e
o/

© by the Institute " .
of Forensic Research 8 3

)
i
ISSN 1230-7483 f

Problems of Forensic Sciences 2016, vol. 108, 668—675

HAIR ANALYSIS AS CONFIRMATION OF LONG-TERM
ATROPINE EXPOSURE - CASE STUDY

Agnieszka SKULSKA, Bogdan TOKARCZYK

Institute of Forensic Research, Krakow, Poland

Abstract

The subject, a 45-year-old male, had experienced unpleasant symptoms for a long time — always after a meal or drinking a bev-
erage — e.g. anxiety, tachycardia, widely dilated and nonresponsive pupils, dizziness, nausea, blurred vision, loss of balance, dry
mouth, dissociative hallucinations, and loss of consciousness. The described symptoms lasted from a few to several hours. The
possibility of anticholinergic syndrome was considered, but urine toxicological screening for the most popular anticholinergic
drugs (including atropine), which was carried out in the hospital, did not reveal any positive results. Neither blood nor urine, but
only a strand of hair, was sent for analysis. Analyses of hair (divided into two segments) were conducted using liquid chroma-
tography-tandem mass spectrometry. Atropine was found in both segments at concentrations of 25 (segment I) and 33 (segment
1T) pg/mg. There was no trace of scopolamine. The obtained results suggest that the subject had been consuming atropine from

an unknown source for at least three months.
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1. Introduction

Atropine is a tropane alkaloid which occurs nat-
urally in certain plants from the nightshade family
(Solonaceae), such as belladonna (Atropa belladona),
jimsonweed (Datura stramonium), moonflower (Da-
tura innoxia), and henbane (Hyoscyamus niger; Hen-
neberg, Skrzydlewska, 1984). It is also used in nu-
merous pharmaceutical preparations in the form of
injection solutions (in ampoules), eye drops, granules,
pellets, and pills.

Atropine is a muscarinic receptor antagonist that
selectively blocks parasympathetic system activity.
It demonstrates dual action. Atropine has a parasym-
patholytic effect even at a low dosage — it inhibits sal-
ivary, lacrimal, bronchial, and sweat glands secretion,
as well as intestinal motility. It relaxes smooth mus-
cles of the respiratory tract, biliary duct, and urinary

tract, and dilates pupils, paralyzing the eye accom-
modation reflex. It also causes moderate tachycardia
(up to 80—90 beats per minute). On the other hand, the
stimulating effect on the central nervous system oc-
curs after a relatively high dosage and results in quick-
ening and deepening of breathing, heightened body
temperature, intense erythema, psychomotor stimula-
tion, cheerfulness and laughter, tachyphrenia (racing
thoughts), the urge to talk and move, and mental con-
fusion with accompanying high suggestibility and sen-
sory disturbances manifesting as visual and auditory
hallucinations (Rang, Dale, Ritter, 2001; Henneberg,
Skrzydlewska, 1984; Mutschler, Geisslinger, Kroem-
er, Schafer-Korting, 2001; Kostowski, 2001).

Due to the engendered effects, atropine has found
a broad variety of uses in medicine; however, some-
times it is also used as an intoxicant (mostly in the
form of nightshade family plant products containing
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tropane alkaloids), inducing an excitatory state and
hallucinations.

Cases of atropine and/or scopolamine poisonings
have been noted in the literature — mostly poisonings
caused by consumption of plant products, less often
by administration of pharmaceutical preparations (Ba-
likova, 2002; Steenkamp, Harding, van Heerden, van
Wyk, 2004; Papoutsis et al., 2010; Skulska, Kata, Ada-
mowicz, Chudzikiewicz, Lechowicz, 2007; Carlier et
al., 2014). The papers cited above focus on atropine
determination in blood, urine, and gastric contents.

The present paper presents hair test results for
a man exposed to atropine. This kind of data has been
presented in only a few papers, which mainly con-
cerned poisonings by Datura (Ricard, Abe, Duverneu-
il-Mayer, Charlier, de la Grandmaison, Alvarez 2012;
Kintz, Villain, Barguil, Charlot, Cirimele, 20006).

2. Case description

A 45-year-old male was hospitalised and tested
at Emergency Rooms numerous times over a period
of ten years, due to panic symptoms occurring after
consumption of food or drink. The patient described
the following symptoms: anxiety, tachycardia, facial
pallor, conjunctival redness, blurred vision, height-
ened body temperature, urinary retention, dryness of
mouth, nose, conjunctiva and palms, and occasion-
al hallucinations and impairment of consciousness.
These symptoms lasted, according to the patient, from
a few to several hours. In hospital discharge summary
reports, symptoms such as tachycardia up to 120/min,
pupil dilation, and mucous membrane dryness were
recorded. On account of the displayed symptoms,
medical personnel diagnosed the patient with anticho-
linergic syndrome. Atropine toxicosis was ruled out
after a urine test during hospitalisation. In connection
with recurring health incidents, the attending physi-
cian made a decision to secure a hair sample and send
it to the Institute of Forensic Research in order to run
tests for atropine and scopolamine content.

All data available for the case have been present-
ed above. Unfortunately, the Institute of Forensic
Research received no information on the sensitivity,
specificity, or kind of tests/analysis methods utilised at
the hospital for testing urine.

3. Material and methods
3.1. Biological material

Control hair used in the development of the meth-
od came from individuals who were not taking any
drugs, including atropine and scopolamine.

3.2. Reagents

Atropine and scopolamine (in the form of a free
base and hydrochloride, respectively) were from Sig-
ma-Aldrich Company (Warsaw, Poland), and fenta-
nyl-D; from Cerilliant Company, LGC Promochem
(Warsaw, Poland). Acetonitrile (MeCN) of a grade
suitable for HPLC and 98—100% formic acid were
from Merck Company (Warsaw, Poland), and isopro-
panol from Chempur Company (Piekary Slaskie, Po-
land).

3.3. Preparation of material for testing

The hair was washed once using 2 ml of isopro-
panol, then three times using 2 ml of phosphorus buft-
er solution (pH 7.4) each time, and then once again
using 2 ml of isopropanol. Each phase lasted 15 min.
Subsequently, the hair was dried. In order to detect
possible external hair pollution, hair rinsings obtained
during the last phase were analysed for the presence of
atropine, scopolamine, and compounds encompassed
by the utilised method. A hair sample of length 4 cm
and weight 69.2 mg (after washing) was divided into
two segments: s I (root to 2 cm) and s II (from 2 to
4 cm). The hair samples were ground separately and
0.1% formic acid in mixture water and acetonitrile
(95:5) was added, followed by the internal standards
(IS) — fenantyl-D5. Hair samples were then incubated
for 18 h at 37°C. After cooling, the samples were cen-
trifuged and then 100 pl of supernatants were trans-
ferred to autosampler vial inserts.

3.4. Equipment and conditions of analysis

An Agilent Technologies 1200 Series liquid chro-
matograph coupled to a 6460 Triple Quad mass spec-
trometer was used for analysis. Separation was per-
formed using a Kinetex C18 (100 x 4.6 mm, 4 um)
column. The mobile phase flowing through the column
at 0.5 ml/min was a mixture of acetonitrile (MeCN)
and water with addition of formic acid in an amount
of 1 ml/l phase. The following gradient programme
was utilised: 0 min — 5% MeCN, 2 min — 15% MeCN,
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6 min — 98% MeCN, 6.5 min — 98% MeCN, 7 min —
5% MeCN, 15 min — 5% MeCN.

The injection volume was 10 pl. The total analy-
sis time equalled 15 min. The retention time (RT) of
atropine and scopolamine amounted to 6.66 and 6.46
min, respectively, while the relative retention time (z,,)
amounted to 0.92 and 0.89. Determination was carried
out on the basis of m/z values of pseudo-molecular
ions (M + H"). Three MRM transitions for atropine
and scopolamine, as well as two transitions for fenta-
nyl-D, were monitored (as shown in table 1).

Table 1
MRM transitions and conditions for the measurement
of atropine, scopolamine and the internal standard

Compound ~ MRM Collision Fragmentor
energy [eV] voltage [V]
Atropine 290.2—124.1 20 149

290.2—93.1 28

290.2—77.0 56
Scopolamine 304.2—138.1 12 116
304.2—156.1 8
304.2—103.0 36
342.3—105.1 36 128
342.3—188.1 16

Fentanyl-D5

3.5. Method validation

The LC-MS/MS method of atropine and scopol-
amine determination in hair was validated. The sev-
en-point calibration curve stayed linear in the tested
range, i.e. 10—100 pg/mg, and the coefficient of deter-
mination (R?) was 0.99. The limit of detection (LOD)
for atropine and scopolamine amounted to 1.5 and 1.0
pg/mg respectively, while the limit of quantitation was
4.5 and 3.5 pg/mg. The LOD was established for the
concentration producing a detector signal (S) three times
higher than the noise signal (N) — signal to noise S/N=3,
while the LOQ was the concentration causing a detector
signal ten times higher than the noise (S/N = 10).

The recovery for a concentration of 10 pg/mg,
which amounted to 52% for atropine and 55% for
scopolamine, was determined using the following
formula: 4,/4, x 100%, where A4, is the surface area
of an analyte from a hair sample free of analytes to
which a standard was added, reaching a concentration
of 10 pg/mg, and was then incubated; 4, is the surface
area of the analyte from a hair sample free of analytes
which was incubated, and then had standard added to
the macerate, reaching a concentration of 10 pg/mg.

The precision error (for five repetitions) deter-
mined for atropine and scopolamine for a concentra-
tion of 100 pg/mg was lower than 10%.
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4. Results and discussion

Confirmation of xenobiotic exposure may be ob-
tained up to a few months after exposure by, e.g. seg-
mental analysis of hair.

In the discussed case, a strand of hair of 4 cm length
was sent for analysis. However, the small amount of
the secured hair meant that it could only be divided
into two segments. As a result of analysis, the presence
of atropine was confirmed in both segments at a con-
centration amounting to 25 pg/mg in segment I, and 33
pg/mg in segment II (Table 2). However, no traces of
scopolamine were detected (Fig. 1). Rinsings obtained
after washing the hair were tested for atropine, but no
trace was found, which proves that the detected atro-
pine did not originate from external contamination of
the hair, but was isolated from its structure.

Table 2
Concentrations of atropine and scopolamine in hair
segments in the presented case report

Segment Atropine Scopolamine
[pg/mg] [pg/mg]

0 (root) to 2 cm 25 <LOD*

2to4 cm 33 <LOD

*LOD =1 pg/mg

As has already been mentioned in the introduction,
hair analysis for atropine presence has been the subject
of only a few papers, which have focused primarily
on poisoning by either Datura innoxia (Kintz et al.,
2006) or Datura stramonium (Ricard et al., 2012). As
data presented in Table 3 show, scopolamine is present
in the hair of people consuming Datura innoxia and/
or Datura stramonium brews. In the case described by
Kintz et al. (2006), in which the man in question drank
a brew prepared from six dried flowers of Datura in-
noxia, there was no trace of atropine in the hair. The
authors explained that the lack of atropine in the hair
was connected to its low content in flowers of Datura
innoxia, i.e. 0.002 pg/g for atropine as compared to
0.346 pg/g for scopolamine. In the case described by
Ricard et al. (2012), a man drank a brew made from
Datura stramonium, and the authors obtained differ-
ent results. All segments of tested hair contained from
seven to fifteen times higher atropine concentration
than scopolamine concentration. The differences in
atropine and scopolamine concentrations in these two
cases are a result of the consumption of products orig-
inating from two different plants, i.e. Datura innoxia

Table 3
Concentrations of atropine and scopolamine in hair
segments after Datura intoxication

Segment Atropine  Scopolamine References
[pg/mg]  [pg/mg]

0 (root)to3cm  <LOD* 14 [Kintz et al.,

3to6cm <LOD 48 2006]

6t09cm <LOD 43

0 (root) to 1.5cm 15.0 1.0 [Ricard et

151035cm 9.9 1.2 al., 2012]

3.5t05.5¢cm 8.4 1.2

5.5t0o 8 cm 11.4 1.3

*LOD =2 pg/mg

and Datura stramonium. While the main alkaloid in
the flowers of Datura innoxia is scopolamine, for all
parts of Datura stramonium, atropine is the predomi-
nant alkaloid (Miraldi, Masti, Ferri, Comparini, 2001).

In the case described in this paper, only the pres-
ence of atropine in the hair was confirmed. Absence of
even traces of scopolamine may suggest that the man
did not consume any Datura based plant products. In
the case of consumption of either Datura innoxia or
Datura stramonium, scopolamine should be present
in the hair as well. Plants from the nightshade family
other than Datura are also found in Poland, such as
Hyoscyamus niger and Atropa belladonna, as men-
tioned in the introduction. However, both these plants,
similarly to Datura species, contain both atropine and
scopolamine.

Apart from plant products, pharmaceutical prepa-
rations could also have constituted a source of the
man’s exposure to atropine. In accordance with the
Proclamation of the President of the Office for Reg-
istration of Medicinal Products, Medical Devices and
Biocidal Products of April 12, 2013 concerning the
publication of the official list of medicinal products
approved for marketing in the Republic of Poland
(Obwieszczenie Prezesa Urzedu Rejestracji Produk-
tow Leczniczych, Wyrobow Medycznych i Produk-
tow Biobdjczych z dnia 12 kwietnia 2013 r. w sprawie
ogtoszenia Urzgdowego wykazu produktéw leczni-
czych dopuszczonych do obrotu na terytorium Rzec-
zypospolitej Polskiej), products containing atropine or
atropine sulphate are available on the Polish market.
They are as follows: Atropinum sulfuricum WZF — in-
jection solution in 0.5 mg/ml and 1 mg/ml doses; At-
ropinum sulfuricum WZF 1% — eye drops, 10 mg/ml;
Reasec — combination drug, 25 pg, tablets; and Beller-
got — combination drug, 0.1 mg, tablets. Tropane alka-
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loids are available as well, mostly in the form of bel-
ladonna extracts (Belladonna and Belladonna-homac-
cord — homeopathic medicinal products; Kapsiplast
— therapeutic plaster; Bellapan — tablets; and Spasticol
— suppositories). All the aforementioned preparations,
except for Kapsiplast and the homeopathic products,
are prescription drugs (Rp). However, currently this
is only a small impediment to their acquirement, since
they are easily obtainable through e-commerce. Thus,
based on the obtained results, the most probable sce-
nario seems to be that the man was taking or being
given a pharmaceutical preparation, the only (active)
component of which was atropine. The question of the
source of intoxication source cannot be answered un-
equivocally.

5. Summary

The obtained results of analysis show that the sub-
ject had been taking atropine from an undetermined
source and in an unknown form for a few months. It
is impossible to determine whether the subject con-
sumed the atropine by choice or whether it was sur-
reptitiously given to him by a third party. However,
accidental atropine poisoning by plants from the Sola-
naceae family (e.g. Datura stramonium) can be ruled
out, since in such a case scopolamine should have
been present in the hair as well.
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ANALIZA WLOSOW POTWIERDZENIEM DLUGOTRWALEGO
NARAZENIA NA ATROPINE - OPIS PRZYPADKU

1. Wprowadzenie

Atropina jest alkaloidem tropanowym, ktory natural-
nie wystepuje w niektorych roslinach z rodziny psian-
kowatych (Solonaceae), m.in. takich jak pokrzyk wilcza
jagoda (Atropa belladona), bielun dzigdzierzawa (Da-
tura stramonium), bielun indianski (Datura inoxia) czy
tez lulek czarny (Hyoscyamus niger, Henneberg, Skrzy-
dlewska, 1984). Jest takze sktadnikiem licznych prepara-
tow farmaceutycznych, ktére maja posta¢ roztworow do
iniekcji w amputkach, kropli do oczu czy tez proszkow,
tabletek i drazetek.

Atropina jest antagonista receptorow muskaryno-
wych, blokuje wybiorczo aktywno$¢ uktadu parasympa-
tycznego. Wykazuje dziatanie dwukierunkowe. Dziata
obwodowo porazajaco (dziatanie to wystepuje juz przy
matych dawkach), hamujac wydzielanie gruczotow §li-
nowych, tzowych, oskrzelowych i potowych; hamuje
rowniez perystaltyke jelit, rozkurcza miegs$nie gtadkie
drog oddechowych, zétciowych i moczowych, rozszerza
zrenice, porazajac akomodacj¢. Wywotuje umiarkowanag
tachykardi¢ (do 80-90 uderzen na minute). Z kolei efekt
pobudzajacy w osrodkowym uktadzie nerwowym wyste-
puje po wzglednie duzych dawkach i objawia si¢ przy-
spieszeniem oraz poglebieniem oddechu; podwyzsze-
niem temperatury ciata, intensywnym zaczerwienieniem
skory, pobudzeniem psychomotorycznym, wesotoscia
i $miechem, gonitwa mysli, checig mowienia i ruchu,
stanami splatania z zaburzeniami zmyslow objawiaja-
cymi si¢ halucynacjami wzrokowymi i stuchowymi oraz
silnym uleganiem sugestiom (Rang, Dale, Ritter, 2001;
Henneberg, Skrzydlewska, 1984; Mutschler, Geisslinger,
Kroemer, Schéfer-Korting, 2001; Kostowski, 2001).

Ze wzgledu na wywolywane efekty atropina znalazta
szerokie zastosowanie w medycynie, ale bywa takze wy-
korzystywana jako srodek odurzajacy (gtéwnie w postaci
produktow roslinnych z rodziny psiankowatych zawiera-
jacych alkaloidy tropanowe) umozliwiajacy wprowadze-
nie si¢ w stan pobudzenia z omamami i halucynacjami.

W pi$miennictwie odnotowywane byty przypadki
zatru¢ atroping i/lub skopolaming. Dotycza one glownie
zatru¢ na skutek zazycia produktow roslinnych, rzadziej
preparatow farmaceutycznych (Balikova, 2002; Carlier
i in., 2014; Papoutsis i in., 2010; Skulska, Kata, Ada-
mowicz, Chudzikiewicz, Lechowicz, 2007; Steenkamp,
Harding, van Heerden, van Wyk, 2004). Cytowane po-
wyzej prace dotycza oznaczen atropiny we krwi, moczu
i tresci zoladkowe;.

W niniejszej pracy przedstawiono wyniki badan wio-
sOW mezczyzny narazonego na dzialanie atropiny. Tego

typu dane byly prezentowane w nielicznych pracach i do-
tyczyly gtdwnie zatru¢ bieluniem (Ricard, Abe, Duver-
neuil-Mayer, Charlier, de la Grandmaison, Alvarez 2012;
Kintz, Villain, Barguil, Charlot, Cirimele, 2006).

2. Opis przypadku

45-letni m¢zezyzna w ciggu dziesigciu lat byt wie-
lokrotnie hospitalizowany lub diagnozowany w szpital-
nych oddziatach ratunkowych z powodu napadowych
objawdw pojawiajacych si¢ po spozyciu positku lub wy-
piciu ptynu. Pacjent zglaszat nastgpujace dolegliwosci:
uczucie niepokoju, szybkie bicie serca, blednigcie twa-
rzy, zaczerwienienie spojowek, niewyrazne widzenie,
czasem halucynacje i zaburzenia §wiadomosci, sucho$¢
jamy ustnej, nosa, spojowek oraz dtoni, niemoznos¢ od-
dania moczu, podwyzszong cieplot¢ ciata. Objawy te,
wedhlug chorego, utrzymywaty si¢ od kilku do kilkuna-
stu godzin. W kartach informacyjnych odnotowywano
podczas napadow tachykardi¢ do 120 uderzen na mi-
nute, rozszerzenie zrenic oraz suchos$¢ bton sluzowych.
Ze wzgledu na wystepujace objawy personel medyczny
zdiagnozowat zespot antycholinergiczny. Podejrzenie za-
trucia atroping wykluczono po badaniu moczu w trakcie
hospitalizacji. W zwiazku z powtarzajacymi si¢ incyden-
tami zdrowotnymi lekarz podjat decyzje o zabezpiecze-
niu probki wloséw i przestaniu jej do Instytutu Ekspertyz
Sadowych w celu przeprowadzenia badan na obecno$é¢
atropiny i skopolaminy.

Powyzej przytoczono wszystkie dane, jakimi dys-
ponowano w sprawie. Niestety do IES nie dotarta infor-
macja dotyczaca czutoSci, specyficznosci ani rodzaju te-
stow/metod analitycznych zastosowanych w szpitalu do
badania moczu.

3. Material i metody
3.1. Materiatl biologiczny

Wilosy kontrolne stosowane do opracowania meto-
dy pochodzity od 0sob nieprzyjmujacych lekow, w tym
atropiny i skopolaminy.
3.2. Odczynniki

Atropina i skopolamina (w postaci odpowiednio wol-

nej zasady i chlorowodorku) pochodzity z firmy Sigma
-Aldrich (Warszawa, Polska), fentanyl-D, z firmy Ceril-
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liant, LGC Promochem (Warszawa, Polska), acetonitryl
(MeCN) o czystosci do HPLC oraz kwas mrowkowy
98-100% z firmy Merck (Warszawa, Polska), izopropa-
nol z firmy Chempur (Piekary Slaskie, Polska).

3.3. Przygotowanie materiatu do badan

Wtosy poddano myciu, uzywajac kolejno: 2 ml izo-
propanolu, trzykrotnie 2 ml buforu fosforanowego (pH
7,4) 1 ponownie 2 ml izopropanolu. Kazdy z etapow
trwat 15 min. Nastepnie wlosy wysuszono. W celu wy-
krycia ewentualnych zewngtrznych zanieczyszczen
wloséw, uzyskane jako ostatnie popluczyny wlosow
poddano analizie na obecno$¢ atropiny i skopolaminy
oraz zwiazkow objetych zastosowana metodyka. Probke
wloséw o dtugosci 4 cm 1 masie 69,2 mg (po umyciu)
podzielono na dwa segmenty: s I (0 do 2 cm od glowy)
i s II (2-4 cm). Probki rozdrobniono, dodano fentanyl-D
(IS), a nastepnie inkubowano przez 18 godzin w tempe-
raturze 37°C w mieszaninie 0,1% kwasu mrowkowego
w wodzie i acetonitrylu (95:5, v/v). Po ostudzeniu probki
odwirowano i przeniesiono po 100 ul supernatantu do
fiolek automatycznego podajnika probek.

3.4. Aparatura i warunki analizy

Do oznaczen zastosowano chromatograf cieczowy
sprzgzony ze spektrometrem mas 6460 Triple Quad firmy
Agilent Technologies. Rozdziat prowadzono na kolumnie
Kinetex C18 (100 x 4,6 mm, 4 um). Faze ruchoma prze-
pltywajaca przez kolumne¢ w warunkach gradientu sktadu
z szybkoscig 0,5 ml/min stanowita mieszanina acetoni-
trylu (MeCN) i wody z dodatkiem kwasu mréwkowego
w ilosci 1 ml/l fazy. Zastosowano nast¢pujacy program
gradientowy: 0 min — 5% MeCN, 2 min — 15% MeCN,
6 min — 98% MeCN, 6,5 min — 98% MeCN, 7 min — 5%
MeCN, 15 min — 5% MeCN.

Wstrzykiwano 10 pl probki. Catkowity czas analizy
wynosit 15 min. Czas retencji (R7) atropiny i skopola-
miny wynosit odpowiednio 6,66 i 6,46 min, a wzgledny
czas retencji (¢,) 0,92 1 0,89. Oznaczenia prowadzono na
podstawie warto$ci m/z pozornych jondw molekularnych
(M + H*). Monitorowano po trzy przej$cia (MRM) dla
atropiny i skopolaminy oraz dwa dla fentanylu-D, (ta-
bela 1).

3..5. Walidacja metody

Metoda LC-MS/MS oznaczania atropiny i skopo-
laminy we wlosach zostata zwalidowana. Sporzadzo-
ne siedmiopunktowe krzywe kalibracyjne byly liniowe
w badanym zakresie, tj. 10-100 pg/mg, a wspotczynnik
determinacji (R?) wynosit 0,99. Granica wykrywalnosci
(LOD) dla atropiny i skopolaminy wynosita odpowiednio
1,51 1,0 pg/mg, a granica oznaczalnosci 4,5 i 3,5 pg/mg.

Za LOD przyjeto stezenie wywotujace sygnat detektora (5)
trzykrotnie wigkszy niz wysokos$¢ szuméw (N), czyli dla
S/N =3, za LOQ stgzenie wywotujace pik dziesigciokrotnie
wigkszy od szumow (S/N = 10).

Wyznaczono odzysk dla stgzenia 10 pg/mg, ktory wy-
nosit 52% 1 55%, odpowiednio dla atropiny i skopolami-
ny, korzystajgc z nastepujgcej zaleznosci: 4,/4, x 100%,
gdzie A, to pole powierzchni analitu z probki wlosow
wolnej od analitéw, do ktorej dodano wzorce, osiagajac
stezenie 10 pg/mg, a nastgpnie poddano inkubacji; 4, to
pole powierzchni analitu z probki wloso6w wolnej od ana-
litow, ktora poddano inkubacji, a nastgpnie do maceratu
dodano wzorce, osiggajac stezenie 10 pg/mg.

Blad precyzji (dla pigciu powtdrzen) wyznaczo-
ny dla atropiny i skopolaminy dla poziomu o stezeniu
100 pg/mg byt nizszy niz 10%.

4. Wyniki i dyskusja

Potwierdzenia narazenia na ksenobiotyk w odlegtym
czasie, do kilku miesiecy od zdarzenia, mozna dokonaé
m.in. wykonujac analiz¢ segmentowa wlosow.

W omawianym przypadku do badan nadestano ko-
smyk wlosow o dtugosci 4 cm. Jednakze niewielka ilos¢
zabezpieczonych wlosow umozliwita ich podziat tylko
na dwa segmenty. W wyniku analiz w obu segmentach
wykazano obecno$¢ atropiny w stezeniu wynoszgcym
odpowiednio 25 i 33 pg/mg dla segmentu I i segmentu 11
(tabela 2). Nie stwierdzono natomiast obecnosci skopola-
miny (rysunek 1). W poddanych badaniom poptuczynach
uzyskanych po myciu wlosow nie stwierdzono obecnosci
atropiny. Swiadczy to o tym, ze wykryta atropina nie po-
chodzita z zanieczyszczenia zewngtrznego wlosow, lecz
zostata wyizolowana z ich struktury.

Jak juz wspomniano we wstepie, analiza wlosow
w kierunku atropiny byta przedmiotem jedynie kilku prac
i doniesienia te dotyczyly zatrucia bieluniem indianskim
(Kintz i in., 2006) lub bicluniem dzig¢dzierzawa (Ricard
iin., 2012). Z danych zamieszczonych w tabeli 3 wyni-
ka, ze we wlosach 0sdb spozywajacych napary z bielunia
indianskiego i/lub bielunia dzigdzierzawy obecna jest
skopolamina. W przypadku opisywanym przez Kintza
(2006), w ktorym to mezczyzna wypil napar przygoto-
wany z szesciu wysuszonych kwiatow bielunia indian-
skiego, nie wykazano we wlosach atropiny. Autorzy wy-
jasniaja, ze nicobecno$é atropiny we wiosach jest zwig-
zana z jej niskimi stezeniami wystgpujacymi w kwiatach
Datura inoxia, tj. 0,002 pg/g dla atropiny w poréwnaniu
z 0,346 pg/g dla skopolaminy. Z kolei w przypadku pre-
zentowanym przez Ricarda (2012) mezczyzna pit napar
z bielunia dzigdzierzawy. W tym przypadku autorzy uzy-
skali inne wyniki. We wszystkich segmentach wlosow
wykazane stezenie atropiny bylo od siedmiu do pigtnastu
razy wyzsze niz skopolaminy. Roznice stezen atropiny
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i skopolaminy w tych dwoch przypadkach spowodowa-
ne sg spozyciem/zazywaniem surowcoOw pochodzacych
z r6znych roslin, tj. bielunia indianskiego i dzi¢dzierza-
wy. [ o ile w bieluniu indianskim (w kwiatach) gtownym
alkaloidem jest skopolamina, to w bicluniu dzi¢dzierza-
wie przewazajacym we wszystkich czesciach rosliny al-
kaloidem jest atropina (Miraldi, Masti, Ferri, Comparini,
2001).

W prezentowanym w niniejszym opracowaniu przy-
padku wykazano we wlosach jedynie obecnos¢ atropiny.
Brak nawet sladowych iloéci skopolaminy moze sugero-
wac, ze mezczyzna nie spozywat produktow roslinnych
pochodzacych z bielunia. Zaréowno w przypadku spozy-
wania przetworow z bielunia indianskiego, jak i dzig-
dzierzawy, we wlosach powinna by¢ wowczas obecna
takze skopolamina. Na terenie Polski wystepuja takze
inne niz bielun rosliny z rodziny psiankowatych, m.in.
wspomniane we wstepie lulek czarny oraz pokrzyk wil-
cza jagoda. Jednakze obie te rosliny, podobnie jak bielu-
nie, zawieraja w swoim sktadzie zarowno atroping, jak
i skopolaming.

Innym niz produkty roslinne zréodtem narazenia po-
szkodowanego me¢zczyzny na atroping mogty by¢ prepa-
raty farmaceutyczne. Na rynku polskim, zgodnie z Ob-
wieszczeniem Prezesa Urzgdu Rejestracji Produktow
Leczniczych, Wyrobow Medycznych i Produktow Bio-
bojczych z dnia 12 kwietnia 2013 r. w sprawie ogloszenia
urzedowego wykazu produktow leczniczych dopuszczo-
nych do obrotu na terytorium Rzeczypospolitej Polskiej,
dostepne sg preparaty zawierajace w swoim skladzie
siarczan atropiny lub atroping. Sa to: Atropinum sulfuri-
cum WZF — roztwor do wstrzykiwan w dawce 0,5 mg/ml
i 1 mg/ml; Atropinum sulfuricum WZF 1% — krople do
oczu, 10 mg/ml; Reasec — preparat zlozony, 25 g, ta-
bletki; Bellergot — preparat ztozony, 0,1 mg, tabletki.
Dostepne sa rowniez alkaloidy tropanowe gtéwnie w po-
staci wyciagdéw z pokrzyku wilczej jagody (Belladonna
i Belladonna-homaccord — homeopatyczne produkty
lecznicze; Kapsiplast — plaster leczniczy; Bellapan — ta-
bletki; Spasticol — czopki). Wszystkie wymienione pre-
paraty, z wyjatkiem Kapsiplastu oraz produktow home-
opatycznych, wydawane sg z apteki na podstawie recep-
ty. Oczywiscie w chwili obecnej jest to niewielkie utrud-
nienie, poniewaz srodki te sa tatwo dostepne w sprzedazy
internetowej. Dlatego tez, opierajac si¢ na uzyskanych
wynikach, najbardziej prawdopodobne wydaje sig, ze
mezezyzna przyjmowat badz tez podawano mu preparat
farmaceutyczny zawierajacy w swoim sktadzie wylacz-
nie atroping. Kwestia zrodta intoksykacji pozostaje bez
jednoznacznej odpowiedzi.

4. Podsumowanie

Uzyskane wyniki badan wskazuja, ze mezczyzna
przyjmowal w ciggu paru miesi¢cy atroping z nicusta-
lonego zrodta i w nieznanej formie. Nie mozna stwier-
dzi¢, czy atroping zazywat samowolnie, czy tez byta mu
podawana skrycie przez osoby trzecie. Mozna natomiast
wykluczy¢ zatrucie przypadkowe ro$linami z rodziny
Solanaceae (np. bieluniem), gdyz w takim przypadku we
wtosach powinna by¢ takze obecna skopolamina.
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