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Summary
According to the Act on Counteracting Drug Addiction (20-th of March, 2009, Dz. U. Nr 

63 poz. 520.) the list of plants prohibited in Poland was expanded to include 16 new species. 
Until that time the only illegal plant materials were cannabis, papaver, coca and most of their 
products. The actual list of herbal narcotics includes species which significantly influence 
on the central nervous system but which are rarely described in the national literature. The 
plants usually come from distant places, where- among primeval cultures- are used for ritual 
purposes. In our civilization the plants are usually used experimentally, recreationally or to 
gain particular narcotic effects. The results of the consumption vary: they can be specific or 
less typical, imitate other substances intake, mental disorders or different pathological states. 
The plant active substances can interact with other medicaments, be toxic to internal organs, 
cause serious threat to health or even death. This article describes the sixteen plant species, 
which are now prohibited in Poland, their biochemical ingredients and their influence on the 
human organism. 
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Introduction

According to Polish law, ‘drugs’ are natural or synthetic substances which influence 
on central nervous system and which are listed on the drug index nr 1, attached to 
the Act on Counteracting Drug Addiction (29-th July 2005, Dz. U. z 2005 r. Nr 179, 
poz. 1485). Until March 2009 there were only three plant species on the list: papaver, 
cannabis and coca. According to the change (20.03.2009) in the Act on Counteracting 
Drug Addiction (Dz. U. Nr 63 poz. 520.), this list was expanded to include 16 new spe-
cies. Before that happened these plants were named ‘designer drugs’ – non delegalized 
psychoactive substances which work analogical to the well-known drugs, but are sold 
as ‘collection products’. Today they are still relatively obscure and rarely described in 
Polish medical literature. The results of the consumption can imitate other substances 
intake, mental disorders or different pathological states. The plant active substances 
can interact with other medicaments, be toxic to internal organs, cause serious threat 
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to health or even death. This article describes the sixteen plant species, which are now 
prohibited in Poland.

The tables at the end of the article contains information about expected psycho-
active effects, psychic and somatic side effects which can occur after intake of the 
plants products.

Plant species description

Argyreia nervosa- Hawaiian Baby Woodrose is native to the Eastern India and 
Bangladesh and also commonly cultivated in Hawaii. Seeds contain significant amount 
of ergine- LSA (d-lysergic acid amide), biochemically similar to LSD [1], which binds 
to the 5-HT2A receptors and other alkaloids from the ergine group. The effects last 
about 6–12 h and mainly cause hallucinations. Seeds can be easily overdosen. The 
risky behavior leading to death was described in the literature [2].

Banisteropsis caapi-ayahuasca or yage. It is an Amazonian jungle vine used as one 
of the ingredients of hallucinogenic potion named ‘ayahuasca’. It contains β-carboline 
alkaloids [3]: harmine, harmaline and tetrahydroharmine acting as monoamine oxidase 
inhibitors (iMAO): in smaller doses sedative and euphoric, in bigger- hallucynogenic. 
Plants containing dimethyltryptamine (DMT) are necessary to make the ritual potion 
because monoamine oxidase inhibitors are used to activate psychoactive properties of 
DMT. Shamans of the Amazon performs healing ayahuasca rituals for their commu-
nities. They look after their patients during these events for proper execution of the 
process. Diarrhea and vomiting often occurs among different side effects, even after 
small doses of the plant. According to the local tradition, it is also a part of the ritual 
because ayahuasca cleanse body and mind. The plant consumption can cause serotonin 
syndrome (not abiding non-tyramine diet, combining with other medicaments, espe-
cially antidepressants) or hypertension syndrome which can lead to such complications 
as internal haemorrages, heart stroke or haematencephalon.

Calea zacatechichi (C. ternifolia) is a plant native to Middle America. Its main 
active substances are sesquiterpenes: caleicines and caleochromenes [4]. It elongates 
shallow sleep in REM stage, increases number of awakenings and helps to remember 
dreams- because of that it is called ‘dream herb’.

Catha edulis – ‘khat’ is commonly cultivated in African countries. Its main active 
substance is phenethylamine alkaloid- cathinone, gained from the leaves. It is a stimu-
lant which is said to cause loss of hunger, fatigue, escalates concentration (in African 
countries it is commonly used by students and car drivers) and euphorises just after a 
few minutes after the intake. Mood disorders with prevalence of depressive symptoms 
were described [5] and also hypomanic states. The drug addiction occurs, user can 
stay in abstinence to 4–5 days. During the abstinence syndrome lower mood, lethargy, 
trembling and nightmares occurs. Long-term side effects are insomnia, erectile dysfun-
ction, oral cavity cancer, ulceration tendency, permanent teeth discoloration and oral 
cavity inflammations. Overdose causes trepidation, because of increasing pulse and 
blood pressure it can cause relevant circulatory complications and even death [6].
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Echinopsis pachanoi-the San Pedro cactus – is a fast-growing columnar cactus nati-
ve to the Peru and Ecuador. It contains phenylamine alkaolids such as mescaline- partial 
agonist of 5-HT2A receptor. The effects of the intake can last for many hours.

Leonotis leonurus- wild dagga (‘dagga’ means also ‘marihuana’) or Lion’s Tail. 
It is a long-lasting, even two meter high plant with orange flowers, native to Africa. 
It contains many tannins, alkaloids (leonithine, leonurine) [4], saponins and lacto-
nes (marrubine, premarrubine). The psychoactive effects are similar to those after 
tetrahydrocannabinoid (THC) although weaker. It potentiates actions of hypotensive 
medications and it can cause addiction.

Mimosa tenuiflora or M. hostilis grows in North and East parts of South Ame-
rica and Mexico. It contains DMT-dimethyltryptamine [7] and yuremamine. Used 
separately causes short hallucynogenic states but usually it is one of the ayahuasca 
ingredients causing long-term psychedelic effect. It is worth to mention that one of 
the side effects of DMT is rapid elevation of blood pressure and pulse causing risk for 
the life-threatening severe intoxication [8]

Mitragyna speciosa-Kratom – is a tree native to Thailand, Malesia, Indonesia and 
New Guinea. The material are leaves containing alkaloid mitragynine (MG) partial 
opioid agonist [9] producing similar effects to morphine, and 7-hydroxymitragynine 
which has been reported to be even more potent [10]. Those substances can be de-
tected in urine with full-scan gas chromatography-mass spectrometry procedure [11]. 
It is stimulating in lower doses, sedative in higher, the effects occur a few minutes 
after the intake and last couple of hours. In middle and high doses Kratom is sedative, 
euphorising and hallucinogenic. In long-term usage addiction (fast adaptation to the 
doses) and the abstinence syndrome [12] can occur.

Nymphaea caerulea – Blue Egyptian Water Lily grows in shallow inshore fresh 
waters of East Africa and Asia. Main active substances are probably alkaloid nufarine 
which influences on brain cortex and nymphaline- glycoside which influences on heart 
functions and blood flow through the coronary system, alkaloid aporphine- apomorphine 
analog used in erectile dysfunction, miorelaxant, dopamine agonist and nuciferine dis-
solving in alcohol [13]. In Egypt dried flower petals were used as tea, spice or merged 
with wine for better assimilation. The effect are noticeable even with small doses.

Peganum harmala – Harmal, Wild Rue or Syrian Rue is a plant of the family Nitra-
riaceae. It is a perennial plant which can grow to about 0.5 m tall, with light leaves and 
white flowers. It is native to North Africa, the Near East, India and Mediterranean area. 
Main active substances are β- carbolines which are iMAO [14]: harmaline, harmine, 
harmalol and harman [15]. The effects last- depending on the dose- from a few hours to 
over ten hours. Using this plant can intensify many other drugs side effects. Intoxication 
can be acute and then should be treated quickly on intensive care department.

Piper methysticum- called kava kava is a vine plant native to Western Pacific Is-
lands. Despite of its sedative influence on central nervous system compared sometimes 
to alcohol or benzodiazepines, this plant can be strongly hepatotoxic [16] causing 
liver damages – from benign and chronic to acute, with very serious proceeding [17]. 
Merging with alcohol in case of liver diseases can lead to liver damage.
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Psychotria viridis- chacruna is a bush native to Amazonia. Its main active substances 
are DMT and β-carbolines. Usually it is one of the ingredients of ayahuasca, rarely used 
separately as extract for incenses. It causes hallucynogenic states which last about 15 
minutes and affect all the senses. It is used together with other plants because DMT 
taken orally is not very active, fast metabolised and does not cause expected, spec-
tacular psychoactive effects. It need to be activated by other iMAO substance which 
can be found in other species.

Rivea corymbosa (Turbina corymbosa) is a vine native to Mexico and South Ame-
rica countries. Its seeds contains ergine alkaloid (LSA) like A. nervosa. The amount of 
the active substance is different, according to the area where the plants grow.

Salvia divinorum – Seer’s Sage – its native habitat is within isolated places of 
forest in the Sierra Mazateca of Mexico but it is also often cultivated because of its 
growing popularity among hallucinogens users form western countries [18–21]. Ma-
zatec shamans used it to bring visions or to heal. According to research done among 
American students nowdays it is usually used by young males and merged with other 
psychoactive substances and alcohol [20]. According to the National Institute of 
Drug Abuse USA report, 2009, (http://www.drugsabuse.gov) 5,7% of students from 
classes 8-12 used this plant in the last year. Its main active substance is unique sal-
vinorin A- nitrogen free κ-opioid agonist [22] which is the strongest known natural 
hallucinogen [23] . It is called the entheogen- something that can cause states near 
to ‘mistic experiences’. The effects usually last about 8 minutes [24] and begins just 
after a few seconds from the intake. Users often describes their feelings as ‘the ego 
dissolving’, ‘loss of identity’, ‘becoming things’ (i.e. wall bed etc.), flying, floating, 
rushing through a tunnel. Salvinorin A can be detected in human body fluids by fluid 
or gas chromatography- mass spectrometry [23] .

Tabernanthe iboga- bush of tropical areas of Middle and West Africa. Its main 
active substance is alkaloid ibogaine. Despite of trials in using this plant in treatment 
of drug addiction, it has psychoactive features itself [25]. In low doses it is a stimu-
lant, in bigger cause sleep-like states and visual disturbances called OEV and CEV 
(open-eye visuals and closed-eye visuals), euphoria and sometimes fear. In Gabon 
people use it in rituals to cause states similar to death experience. Ibogaine influences 
on cerebellar nucleus fastigii in a way similar to ischaemia, protecting brain against 
stimulating amino acids neurotoxicity for some time. Simultaneously it influences 
on the autonomic nervous system and circulatory system, which helps to survive the 
time of ischaemia [26]. Ibogaine strongly interacts with many medicaments, especially 
psychiatric, because it is the NMDA antagonist.

Trichocereus peruvianus- is a fast-growing Peruvian cactus native to the high parts 
of Andes. From hundreds of years it was used by local shamans to ritual intoxications. 
It contains meskaline like San Pedro, the effects are similar to those described in E. 
pachanoi.

All of these species, despite of their exotic origin, are available all over the world 
by the Internet sales. Among the plants described here the most common product 
ingredients are ephedra alkaloids (27%), Salvia divinorum (17%) and kava kava 
(10%). 64% of researched websites mentioned adverse effects, and 54% mentioned 
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drug interactions [36]. The findings show the lack of objective information about the 
products offered [37]. Moreover Internet offers thousands of pages of information how 
to obtain potions, extracts, identify, and ingest hallucinogens [38].

Conclusions

Plants which influence on central nervous system are still used and considered as 
holly in some places. Changes in one’s mental state are parts of rituals, strongly con-
nected to local cultures and used by specially educated shamans. Because of Western 
civilization’s curiosity about everything exotic these plants became recreation, escape 
from everyday life problems. Sacrum changed into profanum, dangerous habit or ma-
terial to make drugs like coca leaves. Valuation of toxicity of those species is not easy 
because they are often merged with other psychoactive substances and alcohol. Case 
reports do not show full image of how the substances influence on human organism, 
however they can show potential risk and side effects. It is worth to check researches 
with such data as detection active substances in human body fluids, impairing on driving 
ability and legal regulations [39] or negative consequences of using [40], [41].

In the time of international trade, for example via the Internet, accessibility of 
plants formerly considered as rare, exotic or obscure becomes wider. At the beginning 
of October 2010, according to the decision of Health Minister and Main Sanitary 
Inspector most of Polish ‘smart shops’ were closed. Today these shops are beyond 
the country borders and they sell their articles by mail-order. Despite of changes in 
the Act on Counteracting Drug Addiction (29.07.2005) it is still possible to buy the 
plants described in this article or other species which are not delegalized and cause 
similar effects. In patients with rich history of different drugs abuse we should ask not 
only about the well known drugs but also remember about other plants and substan-
ces. The plant species described above can strongly influence on the central nervous 
system, cause intoxications and interact with prescribed medications. Perhaps more 
frequent question about the ‘narcotic plants’ would widespread medical knowledge 
about enigmatic plant species and help us to evaluate good diagnostic methods and 
treatment standards.
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Tables

Table 1. The expected psychoactive effects and complications which can occur  
after intake of the drug plants 

Plant’s latin name Expected psycho-
active effects Psychic side effects Somatic side effects

Argyreia nervosa euphoria, stimula-
tion, verbosity

anxiety, abstractive percep-
tion of the reality, visual and 
auditory hallucinations, lack 
of contact with body and 
surrounding

nausea, vomiting

Banisteropsis 
caapi

sedation, euphoria hallucinations nausea, vomiting, diarrhea, 
circulatory system disturban-
ces, malignant hypertension, 
serotonin syndrome

Calea zacatechichi remembering 
dreams

hallucinations nausea, vomiting

Catha edulis stimulation, 
euphoria, loss of 
hunger, fatigue, 
escalates concen-
tration 

unpredicted behaviours, 
hallucinations, mood  
disturbances, insomnia

tachycardia, hypertension, 
high body temperature, pupils 
dilatation, constipation, liver 
damage, death

Echinopsis  
pachanoi

visual and auditory 
hallucinations, 
changes of per-
ception 

hallucinations, stimulation tachycardia, pupils dilatation 
[27],  sweating, stomach 
aches, vomiting, diarrhea

Leonotis leonurus sedation, euphoria excessive sedation visual disturbances, dizziness, 
nausea, sweating, hypoten-
sion

Mimosa tenuiflora hallucinations, 
usually merged 
with iMAO

hallucinations hypertension, tachycardia, 
hyperthermia, elevated level 
of β-endorphines, corticotro-
piny, cortisol, prolactin, grow 
hormone [8]

Mitragyna speciosa stimulation or 
sedation according 
to doses, euphoria, 
hallucinations

psychoses, fast adaptation 
to doses, insomnia, anxiety, 
tenseness, anorexia 

hypotension, vomiting, 
breathing and movement 
disturbances after higher 
doses, intestinal atony, skin 
darkening (especially cheeks), 
tremour, sweating, jaundice, 
itching, convulsions, coma 
[28]

Nymphaea 
caerulea

sedation, euphoria, 
closed eyes visuals 
(CEV)

significantly slower reactions excessive miorelaxation, 
inarticulate speech 

table continued on next page
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Peganum harmala stimulation, 
euphoria

hallucinations, memory 
disturbances [29], stimulation 
[30]

lack of consciousness, 
hypertension, tachycardia, 
tachypnoe [31], vomiting, 
convulsions,  kidneys and liver 
disfunction

Piper methysticum sedation, hypnotic, 
anxiolytic and 
slightly euphorising 
effects

sedation liver and kidneys  
disfunction, body mass 
reduction, rash, pulmonary 
hypertension, erytrocytes 
macrosytosis and lowering of 
blood platelets volume [32]

Psychotria viridis all senses hallu-
cinations, usually 
merged with iMAO

hallucinations like Mimosa tenuiflora

Rivea corymbosa euphoria, stimula-
tion, verbosity 

like A. nervosa like A. nervosa

Salvia divinorum perception chan-
ges, conscious-
ness disturbances, 
visual and tactile 
hallucinations

hallucinations, anxiety, [33], 
panic, lack of control over 
body and behaviour, intensifi-
cation of negative emotions

sweating, headaches,  
dizziness, palpitation [23].

Tabernanthe iboga stimulation or 
sedation according 
to doses closed 
and opened eses 
Visual (CEV  
and OEV)

anxiety, feeling of dying ataxia, dry mouth feeling, 
nausea, vomiting, QT interval 
elongation [34] , ventrical 
tachycardia 

Trichocereus 
peruvianus

vsual and tactile 
hallucinations, per-
ceptron changes 

like E. pachanoi like E. pachanoi

Table 2. Psychoactive substances contained in plant products  
and their pharmacological activity

Plant’s latin name Main psychoactive substances  Main pharmacological actions
Argyreia nervosa Ergine (LSA) 5-HT2A agonist
Banisteropsis caapi harmine, harmaline, tetrahydroharmine iMAO

Calea zacatechichi caleicines, akacetin, caleochromenes A  
and B [35] more research needed

Catha edulis cathinone induces the release of dopamine
Echinopsis pachanoi mescaline 5-HT2A partial agonist

Leonotis leonurus leonithine, leonurine, marrubine, premar-
rubine More research needed

Mimosa tenuiflora dimethyltryptamine (DMT),  
yuremamine

5-HT, D1, α1, α2-adrenergic 
agonist

table continued on next page
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Mitragyna speciosa
mitragynine (MG), paynantheine (PAY), 
speciogynine (SG), speciociliatine (SC), 
7-hydroxymitragynine

opioid agonist

Nymphaea caerulea nufarine,nymphaline, aporphine, 
nuciferine dopamine agonist

Peganum harmala harmaline, harmine, harmalol, harman iMAO

Piper methysticum kavalaktones: desmethoxyyangonine potentiate GABA A activity, rever-
sible iMAO-B 

Psychotria viridis DMT, alkaloidy β-karbolinowe agonista receptorów 5-HT, D1, α1, 
α2-adrenergicznych

Rivea corymbosa ergine (LSA) 5-HT2A agonist
Salvia divinorum salwinorin A K-opioid agonist
Tabernanthe iboga ibogaine NMDA antagonist
Trichocereus peruvianus mescaline 5-HT2A partial agonist


