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Streszczenie

W powiesci Umberto Eco ,,Imie rézy” fanatyczny mnich zatruwa karty ksiegi, co powoduje $mier¢ kilku zakonnikéw
$redniowiecznego klasztoru. Korzystajac ze wspodlczesnej wiedzy toksykologicznej, mozna sprobowac ustali¢, czy ist-
nieje substancja spelniajgca kryteria trucizny pojawiajacej si¢ w fabule ksiazki. Ponizej przeanalizowano pi$miennictwo
toksykologiczne w zakresie §miertelnych dawek trucizn roslinnych oraz czasu ich dzialania. Szalej jadowity, z ktérego
sporzadzano cykute, zawiera cykutoksyne zabijajaca w dawce 500 mg. Podobng toksyczno$¢ maja kropidlo szafrano-
we oraz cerbera zlocista rosngca w Indiach i na Madagaskarze. Szczwot plamisty zawiera koniine zabijajaca w dawce
100-200 mg. W podobnych iloéciach zabija morfina zawarta w maku lekarskim i kolchicyna z zimowitu jesiennego,
a z bardziej egzotycznych roslin — bob kalabarski zawierajacy fizostygmine. Duzo bardziej trujace sg egzotyczne bob
$wietego Ignacego i kulczyba wronie oko zawierajace strychning, ktorej dawka $miertelna to 30 mg. Kolejne miejsce pod
wzgledem toksyczno$ci zajmuje muchomor sromotnikowy — zawarta w nim amanityna zabija w dawce 20 mg, ale dopie-
ro po kilku dniach, a zatem dziala duzo wolniej niz substancja zatruwajaca mnichéw. W dawce 10 mg zabijajg antiarin,
atropina, digoksyna i strofantyna. Bardziej zabojczym zielem jest tojad mocny zawierajacy akonityne (fac. Aconitum na-
pellus), ktérej dawka $miertelna dla cztowieka to zaledwie 2 mg. Jeszcze grozniejsze na liScie roslinnych toksyn sa rycyna
i abryna, zabijajace juz w dawce mniejszej od miligrama, jednak mozna je wykluczy¢, bo $mier¢ nastepuje dopiero po
kilku dniach od spozycia. Wniosek: rosling, ktdra spelnia kryteria trucizny wykorzystanej w powiesci jest tojad mocny.

Stowa kluczowe: trucizna roélinna, tojad mocny, akonityna.

Abstract

In the novel “The Name of the Rose” by Umberto Eco, a fanatical monk laced the pages of a book with a poison, which
led to the death of several monks in a medieval monastery. Based on modern toxicological knowledge, an attempt can
be made to determine whether there exists a substance meeting the criteria of the poison described in the novel. To
this end, toxicological literature on the lethal doses of plant-derived poisons and their duration of action was reviewed.
Cowbane (Cicuta virosa), a plant used for preparing poisonous potions, contains cicutoxin which kills at a dose of
500 mg. Similar toxicity is displayed by water dropwort (Oenanthe crocata) and Cerbera odollam growing in India and
Madagascar. Hemlock (Conium maculatum) contains coniine which is able to kill a victim after exposure to a dose as
low as 100 to 200 mg. Morphine found in opium poppy (Papaver somniferum) and colchicine contained in autumn
crocus (Colchicum autumnale) produce lethal effects at similar doses. So do more exotic plants such as Calabar bean
(Physostigma venenosum) which contains physostygmine. Two other exotic plants that need to be mentioned in this
context are far more poisonous. They include Saint Ignatius’s bean (Strychnos ignatii) and strychnine tree (Strychnos
nux-vomica). Both contain strychnine, the lethal dose of which is 30 mg. Death cap (Amanita phalloides) might also
be considered in this context, but despite being lethal at a dose of 20 mg, amanitin contained in this fungus takes a few
days to kill a victim, so the effect is considerably slower than that experienced by the monks in Eco’s novel. A dose of
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10 mg s sufficient to kill a human with any of four other plant-derived poisons: antiarin, atropine, digoxin and strophan-
tin. Aconitum (Aconitum napellus), also known as monkshood, contains aconitine and is an even more deadly plant,
with the lethal dose for humans being only 2 mg. Ricin and abrin are ranked even higher in the list of plant-derived
toxins, as they are able to kill in doses lower than 1 mg. However, they could not have been used by the murderer in
“The Name of the Rose”, as they cause death only several days after ingestion. To conclude, the plant that best matches

the criteria mentioned in the novel is Aconitum.

Key words: plant-derived poison, Aconitum, aconitine.

W powiesci ,,Imie rézy” Umberto Eco pojawia
sie problem z zakresu toksykologii sagdowej, jakim
jest otrucie. Ksigzka jest bardzo popularna i docze-
kata si¢ dwodch ekranizacji, jednak nikt dotychczas
nie podjal proby ustalenia na podstawie wiedzy
toksykologicznej, jaka trucizng mogt sie postuzy¢
sprawca zabdjstw.

Na poczatek przypomnijmy fabule. We wloskim
opactwie benedyktynéw umierajg kolejni zakonni-
cy. Sledztwo podjete przez Wilhelma z Baskerville
ujawnia, Ze ging od trucizny podawanej w tajemni-
czy sposob. Okazuje sig, ze zatruto karty ,,Poetyki”
Arystotelesa, ktérg fanatyczny mnich Jorge uznat
za niegodng czytania. Manuskrypt przechodzit
z rak do rak. Czytelnik, przewracajac zlepione kar-
ty, w naturalnym odruchu §linil palec. Po kazdym
polizaniu palca porcje trucizny dostawaly sie do ust
i ofiara umierata.

Trucizna zostata wykradziona z klasztornej apte-
ki. Seweryn, zakonnik opiekujacy si¢ zbiorem zidt,
wspomina, ze pojemnik z trucizng otrzymal od
mnicha, ktéry podrézowat po dalekich krajach. Ow
mnich nie umial powiedzie¢, z czego byta sporza-
dzona, ale na pewno z zi6l. Ostrzegl jednak Sewery-
na, by jej nie dotykal, bo jesli cho¢by tylko musnie
nig swoje wargi, to szybko umrze. Seweryn takze
zostaje otruty. Przed $miercig zdazyt powiedziec:
Rzeczywiscie ma sile stu skorpionéw.

W powiesci nie pada nazwa substancji, ktorej
Jorge uzyl do zatrucia kart ksiegi. Z eseju Umberto
Eco ,,Dopiski na marginesie Immienia rézy” wiemy, ze
zbierajac materialy do ksigzki, zwrdcit sie do znajo-
mego biologa z prosba, by podpowiedzial mu, jaki
srodek farmakologiczny wchtania si¢ do organizmu
przez skore. Kiedy Umberto Eco dowiedziat sig, ze
nie ma takiego specyfiku, siegnal do starego trak-

“The Name of the Rose” is a novel by Umberto Eco,
with a plot centred around one of the topics in forensic
toxicology — criminal poisonings. The novel has been
very popular, and spawned two film adaptations, how-
ever no one as yet has attempted to determine on the
basis of toxicological knowledge what poison the per-
petrator of the murders may have used.

Synopsis of the plot: A series of deaths occurred
among monks at a Benedictine monastery in Italy.
An investigation launched by William of Baskerville
showed that the victims had died of a poison admin-
istered in a mysterious way. Only at the end of the
novel it turned out that the poison had been used for
lacing the pages of a book which Jorge, a fanatical
monk, had considered to be unworthy of reading.
The book was Aristotle’s “Poetics”. The cursed man-
uscript passed from hand to hand, with subsequent
readers being found dead. Since the pages were
stuck together, the monks reading the book in a nat-
ural impulse licked their finger to be able to turn
the pages. With each subsequent lick of the finger,
more poison was ingested, ultimately leading to the
victim’s death.

In the course of time, it became revealed that
the poison had been stolen from the monastery’s
pharmacy. One of the monks, Severinus, who was
in charge of the monastery’s herbal repository, men-
tioned that the container with the poison had been
brought many years earlier by a monk who had trav-
elled to distant lands. This monk was unable to say
what the poison was made of. He definitely knew
that it had been formulated from herbs, though not
all of them were known. Severinus was warned not
to touch it, as the poison was allegedly so potent that
merely touching the lips would result in rapid death.
Ultimately, Severinus also died poisoned, but before
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tatu poswieconego truciznom. Byta to ksigzka ojca
toksykologii sadowej Mateusza Orfili ,,Traktat o tru-
ciznach rolinnych, zwierzecych i mineralnych”
Seweryn, przekazujagc Wilhelmowi swoja wiedze
toksykologiczng, wylicza nazwy trujacych roslin,
ktére Umberto Eco zaczerpnal wiasnie z dziela Or-
fili - bielun, belladonna, cykuta, bob $w. Ignacego
i kulczyba wronie oko.

Dzieto Orfili z 1818 r. [1] byto przefomowe w na-
ukach medycznych. Do tego czasu zbieranie wiedzy
medycznej, w tym takze toksykologicznej, polegalo
na gromadzeniu kazuséw, czyli opiséw pojedyn-
czych przypadkéw. Autorzy podrecznikéw medycy-
ny sadowej notowali opisy zatru¢, probujac wyciagaé
z nich ogdlne wnioski o dziataniu trucizn. Mateusz
Orfila natomiast przeprowadzil badania ekspery-
mentalne, podajac zwierzgtom doswiadczalnym
trujace substancje roslinne, zwierzece i mineralne.
Przebadat kilkaset znanych na poczatku XIX wieku
trucizn, kazda byla badana na kilku badz kilkunastu
zwierzetach. Zmieniatl dawki i sposdb podawania,
odnotowywal objawy i czas $§mierci. Eksperymenty
Orfili obalily mity, na przyklad o trujacym dziala-
niu sumaka jadowitego. Wyniki jego badan nie s3
moze przydatne w diagnostyce posmiertnej, ale
na pewno byly bezcenne w diagnostyce klinicznej.
Ksigzka musiata by¢ popularna w dziewietnasto-
wiecznej Francji, bo pochodzace z niej informacje
mozna znalez¢ u Aleksandra Dumasa ojca. W po-
wiesci ,,Hrabia Monte Christo” (rok 1844) czytamy
wlozony w usta bohatera wyklad na temat trucizn,
ich dzialania, wykrywania, objawéw zatru¢ i zapo-
biegania im. Umberto Eco mégl zatem czerpac wia-
domosci o truciznach naturalnych z Orfili, bo we
wspolczesnych podrecznikach toksykologii zdomi-
nowanych przez leki i narkotyki pojawiajg si¢ rzad-
ko i tylko jako ciekawostki.

Umberto Eco nie ujawnil nazwy roéliny wyko-
rzystanej przez fanatycznego mnicha, ale mozna
probowac ustali¢, czy istnieje taka trucizna. Musi to
by¢ substancja roslinna zabijajaca w tak matej daw-
ce, by wystarczylo kilkukrotne polizanie zabrudzo-
nego nig palca, i dziatajaca w czasie od kilkudziesie-
ciu minut do kilku godzin. Musi pochodzi¢ z czgsci
$wiata dostepnych dla sredniowiecznego Europej-
czyka.

Nalezy odrzuci¢ substancje, ktéra mogtaby zabic¢
bez zlizywania jej z palca, czyli kurare uzywang przez
stulecia do zatruwania strzal. Dawka $miertelna dla
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passing away he managed to say that the poison in-
deed had “the power of a thousand scorpions”.

The name of the poison used by Jorge for lacing
the pages of Aristotle’s book is never explicitly men-
tioned in the novel. In his essay “Reflections on “The
Name of the Rose”, Umberto Eco explains that while
collecting materials for his book, he turned to a bi-
ologist friend to advise him on a pharmacological
agent that would be absorbed into the body through
the skin, when touched. After being told that there
was no such poison, Eco turned to an old treatise on
poisons. It was a book by Mathieu Joseph Bonaven-
ture Orfila, known as the father of forensic toxicol-
ogy, entitled “Traité des poisons tirés des regnes
minéral, végétal et animal”. In fact, some of the names
of poisonous plants mentioned by the monk Sever-
inus when sharing his toxicological knowledge with
William were derived by Umberto Eco from Orfilas
treatise. They included Datura, deadly nightshade,
hemlock, Saint Ignatius’s bean and strychnine tree.

Orfilas study, published in 1818 [1], marked
a turning point in medical sciences. Until then,
medical (including toxicological) knowledge was
accumulated through collecting case studies, i.e. de-
scriptions of individual medical cases. The authors
of forensic textbooks gathered isolated descriptions
of poisoning in an attempt to use them for drawing
general conclusions about the effects of different poi-
sons. Mathieu Orfila proposed a different approach,
based on experimental studies, with test animals
being administered poisonous plant-, animal- and
mineral-based substances. He studied several hun-
dred poisons that were known at the beginning of
the 19" century. Each of them was tested on several
up to about a dozen animals, at various doses and
routes of administration. The symptoms of poison-
ing and time of death were recorded for each exper-
iment. Orfilas studies also debunked some myths,
for example about the poisonous effects of Toxico-
dendron pubescens. The results of those studies may
not be useful in post-mortem diagnostics, but they
were certainly invaluable in the clinical diagnostic
work-up. The treatise appears to have been popular
in 19"-century France, as information derived from
it can be found in the books by Alexandre Dumas
pere. By looking through Orfila’s study, Umberto
Eco had an opportunity to gain a broad knowledge
of natural poisons which are rarely included in mod-
ern toxicology textbooks dominated by medicines
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czlowieka to tylko 50 mg (dla uproszczenia poda-
no tylko najnizsze spotykane dawki $miertelne) [2].
Kurara jest jednak wytwarzana tylko przez rosliny
wystepujace w Ameryce Poludniowej, a zatem nie
byta dostepna w Europie w 1327 r., kiedy toczy sie
akcja ,Imienia r6zy”. Z tego samego powodu trzeba
wykluczy¢ inng amerykanska trujaca roéline - tyton
zawierajacy nikotyne zabijajacg w dawce 50 mg [3].

Whbrew temu, co mozna by sadzi¢, lista $mier-
telnie trujacych roélin nie jest dluga. Nawet w ska-
li calego $wiata to tylko kilkadziesigt zidt, drzew
i krzewéw. Roéliny uchodzace za klasyczne przy-
kfady trucizn - cis, oleander, wawrzynek wilczetyko
czy ciemigzyca, niekoniecznie musza si¢ znajdowaé
na szczycie tego zestawienia. Ponizej przedstawiono
wykaz najsilniejszych trucizn ro$linnych, poczyna-
jac od zabijajacych w dawce 0,5 g po coraz silniejsze.

Szalej jadowity, z ktérego rzekomo sporzadzano
cykute — napdj stuzacy w starozytnej Grecji do wy-
konywania wyrokéw $mierci, zawiera cykutoksyne
zabijajaca w dawce 500 mg. Inna roélina uzywana
dawniej do eutanazji to kropidlo szafranowe zawie-
rajace enanotoksyne. Ro$nie na potudniu Europy.
W starozytnos$ci podawano je osobom chorym i sta-
rym dla skrdcenia cierpien. Dawka $miertelna ena-
notoksyny jest podobna jak cykutoksyny [4].

Taki sam poziom toksycznosci ma cerberyna [5]
wystepujaca w pestkach owocu cerbery zlocistej na-
zywanej w Indiach i na Madagaskarze, gdzie rosnie,
drzewem samobdjcow. W Indiach ginie od niej na-
wet 50 osob rocznie. Najczesciej s3 to samobojstwa,
chociaz zdarzajg si¢ tez zbrodnicze otrucia.

Arszenik i cyjanek - substancje mineralne ucho-
dzace za bardzo silne trucizny - s3 $miertelne
w dawce okolo 200 mg. Arszenik nalezy jednak
odrzuci¢, bo trucizna z ,,Imienia r6zy” byta pocho-
dzenia roélinnego, a cyjanek zostal zsyntetyzowany
dopiero w XVTIII wieku.

Szczwdl plamisty, jedna z bardziej znanych tru-
jacych roélin, zawiera koniing zabijajaca w dawce
100-200 mg [6]. W Europie jest to pospolita roslina
przydrozna przypominajgca rozrosnigta pietruszke,
stad jej ludowa nazwa pietrasznik. Prawdopodobnie
to ze szczwolu, a nie z szaleju sporzadzono napoj
dla Sokratesa, na co wskazujg objawy poprzedzaja-
ce jego $mier¢ [7]. Inna roélina zawierajaca koniine
to blekot pospolity. W podobnych dawkach zabija
morfina zawarta w maku lekarskim [8] i kolchicyna
z zimowitu - jesiennej ozdoby lak przypominajg-

and narcotics — and even if they are mentioned, it is
merely as curiosities.

It is not known why the author never revealed
the name of the plant used by the fanatical monk,
but an attempt can be made to determine if there
exists a poison that is consistent with the charac-
teristics of the substance described in the novel. It
must be a plant-derived substance, producing a le-
thal effect after exposure to very low doses, such as
licking a finger stained with the poison a few times.
In addition, the substance must come from parts of
the world accessible to a medieval European, and
kill the victim within several dozen minutes to a few
hours, because this is how the monks from the Ben-
edictine monastery died in the novel.

The first step in the analysis is to rule out
a substance which could kill even without licking
a stained finger - though not after touching, but
through a small injury. The substance is curare,
which has been used for centuries to poison arrows.
The lethal dose of curare in humans is just 50 mg
(for the sake of simplicity, only the lowest known le-
thal doses are given) [2]. Curare, however, is made
from plants native to South America, so it was not
available in Europe in 1327, when the plot of “The
Name of the Rose” takes place. For the same reason,
another poisonous plant originating from America
must be excluded - tobacco. The tobacco plant con-
tains nicotine which kills at a dose of 50 mg [3].

Contrary to what might be expected, the list of
deadly poisonous plants is not very long. Even on
a global scale, there are only a few dozen herbs,
trees and shrubs with such characteristics. In ad-
dition, plants that are regarded as classic examples
of poisons, such as yew, oleander, mezereum, and
veratrum, are not necessarily at the top of that list.
Below is a list of the most potent plant-based poi-
sons, starting with substances killing after exposure
to a dose of 0.5 g and moving towards poisons of
increasing potency.

Cowbane - the plant said to have been used for
preparing the poisonous drink which was adminis-
tered to carry out death sentences in ancient Greece
— contains cicutoxin, a substance which is lethal at
a dose of 500 mg. Another plant, formerly used for
euthanasia, is water dropwort (Oenanthe crocata)
which contains oenanthotoxin. It grows in southern
Europe, and in antiquity it was administered to the
sick and elderly to shorten their suffering. The lethal
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cej krokus [9]. Kolchicyna w mniejszych dawkach
jako jedyny lek przerywa napad dny moczanowe;j,
jest tez stosowana w eksperymentalnej hodowli ro-
$lin [10]. Z bardziej egzotycznych rodlin podobny
poziom toksycznosci ma fizostygmina [11] zawarta
w botrutce (ryc. 1), afrykanskiej roslinie straczkowej
znanej dawniej jako bob kalabarski. Fizostygmina
jest naturalnym inhibitorem cholinesterazy, podob-
nie jak fosforoorganiczne §rodki ochrony roélin albo
gazy bojowe sarin i nowiczok.

Leguminnsn
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dose of oenanthotoxin is similar to that determined
for cicutoxin [4].

The same level of toxicity characterizes cerberin
[5], a substance contained in the seeds of the fruit
of Cerbera odollam - a plant growing in India and
Madagascar, and commonly known locally as the
“suicide tree”. In India, Cerbera odollam causes the
death of up to 50 people a year. Most deaths are
caused by suicide, though cases of criminal poison-
ing are also noted.

lepimizinat

Kires precatiring L

o Aocansheny shynssicy K3ch

Ryc. 1. Tropikalne rosliny trujace, kolejno od géry i lewej strony — bobotrutka trujaca, cerbera ztocista, kulczy-
ba wronie oko, Strophantus hispidus, modligroszek rézaricowy, Acocanthera abyssynica. llustracje pochodza
z atlasu Franza Eugena Kohlera ,Medizinal-Pflanzen” dostepnego w domenie publicznej Wikipedii

Fig. 1. Tropical poisonus plants, Physostigma venenosum, Cerbera odollam, strychnine tree, Strophantus his-
pidus, rosary pea, Acocanthera abyssynica, from top to bottom. The illustrations are taken from Franz Eugen
Kohler’s textbook ,Medizinal-Pfanzen” available in the Wikipedia in the public domain
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Zadna z tych roélin nie jest jednak tak trujaca,
aby wyciag z jej soku po nasaczeniu kart ksigzki
mogt zabic¢ czytelnika, nawet gdyby lizal palce przed
kazdym przewrdceniem strony. Duzo bardziej tru-
jace sa dwie kolejne egzotyczne rosliny - kulczyba
wronie oko i bob §w. Ignacego. Te krzewy rosnace
w poludniowo-wschodniej Azji zawieraja strych-
ning, ktérej dawka $miertelna wynosi 30 mg [12].
Toksyczne sg wszystkie czgsci rosliny, ale najwigcej
trucizny zawieraja duze nasiona z soczystych, ape-
tycznych owocow. Strychnina przez cale stulecia
byta uzywana w matych dawkach jako lek wzmac-
niajacy serce. Jeszcze do niedawna wraz z kofeing
wchodzita w sklad popularnych kropli kardiamid,
zazywanych w chwilach zastabniec. Byta tez uzywa-
na jako trucizna na szczury, a jej fatwa dostepnos¢
powodowala, ze w pierwszej polowie XX wieku,
byta czesto wybierana przez samobdjcow.

Kolejne miejsce w rankingu trujacych roslin
zajmuje muchomor sromotnikowy. Zawarta w tym
grzybie amanityna zabija w dawce 20 mg [13], jed-
nak oddzialuje duzo wolniej niz wszystkie wymie-
nione dotad trucizny. Z tego powodu nalezy odrzu-
ci¢ amanityne jako potencjalng trucizne z ,Imienia
r6zy”. Smieré w wyniku martwicy watroby nastepuje
dopiero po kilku dniach. Pomimo tak wolnego dzia-
tania nie istnieje skuteczna metoda leczenia. Dlate-
go sposrdd roslin europejskich muchomor sromot-
nikowy jest odpowiedzialny za najwicksza liczbe
przypadkowych zatru¢ $miertelnych.

Sa jeszcze toksyny roélinne zabijajace w dawce
10 mg. Antiarin zawarty w soku drzewa Antiaris to-
xicaria rosnacego w Azji, zwanego tam upas. Jeszcze
do niedawna byl uzywany jako trucizna do strzal.
Ta roélina byla znana w Europie w okresie p6Znego
Sredniowiecza, a po raz pierwszy jest wzmiankowa-
na w anonimowym herbarium wydanym w XV wie-
ku ,,Hortus sanitatis”. Autor opisuje jg jako drzewo
Bausor tak silnie trujace, ze moze nawet zabi¢ prze-
chodzacych pod nim ludzi i zwierzeta. Trucizna ta
mogla zatem zosta¢ przywieziona do klasztornej
apteki przez mnicha, ktéry podrézowal po dale-
kich krajach. Mégt ja takze pozna¢ Umberto Eco,
bo pisal o niej cytowany przez niego Mateusz Orfila.
Sok z drzewa upas nie bylby jednak w stanie zabi¢
naszych mnichéw, bo trucizna z Antiaris toxicaria
zabija tylko wtedy, jezeli dostanie si¢ do organizmu
przez skaleczong skdre, po spozyciu doustnym jest
duzo mniej grozna [14]. To dlatego wykorzystywa-

Mineral substances regarded as very strong poi-
sons — arsenic and cyanide - have a lethal dose that
is slightly lower (approximately 200 mg), but con-
siderably higher than some plant toxins. However,
arsenic must be removed from the list of options,
because the poison used in “The Name of the Rose”
was defined as being of plant origin, whereas cya-
nide was not synthesised until the 18" century.

Hemlock, one of the best known poisonous
plants, contains coniine. The substance kills at dos-
es as low as 100-200 mg [6]. In Europe, hemlock
is a common roadside plant resembling overgrown
parsley, hence its folk name “poison parsley”. In fact,
the potion administered to Socrates was probably
made from hemlock rather than cowbane, which
is suggested by the symptoms preceding his death
[7]. Another plant containing coniine is fool’s pars-
ley (Aethusa cynapium). Morphine in opium poppy
[8], as well as and colchicine contained in autumn
crocus, an autumn-blooming flowering plant that
resembles the true crocus [9], kill at similar dos-
es. Used in lower amounts, colchicine is the only
drug to stop gout attacks. It is also used in exper-
imental plant breeding [10]. Among more exotic
plants, physostigmine [11], contained in Physostig-
ma venenosum, a leguminous plant native to Africa,
formerly known as Calabar bean (Fig. 1), displays
a similar level of toxicity. Physostigmine is a natu-
ral cholinesterase inhibitor, as are organophospho-
rus pesticides or the chemical weapons sarin and
Novichok.

But none of these plants is so poisonous that an
extract made from its juice, after lacing the pages in
a book, would kill the reader, even if they licked their
fingers before turning each page. Significantly more
poisonous are two other exotic plants: strychnine
tree and Saint Ignatius’s bean. These shrubs, growing
in Southeast Asia, contain strychnine, which kills af-
ter an exposure to just 30 mg [12]. All plant parts are
toxic, but the highest content of the toxin is found
in the large seeds inside the plant’s juicy appetising
fruit. Strychnine has a centuries-long tradition of be-
ing used in small doses as a heart-strengthening drug
(cardiotonic). Until recently, it was an ingredient of
the popular drops called “Cardiamid z kofeing” taken
to relieve faintness. Strychnine was also used for the
eradication of rats and, because of its easy availabil-
ity, it was often the poison of choice for committing
suicide in the first half of the 20™ century.
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no ja podczas polowan, bo jaki bytby pozytek z tru-
cizny, ktéra zabija upolowane zwierze, ale potem
moze zabic¢ zjadajacego to zwierze mysliwego.

Gdyby do mnie zwrocil si¢ Umberto Eco z py-
taniem o wskazanie trucizny do wykorzystania
w powiesci, zaproponowaltbym sok z drzewa upas.
Substancja ta mogla by¢ znana w czasach, kiedy
toczy si¢ akcja ,,Imienia rézy”, bo wtedy juz od
kilkudziesieciu lat Europejczycy podrézowali na
Daleki Wschoéd. Antiarin nie zabilby co prawda
po polizaniu zatrutego palca reki przekladajacej
karty ksiegi, ale ta wersja morderstwa doskona-
tego pojawila si¢ dopiero po konsultacji Umberto
Eco z biologiem twierdzacym, Ze nie ma trucizny,
ktoéra zabijalaby przez kontakt ze skéra. Wspo-
mniany antiarin zabija wprawdzie dopiero, gdy
dostanie si¢ do krwioobiegu po skaleczeniu, ale
mozna by wymysli¢ intryge: przypadkowo czytel-
nik rani palec, na przyktad przy otwieraniu opra-
wy ksiegi. Tak rzekomo mial zabija¢ przeciwnikéw
politycznych Cezar Borgia: Byt stynny klucz, ktéry
wreczano upatrzonym osobom z prosbg, aby otwo-
rzyly pewng szafe. Klucz ten posiadat malutki kolec
- ot, niedbatos¢ rzemieslnika. Kiedy naciskato sig
mocniej klucz, aby przeforsowac oporny zamek, ka-
leczyto sig dto# tym kolcem, a nazajutrz umierato...
(Aleksander Dumas ,,Hrabia Monte Christo”).

Wracajac do ,,Imienia r6zy” — dwie kolejne tru-
cizny, strofantyna i digoksyna [15], sa $miertelne
w takiej samej dawce co antiarin - okoto 10 mg. Za-
bijaja jednak dopiero po ich spozyciu. Strofantyna
(ouabaina) zawarta jest w kilku gatunkach krzewow
z rodzaju Acokanthera i kilkunastu gatunkach pna-
czy z rodzaju Strophantus rosnacych w Azji i Afryce.
Z kolei digoksyna wystepuje w popularnych u nas
kwiatach ogrodowych - naparstnicy purpurowej
i naparstnicy welnistej. Do niedawna wyrabiano
z nich cenny lek stosowany w chorobach serca. Li-
$cie naparstnicy spozyte w wigkszej ilosci powoduja
jednak $mier¢.

Réwnie $miertelna jak dwa powyzsze glikozydy
nasercowe jest atropina wystepujaca w pokrzyku wil-
czej jagodzie. Najbardziej trujace sg liscie, ale przy-
padki zatrucia najczesciej zdarzaja sie po zjedzeniu
jagdd. Dawka $miertelna dla osoby dorostej to 20
jagdd a dla dziecka nawet 5 jagdd [16]. Na szczescie
zatrucia $miertelne sg rzadkie, bo istnieje odtrutka
- fizostygmina otrzymywana ze wspomnianego juz
bobu kalabarskiego. Wzajemny antagonizm tych

Arch Med Sadowej Kryminol 2020; vol. 70: 191-201

The next place in the list of poisonous plants is
occupied by the death cap. Amanitin contained in
this fungus kills at a dose of 20 mg [13], but death
takes longer than after the exposure to all the poisons
mentioned so far. For this reason, amanitin should
be ruled out as a potential poison from “The Name of
the Rose”. Following the ingestion of amanitin, death
from hepatic necrosis does not occur until after a few
days, but even though the substance is so slow-act-
ing, there is no effective treatment. This is why
among European plants the death cap is responsible
for the largest number of accidental fatal poisonings.

However, there are also other plant toxins pro-
ducing lethal effects already at a dose of 10 mg. An-
tiarin contained in the sap of Antiaris toxicaria, a tree
species growing in Asia and locally referred to as the
“upas tree”, was used as an arrow poison until recent-
ly. The plant was already known in Europe in the late
Middle Ages, and its earliest mention can be traced
back to a herbarium entitled “Hortus sanitatis” by an
anonymous author, published in the 15" century. The
author describes the plant as the “Bausor tree’, stating
that it is so poisonous that it can even kill people and
animals passing beneath it. The poison may have been
brought to the monastery’s pharmacy by a monk who
had travelled to distant lands. It is possible that Um-
berto Eco knew the poison as well, as it is mentioned
in Mathieu Orfilas study cited above. However, the
sap of the upas tree would not have been able to kill
a person reading a book through contact with a fin-
ger and the tongue. Antiaris toxicaria is used as an
arrow poison because it only kills a victim after en-
tering the body through injured skin, whereas it is far
less dangerous when ingested orally [14]. Incidental-
ly, this property makes it useful for hunting, because
a poison killing a hunted animal and then potentially
also killing the hunter after eating the hunted animal’s
meat would not be very practical.

If T had been approached by Umberto Eco with
a request to name a poison that could be used in the
novel, I would have suggested the sap of the upas
tree. The substance may have been known in the pe-
riod when the plot of “The Name of the Rose” is set
because accounts of successive Europeans travelling
to the Far East had already been available for several
decades at that time. Admittedly, antiarin does not
kill victims through licking, but this route of expo-
sure was selected only after a negative reply from the
biologist approached by Umberto Eco. Furthermore,
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dwdch substancji powoduje, ze zatrucia fizostygmi-
na leczy si¢ wlasnie za pomocg atropiny. Inne rosliny
zawierajace atroping to bielun, lulek czarny i man-
dragora.

Czy jednak sok z naparstnicy, wilczej jagody albo
strofantusa po nasgczeniu nim kart ksigzki bylby
w stanie zatru¢ czytajaca osobe? Pokrycie pergami-
nowych kart ksiegi czysta atroping albo strofantyna
rzeczywiscie mogloby zabi¢, jednak sok z tych ro-
$lin zawiera tylko okoto 0,5% toksyny. Co prawda
w 1327 r. mozliwe juz bylo sporzadzanie ekstraktow,
czyli wyciaggéw alkoholowych, bo destylacja alkoho-
lu byta znana w Europie od XIII w. [17]. Ekstrakt
uzyskany z naparstnicy czy wilczej jagody nie zawie-
ra jednak czystej toksyny, ale mieszaning kilkudzie-
sieciu substancji zawartych w roélinie. Zageszczony
wyciag zawieralby prawdopodobnie nie wigcej niz
kilka procent trucizny. Ponadto z praktyki toksyko-
logii sgdowej wiemy, ze kazda osoba ma nieco inng
wrazliwo$¢ na poszczegolne ksenobiotyki, a w po-
wiesci spozycie jednakowej dawki trucizny zabijato
wszystkich czytajacych zakazany manuskrypt.

Jezeli zatem rzeczywiscie istnieje trucizna, ktéra
spelnia kryteria z ksigzki Umberto Eco, musi by¢
jeszcze silniejsza.

Tak zabojczym zielem jest tojad mocny (ryc. 2),
gorska rodlina o pigknych, blekitnych kwiatach.
Tojad zawiera akonityne, ktérej dawka $miertel-
na dla czlowieka to tylko 2 mg [18], czyli tyle, ile
wazy jeden krysztatek cukru. Jeszcze wyzsze miejsce

i @

Ryc. 2. Tojad mocny, Tatry, fot. Stawomir Janik
Fig. 2. Aconitum napellus, Tatra Mountains, photo by
Slawomir Janik

the poison does not produce a lethal effect through
the touch, but via cut skin. However, the author
could have come up with a mechanism that would
- seemingly accidentally - injure the reader’s finger,
for example when opening the book’s binding. This
is how Cesare Borgia is said to have killed his politi-
cal opponents: “[...] the famous key which was given
to certain persons with the request that they go and
open a designated cupboard. This key was furnished
with a small iron point, a negligence on the part of
the locksmith. When this was pressed to effect the
opening of the cupboard, of which the lock was dif-
ficult, the person was pricked by this small point,
and died next day...” (Alexandre Dumas pére, “The
Count of Monte Cristo”).

Returning to the plot of “The Name of the Rose”,
two other poisons, strophanthin and digoxin [15]
are characterised by the same lethal dose as antiarin,
approximately 10 mg, but they kill a victim after
being ingested. Strophanthin (ouabain) is present
in several species of shrubs in the genus Acokan-
thera and a dozen or so species of vines in the genus
Strophanthus, growing in Asia and Africa. The other
substance, digoxin, is found in the popular garden
flowers: common foxglove (Digitalis purpurea) and
woolly foxglove (Digitalis lanata). Until recently, the
most important application of these plants was in
the production of an important medicine for heart
diseases. However, foxglove leaves ingested in a larg-
er quantity lead to death.

As deadly as the two cardiac glycosides mentioned
above is another valuable drug - atropine, present in
deadly nightshade (Atropa belladonna). The plant’s
leaves are the most poisonous part, but cases of poi-
soning occur most typically after the ingestion of
berries. For an adult, the lethal dose is just 20 berries,
but for a child as few as five berries can already cause
death [16]. Fortunately, cases of fatal poisoning are
rare because there is an emergency antidote counter-
acting the effects of atropine. The antidote is phys-
ostigmine, obtained from Calabar beans mentioned
above. In view of the mutual antagonism between
the two substances, physostigmine poisoning can
be treated with atropine. Other atropine-containing
plants are Datura, black henbane (Hyoscyamus niger)
and mandrake (Mandragora).

The question is whether foxglove, deadly night-
shade or Strophanthus juice, used for lacing the pag-
es of a book, would be able to poison the person
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na liscie rodlinnych toksyn zajmuje rycyna zawarta
w nasionach racznika, zabijajaca juz w dawce 0,5 mg
[19]. Nasiona racznika nie mogly by¢ jednak zré-
dfem trucizny wykorzystanej w ,,Imieniu rézy”. Ry-
cyna, podobnie jak toksyna muchomora sromotni-
kowego, usmierca dopiero po kilku dniach, a ofiary
fanatycznego mnicha umieraly duzo szybciej. Z tego
samego powodu nalezy odrzuci¢ abryn¢ wystepuja-
ca w modligroszku rézancowym [20]. Jej dekoracyj-
ne, czerwone nasiona byly uzywane do wyrobu ré-
zancow, pomimo ze rozgryzienie i zjedzenie nawet
jednego paciorka moze po kilku dniach doprowa-
dzi¢ do $mierci.

Pozostaje zatem tojad. Smiertelna dawka akoni-
tyny zawarta jest w 2 g korzenia albo w ekstrakcie
uzyskanym z tej porcji rosliny. Posmarowanie kart
»Poetyki” wyciagiem z korzenia rzeczywiscie mo-
glo doprowadzi¢ do zgonu osoby, ktoéra §linigc pal-
ce, przewracala strony ksigzki. Aconitum napellus
jest znane jako trucizna juz od starozytnosci, jej
spozycie powoduje parestezje, zaburzenia rytmu
serca, bol brzucha, wymioty, biegunke, a w koncu
porazenie miesni oddechowych. Z akonityng eks-
perymentowano, probujac wykorzystac jej dzialanie
znieczulajace. Badania nie wyszly jednak poza faze
laboratoryjna (ryc. 3). Co ciekawe, wyschniety wy-
ciag z tojadu jest wedtug opisu Orfili z6tty, podobnie
jak trucizna skradziona z klasztornej apteki [1].

Sq jeszcze dwa szczegdly sugerujace, ze to wla-
$nie tojad madgt zosta¢ wybrany przez Umberto Eco.
Kwiaty tojadu majg charakterystyczny ksztalt przy-
pominajacy helm, stad pochodzi jego angielska na-
zwa monkshood, czyli kaptur mnicha. Ziele o takiej

Ryc. 3. Akonityna, preparat laboratoryjny
Fig. 3. Aconitin, laboratory preparation

Arch Med Sadowej Kryminol 2020; vol. 70: 191-201

reading it. Coating the parchment pages in a book
with pure atropine or strophanthin could indeed
kill a reader licking a finger to turn the pages, but
juice extracted from these plants contains only ap-
proximately 0.5% of the toxin. Admittedly, in 1327
it was already possible to make alcoholic extracts, as
the process of alcohol distillation had already been
known in medieval Europe for over a hundred years
[17]. However, extracts obtained from foxglove
or deadly nightshade do not contain a pure toxin.
Instead, they are mixtures of dozens of substances
present in the plant. A concentrated extract would
probably contain no more than a few percent of the
poison. Also, forensic toxicology practice shows that
each person has a slightly different sensitivity to in-
dividual xenobiotics, while in Eco’s novel ingesting
the same dose of poison killed everyone reading the
forbidden manuscript.

So if, indeed, there exists a poison that meets the
criteria described in Umberto Eco’s book, it must be
even more potent.

Such lethal potency characterises aconite (Aco-
nitum napellus), also known as monkshood (Fig. 2),
a mountain plant with beautiful blue flowers. Ac-
onite contains aconitine, a substance with a lethal
dose in humans of just 2 mg [18], which corre-
sponds to the weight of a single sugar crystal. Ricin,
contained in castor bean, ranks even higher in the
list of poisonous plants, based on its ability to pro-
duce a lethal effect at a dose aslow as 0.5 g [19]. Cas-
tor seeds, however, could not have been the source
of the poison used in “The Name of the Rose”. Ricin
— similarly to the toxin contained in death cap - kills
within a few days, while the victims of the fanatical
monk in the novel died much faster. For the same
reason, another toxin, no less poisonous than ricin
and also lethal in doses below 1 mg, should be ruled
out, namely abrin, present in rosary pea (Abrus pre-
catorius) [20]. The decorative red seeds of the plant
were traditionally used for making rosaries, even
though biting through and eating even a single bead
can lead to death within just a few days.

After excluding other options, aconite is left as
the main candidate plant that might have been used
for poisoning the manuscript. Only 2 g of the plant’s
root or an extract obtained from an equivalent por-
tion of the plant is sufficient to produce a lethal dose
of aconitine. Coating the pages of “Poetics” with ac-
onite root extract could have indeed led to the death
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nazwie az si¢ prosi do wykorzystania w powiesci
jako zabdjca mnichéw. Ale wazniejszym tropem jest
fakt, ze Arystoteles, ktorego ksigzke uznano za wy-
kleta, zmarl wlasnie od zatrucia tg roéling. Wedlug
Diogenesa Laertiosa, kronikarza filozoféw greckich
zyjacego w III w. n.e., Arystoteles zakonczyt zycie,
wypijajac wyciag z tojadu (aconitu bibens mortuus
est) [21]. Czyz to nie przewrotne rozwigzanie zagad-
ki - fanatyczny Jorge zatruwa karty znienawidzonej
ksigzki tg samg trucizna, od ktérej umart jej autor.

Autor deklaruje brak konfliktu interesow.
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of a person turning the pages of a book while lick-
ing their fingers. Aconite (Fig. 3) has been known as
a poisonous plant since antiquity. The ingestion of
the plant causes paraesthesia, cardiac dysrhythmia,
abdominal pain, vomiting, diarrhoea, and ultimate-
ly paralysis of the respiratory muscles. Aconitine
was studied experimentally in an attempt to use its
anaesthetic properties, but the studies never went
beyond the laboratory phase. Interestingly, as Orfila
reports, dried aconite extract is yellow, so it matches
the description of the poison stolen from the mon-
astery’s pharmacy [1].

There are two more details suggesting that aco-
nite may be the poison chosen by Umberto Eco as
the murder weapon. Aconite flowers have a charac-
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