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Cannabis

“JHlavni u€inna psychoaktivni latka tetrahydrocannabinol (THC).
Podoba se endokanabinoidum (napf. anandamid — zkracuje
refrakterni fazi - neurony mohou okamzité vystrelit). THC vydrzi déle
nez endokanabinoidy

_10vliviiuje také opioidni systém v nucleus accumbens —mirné

uvolnovani dopaminu (euforii a slast). Zvysuje hladinu noradrenalinu,

muZze veést k uzkosti. Receptory jsou také v perifernim systému a

imunitnim systému — konopi ma protizanetlivy a analgeticky ucCinek
“IMa relaxacni/depresivni i stimulacni u€inky (napft. nékteri lidé se citi

ospali, zatimco jini se citi vzruSeni) — v zavislosti na osobé a kontextu
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Cannabis ucinky

IMUZe se kourfit Ci jist — THC v jidle je zpravidla mnohem koncentrovanégjSi, ma pomalejsSi nastup ale
vétsSi ucinky. Nedoporucuje se zacateCnikum — muze dojit k predavkovani a panické atace. Koureni:
nastup do 90 sekund, trvani 2-4 hodiny. Jidlo: nastup 20-120 minut, trvani 12+ hodin

“1zlepSeni nalady, euforie, nudné ukoly se mohou stat zajimavéjsimi, zvySeny smich, relaxace,
odbouravani stresu

“kreativni, filozofickeé, abstraktni nebo hluboké mysleni: myslenky plynou snadnéji,

"ThlubSsi spojeni s hudbou, zvySené védomi smyslovych viemu (chut, Cich, hmat, sluch, zrak)

Jzména prozivani svalové unavy, pfijemny pocit téla, propojeni téla a mysili

“llékarské pouziti: uleva od bolesti (bolesti hlavy, kfeCe) — pouziva se na lé€bu chronické bolesti, snizeni

nevolnosti, zvySena chut k jidlu
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Cannabis ucinky

“1lzména vedomi, dilatace a komprese ¢asu pomalost (pomala jizda, mluveni) unava, ospalost,
letargie, neschopnost spat

_Isucho v ustech, lepkava usta, preruseni linearni pameti, potize sledovat sled myslenek,
potize s kratkodobou pameti,

_lzachvaty paniky, uzkost, paranoia

_lkasel, astma, probléemy s hornimi dychacimi cestami

“Iltendence riskovat (napf. riskantni fizeni auta, rizikové sexualni chovani)

"1Snizena motivace (neschopnost dokoncit Skolu, mala vykonost v praci apod.)

_10vliviiuje psychotické predispozice

_IRespiraCni onemocnéni (astma, rakovina,...)
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Cannabis

“1Je pouze lehce navykové (ale navykoveé je)

_1Byly popsané vsechny symptomy zavislosti

_JAbstinencni priznaky jsou mirné a neohrozuji zivot.

Letargie, ztrata chuti k jidle, bolesti hlavy,
insomnie, zpomalené mysleni

_IProblematickeé zvlasté u adolescentu

"IPo roce 2000 prudky narust obsahu THC v
marihuané (Slechténi) — dfive se neuvazovalo o
zavislosti, dnes uz ano

"JRostouci trend lidi v |éCbé se zavislosti na THC: v
EU v roce 2016 asi 150 tis

First-time treatment entrants in the European Union by
primary drug, 2006-12
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Source: EMCDDA (2013c) Figure TDI-1 and EMCDDA (2014a) Table TDI-059.



Cannabis

"IPrevalence mezi 15 az 34letymi se pohybuje od
Last year prevalence of cannabis use among young adults (15-34):

3 5 % V Mad’arSkU k 21 5 % ve FranCii. most recent data (map) and selected trends
IMezi mladymi lidmi uzivajicimi konopi v poslednim

roce je pomér muzu a zen 2:1.

"INejnovéjSi vysledky pruzkumu ukazuiji, ze vétsSina
zemi hlasi stabilni prevalence €i narast v uzivani
_IPfiblizné 1 % dospélych Evropanu denné nebo

témer denné uziva konopi (v USA 4 %)

Percent
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SUBSTANCE USE AMONG SCHOOL STUDENTS IN EUROPE

AND THE UNITED STATES

Alcohol Cigarettes

Europe
57 %/—_\
49 %
39%
m 31%/\5"__{2"1\
28 %
23%

22 %

United State
n s 6%

1995 1999 2003 2007 2011 2015 1995 1999 2003 2007 2011 2015

Cannabis
United States
17 %= 15%
S %= Europe 8%
1995 1999 2003 2007 2011 2015

NB: Trends in last month substance use among 15- to 16-year-old school students in Europe and the United States. European averages (unweighted) are based on
data from 21 EU countries and Norway (source: ESPAD). US averages are based on samples of 10th grade students (source: Monitoring the Future).
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Gateway hypothesis

1 Droga jako vstupni brana k jinym drogam (stepping stone/gateway/escalation/progression). Je ji marihuana?

1Pozorovani: uzivatelé nelegalnich drog dfive uzivali marihuanu. Ale korelace nemusi nutné predstavovat pfiCinnou
souvislost. Longitudinalni populacni studie vykazuji smisené vysledky.

1,Vstupni brana“ se €asto pouziva v ramci ,moralniho modelu zavislosti“ a k obhajobé ,valky proti urCitym drogam*®

[1Studie na zvifatech — expozice jedné latce (zmény v systému odmeén) zvysuje citlivost na jinou latku. Pravidelna
expozice THC zvySuje preferenci heroinu nebo nikotinu

[1Socialni a kulturni kontext — kdyz marihuana neni bézna, slouzi jako vstupni brana jiné latky. Vyznamnéjsi roli hraji
jiné, socio-ekonomické faktory napf. nezameéstnanost

[1Z hlediska uzivani navykovych latek je nejsiln€jSim prediktorem uzivani alkoholu a tabaku v rané poloviné
adolescence (a dnes spi$ kofeinové napoje)

1 Méla by byt marihuana legalni? KdyZz se marihuana dostane na Cerny trh, je spojovana s jinymi zakazanymi latkami..
Je ale méné navykova a ma méné negativnich ucinkd nez alkohol nebo tabak. Ale mame vice zkuSenosti a
,SpoleCenskych norem” s alkoholem a tabakem. Marihuana ma také velky |Iékafsky potencial a ten je malo vyuim/ﬂﬁ N1

kvuli nelegalnimu statusu. FSS



Alkohol

_IEthanol / etylalkohol, vznika fermentaci cukru

"IGABA agonista a Glutamatovy antagonista — depresant. Ale
ovliviiuje i opioidni receptory (vice endorfinu a v kaskadoveé
reakci i dopaminu a serotoninu v nucleus acumbens

“JUginky v rdznych &astech mozku — slastné pocity nucleus
acumbens a amygdale; v kortexu zpomalené mysleni; v
prefortalnim kortexu vypina inhibici v mysleni i chovani;
cerebellum — ztrata koordinace; hypothalamus — regulace
nalady, sexualni nadrzeni ale zaroven snizeni schopnosti mit

sex, zmelCeni dechu, snizeni telesné teploty
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Alkohol - efekty

1 Relaxace a zlepSeni nalady

1 Sociabilita a snizena socialni uzkostnost
1 Analgetikum

1 SniZzena kontrola impulzu

1 Zrakove distorze

1 Ospalost

1 Poruchy reci

1 Zmateni

1 Prudké zmény nalad (smutek, vztek — tam a zase zpatky)
[ Ztrata paméti

"I Nevolnost, zvraceni, koma

1 Nespavost, pferusovany spanek
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Alkohol

v’

"INejvyznamnég;jSi risk v dnesni spoleCnosti (kriminalita, nasili, autonehody — silna asociace s
alkoholem)

"1Zavislost na alkoholu az 5% zapadni spoleCnosti

“ITolerance na alkoholu ubira dopaminove, GABA, serotoninové a glutamatove receptory — k
ucinkuim je tfeba vice alkoholu. ALE otrava alkoholem se déje normalné — postupna
akcelerace telesné a duseni deteriorace.

"1Cue reactivity — zpusobuje zrychleni tepu, zvysSeni krevniho tlaku, nervozitu alkohol je u
zavislych potfeba aby se vubec citili normalné.

"IKocovina (nasledky otravy) je jednou z nejhorsSich ze svéta psychoaktivnich latek

_JAbstinencni priznaky — mohou trvat tydny. Delirium tremens — halucinace, télesny tras, M

UN I
5% umrtnost FSS



Opiaty

1Skupina latek ziskavanych z makovic

“1Zahrnuje opium, morfin, metadon, heroin

“IMorfin pfirodni opiat pouzivany v [éCbé bolesti a paliativni |I€Cbé

“IHeroin polo pfirodni opiat, zpravidla v podobé prasku — koureny, Sfiupany, injekce)

1V téle mame pfirozené opiaty (napr. endorfin = endogenni morfin) a opiatové receptory
(CNS, micha, travici systém). Jsou aktivni na inhibujicich neuronech — blokuji bolest ¢imz
sekundarné zvedaji hladinu dopaminu. Vnéjsi opiaty (heroin...) zpusobuji masivni vyliti

dopaminu v mesolimbickém systému (euforie).

12
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Heroin

“lInjekéni podani efekt béhem 3-5 sekund se silnym efektem, koufeni 5-15 sekund s mirngjSim
efektem. Podkozni a svalové injekce — 5-10 minut. Sfiupani, rektalni a vaginalni sliznice: 2-10
minut. Ustni podani 60 minut.

1 Zilni podani a kouFeni/$fiupani — silny nastfel euforie s uklidné&nim trvajicim 2-4 hodiny.
Ostatni podani maji jen sedativni ucCinek bez euforického rause

"IPfedavkovani muze zpusobit smrt uduSenim (mélky dech a postupna zastava dechu). Jediné
reseni je uziti naloxonu — opiatovy antagonista ktery se vaze na opiatove receptory s vyssi

prioritou nez samotné opiaty.

13
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Heroin

"INegativni efekty nejen skrze zavislost ale i skrze zplsob podani — Sifeni hepatitidy C a HIV.
U uzovatelu embolie a deteriorace zil blizko kuze

“IProblémy s Cistotou latky (kdyz je Spinava, je to Spatné. Kdyz je Cista, je to kolikrat jesté
horsi), nejhorsi latka co se tyka predavkovani

[1Silny zavislostni potencial (oproti jinym drogam vznika rychleji)

“1Vznika fyzicka zavislost (abstinencni pfiznaky sice mohou byt nepfijemné ale neohrozuji
zivot) — substitucni terapie metadonem (taky opiat, v nékterych zemich zakazany. Vaze se na
receptory, tim je blokuje — nevyvolava slast)

“IVelky problém ve fluktuujici toleranci zplsobené i jen zménou dennich navyku

14
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National estimates of annual prevalence rate of high-risk opioid use: selected trends and most recent data
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Opioidova krize v USA

12017 zemfelo v USA cca 50 tis lidi na predavkovani opiaty (cca 130 lidi denne)

"10proti roku 2016 narast o 30%

[1Syntetické opiaty — oxycontin a fentanyl

1Spojené s nastavenim zdravotnictvi — diskurz, ze kazdé bolesti ma byt zabranéno a Sireni
nazoru, ze na medicinskych opiatech a syntetickych opiatech nevznika zavislost

1125% pacientu za¢ne opiaty zneuzivat, az 12% se stane na opiatech zavislymi, az 6% prejde
z |ékd na heroin

[1Co s tim? Zménit |ékaFsky systém, postoj lidi, zavést jiné zpusoby zvladani bolesti,

naloxonovy sprej jako soucast vybavy zachranaru a policistu
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Ebe New York Times &he New York Eimes

Sacklers Directed Efforts to Mislead Public

About OxyContin, Court Filing Claims Study Links Drug Maker Gifts for
- . : , Doctors to More Overdose Deaths
A filing in a Massachusetts lawsuit contains dozens of internal
Purdue Pharma documents suggesting the family was far more Counties where doctors got more meals, trips and consulting fees
involved than the company has long contended. from opioid makers had higher overdose deaths involving

prescription opioids.

Family and friends of people who died of opioid overdoses left pill bottles in protest outside the

headquarters of Purdue Pharma, the maker of OxyContin, in August. Jessica Hill/Associated Press
Purdue Pharma’s headquarters in Stamford, Conn. The Sacklers, who own Purdue Pharma, became or=
of the wealthiest families in the United States in part because of sales of OxyContin. : . :
s B e oo e ¥bek Wi When evidence of growing abuse of the drug became clear in the early

2000s, one of them, Richard Sackler, advised pushing blame onto
people who had become addicted.

“We have to hammer on abusers in every way possible,” Mr. Sackler
wrote in an email in 2001, when he was president of the company,

Purdue Pharma. “They are the culprits and the problem. They are
reckless criminals.”

17 https://www.youtube.com/watch?v=WvCld2vKug8

=

(PR e
W =
e


https://www.youtube.com/watch?v=WvCld2vKug8

Amphetaminy

I1Meth — pervitin, krystal, ice — dopamin + noradrenalin

kombinace) — noradrenalin, dopamin, serotonin

IMDMA (extaze) — serotonin, noradrenalin, dopamin

"1RUzné tablety na pfedpis (na pozornost, hubnuti apod.)

O Nasal Decongestant
+ Decongestionnant nasale

EPHEDRINE




Methamphetamin

1Syntetizovany 1887, jako latka na predpis (i bez) masivné uzivana ve 20. a 30. letech.
Enormni popularita v Nemecku a Japonsku behem 2. svetove valky

"IDoted léCebné uzivana (narkolepsie, obezita, deprese, ADHD)

_10vliviiuje sympaticky system. Masivni vylev dopaminu (nejvétsi ze vSech latek), plus blokuje
zpetné vychytavani dopaminu a blokuje degradaci dopaminu. Vylev noradrenalinu

"1Zavislost se vytvari pomaleji (zpravidla protoZe to neni droga prvni volby). Vysoké procento
zavislych mezi uzivateli (cca 20%, vice se tyka muzu)

_IVysoka tolerance
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Pervitin - efekty

[1ZvySena motivace a pozornost

1 ZvySena socialnost

1 Pozitivni zmény nalady a euforie

[1Snizena chut na jidlo

1 ZvySeny krevni tlak, tep, poceni, teplota

1 Trhavé pohyby a fe€

I Nespavost (trvajici i dny)

1 Uzkost, panické ataky, strach, psychotické stavy (mize zadit i tydny po uziti a trvat tydny)
1 Extrémni agrese

[1Bizarni chovani

"I Spatna hygiena (problémy s pleti, zuby, vyzablost)
1 Deteriorace kognitivnich funkci

1 Kriminalita — koncova droga
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Last year prevalence of amphetamines use among young adults (15—34): selected trends and most recent data
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Kokain

“IStimulant extrahovany z koky

10bvykle prasek horké chuti, obvykle Snupany (obcCas i polykany v podobé tablet. V 19. stoleti
Vin Mariani — obdoba energydrinkt dneska, koikain + Cervené vino, predchudce koly).

“1Crack — vazka hmota, mix kokainu a dalSich chemikalii (napf. prasku na peceni), koufri se

"IPo cannabisu asi nejCastejsi nelegalni droga

"IPodobné neuro ucinky jako amphetaminy — ovliviiuje dopamin (blokuje zpétné vychytavani),
noradrenalin a serotonin. Slast (dopamin)-energie (noradrenalin)-sebevédomi (serotonin)

“1DalSi efekty rovnéz podobné methamphetaminu (boost fyzickych a duSevnich schopnosti,
potlaceni chuti jist, euforie, zvySeni tlaku a tepu, insomnie, prudké zmény nalad, agrese,

I

uzkost, paranoia M
F

UN
SO
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Kokain

"IPfedavkovani — srdecni infarkt, prehrati, akutni psychoza

_IPredavkovani se déje Casto v kombinaci s jinymi stimulanty Ci v kombinaci s alkoholem
(vytvori se cocaethylen, ktery pusobi v téle mnohem delSi ¢as) — je tfeba chladit télo (plus
treba diazepam)

"IPouze psychologicka zavislost (v€etné abstinencnich pfiznaku) — IéCba psychoterapie

_JAbstinencCni priznaky — uzkost, unava, nenasytnost, nespavost, letargie, sebevrazedné
mysSlenky)

"15% evropanu nékdy vyzkouselo, 1% mélo v poslednim roce. Uzivani momentalné na

vzestupu. Muzi jsou 3x Castejsi uzivatele
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Last year prevalence of cocaine use among young adults (15—34): selected trends and most recent data

Percent
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Ketamin

IDisociativni anestetikum, analgetické a amnestické ucinky

"IPouziva se pro lékaiské uéely zejména pfi Urazech, chirurgickych zakrocich, proti bolesti. Casté vyuziti
pro veterinarni ucely. Od 80. let i jako droga, zaroven i neoficialni antidepresivum (a Iék na astma,
uvolnuje hladké svalstvo)

(1UZiti v riznych podobach (tabletky, prasek, tekutina, i injekce)

1Vyhledavané ucinky — propojeni s vesmirem, sexualni propojeni, uvolnéni (v€etné hladkého svalstva),
télesna paralyza, jakoby vystoupeni z vlastniho téla

"1Party droga (zastupna s MDMA) a sexualni droga (na rozdil od MDMA nezpUsobuje sexualni
neschopnost, vyvolava mirnou nadrzenost

[https://plus.rozhlas.cz/budou-psychedelika-lekem-na-deprese-nez-zaberou-antidepresiva-trva-mesice-
u-nove-8952786?fbclid=IwAR2thPT5oe5Hd4082xqchWDDOSBN4QcNN-fIthqukUNTh5qUthm1|€_k‘\| I

FSS
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Ketamin

"IMUze byt navykovy, ale zfejmé jen mirné

"IExistuji dukazy, ze velmi mirné ovliviiuje dopaminovy systém, a jsou
popsane pripade zavislych

"IPfedavkovani hrozi (zvlasté v kombinaci s jinymi latkami) -neni reverzni
droga

_IAbstinencni priznaky — tras, panicke ataky

"INejvic rizik spojenych s ketaminem neprimo — riziko zraneni, sexualniho

zneuziti, sexualne prenosnych chorob
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ABSTRACT

Keywards: ‘While ketamine has been used clinically over the past decades, it has only been recently shown to be a promising
Keramm.e therapy for treatment-resistant deprezsion (TRD). However, ketamine and related dizzociative agents may alzo be
:[Tn]?;:umgr misused recreationally, ereating significant concerns for abuse liability when preseribed for depression. Although
Abuse the abuse potential of ketamine iz widely recognized, there 1z imited evidence on the differential abuse liability
Addiction of ketamine enantiomers, (8)-ketamine and (R)-ketamine. The current scoping review alme to summarize the
Dependence extant literature on the abuse liability of (R,5)-ketamine and the enantiomers. A systematic search was condueted

on the Embase, Medline, and APA Psyelnfo databases from 1947 to July 29, 2021. Climeal and preclimeal studies
that assessed the abuze potential of (R, &)-ketamine, (8)-ketamine, and (R)-ketamine were sereened and assessed
for elizibility by two independent reviewers. A total of 65 climible studics were identified; 55 were preclinical
studies and 10 were clinieal studies. Only 4 preclinieal studies evaluated the abuse hability of ketamine snan-
tiomers. Available preclinieal evidence suggests that (R, 8)-ketamine and (S)-ketamine have greater rizk for abuse
compared to (B)-ketamine. (R)-ketamine, at the antidepreszant-relevant doses in rodents, appears to be safe with
minimal liability for abuse. Although the abuze potential of (R, 5)-ketamine iz well-established in animals, limited
clinieal studies indicate that single or repeated ketamine administrations in professionally controlled settings did
not rezult in misuse, dependence, diversion and /or gateway activity in patients with TRD. However, most clinical
studics were retrospective and did not systematically evaluate the abuse Lability of ketamine wvia validated
pevechologieal seales/questionnaires. Future randomized controlled trials are warranted to ascertain the abuse
liability of racemuie, (5)- and (R)}-ketamine in TRD population, especially among patients with comorbid sub-
stance use disorders.
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OFEN Changes in hippocampal
AMPA receptors and cognitive
Impairments in chronic ketamine
o addiction models: another
™ understanding of ketamine CNS
toxicity

Runtao Ding™**", Yanning Li*", Ao Du**, Hao Yu?, Bolin He?, Ruipeng Shen?, Jichuan Zhou®,
Lu Li*%, Wen Cui®?*, Guohua Zhang?, Yan Lu® & Xu Wu?t

Ketamine has been reported to impair human cognitive function as a recreational drug of abuse.
However, chronic effects of ketamine on central nervous system need to be further explored. We set
out to establish chronic ketamine addiction models by giving mice a three or six month course of daily
intraperitoneal injections of ketamine, then examined whether long-term ketamine administration
induced cognition deficits and changed hippocampal post-synaptic protein expression in adult mice.
Behavior tests results showed that mice exhibited dose- and time-dependent learning and memory
deficits after long-term ketamine administration. Western blot results showed levels of GIuAL, p-S845
and p-5831 proteins demonstrated significant decline with ketamine 60 mg/kg until six months
administration paradigm. But levels of p-5845 and p-5831 proteins exhibited obvious increase with
ketamine 60 mg/kg three months administration paradigm. MR1 protein levels significantly decrease
with ketamine 60 mgjkg three and six months administration paradigm. Our results indicate that
reduced expression levels and decreased phosphorylation levels of hippocampal post-synaptic
membrane GluAl- containing AMPA receptors maybe involved in cognition impairment after long-term
ketamine administration. These findings provide further evidence for the cognitive damage of chronic
ketamine addiction as a recreational drug.

Ketamine, a dissociative anesthetic of phencyclidine (PCP) is a non-competitive N-methyl-D- aspartate (NMDA)
receptor antagonist. It has become a recreational drug, with its use spreading around the world in the last dec-
ades'*, NMDA receptors are intimately invelved in regulating synaptic plasticity and memory function®. Asa
non-competitive NMDA receptor antagonist, ketamine, either acute or chronic, can induce various cognitive
impairments”®.

Focusing on the acute effects of ketamine, some studies indicate that sub anesthetic doses of ketamine induced
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Ketamine, a known antagonist of N-methyl-D-aspartic (NMDA) glutamate receptors, had
been used as an anesthetic particularly for pediatric or for cardiac patients. Unfortunately,
ketamine has become an abusive drug in many parts of the world while chronic and
prolonged usage led to damages of many organs including the brain. However, no
studies on possible damages in the brains induced by chronic ketamine abuse have been
documented in the human via neuroimaging. This paper described for the first time wvia
employing magnetic resonance imaging (MRI) the changes in ketamine addicts of 0.5-12
years and illustrated the possible brain regions susceptible to ketamine abuse. Twenty-one
ketamine addicts were recruited and the results showed that the lesions in the brains of
ketamine addicts were located in many regions which appeared 2-4 years after ketamine
addiction. Cortical atrophy was usually evident in the frontal, parietal or occipital cortices
of addicts. Such study confirmed that many brain regions in the human were susceptible
to chronic ketamine injury and presented a diffuse effect of ketamine on the brain which
might differ from other central nervous system (CNS) drugs, such as cocaine, heroin, and
methamphetamine.

Keywords: ketamine, addiction, brain, lesion, atrophy, magnetic resonance imaging (MRI)
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Ketamineis used clinically as an anaestheticand afast-acting antidepressant, and
recreationally for its dissociative properties, raising concerns of addiction as a possible
side effect. Addictive drugs such as cocaine increase the levels of dopamine in the nucleus
accumbens. This facilitates synaptic plasticity in the mesolimbic system, which causes
behavioural adaptationsand eventually drives the transition to compulsion'™.
Theaddiction liability of ketamine is amatter of much debate, in part because of its
complex pharmacology thatamong several targets includes N-methyl-p-aspartic acid
(NMDA) receptor (NMDAR) antagonism®®, Here we show that ketamine does notinduce
the synaptic plasticity that is typically observed with addictive drugs in mice, despite
eliciting robust dopaminetransientsinthe nucleusaccumbens. Ketamine nevertheless
supported reinforcement through the disinhibition of dopamine neurons in the ventral
tegmental area (VTA). This effect was mediated by NMDAR antagonism in CGABA
(y-aminobutyric acid) neurons of the VTA, but was quickly terminated by type-2 dopamine
receptors on dopamine neurons. The rapid off-kinetics of the dopamine transients along
with the NMDAR antagonism precluded the induction of synaptic plasticity inthe VTAand
the nucleus accumbens, and did not elicit locomotor sensitization oruncontrolled
self-administration. In summary, the dual action of ketamine leads toaunique
constellation of dopamine-driven positive reinforcement, but low addiction liability.




