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040419 Psyke och missbrukssubstanserna

* Agenda:

* 1. Beldoningssystemet

* 2. Nikotin och sedativa, hypnotika, anxiolytica
* 3. Alkohol

e 4. Cannabis

e 5. Stimulanterna

* 6. Opioiderna

e 7. Andra drogerna
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1. Beloningssystemet
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Beloningssystemet
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Droger och beloningsystemet:

drugs affecting the mesolimbic dopaminergic neurons
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cannabis

acetyicholine
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h
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Hjarnan utvecklas till 29 ars alder
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Amphetamine
Cocaine
Opiates
Cannabinoids
Phencyclidine
Ketamine

Accl

Opiates

SHT
ICSS : o
Opiates
Ethanol [Raphé

Barbiturates
Benzodiazepines
Nicotine

4.4.2019 Ad juha kemppinen



Addictive Substances Markedly

Increase Dopamine (DA) Release
Reward Peak DA Release

FOOD, SEX: 50-100%T
ETHANOL 125-200% T
CANNABIS [THC] 125-175%

NICOTINE 225%T
MORPHINE/HEROIN 150-300% T

COCAINE 400% T

AMPHETAMINE 1000% T

RA Wise, 2000




Hjarnans utveckling( 8-29 ar) : Konnektiviteten och neuroplastisiteten
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COS= Childhood Onset Schizophrenia

172 scans from 98
healthy controls
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Carrie S. Fried et al,Criminal Decision Making: The Development of Adolescent
Judgment, Criminal Responsibility,and C%ukgmpl%lllt \

4.4.2019 ine
Law and Human Behavior, Vol. 25, No. 1, 200



HPA-axel (stressaxel) utvecklas ( 14v tjej mest):

Ficure 1. neur Subkortikala strukturerna i ungdoms- Abstinenssyndromet av alkohol friar
aldern och berusade styr beteende, 9 glukokortikoiderna, vilka gér virre &nnu mer
varfor affekterna bestammer mer ~ redan o6veraktiva NMDA-reseptorens funktion.
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2 This figure illustrates some of the key Bgain structures involyed in the neurochemical response patterns following acute psychological stress.
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. Adrenal Gland

The functional interactions among the d’ﬁg ent neurot smitters, neuropeptides, ancd “—~~— =~ ~v~ S ~asized. It is apparent the func-
tional status of brain regions such as the am?gdalbl(h‘europeptide Y, galanin, corticotr LC- -k . ne [CRH], cortisol, and norepi-
nephrine), hippocampus (cortisol and norepinephrine), locus coeruleus (neuropeptide Y, . panl . d prefrontal cortex (dopamine,

norepinephrine, galanin, and cortisol) will depend upon the balance among multiple o ory neurochemical inputs. It is

also noteworthy that functional effects may vary depending on the brain region. Cortisc angeSt, panlk, ntrations in the amygdala and
decreases concentrations in the paraventricular nucleus of the hypothalamus. As descl , > neurochemical response pat-
terns may relate to resilience and vulnerability to the effects of extreme psychological s radSIan

Dennis S. Charney, M.D Psychobiological Mechanisms of Resilience and Vulnerability: Implications for
442019 gyccessful Adaptation to Extreme Stress, Am J'Psyekiatiy'161:2, February 2004 195 13



Fromai lobe s

Adolescents use the Amydala (fight or flight response) rather
than the Frontal Cortex (used by older adults) to read
emotions

Deborah Yurgelun Todd MclLean Hospital Belmont, Mass (2004)
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Overall size of brain changes little ot et
during adolescence onA-coho-Abuse

and Alcoholism

* Brain reaches adult size before age 10 and size changes little
during the second decade of life

» However, there are widespread changes in wiring and in levels
of gray matter and white matter
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Ball W et al with the Brain Development Cooperative Group (2012). Total and regional brain volumes in a
population-based normative sample from 4 to 18 years: the NIH MRI Study of Normal Brain Development. Cerebral

Cortex, 22(1):1-12.
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Experience driven changes in wiring occur Na%ma:‘.o.:s;bma
within and between circuits

and Alcocholism
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Ball W et al with the Brain Development Cooperative Group (2012). Total and regional brain volumes in a

population-based normative sample from 4 to 18 years: the NIH MRI Study of Normal Brain Development. Cerebral

Cortex, 22(1):1-12.
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National Institute

Subcortical drive contributes to risk taking °"A'°°h°'Abuse

and Alccholism

Strong emotional drive during adolescence combined with still developing executive
circuits leads to risk taking

“According to the model, the adolescent is biased by functionally mature subcortical relative
to less mature cortical circuitry” Casey and Jones, 2010
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Casey BJ, Jones RM. Neurobiology of the adolescent brain and behavior: implications for
substance use disorders. J Am Acad Child Adolesc Psychiatry. 2010 Dec:49(12):1189-201;
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National Institute

Adolescence is risky business m)iﬁfﬁiiﬁl,ﬁfrﬁ“
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Romer et al (2010). Can Adolescents Learn Self-control? Delay of Gratification in the Development of
Control over Risk Taking. Prevention Science, 11, 319-30.
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Pruning occurs in stages, from back of
the brain to the front

amygdala

®
m /
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prefrontal
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physical
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""i

nucleus

accumbens emotion motivation physical
coordinatio
cerebellum ()Oo n; sensory

processing;
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eciirse,

Their Brains

Re-Wiired
by Drug Use
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Acute intoxication impairs executive function and

disrupts frontal lobe activity m) National Institute

on Alcohol Abuse
and Alcocholism

Placebo Moderate
BAC = 0.00% BAC = 0.05% BAC = 0.10%

Alcohol increased reaction time and false alarm errors in a dose-dependent manner in a Go/
No-Go task (N = 51, mean age 24.5). FMRI analyses showed alcohol decreased activity in

anterior cingulate, lateral prefrontal cortex, insula and parietal lobe regions during false
alarm responses to No-Go stimuli.

Anderson et al. (2011). Imaging of Cognitive Control During Acute Alcohol Intoxication. Alcoholism: Clinical and
Experimental Research, 35(1): 156—165.



Heavy drinking during adolescence associated with
reduced frontal lobe volume m National Institute

on Alcohol Abuse
and Alcocholism

Ventral Prefrontal Volume

Prefrontal cortex:
0.056

Posterior
0.052 -
0.048 -
0.044
0.040 - '

Non-drinker Heavy Drinking Ventral
Girls Girls

Squeglia et al (2009). The influence of substance use on adolescent brain development. Clinical EEG
Neuroscience, 40(1): 31—38.



2. Nikotin

Ansvarsdirektor juha kemppinen
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obak och inlarningen

»Minskar oxygen | hjarnan
» Forsamrar koncentration
» Forsamrar attention

» 15 minuter “craving” per
dag = slérar bort 9 veckor 50
min skoltimmena

“Health & Academics: Making the Link”
Massachusetts Department of Education




omoking and the Adolescent Brain

e Heavy youth smokers 15x
greater risk of developing
panic attacks as adults

* Nicotine linked to 10 %
smaller hippocampus

* Nicotine linked to lower
serotonin levels and
depression

* Nicotine linked to increased
infections and weakened
iImmune systems

SMOKING
Columbia U-New York State SIS Y D AY
Psychiatric Institute Study
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Benzodiaze

4.4.2019

Benzodiazepines

Generic Name (®) Average Half-Life

Alprazolam (Xanax) 12-19h
Bromazepam (Lectopam) 10-20h
Chlordiazepoxide (Librium) 6-30h
Clonazepam (Rivotril) 16-20h
Diazepam (Valium) 20-80h
Flunitrazepam (Rohypnol) 15-20h
Lorazepam (Ativan) 10-20h
Nitrazepam (Mogadon) 30-60h
Oxazepam (Serax) 5-10h
Temazepam (Restoril) 3-25h
Triazolam (Halcion) 2-5h
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Urintesterna

Metaboli av bentsodiatsepiner (sedativa, hypnotika, anxiolytica)

"U-huume”: vilka metaboliprodukter och vilka bentsodiatsepinerna?

Diatsepam - Tematsepam
Kloori- ——— Nordiatsepam = =————p  Oxatsepam
diatsepoksed 1
Loratsepam , Glukuronider
Alpratsolam Hydroxyloiderna \
: ERITYS
Klonatsepam —p  Mmetaboliter

Midatsolam
Triatsolam



3. Alkohol

Ansvarsdirektor juha kemppinen
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Det ar inte likadant for alla att bli berusad ...

— -

—_
—
——— —

LIFE EVENTS

DNA \ '
Risk Factor 1 / Risk Factor 3 Risk Factor 5

PERSONALITY/ an enzyme is too Risk Factor 2 some of the Risk Factor 4 nerves fire too
COPING SKILLS slow ever since birth ~ some neurons wrong nerves fire too fast when you

soitis hard to migrated too synapses were  fast when you take "speed"

metabolize far during eliminated in see your

neurotransmitters development in  adolescence mother

when release is very  utero

fast

Genetic vulnerability
1-3 are inherited genetic "hits" - 4 and 5 are environmental "hits"

} factors for
depression
expressed through abnormal genetic responses.
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Starting early predicts a range of negative ationm frathuse
outcomes m on Alcohol Abuse

and Alcocholism

e Injuring other people after drinking
* Hingson & Zha, Pediatrics, 2009

* Violent behavior, including predatory violence
* Bilitstein et al_, Healith Educ Behav, 2005; Ellickson, et al_, Pediatrics, 2003

e Suicide
= Swahn et al_, Pediaifrics, 2008; Bossarte & Swahn, Addict Behav, 2011

e Dating violence/victimization
* Ramisetty-Mikler et al_, J Sch Health, 2006

e Criminal behavior
* Eaton, J. Interpers Violence, 2007 Allan et al_, S. Afr AMed J, 2007 .

* Prescription drug misuse
* Hermos et al_, J Addict Med_., 2008

* Unplanned and unprotected sex after drinking
* Hingson et al_, Pediatrics, 2003

- Abuse/dependence/addiction
= Hingson et al_, Archives Pediatric Adolesc Med, 2006

* Brain damage/altered brain development with heavy use
* Squegla et al_, Clin EEG Neuroci, 2010

Important to delay the onset of drinking!

Source: Hingson et al., Age of drinking onset and injuries, motor vehicle crashes and physical fights after
drinking and when not drinking. Alc Clin Exp Res, 33(5), 783-790, 2009
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23 November 2002

Hosta hela tiden ( astma?)

annabis and

4 . Ca NNa b I S psychiatric illness

The link grows stronger pi1ss.p1195, p11vo. pioie

Ansvarsdirektor juha kemppinen

Malaria: the future ;..

Meningitis due to primary HIV infection ;.
Boosting research in Africa 0

Institutional corruption in medicine ;s
Helping patients with a fatwa .-

brhj.com
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Eftersom THC kemi -kaliet ar fettloslig paverkas hjarnan och amnet lagras i kroppens
fettlager for flera dygn.

Ca ﬂ ﬂ a b | S Cannabinoidin receptorer finns i hippocampus dar minnet och
det motoriska omradet sitter. ( Ahtee 2003; 257-158 )

Effekten av cannabis uppstar 8-9 minuter efter anvdandning och haller i sig ca 2-3
timmar at gangen.

Anvandningen skapar ett tillstand dar sinnen aktiveras, farger kan se starkare ut,
doftar starkare och matlusten dkar da cannabis sanker blodsockret.

Forst kommer ett stadie da personen ar utatriktat, skrattar mycket och upplever
valbehag, sedan 6vergar efter 1,5-3 timmar till mera asocialt beteende.

Hur effekten av cannabis paverkar en per-son ar beroende av mangden preparat
som anvands.

Negativa effekter av cannabis ar delirium speciellt om anvandare ar ny, ar ung
eller ar stresspaverkad.

Andra negativ effekter ar minnesforluster och minskad reaktions férmaga,
Zgésessivt beteende eller vanforestallningar. ( Fabritius & Salaspuro 2003; 454-

Ina Lindstrém, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed=y



Textbook of Clinical Psychiatry Chapter 8. Substance Use Disorders Avram H. Mack, et al.

Cannabis Intoxication

Cannabis intoxication includes effects of the drug, which primarily depend on the interaction of drug, person, and setting
(route of administration, pharmacodynamics, and pharmacokinetics).

Intoxication peaks 10—30 minutes after smoking cannabis and lasts about 3 hours; metabolites may have a half-life of
approximately 50 hours.

Because most cannabinoids are fat soluble, their effects may occasionally persist or recur for 12—24 hours due to a slow
release from fatty tissue or to enterohepatic circulation.

Intoxication includes euphoria, anxiety, suspiciousness or paranoid ideation, sensation of slowed time, impaired judgment,
and social withdrawal. Inappropriate laughter, panic attacks, and dysphoric affect may occur.

Adverse reactions may be more common in those with psychiatric disorders or those frightened about the drug-taking
situation. At least two of the following signs develop within 2 hours of use: 1) conjunctival infection, 2) increased appetite,
3) dry mouth, and 4) tachycardia.

For differentiation, note that intoxication with alcohol or with a sedative, hypnotic, or anxiolytic substance usually
decreases appetite, increases aggressive behavior, and produces nystagmus or ataxia.

At low doses, hallucinogen intoxication may resemble cannabis intoxication. PCP intoxication is much more likely to cause
ataxia and aggressive behavior.

DSM-IV-TR provides a specifier for intoxication "with perceptual disturbances," although if hallucinations occur without
intact reality testing, "substance-induced psychotic disorder, with hallucinations" should be diagnosed.


http://www.psychiatryonline.com/resourceTOC.aspx?resourceID=5

Cannabis

* Langtidsanvandning av cannabis har pavisat psykologiska forandringar.

* Formagan att lara sig nagot nytt minskar, korttids-minnet férsamras och
den kognitiva anvandningsférmagan andras.

 Svarigheter att placera sig i tid och rum har forekommit aven forlangning av
reaktionsformagan forlangt samt svarigheter med koordinationen.

* Om en stor konsumtion av preparatet sker forandras personligheten till ett
mera passivt tillstand an tidigare, tillsammans med angest, hallucinationer

och i varsta fall aven panikangest attacker.

* Dessa alla stadier kan patraffas sa langt som 6-9 manader efter avslutad
anvandning av cannabis. ( Fabritius& Salaspuro 2003; 455-456 )

Ina Lindstrém, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed:



Sex veckor kortminnesféormaga funkar samre — vanlig orsaken att sluta skolan vid 16-25 ar

Localization of THC binding sites
When a person smokes marijuana, the active ingredient, cannabinoids or THC, travels quickly to the brain. Point to the areas where THC
(magenta) concentrates. The VTA, nucleus accumbens, caudate nucleus, hippocampus, and cerebellum are highlighted. THC binds to

THC receptors that are concentrated in areas within the reward system as well as these other areas. The action of THC in the

hippocampus explains its ability to interfere with memory and actions in the cerebellum are responsible for its ability to

cause incoordination and loss of balance. E

iRz Ivav AU [UTTd RCTTTUD



Cannabis i hjarnan

CGlobus
Pallidus

Substantia
MigTra

Hippocampus

Cerebeliuam

410 Distributionmn of Cammabinmnoid Receptors

i Thhe Rat BEraimn
Areas of highest binding are indicated by vellow, orange.
and red in this horizontal section. (Courtesy of Miles
Flerkenham, National Institute of Nviental Flealthh )

YN A
SN Substantia Nigra -- the cannabinoid binding is highest here _,/“ ' % \ )
GP Globus Pallidus -- second-highest region of binding '
Caud Caudate Nucleus -- believed to control repetitive movement
Pu Putamen

Hip Hippocampus -- where short term memory is processed

into long term memory

Am Amygdala -- the part of the brain

controlling rage, lust, fear and other strong emotions

Hy Hypothalamus -- where vital endocrine

hormones are released
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Accuracy of Performance Across Tasks During Scanning

o)
'h

Sustained attention och arbetsminne

% Hoger hippocampus inte deaktivar ,
3 Vilket kommer fran dyfunktionen av
~ inhibitoriska interneuronerna i hippocampus.
o THC fororsakar apoptos av HC-neuronerna
E
"
—
<
1.7

Nonsmokers Tobacco Smokers Cannabis Users

FIGURE 2. Average D’ score across tasks for nonsmokers. tobacco smokers. and users
of both tobacco and cannabis.

RE Dahl Linda Patia Spear (eds), Adolescent Brain Develogrrr\nenlg— Vulnerabilities and Opportunities, .
Annals o? the New York Academy of Sciences, vol 1021 Jﬁ?) 44472



Cannabis

e ... individer som pabodrjat cannabis brukandet i en yngre alder har storre risk att
uppleva positiva och negativa psykos symptom an individer som aldrig brukat
cannabis eller borjat efter 15 ars alder. ( Stefanis 2004; 1331-1341)

e ...personer som ej brukat cannabis hade mindre positiva psykos symptom an
individer som brukat amnet. ( Pencer et al 2003; 48-54)

* Det uppskattas att ca 10 % av cannabis anvandare utvecklar ett beroende men de
som soker sig till varden endast for cannabis preparatet ar fa, ofta framkommer
mix anvandning av t.ex. alkohol eller andra droger.

» Ofta ar beroendet mera psykiskt, fixeringen vid att skaffa amnet som i langa siktet
blir sa centralt att de paverkar sociala relationerna, da inget annat ar lika viktigt
som cannabis anvandningen. ( Fabritius & Salaspuro 2003; 456 )

Ina Lindstrém, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed:



Cannabis

Att sluta anvanda cannabis kan delas upp i 3 steg.

Forsta steget kommer naFra dagar efter anvandningen av preparatet upphort.
Positiva kanslor som upplevts under anvandnings perioden kan nu omvaxlas till
negativa. Abstinens besvaren ar kroppens reaktion utan cannabis preparatet i
kroppen, for att lindra dessa besvar anvander manga cannabis preparat vilket
forlanger forsta fasen.

Andra steget kommer nagra veckor efter att rokningen upphort. Nu borjar
cannabis positiva effekt, t.ex. den lugnande effekten avta, istallet kom-mer de
negativa kanslorna fram. Manga aterupptar cannabis anvandnlngen | detta stadie,
problemlosnings formaga ar forsamrade vilket leder till ett |attare sug att borja
anvanda igen.

Tredje och sista stadiet ar dar det langsiktiga effekterna pa kroppen &r mindre och
mindre ju Tangre tid det gar, detta stadie har inget tidsperspektiv. Har galler det
att hitta andra satt att hantera vardagliga problemen, utan cannabis.

Ina Lindstrom, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed:



APPENDIX 1. Proposed Cannabis Withdrawal Syndrome
Criteria

Common symptoms

Anger or aggression

Decreased appetite or weight loss

Irritability

Nervoushess/anxiety

Restlessness

Sleep difficulties, including strange dreams
Less common symptoms/equivocal symptoms

Chills

Depressed mood

Stomach pain

Shakiness

Sweating

Alan J. Budney,et, Review of the Validity and Significance of Cannabis Withdrawal Syndrome,

4.4.2019
(Am J Psychiatry 2004; 161:1967—1977)
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En psykos borjar ofta fran

forstadiet, i vilket hor symptom

som
e Angest

e Humaorsvangningar

e Koncentrationssvarigheter
e Tillbakadragenhet

e SOmnproblem

Cannabis Consumption at Age 18:

50

0 1 2-4

5-10 11-50 >50
Number of Reported Occasions

F
o

(per 1000)
3 8

Cases of Schizophrenia

-
o

Andreasson S, et al. Lancet. 1987;2(8574):1483-1486.

4.4.2019

_Correlation With Later Riskiof Schizophrenia

Cannabis okar risken for psykos

Ungdomar som anvander den illegala
drogen cannabis l6per O6kad risk att
drabbas av s k prodromala psykossym-
tom, nagot som i sig visats vara kopplat
till 6kad risk for att senare drabbas av
psykos. Detvisar en finlandsk studie pre-
senterad i tidskriften British Journal of
Psychiatry.

Forfattarna har utgatt fran drygt 6 300
ungdomar mellan 15 och 16 ars alder. Av
dessa uppgav 352, motsvarande 5,6 pro-
cent av samtliga studiedeltagare, att de
vid minst ett tillfialle provat cannabis.
Samtliga studiedeltagare uppgav ocksa
om de drabbats av en psykos eller upp-
levt prodromala symtom, vilka brukar
betraktas som tidiga symtom eller »var-
ningsflaggor« for psykos. Till prodroma-
la symtom hor exempelvis paranoida
symtom, en kinsla av overklighet eller
ett kraftigt okat tankeflode som indivi-
den sjalv inte kan kontrollera. Studier
har exempelvis visat att forekomsten av
prodromala symtom bland ungdomar ar
korrelerad med 6kad risk for att insjuk-
na i schizofreni efter ett par ar.

Det visade sig att det bland ungdomar
som provat cannabis var mer dn dubbelt
sa vanligt att individen upplevt minst tre
olika prodromala psykossymtom som
bland jamnariga som inte provat canna-
bis. Ett doskorrelerat samband notera-
des ocksa, da ungdomar som ofta anvan-
de cannabis lopte storre risk for prodro-
mala symtom dn mindre frekventa can-
nabisanvandare.

Resultaten star sig aven efter att for-
fattarna justerat for tidigare kanda bete-

Ad juha kemppinen

W (s .

- 3 _U/ - > =
Det finns en koppling mellan cannabisan-
vandning och tidiga tecken pa psykos, vilket
ar nyheten i den aktuella studien.

Foto: Corbis/Scanpix

endestorningar hos studiedeltagarna.
Det ar inte nagon nyhet att cannabisan-
vandare kan drabbas av en akut psykos
till foljd av sitt missbruk av drogen. Den
aktuella studien bidrar till kunskaps-
massan inom faltet genom att visa en
koppling mellan cannabis och tidiga
tecken pa psykos.

Anders Hansen
lakare, frilansjournalist

Br J Psychiatry. 2008;192:470-1.  LAKARTIDNINGEN NR 34 2008 VOLYM 105
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Cannabis

* Till de positiva raknas alla hallucinationer manniskan upplever under
psykosen.

* Det negativa symptomen beskrivs bast i form av beteende eller
omtanke som forsvinner fran personen under psykosen. Det asociala
beteende, minskat intresse for omvarlden allt som manni-skan i
fragan inte langre tar at sig fran omgivningen. (Katarina Axelsson 2008

)

Ina Lindstrém, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed:



Cannabis

. Vanférestéllningar kan ta sig fgrmdpé manga olika satt. Forestallningarna eller paranoida
tankar kan handla om utomstaende manniskor som vill en illa eller en grupp av
manniskor som ar ute for att skada, spionera pa en.

* Paranoida tankar kan ocksa vara riktad till en enskild person, i form av information
samIinE och sékning av hemliga meddelande fran personen i fraga. Folk som lever med
en psykotisk manniska ger latt vika for dessa tankar och gar med i vanforestallningarna.

* Kroppen kan ocksa vara en kalla for dessa tankar eller grandiosa asikter om en sjaly,
exempelvis tron om att Gud ar i direkt kontakt med personen, ha makt att kontrollera
vadret eller innehavande av telepatiskt kommunikation med varldsledaren.

* Till vanliga paranoida tankar hor dven tanken om implantering av olika féremal i kroppen,
att nagon implanterat ett chip i huvudet medan man sovit och styr ens tankar pa detta
satt.

* Paranoida tankar kan finnas i flera ar hos en Berson utan att de uppfattas som psykotiska,
ofta lindras dessa under vardperioden. ( Cullberg 2005; 44-49 )

Ina Lindstrém, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed:



Cannabis

* Hallucinationerna paverkar de olika sinnena, horselhallucinationer
framkommer oftare an det dvriga.

* Synhallucinationer beror oftast pa hjarnskador eller droganvandning.

* Horsel hallucinationer ar valdigt olika fran person till person, de kan
jamforas med en radio, ibland hors rosterna starkt och tydligt medan andra
ganger mera avlagset samt tystare.

* Budskapet av rosterna kan vara aggressiva eller uppmana till suicidalt
forsok.

e FOr att fa slut pa rosterna brukar man ersatta dem med andra ljud igenom
att gora pa hard musik med horlurar pa eller tala tillbaks till dem. ( Cullberg
2005; 52-55)

Ina Lindstrém, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed:



Cannabis

* Synhallucinationer borjar som en skugga som uppfattas som skrammande
och utvecklas till mera avancerade efter det, en rod knapp i vaggen som ser
ut som ett 6ga ar ett exempel.

» Kansel hallucination ar svar att urskilja fran vanforestallningar men utgar
fran att nagot i deras kropp har andrats eller blivit injicerade med farliga
amnen. Att kanna maskar eller andra kryp pa huden framkommer oftare
hos aldre personer.

* Hallucinationer i lukt och smaksinnet ar ofta i det akuta skedet av en psykos
i form av gas lukter, rutten mat eller mat som smakar giftigast. Om
hallucinationen bestar av illa eller motbjudande lukter kan det tyda pa
depressiv psykos. ( Cullberg 2005; 56-58 )

Ina Lindstrém, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed:



Hippocampus, muisti ja skitsofrenia :
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16.5 Cellular Disarray of thhe Hippocampus
in Chronic Schizophrenia

IL.ihde: Biological Psychology 2nd edition, Rosenzweig et al,1999
Juha Kemppinen, 2001
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Cannabis

e Bart (2009) finner i sitt resultat att cannabis anvander har mera
angest samt depression gem fort med testgruppen. Artikeln
konstaterade att 37 % av forsta gangs psykoser uppstod i samband
med cannabis anvandningen.

Ina Lindstrém, 2014 https://www.theseus.fi/bitstream/handle/10024/82097/lindstrom_ina.pdf?sequence=1&isAllowed:



Synthetic Cannabinoids
Spice vs. “Spice”

4.4.2019 Ad juha kemppinen
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Where Did They Come From? Symptoms

* JWH- compounds Not always a bad trip, but if you're involved it probably is
— Developed in U.S. in 1984
— 4 times as potent as THC
Binds to CB1 Receptor 3:1 (THc=CB1, B2 1:1) *Elevated BP (140_210 / 100_110)
* HU210
— Hebrew University 1988 . *Rapid heart rate (110-150bpm)
— 100-800x more potent than THC v — can be decreased BP / heart rate
* CPATA9] *Tremors / Seizures
— Pfizer
— 3-28 x more potent than THC *Unconsciousness

How Many Compounds Now? *Hallucinations / Delusions / Paranoia

*Numbness / Tingling / Muscle Loss

4.4.2019 Ad juha kemppinen 49



Innehaller inte:
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identified as JWH rela
JWH-018 (63%)
JWH-250 (14%)
JWH-073 (9%)
JWH-081 (5%)
JWH-200 (2%)

AM-2201, AM-694, CP-47, CP-4S
AM-356
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(o)

JWH-018

Sts-135

JWH-081

JWH-122

Urb-602

AM-2201

AKB48

XLR-11

Synthetic Cannabinoids:
The Major Compounds

a) Naphthoylindoles b) Cyclohexylphenoles

R

1

R3
R
= N___/

O

JWH-073

2

Pb-22
UR-144
A-796,260

JWH-007

MAM-2201

AM-1220

5-Fluoropentyl-JWH-122 52
Ad juha kemppinen

SOURCE: Agudelo et al. (2012). Effects of Synthetic Cannabinoids on the Blood Brain Barrier, Presented at 74t Annual CPDD.



TABLE 4.4. Lifetime Comorbidity among Cannabis—-Dependent Persons
in the U.S. Population, Ages 15-54: Results from the NCS, 2001-2002

Among cannabis dependent

population
Lifetime diagnosis Y% Odds ratio (95% CI)
m) Alcohol dependence 70.0 17.8 (13.4-23.6)
Antisocial personality disorder 21.4 11.2 (7.9-15.8)
Conduct disorder 44 4 6.0 (4.6-7.9)
Nonaffecrive psychosis 2.0 3.5 (1.3-9.0)
Social phobia 29.0 3.3 (2.4-4.5)
Posttraumaric stress disorder 18.5 3.0 (2.1-4.2)
Hypomania 4.4 2.9 (1.5-5.4)
Generalized anxiety disorder 12.1 2.7 (1.8—4.0)
‘ Major depression 32.7 2.4 (1.8-3.2)
Dysthymic disorder 13.3 2.3 (1.5-3.3)
Panic disorder 6.9 2.3 (1.5-3.3)
Agoraphobia 113 1.8 (1.2-2.7)
Simple phobia 18.1 1.8 (1.3-2.5)
Mania 6.9 0.9 (0.1-6.2)

Note. nn = 5,877. Data from Agosrti, Nunes, and Levin (2002). ORs represent the odds of
having a lifeuume diagnosis among cannabis-dependent persons relative to the odds of
having the same lifetime diagnosis among persons not cannabis dependent.
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MAUD ( alkohol och cannabis) klarar inte bara med frontalloben
utan behover genast parietalloben att klara av skolovningarna

A T
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——— i

e p——— 11

st I P&

— 1]

0.1 -
2
=
E

& o-
3
_—
4 o
=
=
=

a0 1=

-0.2 T T T T
scan [ (a4 - =
Fig. 2. The time course of the BOLD response in the ACC during the course of a trial for each trial type. Data are displayed as percent change from the mean

activity in the region. Transient activity is seen in the ACC, which varies according to expectancy and trial type. In the mostly incongruent condition, ACC activity
is not modulated by trial type. In the mostly congruent condition, a robust modulation by trial type is observed, with greater activation in the incongruent,
compared with the congruent condition. In addition, when incongruent trials are contrasted directly across the two expectancies, ACC activity is significantly
greater in the low control, high conflict, mostly congruent condition, than the high control, low conflict, mostly incongruent condition.

Cameron S. Carter et al, Parsing executive processes: Strategic vs. evaluative
functions of the anterior cingulate cortex, PNAS February 15, 2000 vol. 97 no. 4, 1944—-1948,
Schweinsburg et al, 2005: fMRI response to spatial working memory in adolescents with comorbid

4:4.2019 " marijuana and alcohol use disorders. Drug and Alc6hor’ Dépendence .



Cannabinoid receptor antagonists

NH

SR141716A
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4.4.2019

* SR141716
(Rimonabant),
LY320135 and AM281

* All have marked
selectivity for CB,
receptors over CB,.

Ad juha kemppinen
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5. Stimulanterna

Ansvarsdirektor juha kemppinen

4.4.2019 Ad juha kemppinen
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Stimulanterna

https://www.internetmedicin.se/page.aspx?id=2714

e Bland de centralstimulerande lakemedlen raknas i forsta hand
amfetamin, dexamfetamin, metamfetamin och metylfenidat.

* Manga nya s k psykoaktiva sustanser (NPS) ar derivat avamfetamin
och har liknande centralstimulerande effekter.

* Flera narbeslaktade medel klassificeras som fenetylaminer eller
syntetiska katinoner.

* Aven kokain och ecstasy ar centralstimulerande men klassificeras
oftast i en egen kategori missbruksmedel.

* Dodligheten bland amfetaminmissbrukare ar ca 2 % arligen.



Stimulanterna

https://www.internetmedicin.se/page.aspx?id=2714

 Amfetamin framstalls kemiskt och ar ett vitt pulver, ibland med svag
skiftning at gult, brunt eller gratt. | regel injiceras amfetamin, men det
kan ocksa svaljas eller drickas upplost i en dryck ("bomba").

* Mellan 40 och 80 % av anvandarna anger att de injicerar amfetamin.
En dos av amfetamin har vanligen effekt i en till tva timmar, ibland
langre.

e Nagra vanliga anvandarnamn pa amfetamin ar “Tjack", "Uppattjack”,
"Vaket", "Vitt", "Dos” och “Speed”. Pasar med pulver, kapslar eller
tabletter saljs illegalt. Man talar om ett amfetamingroggande eller
knaprande.

* Normal dos vid nasalt, oralt eller intravendst intag ar 100-200 mg.



Stimulanterna

https://www.internetmedicin.se/page.aspx?id=2714

* Metamfetamin saljs vanligen som vitt pulver i kapslar, men féorekommer
aven i kristallin form, vanligen kallat "Ice" eftersom kristallerna liknar sma
isblock eller grovsalt. Ice ar vanligen genomskinligt. Nagra andra
smeknamn ar "Los Angeles Glass", "Glass" och "Crystal".

Ice ger ett starkare rus an vanligt amfetamin med en kansla av upprymdhet
och energi. Metamfetamin har langre halveringstid jamfort med vanligt
amfetamin.

e Effekten sitter i langre, uppemot 24 timmar. Vid upprepat intag kan
effekten sitta i flera dygn.

 Metamfetamin anvands aven intravenost. Normal dosering ar 10-30 mg,
stark dos ar 30-60 mg och valdigt stark dos ar 40-150 mg.
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Stimulanterna SYMTOM OCH KLINISKA EFFEKTER

https://www.internetmedicin.se/page.aspx?id=2714

Den klassiska effekten av amfetamin bestar av en kortvarig euforiserande effekt med:

« Okad vakenhet och sjilvkinsla

e Starkt sjalvfortroende och 6kat sjalvhavdelsebehov. Man blir expansiv i tal och tanke, vilket kan uppfattas
som distansloshet och hypomani

 Okad psykisk och fysisk energi

« Okad koncentrationsformaga

* Hyperaktivitet

e Tankeflykt

« Okad impulsivitet

« Okad aptit

« Okad sexuell lust

* Forhojd sinnesstamning foljt av en langvarig dysforisk period



Stimulanterna - Psykiska effekter

https://www.internetmedicin.se/page.aspx?id=2714

* Missbruk av centralstimulantia kan ge psykisk paverkan i form av bland annat hyperaktivitet, hypomani, distansloshet, oro,
rastloshet, angest, instabilt temperament och 6kad aggressivitet, saval utat- som inatvand.

Andra psykiska symtom och effekter som missbruket kan leda till ar:

* Tankeflykt Vanliga symtom efter en langre tids missbruk ar:

* Okad impulsivitet 0ro

¢ Maniska episoder -/&ngest

* Forsamrad sjalvkontroll, hamningslost beteende -Irritabilitet, aggressivitet

* Okad aptit, hetsatande (men dven aptitléshet) Hallucinationer

* Panikattacker, fobier ‘Nedstamdhet

* Tvangsfenomen (tvangstankar och tvangshandlingar) Paranoida va nfbrestéllningar

« Psykosliknande reaktioner - Paranoian forsvinner i regel efter en tids
* Tics abstinens

* Hudkl3da, taktila hallucinationer ("Meth Bugs”) e suicidala tankar

* Depression, nedstamdhet och sjalvmordshandlingar

4.4.2019 Ad juha kemppinen 62



Stimulanterna - Psykiska effekter

https://www.internetmedicin.se/page.aspx?id=2714

» Mattlig overdosering upptrader vid intag dver 200 mg amfetamin, kraftigéverdosering dver 500 mg
och livshotande 6verdosering 6ver 1 000 mg (lagre doser gallande metamfetamin). Normalt intag ar 100-200
mg per gang. Intag dver 500 mg kan leda till:

e Konfusion

« Angestattacker

e Psykomotorisk oro

* Aggressivitet

e Akut psykos

* Njursvikt

e Leversvikt

* Hypertermi

» Kardiovaskular kollaps

* Hypertermi kan orsaka rabdomyolgs och metabolisk acidos med frisattning av kalium och risk for
hjartarytmier. Generella kramper, blodtrycksfall och syrebrist kan upptrada plotsligt.



Metamfetamin- symptomena

» Takykardi ( pulsen stiger)
* Hypertension

* Aggressiviteten
 Stora pupillerna
* Hyperaktiviteten
e Paranoid

* Tremor

* Hypertermi

4.4.2019

e Kanslan att har mer energi

 Pratsamheten
* Behover inte ata ( Hb 80)

* Tweeking- stark craving for
drogen, | vilket inga
doserna kan racka

64
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Noradrenalindeficienten :

Norepinephrine Pathways

Locus :
Coeruleus i

FIGURE S 23 NMost of the cell bodies for noradrenergic necurons inn the brain are located i ch
brainstem in an arca known as the locus coeruleus. This is the headguarrters for mose of che imporecarc
noradrenergzic parhwavs mediaring behavior and other funcrions such as cognition, Mmood, emotion:
and movements. NMalfuncrion of the locus coeruleus i1s hypothesized to underlie disorders in whic

mood and cognition intersect, such as depression, anxietry, and disorders of atrtencion and informacio
Procoessing.

Noradrenalin saknas :

-Attentionforméaga siimre Table S —21. Norepirnephrirne deficierzcy

. os o o Y F2 LT OoIEE
-Koncentrationsformaga samre i -
-Arbetsminne samre Impaired acrrencion

Problems concentracting

-PrOCESSformaga samre Deficiencies 1in working memory

-Nedstﬁmd, ﬁngest Slowness of information processing
. Depressed mood

-Psykomotorisk

Psvchomoror retardarcion
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Psychopathology of Individuals With
Methamphetamine Psychosis

N=163
80 -

% of Patients

IJ T

Auditory Delusaons Delusnons Visual Reading Thought Odd
Hallucinations of Hallucinations Their Insertlon Speech
Persecutson Reference Minds

Ken-Chen PhD. Thesis; 2001.
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Stimulanttiriippuvuuden kehitysvaiheet

(Washton, 1989)

Varhaisvaihe :

- aivojen kemia muuttuu

- riippuvuusajattelu alkaa

- pakkomielteisia ajatuksia

- pakonomaista halua

- ehdollistunutta himoa

- elimantyylimuutoksia

- vetaytymista normaaleista
aktiviteeteista

- lievia fyysisia ja psyykkisia
seurauksia

- pelonvareet

- artyisyys

- mielialan vaihtelut

Keskivaihe :

- kontrollin menetys

- huumehimoa

- kyvyttomyytti lopettaa

seurauksista huolimatta

- kieltaiminen

- lisaantyva eristaytyminen

- lisaantyvat fyysiset ja

psykologiset seuraukset

- vainoharhaisuus

- paniikkikohtaukset

- heikentynyt tyossi/koulussa
selviytyminen

~~~~~

Loppuvaihe :

- epaonnistumiset lopettamisessa
- vaikeita taloudellisia ongelmia

- vaikeita tyo-/kouluongelmia

- romahtava itsetunto

- vaikeita vuorovaikutusongelmia
- vaikea krooninen masennus

- psykoosi

- itsemurha-ajatukset
saidnnonmukaisesti

- vikivallan jatkuva kohtaaminen
- kuolema

7 x
/

A/



Bath Salts

Ivory Wave

Ivory Pure

Ivory Coast

Purple Wave
Vanilla Sky
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6. Opioiderna

Ansvarsdirektor juha kemppinen
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https://www.internetmedicin.se/page.aspx?id=2714

Opioiderna

* Bland de morfinliknande preparaten | gruppen syntetiska opioider aterfinns bl
marks opiater som: a:
* Heroin * Ketobemidon

* Morfin e Oxikodon

* Hydromorfon * Fentanyl (och olika analoger)
e Raopium * Petidin (meperidin)

e Kodein * Metadon

e Etylmorfin * Tramadol

e Buprenorfin Dextropropoxifen
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https://www.internetmedicin.se/stat.aspx?jid=45&s1=Morfin&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Hydromorfon&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Kodein&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Etylmorfin&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Buprenorfin&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Ketobemidon&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Oxikodon&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Fentanyl&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Petidin&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=meperidin&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Metadon&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Tramadol&t=s&pageid=2706
https://www.internetmedicin.se/stat.aspx?jid=45&s1=Dextropropoxifen&t=s&pageid=2706

https://www.internetmedicin.se/page.aspx?id=2714

En dverdos av opioider karaktariseras av

* Muskular rigiditet (stelhet)

* Medvetandesankning, somnolens * Urinretention

* Sma pupiller * Andningsdepression, andningssvikt
e Trotthet * Hypoxi, cyanos, grablek hudfarg

e Langsamt tal e Bradykardi

* Stillsamhet * Hypotension

* Frusenhet  Cirkulationskollaps

* Anestesi

* Koma



https://www.internetmedicin.se/page.aspx?id=2714

Abstinensbesvar kan upplevas redan efter en
kortare tids missbruk i form av:

* Agitation
* Frysningar * Aggressivitet
* Darrningar (finvagig tremor) * |nstabilt temperament
* Svettning e Stokighet
* Hjartklappning e Valdsamhet
e Skakningar * |[bland beskrivs abstinensbesvaren

som influensaliknande. Dessa
symtom kan upptrada sa snabbt
* Oro som 4-6 timmar efter senaste
dosen.

* Obehagskansla



Opioiderna

* Fysiologiska effekter

* Mios (sma pupiller) ‘ ‘

* Nedsatt tarmfunktion (forstoppning,
paralytisk ileus)

* Nedsatt njurfunktion, urinretention
* lllamaende, krakningar
e Klada (med rivsar)

* Neurologiska skador, kanselbortfall
och domningar

* Komplikationer vid graviditet

4.4.2019 Ad juha kemppinen
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“Designer drugs” Psykoaktiva substanserna

Phenethyviamines Tryptamines

Related to: phenethylamine Related to: psilocin, DMT, serotonin
Ergolines
Related to: LSD, LsSA

Related to: mescaline 5’-substituted

PRO-LAD
ETH-LAD

2C-B 2C-D
2C-1 2C-P
2C-E 2C-Tx

Related to: psliocin, serctonin

5-MMeO-DMT
5-MAeO-MIFT
5-MeO-DIPT

5-M=0-DALT
5-MeoO-MET
S-NMeO-DPT

Related to: 2C-x. amphetamine
DOoB

DO
DOoC DON
ool DOET

Bromo-DragonFLY

2C-B-FLY

4’-substituted
Related to: psliocin

B Mo O AMT
5-MeO-AET

4-AcO-DMT 4-HO-DPT

B-ketones

- 4-AcO-DET 4-HO-DALT NMT T
Related to: cathinone, Lmdin DIPT
MDMA, amphetamine 4-HO-MIPT 4-HO-DIPT DET DALT
Cyclized DPT
Nephedrone Sutylone amphetamines 4-MES-DMT ot
Methylone Flephedrone Related to: MDA, L=

amphetamine
2-AT
MDAT

Methadrons MDP\V

Naphthylpyrovalsrons

2-Al

Functionally related to naturally occurring cannabinoids
Found in a number of branded producis, most notably Spice

JVVH famil
Piperazines Opiates CP-47.497 x \VVIN-56 212-2
Related to: piperazine o mothyifontonyl CI-55.040 JNVH-017 IVWH-073
— . 3-methylfentanyl VWH-018 IVYH-081
para-luorofenianyl JVWH-019 IVVYH-200 CcB-25
MBZe B MPPP HU-210 UH2ED cB-52
DBzZP MeOPP O-desmethykramadol i
MDBZP TEFMPP .
7-aceioxymiragynine

SOURCE: http://www.drugs-forum.com.
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ANMT

MIPT
DIPT
DALT
NMT
DET
DPT

“Designer drugs” Psykoaktiva substanserna

Psvchedelics

S5°'-substituted

tryptamines
Related to: bufotenin

NBOMe series
Related to: 2C-x series

2C-xX series

25C-NBOMe Related to: mescaline

S-MeO-DMT 25-NBOMe

S-MeO-DALT

5-MeO-MIPT S-MeO-MET >SD_NBOMe 2c-B 2c-D
5-MeO-DIPT S-MeO-DPT 2c- 2C-E
S5_MeO-AMT ZC-T-’IZC BorLy 2c-pP

S_MeO-AET Ergolines

Related to: LSD, LSA

4’-substituted SAS':_E:':?LSZ) Psychedelic
tryptamines N amphetamines
R 4 PRO-LAD B
Related to: psilocin ETH-LAD Related to: 2C-x, amphetamine

4-AcO-DMT 4-HO-DPT DOB DOM
4-AcO-DET 4-HO-DALT DOC DOET
4-HO-MIPT 4-HO-DIPT DOl TMA-Z

4 MES-DMT Bromo-dragonFLY

Naphthoylindoles

JWH-018 JWH-019 cpar ;3;3-4(:78-497 jx:—ggg
JVWH-073 JWH-081 47,497, homologue E
JWH-122 JWH-200 CP-55,840 JWH-203
RCS-8
AM-1221 JWH-133

Benzoylindoles

\

Cannabinoids

Functionally related to naturally occurring cannabinoids including THC

WIN-55,212-2 AB-001

Phenylacetylindoles

CB2S
cBSs2

AM-2201 JWH-1861

Cyclopropanoyl-
indoles

Naphthoylpyrroles

JVWH-307
JWH-147

UR-144
SF-UR-144

AM-E594

AM-1241 JVWH-030
AM-2233 :—f‘(:gg’ HU-210
RCS 4 -796, HU-211
JWH-175 HU-331 0-1812

4.4.2019

Ad juha kemppinen
SOURCE: http://www.drugs-forum.com, updated 2013.

a

Stimulants

Cathinones

Related to: methcathinone,

cathinone, amphetamine,
MDMA
Mephedrone
Methylone Flephedrone
Butylone bk-PMMA
Benzedrone
4-MEC

Pentedrone

Desoxypipradrol

Phenylalkyl-

pyrrolidines
Related to:
Pyrovalerone, Prolintane

MDPV
o-PVP
o-PBP

a-PPP
MDPVP
MOPVP

Methiopropamine

N

Camfetamine

Ethylphenidate

S-APB
5-APB
5-ADPB

MDA
MDAT
2-Al
S-1Aal

BZP
MBZP
DBZP
MDBZP

Piperazines

Related to: piperazine

mCPP

pFPP
MeOPP
TFMPP

4-methylaminorex
4-ethylaminorex

Dimethocaine

Substituted
amphetamines

Related to: amphetamine,

methamphetamine

4-FA
4A-FMA
3-FA

3-FMA
PMA
PMMA

™~

¢ N _ _ N
Dissociatives

Related to: ketamine, PCP

Methoxetamine
3-MeO-PCP
4-MeO-PCP
3-MeO-PCE

2-MeO-ketamine

Sedatives

Phenazepam
. =

Related to: morphine,
fentanyl, heroin

a-methylfentanyl
3-methylfentanyl

O-desmethyltramadol
7-acetoxymitragynine

Opicids

MPPP

Metonitazene
AH-7921

)\
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Synthetic Hallucinogens

 N-Bomb

* 25|-NBOMe
» 2C-I-NBOMEe
e 25]

* Smiles

* Wizard
 Solaris

* Dots

* Legal acid
 N-boom

e Hoffman

e Cimbi-5

Billie Bartel, PharmD
Sanford Aberdeen Medical Center, Aberdee?\o, SD
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Droger?:

Metamp Moo d
MDMA, exctacy | ¢
Ar pulsen ok, blodtryget ok, Lugn catm Excited (see
. beloww)
Torra handerna? l
Thought Nervos
|
l i Reager inte for ljuset

Not psychotic Fsychotic

‘ Pu#ils ‘ ‘ Pu‘l;tils ‘
N N - \

o

Constricted Dilated Constricted Dilated
SKkin SKkin SKin SKin

Diaphoretic, Dry, warm, Diaphoretic, Dry, warm,

wvwarrm, not not flushed wwarmm, flushed

flushed l flushed l
Sedative’s Opiate Stimulant Stimulant
tranquilizer intoxication withdrawal intoxication
intoxication

81
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TABLE 16
==

[ = - §
S S8 - A E~AS 3

=

4 \
CLUTE INE is

F |

SYCHIL C EFFECTS OF DR

a

Behavior

Substance Perception Thought processes Mood/affect
Alcohol
Low dose e Impaired visual-motor Impaired judgment, e Initial excitement, * Increased motor activity
abilities (e.g., judging concentration, recent relaxation, joviality e Disinhibition
distances) memory e Occasional irritability e Impaired reaction time,
e Dulling of pain perception e Later depression fine motor dexterity
e Slurred speech
High dose * More of the above Disorganized thinking, * Low frustration tolerance e Impaired motor control
confusion = Mood swings
Stupor, coma * Depression = Socially unacceptable
behavior
Cannabis (marijuana)
Low dose * Greater sensitivity to stimuli Impaired judgment, e Euphoria = Sedation
short-term memory, e Sense of well-being e Impaired motor
attention span, = Relaxation coordination (balance,
information standing)
processing = Disinhibition
= Spontaneous laughter
= Impaired ability to
perform complex
motor tasks
High dose * Altered self-image Rapid, fragmented - Anxiety, panic * Impaired ability to
(depersonalization) thoughts perform simple motor

Anesthesia
(pseudohallucination)
Hallucination

Confusion
Delusions, parancia,
psychosis, delirium

tasks; impaired reaction
time
= Agitation

Cocaine/stimulants

Low dose

High dose -

Hallucinations
Perceptual distortions
Pseudohallucinations,
including tactile

Improved concentration, -
attention, task

persistence -
Flight of ideas -
Psychosis -
Parancia

Coma

“Rush,” euphoria,
increased energy
Grandiosity
Dysphoria (irritability),
anxiety

Panic, dysphoria

* Restlessness,
excitement, activation

* Decreased appetite

e Insomnia

e Excitation, agitation,
impulsivity, aggression

Postuse e “Crash” e Agitation
— Dysphoria
— Depression
— Irritability
442019 Adjuha kemppinen
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TABE

LE 1

1

Behavior

Substance FPerception Thought processes Mood/affect
Opiates
Low dose - Analgesia (reduced - Mental clouding - Euphoria - Sedation
sensitivity and emotional - Impaired concentration - Relaxation - Decreased physical
response to pain) and attention - Rush activity
- Giddiness - Apathy
- Motor incoordination.,
slurred speech
High dose - Stupor, coma - Sleep
Sedatives/hypnotics
Low dose - Impaired perception - Impairment in attention, - Relaxxation., calm - Sedation
- Blurred vision mermory, concentration - Occasional euphoria - Motor incoordination
- Disinhibition
- Slurred specech
High dose - Confusion - Mood swings - Deep sleep
- Stupor - Depression
- Coma
Hallucinogens
Low dose - Visual hallucinations - Impaired short—term - Labile mood Variable withdrawal
- Perceptual (time, memory, concentration - Tension Hypervigilance
space) distortions - Pseudoinsight - Fearfulness
- Sensory overflow
(anesthesia)
High dose - Depersonalization - Depression
- Derealization - Anxiety
- Panic
- “"Bad trip”™
Postuse - “Filashbacks”™
— Intensification of
perceived stirmuli
— Perception of motion
of fixed objects
— Geometric patterns
superimposed on
field of vision
Phencyclidine (PCP)
Low dose - Distortion (time. body - Impaired attention. - Euphoria - Sedation
image. space. visual, concentration - Relaxxation - Motor incoordination
auditory ., perception) - Preoccupation wwith - Lability - Restlessness
trivial matters - Incoherence
High dose - Derealization - Disorganization - Anxiety - Agitation
- Depersonalization - Confusion - Panic - Aggression. vicolence
- Decreased pain awareness - Paranoia - Depression - Mutism
- Psychosis - Catatonia (rigidity)
- Stupor - Erratic/bizarre behavior
- Armnesia

Inhalants

Low dose

4.4.2019

Dizziness

Anesthesia (nmMnumbness)
Disassociation
Perceptual distortions
(size, shapes, time)
FPseudohallucinations
Abnormal sensitivity
to light

Double vision

Ringing in ears

Impaired judgment

Ad juha kemppinen

Euphoria

Disinhibition
Motor incoordination
Slurred speech

(contmued)



TABLE 16.4

Substance Perception Thought processes Mood/affect Behavior
High dose e Hallucinations * Temporary delusions * Depression * Impulsive, bizarre
* Toxic psychosis behavior

* Aggression
* Delirium

Tobacco (nicotine)

* |Impaired vigilance, * Relaxation * Improved reaction time
information processing,
attention

4.4.2019 Ad juha kemppinen 84



4.4.2019

Ad juha kemppinen

85



TAULU K KO =. Yhteensa 98 potilaan Kayttamat rmuuni—
Tohuurmeet ja rMmuut akuuteissa yviiamnnmostuksissa kKayvte -
Ty T paihteet ja Iaakeaincet. Samalla potilaalla saattoil olla
encermirman kuin vksi paihde tail 1aakeaine kaytossa. Tieto
huurmausaineiden Kaytosta perustuu esitietoihin. Toksi—

kologisia analyvseja i1 tehtyo

MuunmntohuuMm e Luakumaara /<o
nMDPWVT sS4a /U386
DohNNT = =

Daisy™= =

Eil tietoa =

AMNMT=, Bromo-—-dragonTly=, e

SynNnteettinen kKatimonii, S— NMVMieO-DIP TS

Muu paihde tai Iaakeaines

Aarmfetarmiini 20
Ertamoli ==
Bupremnorfiini 1l ==
Bentsodiatsepiinit =
GHB” tai GBLS= =
Metadoni 3
Ketiapiini =
LSD= =
nMMDNMNNACTe =
Kammabis =5
Pregabaliimi ==
Duloksetiini, heroiini, kokaii i, PN AO- i

mM
estaja., oksikodoni, titsanidiini, tra—
madoli

TS a4 mMmetyvieenidioksipyrovaleroni
“dimmetyviliitryvyptarmiini

“desoksipipradrolil, Z2-DOPMNMP
“alfametyviitryptarmiini
Thromobentsodifuranyyvli-isopropyyviamiini

cSS —mMmetoksi-—-NN-mTmetyvii N-isopropyvlitryptarmiini
"Tgammahyvdroksibuty raatctrti
Sgammmmabutyrolaktoni

CSlyseifdiBrapon diety yviiammiini Ad juha kemppinen

Tz  ga - mMmetvieenidioksirmetarnmfetarmiini

Tommi Jarvinen ja
James Boyd, 2015

Design droger
| Finland 2009- 2012

Forsta hjalpen
och ambulansen
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Designer
Jrug
Clinical
Signs/
Symptoms

4.4.2019

General
Head & neck

Cardiac

Renal

Gastrointestinal

Musculoskeletal

Skin

Neurologic

Psychiatric

Hyperthermia
Bruxism

Tachycardia
Hypertension
Chest pain

Acute kidney injury

Nausea/vomiting
Acute hepatitis

Muscle spasms
Rhabdomyolysis

Diaphoresis
Ecchymosis

Clonus
Seizures

Agitation
Hallucinations

Psxgnﬁ)ailesmppinen

Cathinones, hallucinogens
Cathinones

All classes
All classes
Cannabinoids, cathinones

Cannabinoids

Cannabinoids
All classes

Cathinones (cannabinoids less)
Cathinones, hallucinogens

Cathinones
Hallucinogens

Hallucinogens
All classes

All classes
All classes

All classes .



Table 1

Description of the major function of brain regions covered in this review, and their role in drug addiction, craving and relapse (italicized).

Bain region

Function

Prefrontal cortex

Orbitofrontal cortex

Anterior cingulate cortex

Prelimbic cortex

Basolateral amygdala

Hippocampus

4.4.2019

Executive and decision-making functions based on the recognition of survival-related challenges, and

execution of goal-directed actions.

Associative learning linked to rewarding and aversive stimuli. Integration of emotion and natural drive states

with behaviour. Assessment of reward value against previous experience influencing action and choice

- CS-based reinstatement

- Conditioned reinforcement

- Stress-induced reinstatement

- Cue-induced craving (human functional brain imaging)

Processing of pleasure and pain. Attention and cognitively demanding information processing.

Conditioned emotional learning, including attribution of emotional and motivational value to internal

and external stimuli guiding appropriate response selection.

Regulation of autonomic and endocrine function

- Conditioned reinforcement

- CS-based reinstatement

- Contextual reinstatement

- Cue-induced craving (human functional brain imaging)

Attention, working memory, detection/evaluation of action—outcome relationships, response initiation and inhibition.
Regulation of autonomic and endocrine function

- Conditioned reinforcement

- CS-based reinstatement

- Contextual reinstatement

- Stress-induced reinstatement

- Putative final common pathway at the cortical level for stress-, cue- and drug-induced craving and reinstatement
- Cue-induced craving (human functional brain imaging)

Processing of emotionally significant stimuli guiding conditioned and unconditioned approach or avoidance behaviour
- Conditioned reinforcement

- CS-maintained reinstatement

- Contextual reinstatement

- Cue-induced craving (human functional brain imaging)

Contextual learning and memory consolidation. Retrieval of episodic memories.

Conditioning of contextual stimuli to fear or reward
- Cnntavtiial rainetateamant
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Nucleus accumbens

Dorsal striatum

Ventral tegmental area

Lateral hypothalamus

Central nucleus
of the amygdala
Bed nucleus of the
stria terminalis (BNST)
Paraventricular nucleus
of the hypothalamus
Hypothalamic-
pituitary-adrenal axis

Limbic-motor interface, integrating converging input from limbic sites related to appetitive and activational
aspects of rewards for output to effector sites, initiating and sustaining behavioural responses.

Participation in the translation of motivation into action.
NAc core - Conditioned reinforcement

- CS-based reinstatement
NAc shell - Contextual reinstatement

- Molecular neuroadaptations following chronic cocaine with implications for craving and relapse

- Cue-induced craving (human functional brain imaging)

Part of the extrapyramidal motor system. Fine-tuning motoric functions.

Consolidation of stimulus-response habits via corticostriatal loops

- Presumed role in the switch from ‘action to habit’ (i.e. the transition from drug abuse to drug addiction)

Origin of the mesocorticolimbic dopamine projection

- Site implicated in Group Il mGluR-mediated contextual reinstatement
- Molecular neuroadaptations following chronic cocaine with implications for craving and relapse

Regulation of ingestive behaviour

Sensitive site for the rewarding effects of electrical brain stimulation reward and changes in brain reward
function as measured by intracranial self-stimulation reward thresholds

- Increased in brain reward function by exposure to cocaine cues

- Impaired brain reward function associated with escalated cocaine intake

- Molecular neuroadaptations linked to escalated cocaine intake

Processing of behavioural and physiological responses to stress. Key component of the extrahypothalamic

CRF stress system reciprocally connected to the BNST

Final common pathway processing stress and anxiety responses. Key component of the extrahypothalamic
stress system. The BNST also projects heavily to the PVN, modulating HPA axis activity

CRF-rich nucleus and ‘apex’ of the HPA stress axis. CRF is the major stress-regulatory molecule in the brain
and integrates behavioural, endocrine and autonomic responses to stress

Release of CRF from PVN neurons projecting to the anterior pituitary results in secretion of ACTH (i.e. activation
of the HPA axis) leading to secretion of adrenal glucocorticoids, predominantly corticosterone. Stress-related
addictive behaviour is thought to be related to activation of the HPA axis by CRF

- Drug cue exposure leads to HPA axis activation correlated with craving in cocaine- or

ethanol-addicted individuals

- Inteference with HPA axis activation prevents cue-induced reinstatement

vww.sciencedirect.com
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