite of mianserin, identified by us as demethylmianserin — M-7
(retention time of 2.52 min.) is recorded.

Conclusions. The efficiency of isolation of mianserin from model liver samples by two methods was compared.
It was established that 28.9—33.6 % of mianserin is isolated with water acidified with oxalic acid. 56.5-59.8 % of the
studied drug can be isolated with an acidified 30 % solution of acetic acid. To prepare the sample for analysis by
HPLC, the conditions for their purification were worked out, the degree of extraction of mianserin from the studied
sample is 99.8-100.0 %. Developed conditions for identification and quantification of mianserin by HPLC on an
Eclips C18 column and detection at a wavelength of 214 nm. The limit of quantitative determination of mianserin in
solutions is 0.5 ug/ml.
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Mianserin exhibits anti-stress activity, which is
very important in the treatment of patients with
depression that is combined with anxiety [1]. This
drug is used for endogenous, psychogenic and
somatogenic depressions. Recently, domestic and
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of mianserin (lerivon) as an analgesic agent for
headaches and fibromyalgia [2, 3]. Symptoms of
intoxication are observed in cases of taking the drug
in a dose higher than 1200.0 mg per day. Fatal
cases of poisoning occur as a result of taking
mianserin with MAO inhibitors [4, 5].

Determining the level of mianserin concentration
in plasma, urine, and medical products are
described by methods of high-performance liquid
chromatography with mass spectrometric detection
and gas-liquid chromatography [6, 7]. However,
there are no methods for isolating this drug from
internal organs submitted to the forensic medical
examination office for suspected poisoning [8, 9].

The aim of the study — development of an
effective technique for isolating mianserin from
biological tissues and selecting optimal conditions
for determination by HPLC in the presence of
metabolites.
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MATERIALS AND METHODS. Identification
and quantification of mianserin isolated from
biological material was performed by HPLC. The
research was carried out on an Agilent 1200 liquid
chromatograph, an Eclips C18 column, 150.0 mm
long, 4.6 mm in diameter, and the sorbent particle
size was 5.0 mg. The sample was injected into the
chromatograph in the isocratic mode, the volume
of the injected sample was 20 pl, the column
temperature was 25 °C.

The mobile phase consisted of a 1 % aqueous
solution of triethylamine and acetonitrile, taken in a
volume ratio (34:16), the pH of the mobile phase
was adjusted to 3.5 with a dilute solution of
phosphoric acid. A solution of triethylamine (1 %)
and phosphoric acid was prepared using deionized
water. The liquid mobile phase was filtered by any
convenient method. The speed of the mobile phase
was 1 ml/min. Detection was carried out at a
wavelength of 214 nm (matrix-diode detector).

Quantification was carried out by the method
of absolute calibration, where the equations of the
calibration curve were calculated using the software
of the Emprower Pro device. A standard aqueous
solution of mianserin was prepared in bidistilled
water with a concentration of 100.0 pyg/ml to
construct a graduation graph. By diluting this
solution, a series of standard mianserin solutions
with concentrations of 0.5 was prepared; 1,0; 2,0;
5,0; 10,0; and 20.0 pg/ml. For this, 0.125; 0.25;
0.50; 1.25; 2.50 and 5.00 ml of a standard aqueous
solution of mianserin (100.0 pg/ml) was infused into
measuring flasks with a capacity of 25.0 ml and
diluted with the mobile phase to the mark.

To develop a technique for isolating mianserin,
the livers of people who died from injuries were
used. 100.0; 200.0; 300.0; 400.0 and 500.0 ug of
mianserin in the form of an aqueous solution were
added to homogenized samples of biological
material weighing 20.0 g. The mixtures were left at
room temperature (20°C) for 24 hours, with
occasional stirring. After the specified time, isolation
was carried out.

Isolation of mianserin from model samples of
biological material was carried out with water
acidified with oxalic acid (O. O. Vasiliev's method),
as well as with a 30 % solution of acetic acid. Water
acidified with oxalic acid is most often used in the
laboratories of the forensic medical examination
bureau to isolate basic and acidic substances from
organs.

The effectiveness of the isolation technique was
tested on the organs of animals (rats). For this, a
series of animals weighing 200.0—-220.0 g were
used during 18 hours. They received mianserin at
a dose of 10.0 mg/kg three times. Animals were
injected with an aqueous solution of the required

amount of the drug through a probe into the
stomach. After a day, the animals were decapitated
under an anesthesia and the liver was used for
research.

Methods of isolating mianserin from the liver.
Samples of biological material were poured with a
30 % solution of acetic acid until the solid particles
were completely covered. The mixture was stirred
and left for 1 hour. The pH was monitored by the
universal indicator papers. If necessary, a 50 %
acetic acid solution was added for maintenance pH
2-3. Acid extracts were drained, and the biological
material was infused two more times with new
portions of 30 % acetic acid solution for 1 hour with
periodic stirring and pH control. Extracts from each
portion of biological material were combined and
introduced in small portions of 30 % sodium
hydroxide solution to pH 8-9 and mianserin was
extracted twice with chloroform. The chloroform
extracts were combined and the organic solvent
was evaporated in a rotary evaporator at 40°C. After
that, the dry residues were dissolved in 10.0 ml of
chloroform.

Extraction purification by chromatography in a
thin layer of sorbent. Before carrying out these
studies, additional purification of chloroform
extractions was carried out by using the method of
chromatography in a thin layer of silica gel. “Silpear!”
brand of silica gel (manufactured in the Czech
Republic) was used to manufacture the fixed
sorbent layer. A sorbent layer was applied to a
12x24 cm glass plate. The necessary amount of
silica gel and medical plaster was ground in a
porcelain mortar, 10.0-15.0 ml of distilled water was
added to this mixture, and the resulting suspension
was evenly applied to the surface of the plates. The
plates were dried and activated for 1 hour in a drying
cabinet at 105 °C. Before applying the extracts to
the plates, they were eluted once in a solvent
system, after which the plates were air-dried and
reactivated in a thermostat for 30 min at 105 °C. At
a distance of 2 cm from the lower edge of the plate,
the start line was marked, the path of the solvent
system was 20 cm.

5.0 ml of the chloroform extract of mianserin
obtained after dissolving the dry residues was
evaporated to a small volume (about 0.5 ml) and
applied in a continuous strip to the start line using
a microsyringe. The plates were dried in air and
placed in a chamber saturated with vapors of solvent
systems. For examining samples containing mian-
serin, the solvent system was used for separation:
methanol-acetonitrile-25 % ammonia (30:10:5).
After raising the solvent system 20 cm above the
starting line, the plates were removed, dried in air,
and the zones of the studied drug and its metabolites
were detected using UV rays (A=252 nm).
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The layer of silica gel from the zones containing
mianserin, as well as its metabolites, was removed
with a scalpel, and each substance was eluted three
times with chloroform, portions of 5.0 ml each. The
chloroform solutions were combined, filtered through
a glass filter and subjected to HPLC analysis. In
parallel, mianserin was isolated from rat liver.

RESULTS AND DISCUSSION. During the study
of rat liver extracts simultaneously with the peak of
mianserin (retention time of 3.37 min), the peak of
the metabolite of mianserin, identified by us as
demethylmianserin — M-7 (retention time of
2.52 min.) is recorded (Fig.).

The conclusion about the presence of a
metabolite was made after peaks with the same
retention time during the examination of the liver
of ten experimental animals.

The graduation graph for the quantitative de-
termination of mianserin in the range of concent-
rations of 0.2—20.0 pg/ml is characterized by a
linear dependence, which is expressed by the
equation Y=2.54-10%-4.13-102 (at r=0.9998),
where Y is the area mianserin peak, X —mianserin
concentration, pg/cms, relative error of quantifi-
cation 0.86 %.

It was found that during the using purification
by chromatography in a thin layer of sorbent, the
yield of mianserin from chloroform solutions of dry
residues is 99.8-100 %. The degree of extraction
of mianserin at pH 8-9, respectively, is 97.1—
98.3 %.

Water acidified with oxalic acid from model liver
samples isolates 28.9-33.6 % of mianserin. Using
acetic acid, it is possible to isolate 56.5-59.8 % of
mianserin (Table).
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Fig. Chromatogram of mianserin with metabolite isolated from rat liver.

Table — Results of isolation of mianserin from model liver samples

Added Isolated with water acidified . Isolated with a 30 % solution .
; . . S Metrological S Metrological
mianserin with oxalic acid characteristics of acetic acid characteristics

mcg mcg % mcg %
100 3.5 28.9 X =31.22 59.2 56.5 X =58.0
200 64.8 29.7 S=1.93 113.6 56.8 S=1.45
300 98.6 31.5 SX = 0.86 173.1 57.7 SX = 0.65
400 128.1 32.4 AX =2.40 239.2 59.2 AX =1.80
500 168.0 33.6 £=7.96% 282.5 59.8 £€=3.10%

CONCLUSIONS. 1. The efficiency of isolation
of mianserin from model liver samples by two
methods was compared. It was established that
28.9-33.6 % of mianserin is isolated with water
acidified with oxalic acid. 56.5-59.8 % of the studied
drug can be isolated with an acidified 30 % solution
of acetic acid.

2. To prepare the sample for analysis by HPLC,
the conditions for their purification were worked out,
the degree of extraction of mianserin from the
studied sample is 99.8—-100 %.

3. Developed conditions for identification and
guantification of mianserin by HPLC on an Eclips
C18 column and detection at a wavelength of
214 nm. The limit of quantitative determination of
mianserin in solutions is 0.5 pg/ml.
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H. B. Nopnauyk, C. FO. Honau

TEPHOMI/IbCbKUA HALIOHA/IbH MEAVYHE YHIBEPCUTET IMEHI I. 4. FTOPBAYEBCHKOIO

MO3 YKPAIHW

BU3HAYEHHSI MIAHCEPVHY B BIOJIOTTYHOMY MATEPIAJII METO/IOM
BUCOKOE®EKTHUBHOI PITMHHOI XPOMATOI PA®II

Pestome
Bcmyn. MiaHcepuH € noxioHUM mempayukaiiyHuUx aHmuoenpecaHmis, Haiexums 00 MoXiOHUX rlinepasuHy-
aseriHy. XimiyHo ye (t)-2-memun-1,2,3,4,10,14b-2ekcaziopokcubeHso-[c,flnipasuHo [1,2-aJaseniH. BiH nposisisie
aHmucmpecosy akmusHICMb, WO Oy)Ke BaXX/1UBO MPU JiKyBaHHI nayieHmis 3 0ernpecieto, sika MOeOHyeMbCS 3 mpu-

B020H.
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Mema docnidxeHHs1 — po3pobumu echekmusHy MEMOOUKY BUOI/IEHHSI MiaHCEPUHY 3 6i0/102[YHUX MKaHUH ma
BUbGPamMuU ornMuMaJ/ibHIi YMOBU 07151 BUSHaYEHHST MemoooM BUCOKOeeKmUBHOI piOUHHOI Xxpomamoazpadii 3a Hasis-
Hocmi Memabo/iimis.

Memoodu docnidxeHHs. I0eHmucbikayito ma Ki/lbKicHe BU3HAYEHHSI MiaHCepUHY, BUOIIEHO20 3 6i0/102i4HO020
mamepiasy, i io2o Memabo/1iimis rnposoou/1u MemodOM BUCOKOeEeKMUBHOI piOUHHOI xpomamozpadgil. Joc/iioxeH-
Hs1 BUKOHYBa/1U Ha piduHHoMYy xpomamoepacpi Agilent 1200, kosoHyi Eclips C18 dosxuHoro 150,0 MM, diamempom
4,6 MM, YaCmMUHKU copbeHmy 6y/1u po3mipom 5 MkM. [1poby 8800U/IU Y xpoMamozpag, ii 06’em cmaHosus 20 MK/,
memrnepamypa Ko/IoHKU — 25 °C. 30ilicHroBasu nopisHAbHY OYiHKY echekmusHOCMI BUGI/IEHHS] MiaHCepUHY 3 MO-
0e/IbHUX 3paskKis neYiHku, niokucsaeHux 30 % oymoBsor KUC/IOMOX.

Pe3ysibmamu Ui 062080peHHS. [1i0 yac 00C/OXEHHST eKCmpakmis neviHKU Wypis 0OHOYaCcHO 3 MiKOM MiaH-
CepuHy (4ac ympumysaHHs1 — 3,37 x8) crnocmepizasu ik tio2o memabosnimy, akuli Mu ideHmueikysasu sik oeme-
musiMiaHCepuH — M-7 (4ac ympumysaHHsi — 2,52 X8).

BucHosKu. EqpekmusHicmb BUOINIEHHS MiaHCEPUHY 3 MOOE/IbHUX 3pa3kKis rnedviHku 6y/10 MopisHIHO 0BoMa
Memoodamu. BcmaHos/ieHo, Wjo 3 800010, MIOKUC/IEHO Was/1esoro KUC/I0Moro, 8udiiisemscs 28,9—-33,6 % miaHce-
PUHy. lMiokucneHum 30 % pPo34UHOM OYMmOBOI Kuc/10mu MoxHa sudiniumu 56,5-59,8 % docnidxysaHo20 rpenapa-
my. 3 Memoto rid20moBKu 3paska 0/151 aHasizy MemMoooM BUCOKOeheKmMUBHOI piOUHHOI xpomamozpagii po3pobrie-
HO yMOBU U020 O4UWEHHST, CmYyTliHb BUJTY4YEHHS MiaHCepUHy 3 00C/1iOXYyBaHO20 3pa3ka cmaHosums 99,8—100,0 %.
P0o3p0o6s1eHO Makox yMosU 07151 ideHmudbikayii ma Ki/lbKicHo20 BUSHaYEHHS rpenapamy MemoooM BUCOKOEEK-
MUBHOI' PiOUHHOI xpomamozpadpii Ha ko/10HYi Eclips C18 | demekmysaHHs rpu 00BXUHI Xsusi 214 HM. Mexa Kilb-
KICHO20 BU3HaYEHHS1 MiaHCEPUHY 8 pO34uHax cmaHosums 0,5 Mka/MJ1.

KNHOYOBI C/TIOBA: miaHCepuvH; MeTOAUN BUAINEHHS; BUCOKOoeddeKTUBHA piAuHHa Xpomarorpadis.
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