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Toksikovigilanc:

zbiranje in analiza informacij o ucinkih kemicnih snovi

pri akcidentalnih in namernih zastrupitvah,

pri poklicni izpostavljenosti,

pri izpostavljenosti iz okolja (zrak, voda, tla, hisni prah),

pri izpostavljenosti preko hrane in predmetov splosne rabe;
ocena tveganja (presoja varnosti) kemicnih snovi;
posredovanje informacij strokovni in laiCni javnosti;
pripravo predlogov za aktivnosti, ki izboljSajo kemijsko varnost
spremljanje ucinkovitosti tovrstnih aktivnosti.

Namen

varovanje zdravja in preprecevanje bolezni, stanj in zastrupitev, ki lahko
nastanejo kot posledica izpostavljenosti naravnim in umetnim
kemikalijam iz razlicnih segmentov okolja (zrak, voda, tla, hisni prah)
vklju€no z zivili in predmeti splosne rabe



* Etnofarmakologija proucuje
ljudsko (lokalno) in
tradicionalno uporabo rastlin,
zivali, gliv, mikroorganizmov in
mineralov za preprecevanje ali
zdravljenje bolezni ljudi in zivali.

* Etnotoksikologija proucuje
skodljive posledice

etnofarmakoloskih ucinkovin in
pripravkov.
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STUDIES ON THE TERATOGENICITY OF
i TEA EXRACT POLYPHENOLS

Dr. LUCIJA PERHARIC-WALTON, dr.med. (title equivalent to British MBBS)

A thesis submitted for the degree

of Master of Science in Toxicology

at the Department of Biochemistry §

University of Surrey

Medical Research Council
Experimental Embryology &
Teratology Unit

St. George’s Medical School

London

September 1990

Control

|\;‘- €
V5.3
W ‘ggr

5 UM catechol

500 UM resorcinol



Guy's Hospital Poisons Unit: X/1990=111/1995

Toxicity of Chinese herbal remedies

VOL 340: SEPT 12, 1992

Caj za zdravljenje ekcema

Cocculus trilobus Thunb

Dictamnus dasycarpus Turcz
Eurysolen gracilis Prain
Glycyrrhiza spp
Lophatherum spp

Paeonia spp

Potentilla spp

Rehmannia glutionsa Libosch

Kontaminacija z mikotoksini,

pirolizidinskimi alkaloidi,
As, Cd, Hg, Pb izkljucena

THE LANCET 673

Toxic effects of herbal medicines and food
supplements

Links between exposure and the clinical effects were found
in 49 cases. Most of these were well recognised, such as heavy
metal poisoning associated with exposure to Asian medicines,
drowsiness and liver damage from herbal tranquillisers,
thyrotoxicosis from exposure to kelp, and effects from over-
dosing with vitamins. Associations first identified through this
study include permanent skin discolouration after the use of a
tanning preparation, oesophagitis from digestive enzymes,
bronchospasm from royal jelly, and death due to liver damage
from Chinese herbal preparation.?

Lucija Perharic, Debbie Shaw, Virginia Murray
National Poisons Unit, Guy's and St Thomas' Hospital Trust, London SE14 5ER, UK

1 Perharic-Walton L, Murray V. Toxicity of Chinese herbal remedies.
Lancer 1992; 340: 674.

THE LANCET

Vol 342 = July 17, 1993



adni gabez — Symphytum officinale

Pirolizidinski alkaloidi, velika druZina sorodnih
kemikalij, v 6.000 razli¢nih vrstah rastlin
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https://www.soin-et-nature.com/en/medicinal- \_ -/
plants/5341-comfrey-great-racinde-cut-iphym- S
herbalism-symphytum-officinale.html A vt e e o

Ruan, J., Yang, M., Fu, P. P, Yang, Y., & Lin, G. -
https://doi.org/10.1021/tx500071q


https://www.soin-et-nature.com/en/medicinal-plants/5341-comfrey-great-racinde-cut-iphym-herbalism-symphytum-officinale.html
https://doi.org/10.1021/tx500071q

ANY QUESTIONS

I have recently known two patients whose vegetarian diet
included much comfrey; both died of bowel cancer. Is there any
known connection?

Both common comfrey (Symphytum officinale L) and
Russian comfrey (Symphytum x uplandicum Nym) are
known to contain numerous pyrrolizidine alkaloids,
such as symphytine, symglandine, and lasiocarpine.
Pyrrolizidine alkaloids have toxic properties and may
cause liver veno-occlusive disease in humans and animals.
Some pyrrolizidine alkaloids have been| shown to be
mutagenic in vitro and carcinogenic in animals. Activation
to reactivage dehydro pyrrolizidine alkaloids by mixed
function oxidases is required for expression of toxicity.
The content of pyrrolizine alkaloids varies with the place
and season of growth and age of the plant. Levels of
pyrrolizine alkaloids also vary with the type of preparation,
as roots and extracts contain more than leaves. In the West
the most common human exposure is ingestion of comnfrey
leaves, roots, and extracts as herbal remedies. There is
also potental for exposure by ingestion of comfrey leaves
as a staple diet and other pyrrolizidine alkaloids in honey
and milk.'

There is a theoretical possibility that pyrrolizidine
alkaloids in comfrey would be activated in the gut, but the
relation between the rate of metabolism and expression of

BMJ, 1993

toxicity is uncertain. Furthermore, there is no correlation
from epidemiological studies to suggest that long term
ingestion of comfrey would result in gut cancer. It is
currently believed that both environmental and genetic
factors play a part in the development of colorectal cancer,
and diets with high meat and low fibre contents and
alcohol consumption increase the nsk, with vegetarnans’
having a lower incidence.

Although prolonged ingestion of high doses of comfrey
leaves cannot be excluded as a contributory factor in the
development of bowel cancer in the two cases quoted, it
would be speculative to attach any degree of probability to
this association.

Data on the toxicity of comfrey are not conclusive. The
government believes, however, that there is sufficient
information for concern, and, following the recommenda-
tion of the Committee on Toxicity and the Food Advisory
Committee, it has been agreed recently to withdraw tablet
and capsule preparations containing comfrey from the
market. It was also proposed that labelling should be
inuoduced 0 wamn against the consumpton of comfrey
root and limit the consumption of leaves.—Lucya
PERHARIC, medical research fellow, National Poisons Unu,
London

I Intemational Programme on Chemical Safety. Pyrrolizidine alkaloids.
Geneva: World Health Organisation, 1988.



HEAVY METAL POISONING FROM EXPOSURE TO FOLK REMEDIES

Lucija Perharic, Ivan M. House, Debbie J. Shaw & Virginia S.G. Murray
London SE 14 SER, U.K.

RESULTS: Onclinicalgrounds and/oronginoftraditional remedy heavy metal poisoning
was suspected in | 8 patients withhistory of exposure to folk remedies.In 10 patients analysis
of blood, urine and/or the preparation was negative. Heavy metal poisoning was diagnosed
in 8 cases. Two patients sufferedisoning. Blood concentrations at presentation
were 24 ug/land 400 ug/l(normal <10 pg/l):;unnary concentrations 340ug/land 3030ug/I
(normal <10pg/l poisoning was confirmed in five patients; blood lead concentration
ranged from 460 to 1180 ug/l (normal <150 pg/l). In one patient, diagnosis ot'
poisoning was made from the clinical presentation, history of exposureand hazardous levels
of heavy metai; in the remedies. This occurred because the history of folk remedy use was
obtained late in the diagnostic process and arsenic would have been excreted due to its
relatively short half life.

EAPCCT, 1994




Perharic, L., Shaw, D., Colbridge, M. et al. Toxicological Problems Resulting from Exposure to
Traditional Remedies and Food Supplements. Drug-Safety 11,284—294 (1994).

https://doi.org/10.2165/00002018-199411040-00006
Towards the [ARTICLES

safer use of

ttaditional AN APPEAL TO PHARMACISTS TO REPORT
o vedliae ADVERSE EFFECTS OF HERBAL AND
“ VITAMIN PRODUCTS

Friday S By LUCIJA PERHARIC, MB, MSc, DEBBIE SHAW, BSc, and VIRGINIA MURRAY, MB, MFoM
25 February AN

1994

Pharmaceutical Journal, 1994

Possible Association of Liver Damage with the
Use of Chinese Herbal Medicine for Skin Disease

Luci ja Perharic MSc, Debbie Shaw BSc, Christine Leon MSc

o Medical Toxicology Unit, Guy's and St Thomas Hospital Trust,
= Avonley Rd, London SEl4 SER, UK

& Peter AGM De Smet PhD
7 Drug Information Center, Royal Dutch Association for the Advancement
G - of Pharmacy, Alexanderstraat 11, 2514 JL The Hague, The Netherlands

Virginia SG Murray FFOM
Medical Toxicology Unit, Guy's and St Thomas Hospital Trust,
Avonley Rd, London SE1l4 5ER, UK

To be held at the > l’-] Vet Human Toxicol 37 (6) December 1995
Royal Botanic Gardens, Kew FE\,




W logy, St. Bartho 'san
e Royal London School of Medicine and Dentistry,

1998/99

Mednarodna klini¢na studija ASCOT

Anglo Scandinavian Cardiac Outcome Study
Primerjava ucinkovitost zdravil za zdravljenje arterijske

hipertenzije, > 1000 hipertonikov; staroselcev in pripadnikov
etni¢nih manjsin
amlodipin + pp perindopril + pp doksazocin VS
atenolol + pp hidroklorotiazid + pp doksazocin
[zzivi
Bolniki afriSkega in afrokaribskega porekla se drugace ali
sploh ne odzivajo na zaviralce receptorjev 3 oziroma
inhibitorje konvertaze.
Percepcija skodljivih uc¢inkov in interakcij zdravil verjetno
etni¢no pogojena.



Mnoiicna zastrupitev z Zivili iz ajde onesnaZzene s
mvaﬂ{ga kristavca (Datura stramonium L.) - 2003

Kristavec vsebuje
tropanske alkaloide,
npr. atropin in

skopolamin
- starodavni zdravili
- starodavna strupa

Naravni halucinogen
Uporaba v obredne namene
Sporoceni simptomi in

znaki prizadetih potrosnikov
znacilni za

antiholinergicni sindrom




Ocena tveganja ajdove moke

« ARfD « Negotovosti
— Atropin: 5 pg/kg tm - LOAEL namesto NOAEL

Le Skopolamin: 3 pg]kg -~ Podatki o koli€ini zauzite
tm moke 2 meseca po dogodku

A -~ Razliéno razmerje med
* lzpostavijenost atropinom in skopolaminom v

— 100 g moke, otrok 10 vzorcih

« Spremljanje
— Atropin: 4 pg/kg ~ Po uvedbi spremljanja ni bilo
moke primerov zastrupitev
-~ Skopolamin: 2 pg/kg * Ocena tveganja ustrezna

moke * Morebitnih simptomov ljudje
niso pripisali ajdovi moki




HIPOTEZA
Wej ete najvije dovoljene—
- koncentracije obeh alkaloidov v zivilih E
iz ajde (atropin 4 pg/kg, skopolamin 2
ug/kg) so dovolj nizke, da ne
predstavljajo tveganja za zdravje ljudi. i eror

Opredelitev odnosa med odmerkom in uéinkom pri oralnem vnosu
nizkih odmerkov mesanice atropina in skopolamina v Zivilih

METODE
Randomizirana, dvojno slepa, navzkrizna, s placebom
kontrolirana raziskava

Zdravi, mladi prostovoljci so poleg placeba zauzili serijo petih
odmerkov zmesi atropina in skopolamina v ajdovih zgancih.
Spremljanje: telesne temperature, sr¢ne frekvence, kolic¢ine
izlocCene sline in znoja, velikosti zenic in akomodacije,
subjektivnih simptomov.

Dolocitev ravni obeh alkaloidov v plazmi s LS-MS/MS
Odobritev Komisije za medicinsko etiko, KME 101/05/06



Food Additives & Contaminants: Part A, 2012 Taylor & Francis
http://dx.doi.org/10.1080,19440049.2012.743189 Tapler & Francis Group

Risk assessment of buckwheat flour contaminated by thorn-apple (Datura stramonium L.)
alkaloids: a case study from Slovenia
Lucija Perharic**, Gordana Kozelj®, Branko Druzina® and Lovro Stanovnik®

“National Institute of Public Health, Centre for Infectious Diseases and Environmental Health, Trubarjeva 2, Ljubljana,
Slovenia; ® Facuity of Medicine, Institute of Forensic Medicine, Korytkova 2, Ljubljana, Slovenia; “Faculty of Medicine, Institute
of Pharmacology and Experimental Toxicology, Korytkeva 2, Ljubljana, Slovenia

Journal of
(Received 11 April 2012; final version received 18 October 2012) " i 1
P Research Article ApphedTomoIogy
Received: 10 May 2012, Revised: 9 June 2012, Accepted: 9 June 2012 Published online in Wiley Online Library

(wileyonlinelibrary.com) DOI 10.1002/jat.2797

Acute effects of a low-dose atropine/
scopolamine mixture as a food contaminant in
human volunteers

" Journal of Pharmaceutical and Biomedical Lucija Perharic®*, Katja Azman Juvan® and Lovro Stanovnik*

ELSEVIER

Analysis

Volume 96, 5 August 2014, Pages 197-206

Simple validated LC-MS/MS method
for the determination of atropine and
scopolamine in plasma for clinical and

forensic toxicological purposes Katarina Cerne et al. Pharmakokinetics of

Gordana Kozelj @ & &, Lucija Perhariz ® &, Lovro Stanovnik &, atropine and SCOPOlamine as fOOd Contaminants
Helena Prosen ¢ & .
in human volunteers. Tox Lett, 2023




P

SCIENTIFIC OPINION EFSAT m{m.al 2013:11 E 10):3386

Scientific Opinion on Tropane alkaloids in food and feed'

EFSA Panel on Contaminants in the Food Chain (CONTAM)>*

European Food Safety Authority (EFSA), Parma. Italy

72 World Health

£¥.# Organization

physical Datura stramonium seed contamination

30 MARCH — 3 APRIL 2020




Nacionalna skupina za opozarjanje
onovih psihoaktivnih snoveh, 2005-2015

Zloraba drog med Student! v Ljubljani®
Drug abuse among students in Ljubljana

Alenka Gosar'", Marjeta Kuzman***, Lucija Perhari¢**"", Vesna Petri¢""*"",
Janez Péenlca .

Med. Razgl., 1984
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ETNOTOKSIKOLOGIJA RDECE MUSNICE — ALI ZAKAJ JE BOZICEK
OBLECEN V RDECO OBLEKO Z BELO OBROBO

ETHNOTOXICOLOGY OF FLY AGARIC OR WHY FATHER CHRISTMAS
WEARS A RED SUIT WITH WHITE TRIMMINGS

Lucija Perhari¢’

Sibirski Samani so od kamene dobe dalje uporabljali rdeco musnico kot sredstvo za
doseganje transa. Kot opisuje Furst (7), so poleg Samanov tudi drugi pripadniki
ljudstev od Baltika do Kamcatke obcasno uporabljali rdeco musnico kot mamilo za
zabavo. Rdeca musnica ima osrednjo vlogo v mitologiji sibirskega plemena Korjak.
Korjaki so namrec verjeli, da je z uzivanjem rdeCe musnice mozno pridobiti
nadnaravno moc. Vedeli so tudi, da je mozno doseci enake ucinke tudi z uZzivanjem
urina ljudi ali pa severnih jelenov, ki so predhodno zauzili rdeco musnico. Z urinom
se namrec¢ v nepresnovljeni obliki izlo¢i del ibotenske kisline, iz katere nastane
psihoaktivna snov muscimol. V sibirskem Samanizmu so bili severni jeleni svete
Zivali. Poleg tega, da radi jedo rdece musnice, so severni jeleni predstavljali tudi
“duhovno sedlo”, ki je poneslo samana v nebo in onostranstvo. Jelenovim rogovom
so pripisovali nadnaravno moc in zato so bila pokrivala Samanov pri nekaterih
sibirskih plemenih okrasena z jelenovimi rogovi. Samani so v bivalis¢a, ki so bila
zaradi nizkih temperatur pogosto v podzemnih votlinah, vstopali skozi odprtino v
stropu in v vrecah nosili darilo: rdeco musnico.
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Primer

2017 pri 72 letnemu upokojenemu kleparju,
nekdanjemu kadilcu, slucajno odkrit 13 mm
tumor pljuc

priporocena kirurska odstranitev; bolnik odkloni

redna Rp: antihipertenzivi, zaviralci protonske

¢rpalke

marec 2021: hujsanje, kaselj, splosno slabo pocutje

obravnavo pri izbrani zdravnici odkloni

april 2021: obisce zeliscarico, vesco zdravljenja konj

Rp: tekocina z oznako A
tekocina z oznako 33
¢aj korenike regrata
tablete acetil cisteina

Junij 2021: preneha jemati zeliScaric¢ine pripravke

Avg . 2021: fentanil 25 pg oblizi

Sept. 2021: CT th in abd. pokaZeta razsirjene

metastaze, bolnik umre.




* opustitev zdravljenja
 poskodbe pri manipulativnih tehnikah
* podhranjenost pri dietah z omejenim vnosom posameznih

hranil
predoziranje z vitamini ali minerali

stranski ucinki zeliS¢nih preparatov kot posledica:

- onesnazenosti s farmacevtskimi uc¢inkovinami, kovinami, plesnimi -
- strupenosti zelis¢nih uc¢inkovin
- interakcij s farmacevtskimi zdravili

Klju¢ni postulat medicine: PRIMUM NON NOCERE

Predlagamo ponovno aktivacijo dejavnosti za
vzpostavitev nadzora nad komplementarnimi
metodami zdravljenja.



Interakcije z zdravili ———
8 Rastlina | Zdravilo___Interakcija________

Naprstec (Digitalis lanata) Lanitop® Potenciranje ucinka
Smarnica (Convallaria majalis)

Gladisnik (Agrimonia eupatoria)  diuretiki Potenciranje u¢inkov,
plesec (Capsella bursa-pastoris) Antihipertenzivi  potencirana toksi¢nost
petersilj (Petroselium crispum) sr¢nih glikozidov

regrat (Taraxacum officinale)
rman (Achillea millefolium)

divji kostanj (Aesculus Oralni Povecan ali zmanjsan
hippocastanum), papaja (Carica  antikoagulanti ucinek
papaya), avokado (Persea (varfarin)

gratissima)

baldrijan (Valeriana officinalis), ~ Antihistaminiki, = Potenciranje
pasijonka (Passiflora incarnata), = pomirejvala pomirejvalnih uc¢inkov
¢eladnica (Scutelaria sp.)

Sentjanzevka (Hypericum Antidepresivi Potenciranje ucinka
perforatum)

detelja (Medicago sativa), arti¢oka Hipoglikemiki Potenciranje ucinka

(Cynara scolimus) in ingver
(Zingiber officinale)



/Veggtnas t povezave mW

posledicami za zdravje

Podatke o posledicah izpostavljenosti kemikalijam pridobimo z
rutinskim spremljanjem zdravstvenega stanja poklicno
izpostavljenih oseb in obravnavo naklju¢nih ali namernih

zastrupljencev.

Presojamo z uveljavljenimi farmokoepidemioloskimi algoritmi
(Jones, 2006).
Casovna povezanost med simptomi in znaki in
izpostavljenostjo?
Ali S in Z lahko poveZzemo s kaksnim drugim vzrokom ?

Ali se zdravstveno stanje izboljsa, ko izpostavljenost
preneha?

Ali se simptomi in znaki ponovijo pri ponovni
izpostavljenosti?

Analitska potrditev izpostavljenosti?
Ali obstaja bioloska verjetnost za povezavo?



Primeri uporabe zeliscnih preparatov kot dopinga

Univerz 6. kongres Slovenskega toksikoloskega drustva

Ljubljana, 26. januar 2023

Fakulteta

Active ingredients infhmeseglnseng- =
* mixture of triterpene saponins - ginsenosides !«

“Faya oY

» Affects hypothalamic-pituitary-adrenal
cortex axis,

catabolic effect of cortisol,

14 b/ 1 14 b decreased lactate production Wy - ®
Keml]Skl delavnlkl Wegan]a b * i.e. endocrinologicallyactive substance .”, %
prehl‘anl * In sports to increase the intensity of ﬁh
exercise and/or reduce fatigue ) ‘
2.4 Rastlinski toksini v hrani o S, i -
cardio respiratory function :
muscle strength Ranpx ginkeng
LuciA PERHARIC
Avtorji
Sonja Sostar Turk
Urika Rozman lis %
Urtka Blaznik ~ Puncture vine, goat 's-head etc (Tribulis terestris.
Vesna Viher Hrzenjak
Viviang Gal e Extracts popular among
B o weight lifters, sprinters and
Ema Miviek Mudi¢ throwers,

Blaza Nahtigal Ttestostemne production,

Lucija Perharic muscle growth
Majda Pajnkihar

80
ini tbn) Semerdji Zheljaskov,

reduce inflammation

oxidative damage

1950
54

195

¢ i.e. endocrinologically
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Figure 1. Number of records on Tribalus tervestris in CAB abstracts
since 1930s.




‘Pub up Your Poison’

The birthwort (Aristolochia Balkan eéfidemic nephropathy
clematitis) used by ancient chronic ren disease, 1956

: {C an. and later by Greeks; — mlc nature, long-
mgredu in theriac, which was R
1cubatior I’IOd familial

anacea against ulce ('1] o g
nake b|tes ,« b Ng, associated with upper Lucija Perharic, MD,
helial cancer FRCP(UK), MScTox, PREFERT
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Paracelsus: agalf icer,

treating like with like; oL

1981 phytotherapeutic use§ .
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