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Bojevnik se pravzaprav sploh ne u¢i Samanizma,
pac pa se uci shranjevati energijo. Ta prihranjena
energija mu bo omogocila rokovanje z nekaterimi
izmed energijskih polj, ki so mu obicajno
nedostopna. Samanizem je stanje zavesti,
sposobnost izrabe tistih energijskih polj, ki ne
sodelujejo pri zaznavanju vsakodnevnega sveta,
kot ga poznamo.

(Carlos Castaneda)
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Tropska rastlina Tabernanthe iboga se v Centralni Afriki uporablja kot tradicionalno
zdravilo in obredna droga. V manjSih odmerkih deluje kot pozivilo in pospesuje
okrevanje po bolezni, v vi§jih odmerkih pa sprozi stanje transa. Zahod je ibogo
spoznal kot sredstvo za prekinjanje zasvojenosti. PreseneCa vecplastno delovanje
iboge t.j. olajSano razstrupljanje telesa, odpravljanje prisilnih vedenjskih vzorcev in
doseganje duhovnega blagostanja. Vstopno vprasanje teze se je glasilo: »Ali se
duhovna izku$nja odraza na materiali ravni; kaj jo v biokemijskem smislu posreduje
in kaksne so njene presnovne posledice?« Z metodo dvodimenzionalne elektroforeze
in masne spektrometrije smo identificirali spremembe v proteomu podganjih mozgan
in kvasovke po aplikaciji ibogaina. Rezultati so pokazali povecanje koli¢ine oz.
indukcijo encimov energetskega metabolizma in antioksidativne obrambe. Pri
podganjih mozganih so bili 72 ur po intraperitonealni aplikaciji 20 mg/kg t.t.
ibogaina inducirani encimi gliceraldehid-3-fosfat dehidrogenaza, aldolaza A,
piruvatna kinaza in malatna dehidrogenaza, pri kvasovki po 5 urah kultivacije v
mediju z 1 mg/LL ibogaina pa encimi gliceraldehid-3-fosfat dehidrogenaza,
fosfoglicerat kinaza, enolaza in alkoholna dehidrogenaza ter superoksidna dismutaza.
Pri kvasovki smo zaznali tudi od odmerka odvisen prehodni upad ATP ravni ob
socasno povecani proizvodnji CO,. Pod vplivom ibogaina se sprozi preoblikovanje
hiSne presnove. Ob uvodni energetski obremenitvi pride do povecanja u¢inkovitosti
fizioloskih antioksidativnih sistemov, ki zmanjSujejo oksidativno obremenitev in s
tem povezane energetske izdatke. Ob socasni indukciji katabolnih encimov se
vzpostavi novo metabolno ravnovesje, ki varCuje z energijo, v primeru dodatnih
potreb pa omogoca njeno povecano razpolozljivost. Zdrav organizem lahko tako
vzdrzi vecje fizicne in mentalne napore brez tveganja stresne preobremenitve. Po
istem nacelu iboga omogoca hitrejSe okrevanje v primeru bolezni, vklju¢no z motnjo
odvisnosti.
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Tropical plant Tabernanthe iboga has been used traditionally in Central Africa as a
remedy and ritual substance. In low doses it acts as a stimulant and accelerates
recovery after disease. In higher doses it induces trance. West recognizes iboga
through its anti-addictive properties. It is the multilevel action of iboga that
surprises; its detoxifying properties, elimination of compulsive behavioral patterns
and introduction of spiritual well-being. The basic question is: »Does the spiritual
experience manifests itself on a material level; where are its biochemical pathways
and what are its metabolic consequences?« With the method of two-dimensional
electrophoresis and mass spectrometry we have identified proteome changes in rat
brain and yeast cells after the application of ibogaine. The results have shown the
induction of energy metabolism and antioxidative defence enzymes. In rat brain 72
hours after intraperitoneal application of 20 mg/kg per body weight of ibogaine the
enzymes glyceraldehyde-3-phosphate dehydrogenase, aldolase A, pyruvate kinase
and malate dehydrogenase had been induced. Yeast after 5 hours of cultivation in
media with ibogaine 1 mg/L showed induction of glyceraldehyde-3-phosphate
dehydrogenase, phosphoglycerate kinase, enolase, alcohol dehydrogenase and
superoxide dismutase. In the yeast model we have also observed transitory fall in
ATP pool accompanied by enhanced CO; production. Ibogaine triggers adaptation of
house keeping metabolism. Under the initial energy load it results in increased
efficacy of physiological antioxidative systems, which reduce oxidative damage and
related energetic costs. Together with induced catabolic enzymes this sets a new
metabolic equilibrium that saves energy and makes it easily available in case of extra
needs. While healthy organism profits from improved fitness and mental
performance and can withstand higher stress without risking a disease, due to the
same principle ibogaine provides beneficial support at the recovery after diseases
including addiction syndrome.
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SLOVAR

enteogen - psihoaktivna substanca, ki se uporablja v duhovne namene; neologizem iz
grskih besed entheos ([1vBeoc) — »poln boga, navdiha, zanosa« in genesthai (yevésOat) —
»vznikniti, vstopiti, postati«

adaptogen — substanca, ki poveca odpornost na stres, izboljSa psihofizi¢no vzdrzljivost in
olajsa prilagajanje organizma na spremembe okolja

pro-antioksidant — substanca, ki vzpodbuja fizioloski antioksidativni sistem, sama pa
nima antioksidativnih lastnosti

ibogain — indolni alkaloid, ki se nahaja v skorji korenine rasline Tabernanthe iboga
iniciacija — obred prehoda, preporod v novo druzbeno vlogo in sprejem v skupnost
Samanizem — uporaba spremenjenih stanj zavesti za posvetitev in/ali zdravljenje

redukcionizem — enostranska, ozka obravnava problemov



Paskulin R. Farmakodinamika enteogenih drog — vpliv na izrazanje genov. 1
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2012

1 UVOD

Enteogene droge si z drogami, ki povzrocajo odvisnost, delijo le slabsalni izraz. Morda niti
to ne, ¢e upostevamo, da je droga v farmakoloSkem smislu le rastlinski produkt in ne nujno
opojna snov. Nekatere iz te skupine sicer domujejo na listah kontroliranih substanc, ¢eprav
bolj po ¢loveski krivdi, kot po lastni naravi. Napac¢na uporaba je plod neznanja, ta pa spet
produkt strahu in odrinjenosti v subkulturo. Temu botruje prej nepoznavanje kot pa slabi
nameni in cilj priCujo¢ega dela je z znanstvene perspektive osvetliti farmakoloSko
dogajanje pred, med in po zauzitju take obredne substance.

Ker so tovrstni rastlinski, v€asih tudi zivalski pripravki Stevilni, se raziskava osredotoca na
prominenten primer afriske rastline iboga (Tabernante iboga Baill.), ki v Gabonu uziva
ugled narodnega bogastva (Ratsch, 1998; Schultes et al., 2001).

Iboga ima tako kot Stevilne druge ucinkovine naravnega izvora kar pester nabor indikacij
in namenov uporabe. V Centralni Afriki se uporablja kot tradicionalno zdravilo in obredna
droga. V manjSih odmerkih deluje kot pozivilo za premagovanje naporov, povecuje
odpornost na stres in pospesuje okrevanje po bolezni (Goutarel et al., 1993). V vi§jih
odmerkih sprozi stanje transa, ki posreduje uvid v duhovnem smislu in odgovarja na
eksistencialna vprasanja (Naranjo, 1973). Iniciacija z zauzitjem iboge je druzbeno sprejet
obred prehoda mladostnika v odraslost s polno mocjo svobode odlo¢anja in odgovornosti
in je analogija zahodnjaski maturitetni simboliki (Fernandez, 1982). Zauzitje substance
ima tako fizioloSko, psiholosko, vzgojno, socialno, simbolno in duhovno komponento.

Zahod je ibogo spoznal kot sredstvo za prekinjanje zasvojenosti (Alper et al., 2008,
Maciulaitis et al., 2008). Deluje na Stevilne receptorje, encime in transporterje, ibogain pa
sprozi tudi sproScanje nevrotrofinov (Alper, 2001, He et al., 2005). Preseneca vecplastno
delovanje iboge t.j. olajSano razstrupljevanja telesa s ponovno vzpostavitvijo metabolnega
ravnovesja, odpravljanje prisilnih vedenjskih vzorcev ter doseganje psihi¢nega in
duhovnega blagostanja.

Vstopno vpraSanje teze se glasi: »Ali se duhovna izku$nja odraZa na materiali ravni; kaj jo
v biokemijskem smislu posreduje in kaksne so njene presnovne posledice?«.
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1.1 CILJI RAZISKOVANIJA IN DELOVNE HIPOTEZE

Cilj raziskovanja je dobiti vpogled v mehanizme delovanja iboge na ¢loveka; na njegovo
telo, osebnost in duha. S tem se pridobi potrebno razumevanje, ki odstrani ob¢i strah pred
neznanim, hkrati pa zadevo pribliza stroki, kateri izkustveni dokaz ne zadostuje in za
posvojitev potrebuje razumske razlage in razloge.

Poglabljanje znanja nakaze nove moznosti koristne uporabe, omogoca pa tudi previdevanje
moznih nezelenih ucinkov, njihovo zmanjSevanje in izogibanje nepotrebnim tveganim
situacijam.

Delovna hipoteza je bila:

- daje vsaj del delovanja iboge pripisati spremembi genskega ekspresijskega vzorca
in posledicnim spremembam proteoma in metaboloma, kar rezultira v trajnih
strukturnih in funkcionalnih spremembah na vseh ravneh od celice do skupnosti

- da ti u¢inki presegajo okvire medicine in so uporabni tudi na drugih podrocjih, kot
so psihologija, vzgoja, Sport, socialno delo, duhovnost...

- da se da te uCinke koristno izrabljati, da pa je potrebna izdelava varnih protokolov,
saj je smiselno pri¢akovati tudi pasti pri uporabi
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2.1 IBOGAIN VPLIVA NA ENERGETSKI METABOLIZEM MOZGAN

IBOGAINE AFFECTS BRAIN ENERGY METABOLISM

Roman Pagkulin, Polona Jamnik, Marko Zivin, Peter Raspor, Borut Strukelj

European Journal of Pharmacology, 2006, 552: 11-14

POVZETEK

Ibogain je indolni alkaloid, ki se nahaja v skorji korenine rasline Tabernanthe iboga.
ZmanjSuje abstinencni sindrom v Zivalskem modelu odvisnosti. Ker je u¢inek odpravljanja
odvisnosti dalj$i od prisotnosti ibogaina v telesu, je po aplikaciji pricakovati temeljite
metabolne spremembe. Cilj Studije je bil definiranti vpliva ibogaina na proteinsko
izrazanje v podganjih mozganih. Podganam smo intraperitonealno vbrizgali 20 mg/kg
telesne teze ibogaina in jih raziskali po 24 in 72 urah. Izvlecek proteinov celih mozgan
smo locili z dvodimenzionalno (2-D) elektroforezo. Istovetnost posameznih proteinov smo
dolo¢ili z masno spektrometrijo z ionizacijo v matriksu z desorpcijo z laserjem in
merjenjem casa preleta ionov (MALDI-TOF MS). Odkrili smo povecano koli¢ino encimov
glikolize in cikla trikarboksilnih kislin; gliceraldehid-3-fosfat dehidrogenaze, aldolaze A,
piruvatne kinaze in malatne dehidrogenaze. Rezultati nakazujejo moznost, da je zdravileni
ucinek iboge povezan s poveCanjem energetske razpolozljivosti. Povecan metabolni obrat
olajsa detoksifikacijo in odpravo tolerance na razli¢ne droge, saj je ta proces povezan s
funkcijskimi in strukturnimi spremembami znotraj celic in je energetsko potraten.
Razumevanje farmakodinamike sredstev za odpravo odvisnosti osvetljuje poleg
nevroloskih in psiholoskih tudi celi¢ne vidike odvisnosti.
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Abstract

Ibogaine is an indole alkaloid present in the root of the plant Tabermanihe iboga. It is known to attenuate abstinence syndrome in animal
maxdels of drug addiction. Since the anti-addiction effect lasts longer than the presence of ibogaing in the body, some profound metabolic changes
are expected. The aim of this study was to investigate the effect of ibogaine on protein expression in rat brains. Rats were treated with ibogaine at
20 mg/kg body weight 1Lp. and subsequently examined at 24 and 72 h. Proteins were extracted from whele brain and separated by two-dimensional
(2-13) ebectrophoresis. Individual proteins were identified by matrix-assisted laser desorplionfonization—time of flight mass spectrometry
(MALDI-TOF M5). Enzymes of glycolysis and tricarboxylic acid (TCA) eyele namely glveeraldehyde-3-phosphate dehydrogenase, aldolase A,
pyruvate kinase and malate dehyvdrogenase were induced, The results suggest that the remedial effect of ibogaine could be mediated by the change
in energy availability. Since energy dissipating detoxification and reversion of tlerance to different drugs of abuse requires underlying functiomnal
and structural changes in the cell, higher metabolic tumover would be fvourable. Understanding the pharmacodynamics of anti-addiction drugs

highlights the subcellular aspects of addiction discases, in addition 1o neurological and psychological perspectives.

© 2006 Elsevier BV, All rights reserved.

Kevwondy: Ibogaime; Adiiction; Encrgy metabolism; Glyeolysis: Trcarboxylie acid cyele; Prvesmics; Bat heain

1. Introduction

Ibogaine is an indole alkaloid present in the root of plant
Tabernanthe iboga. The attention it has received in recent
decades from scientists amd laypersons alike is due 1o s ant-
addiction properties against opiates, stimulants, alcohol and
nicoting {Alper et al., 1999; Glick and Maisonneuve, 2000, and
its anti-depressive, anti-epileptic and  stimulant  properties
(Schneider and Sige, 1957; Leal et al., 2000; Alper, 2001).

The ritual use of the plant for spiritual reasons has been
practised in tribal communities in Africa for centuries (De Rios
et al, 2002), There it 15 considered as o perception expanding
drug that enables the user to reach depths of the subconscious or.
in smaller doses, that acts as a stimulant. These “fantasy-
enhancing” propertics are favoured by some psychotherapists

* Corresponslmg anthor. Tel.: =386 41 35] 531
E-mpl gy romman, paskulmistol net (R, Padkuling,

O] =299 = sz frond matler © 2006 Elsevier BV, All nghts reserved
ootz 10,1016/ phhar 2006, 09,008

(Naranjo, 1973), This effect is scute, lasting from 12 1o 24 hand
can by explained by binding of ibogaine to receptors or enzymes.

Besides numerous anccdotal reporis of spintual vsers and
addicts on the Internet and in Loy anicles, multiple actions of
ibogaine have been described in the scientific lierirne:
monoaming oxidase (MAQ) inhibition, agonism on 5-Hydroxy-
tryptamine 24 (5-HT.,), opicid kappa, sigma-1 and sigma-2
receptors, modulation of hgand binding 10 mu opioid recepror,
antagonism on dopaminergic and 5-HT transporters, antago-
nism on N-methyl-p-aspartate (NMDA) and nicotinie receptors
(Alper, 2001; Glick et al., 2002; Leal et al., 2003),

Preclinical studies on Inboratory animals showed attenuntion
of withdrawal symptoms in opiate dependent animals, attenu-
ation of morphine and cocaine self-administration after
application of ibogaine, synergism with morphine on antinogi-
ceplion, modulation of anxiety, ameliortion of alcohal drinking
disorders and positive influence on learming and memory
{Cappendijk and Dzoljic, 1993; Rezvani et al, 1995; Popik,
1996; Alper et al,, 1999),
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What is interesting in the pharmacodynamics of ibogaine is
that some of the effects last much longer than a pharmacokinetic
model could support, The main, mood clevating effect usually
appears a day or two afier application, when tissue concentra-
tions of ibogaine are already reduced to minute levels. The
effect also lasts from days to weeks, when the substance itself
and its metabolites, are no longer present in measurahle quan-
tities (Hough et al., 1996}, The proposed explanation in terms of’
a very long half-life for ibogaine or its active metabolite,
noribogaine, caused by high lipid solubility and two compan-
ment kinetics, cannot suppon the observed duration of effects
for weeks after a single dose (Baumann et al., 2000).

Thus, besides acute effects on receptor and enzyme sites,
more complex biochemical, neuroendecrine and  possible
structural and functional changes in terms of brain plasticity
have been suggested (Al et al., 1996; He et al., 2005). Signal
transduction and modulation of gene expression could be the
basis for such adaptations (Al et al., 1999; Onmvi et al,
2002},

Since the anti-addiction effect lasts longer than the presence
of thogaine in the body, some profound metabolic changes on
the protein expression level are expected. In this study we
analyzed proteome changes in the broin of ibogaine-treated rats
by 2-I3 clectrophoresis, and identified certan protens whose
expression was changed. This is the first approach, to our
knowledge, 1o study ihogaine action on animal model using the
proteomic approach, which is thought 1o be more relevant to
function than changes in gene expression,

2, Materials and methods
2.1 Animals

12 male Wistar rats weighing 200-250 g were maintained on
a 12 h light-dark cycle (light on: O7:000 AM-19:00 PM) in a
temperature-controlled colony room at 22-24 °C, with free
access o rodent pellets and tap water. Each rat was housed in a
separale cage. They were handled according to the European
Communities Council Directive of 24th of Movember 1986 (86/
GOWEEC) and the National Veterinary Institute Guide for the
Care and Use of Laboratory Animals.

2.2 Drug treatment and brain preparation
Ibogaine hydrochloride (courtesy of Sacrament of Transi-

tion, Maribor, Slovenia; purity checked by thin layer chroma-
tography (TLC) and high-performance liquid chromatography

(HPLC) and estimated 98.93%) was dissolved in stenle water 1o
10 mg/ml. Ibogaine is rather hydrophobic and dissolves poorly
in saling. Rats were randomly sorted in four groups, each of
three rats. Two groups of rats were treated with ibogaine 20 mg/
kg body weight ip. and were sacrificed 24 h and 72 h res-
pectively after the reatment. The two control groups receivied
injections of water i.p. and were sacnficed at the same times as
the test animals. Rats were decapitated under CO» anaesthesin.
Whole brains were rapidly removed and quickly frozen on dry
ice and stored at — 80 °C until used,

2.3, Sample prepavation

Whaole brain tissue (0.5 g) had been cooled with liguid
nitrogen and ground by a mortar and pestle 1o a fine powder
which was added to a 2.5 ml of sample buffer (20 mM Tris,
G M urea, 4% (wiv) 3-[( 3-Cholamidopropy dimethy l-ammo-
nie]-l-propanesulfonate (CHAPS), 10 mM dithiothrenol
(DTT), | mM ethylenediaminetetraacetic acid (EDTA))
containing a protease inhibitor cockiail (Complete, Mini;
Roche) (1 tablet per 10 ml of buffer). The homogenate was
sonicated for 30 s and then centrifuged at 25,000 =g for | hin
order to collect the cytosolic fraction { Lubec et al,, 2003), The
protemn concentration of the supernatant was determined by
the methed of Bradford (1976),

2.4, Two-dimensional efectrophoresis

Two-dimensional electrophoresis was performed according
to Gorg (1991} with minor modifications, Samples (150 pg
protein) were mixed with rehydration solution (9 M urea, 2%
(wiv) CHAPS, 2% (v/v) immobilized pH gradient (IPG) bufTer,
18 mM DTT, a trace of bromophenol blue) and applied on 13-
em immobilized pH 3 to 10 non-linear gradient (IPG) strips
(Amersham Pharmacia Biotech). Rehydration of PG strips was
carried out for 13 h employing an Immobiline Dry Strip Re-
swelling Tray (Amersham Pharmacia Biotech). The rehydrated
strips were then subjected 1o isoelectric focusing (IEF), which
was carried out at 20 °C on a Multiphor 11 {Amersham Phar-
macia Biotech) with the following voltage program: 300 V
(gradient over 1 min), 3500 V {gradient over 1.5 h) and 3500 ¥
(fixed for 4 h), Prior to sodium dodecyl sulphate-polyacryl-
amide gel electrophoresis (SDS-PAGE) PG strips were
equilibrated in SDS equilibration buffer (30 mM Tris-HCI,
pH £.8; & M urea, 308 (viv) glycerol, 2% (wiv) SDS, a trace of
bromophenol blue) containing 1% DTT for 15 min, and con-
taining 4.8% iodoacetamide for an additional 15 min. SDS-

Tahle |
Idemificaton of proteins that wene induced 24 and 72 b afler ibogaine ircatment
Spatienzyme Accession Fold over control Fald over control Theoretical M, Seore Maiched Soquence coveTage
number 24 h Tih {Dayipl peplides %)
1 Glyceraklehyde-3-phosphate Q0w 113 321 36,0908, 14 6 ] 36
dehydrogenase
1 Malate dehydrogenase 42476181 1.42 364 36117879 54 9 30
¥ Aldolase A G9TR4RT 1.23 245 30, TRIR0S &0 9 24
4 Pyrmuvate kimase 206205 138 294 SB.314/7.19 0 10 26
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Fig. 1, Partial 2-D) gel images of m brain proleome that are representative of @ single control (heft) and single 72 h after treatment of the ankmal (right). Details for each

spat ore lissed i Table 1.

PAGE ps the second dimension was carmied out with a 12%
running gel on the vertical discontinuing electrophoretic system
SE 600 (HoefTer Scientific Instruments) at constant 20 ma/gel
15 min and then at constant 40 mA/gel until the bromophenol
blue reached the bottom of the gel. 2-D gels were silver stained
using a protocol compatible with matrix-assisted Inser desorp-
tion/onization—time of fMight mass spectrometry (MALDI-TOF
M35) (Yan et al., 2000

25 Protein viswalization and fmage analvsiy

2-D gels were recorded using an Artixscan 18001 scanner
(Microtek ). Gel image analysis wos done with 2-D Dyvmension
software version 2.02 (Syngene).

Giels, which were done in triplicates, were matched o create
an average pel using software wols. The average gels of reated
and control groups were compared, For all spot intensity
caleulations, nomuahsed volume values were used, The resulis
are expressed a5 the ratio of the normalised volume of a protein
spot in ibogaine-treated rats divided by the normalised volume
of matched protein spot in control rats.

2.6, Pratein identification

The prodein spots that showed significant changes in in-
tensity compared 1o controls were excised from the separate gels
and analveed by MALDI-TOF MS using Vovager DE-STR
instrument of the Aberdeen Proteome Facility (University of
Aberdeen, Aberdeen, Scotland), The Mascot software was used
1o search NCBlInr database. The following search parameters
were applied: Rafey morvegicny as species; appropriale iso-
electric point and molecular weight rnge depending on the
region of the gel; tryptic digest with a maximum number of one
missed cleavage and monoisotopic peplide masses. The mass
tolerance was set 1o 100 ppm afier internal calibration. Addi-
tionally, carbamidomethylation and oxidation of methionine
were considered as possible modifications. The criteria used 1o
identify proteins included comparison of the theoretical and
observed molecular weights and isoelectnic points, the proba-
bility based score, the number of matched peptides and se-
QUENCE CoVerage.

3. Results

Brain proteins from ibogaine-treated rats and control rats
were separated on immobilized pH 3- 10 non-linear gradient
strips followed by 12% SDS-PAGE gel. The gels were silver

stuined and then analyzed using 2-0 Dymension software. The
twelve protein spots that showed significant change in intensity
compared to that of control samples had been excised and
analyzed by MALDI-TOF mass spectrometry, which gave
sufficient confirmation of protein identity for four spots.

Proteins that were induced in rat brains treated with ibogaine
relative 1o control samples were identified as metbolic en-
zyvmes involved in glyeolysis and the TCA evele,

Changes in protein expression were most significant 72 h
after ibogaine administration. Spot intensities of the glycolviic
enzymes glyceraldehyde-3-phosphate dehydrogenase, aldolase
A, and pyruvate kinase were increased about 3.2-, 2.5- and 2.9-
fold, respectively. The amount of one enzyme from the TCA
cyele, malme dehvdrogenase, was increased about 3.6-fold
(Table 1, Fig. 1) 24 h after ibogaine administration the levels of
these enzymes were only slightly above the control values,
between 1.1- and | 4-fold increases (Table 1),

4. Discussion

[bogaine is known o attenunte abstinence syndrome in
animal models of drug addiction { Alper, 2000 ). Since the anti-
addiction effiect lasts longer than the presence of ibogaine in the
hody, it is reasonable 10 recognize any alieration of proiein
expression in brain cells afier application. Brain proteins were
separated by two-dimensional gel electrophoresis and mass
spectrometry was used for their identification. Comparative
analysis of protein spots between 2-00 images of control and
ibogaine-treated i brains was camed out which showed in-
duction of energy metabolism related enzymes,

The most significant alterations in profein expression were
observed in rat braing 72 h after ibogaine administration, while
at 24 h time point there was only o minor change. This could
explain its prolonged action. Spots that were significantly up-
regulated were idemtified as metabolic eneymes involved in
glycolysis and TCA cvele. These are glyeeraldehyde-3-phos-
phate dehydrogenase, aldolase A, pyruvate kinase and malate
dehydrogenase (Table 1),

These enevmes participate in a ceniral, key metabohic path-
way dealing with the production of energy-rich compounds and
therefore interfering with complete metabolic tumover. Namely,
in a number of physiological and pathological conditions the
organism must adjust the rate of flux through its caabolic
pathways in order to cover the need for enerzy. Allostenic
modulation of regulatory enzyme activity was considered in
literature to be the key event in the regulation of the rate of flux.
In addition w that functional genomics highlights new
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regulatory principles mediated by control of gene expression
resulting in a control of the quantity of the enzyme.

Higher levels of enzymes have little effect on the steady state
equilibrivm since saturation, wero order kinetics are not in-
volved in this case. Rather, their influence is best seen in phases
of high energetic demands, in which they can support the
constant level of the product, in the present case mainiaining
nomal ATP/ADP ratio instead of its decrease.

Whether the elevated energy availability 72 h after appli-
cation is secondary s 0 compensation of possible elevated
demand on energy during acute phase in the first hours, or is it
event per se, remains unclear. Thbogaine indeed acutely elevates
cercbral glucose utilization in drug naive, but reduces it in
mormphine depended animals {Levant and Pazdemik, 2004).

The induced cluster of encrgy metabolism enzymes indicates
that the remedial effect of ibogaing is mediated, ot least par-
tially, through an influence on the brain energy metabalism. [tis
noteworthy in this context that chronic exposure o momphine has
the oppaosite effect in mt brains of reducing levels of glycolysis
and TCA eycle intermediates (Sherman and Mitchell, 1973).
Chronic morphine treastment stimulates anserobic metabolism
and elevates lactate (Sharma et al., 2003). General fangue and
especially yawning as an carly sign of withdrwal, which is o
physiological misinterpretation of low energy availability as
hypoxia are in coherence with this concept. [T at least a part of the
abstinence syndrome is mediated through cell energy depletion,
the opposite mechanism of action of ibogaine explains its
attenuation of withdrawal and craving and its anti-addictive
propertics,

Since energy dissipating detoxification and reversion of tol-
erance o drugs of abuse requires underlying functional and
structural changes in the cell, higher metabolic wmover is
favourable (Squire, 2002). Additional requirement for energy is
also expected, since morphological changes in the bmin are
involved, as suspected on the basis of glial neurotrophin release
{He et al,, 2005), Consequent brain plasticity changes could be
the basis for lifetime behavioural changes.

Also, it is reasonable to assume that the induction of energy
metabolism influences mental agility, leaming and retricval of
repressed memory (Popik, 1996). This facilitmes insight into
one’s own psychical stotus and improves efficiency of psycho-
therapeutic approach to addiction diseases (Maranjo, 1973: De
Rios et al., 2002).

Understanding the pharmacodynamics of anti-addiction drug
ibogaine highlights some molecular aspects of addiction dis-
cases, in addition o neurological and psychological perspec-
tives, but further work is needed 1o bring together the diverse
explanations of ibogaine action on human beings.
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2.2. IBOGA — MED MITOM IN RESNICNOSTJO

IBOGA - ENTRE MYTHE ET REALITE

Roman Paskulin

Phytotherapie, 2009, 7: 15-19

POVZETEK

Iboga (Tabernanthe iboga) je centralnoafriSska tropska rastlina, ki je v uporabi kot
tradicionalno zdravilo pri rekonvalescenci po infekcijskih boleznih, proti oslabelosti in kot
krepcilo pri splosni iz€rpanosti. Poleg tega ima iboga pomembno mesto v socialnih in
religioznih obredih, saj omogoca komunikacijo s podzavestjo. V zadnjem casu je
pozornost zahodne medicine in znanosti pritegnila uporaba iboge za razstrupljevanje in
prekinjanje odvisnosti od nikotina, alkohola, opiatov in pozivil. Ti uinki so potrjeni na
zivalskih modelih, klini¢na testiranja pa Se ¢akajo na izpeljavo.
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Résumd : L'iboga { Tabernanthe fboga) est une plante de la
forét tropicale de PAfrique centrale utilisée en tant que
reméde lors d'une convalescence, aprés une infection
pour combattre la cachexie ot comme stimulant lors
d'une fatigue generale. L'iboga a, par ailleurs, une place
importante dans le contexte socfal dans des rituels
spirituels, facilitant l'introspection du subconscient. Dans
les décennies récentes, les proprietés anti-addictives et
détoxifinntes de I'iboga vis-a-vis de la nicotine, de Palcool,
des opincées et des médications stimulantes ont attiré
I'intérét des professionnels et du corps scientifique. Ces
cffets ont ete confirmés sur des animaux de laboratoire,
mais des essais cliniques contralés n'ont pas encore pu ctre
conduils,

Mots dés : lboga - Tabernanthe iboga - Détoxification -
Addiction - Psychothérapie - Metabolisme énergétique

Iboga: between mythe and reality

Abstract: |boga { Tabermanthe thoga) 15 & rainforest plant from
Central Africa that has been used for centuries as a remedy in
convalescence, after an infection, for fighting cachexia and as
a stimulant in times of general fatigue. In addition, iboga has
an important place socially in spiritual rituals, facilitating
communication with the subconscious. In recent decades, the
anti-addictive and detoxifying properties of iboga with
respect 1o nicotine, alcohol, opiates and stimulant drugs
has attracted the interest of health professionals and
scientists in the West. These effects have been confirmed
on laboratory animals, bul controlled clinical trinls have yer
to take place.

Keywords: Iboga - Detoxification -
therapy - Energy metabolism

Addiction - Psycho-

Introduction

L'ibogaine est un alcaloide indolique présent dans les
racines du Tabermante fboga. L'attention qui lui a ée
portée ces derniéres décades, par les scientifiques autant
que par les non scientifiques, est due & son effet anti-
addictif contre la nicotine, l'alcool, les opiacés et les
stimulants [s, 10].

Les communautés tribales d'Afrique 'utilisent lors de
rites pour des raisons spirituelles depuis des siécles [9].
Localement, on considére que ¢'est une substance accrois-
sant la perception qui rend I'utilisateur capable d’atteindre
les profondeurs du subconscient.

Certaines de ces propriétés, catalysant Uintrospection,
sont utilisées par des psychothérapeutes [19]. L'effer est
aigw, de 12 & 24 heures, et peut étre expliqueé par la liaison
de I'ibogaine sur des récepteurs ou des enzymes,

On retrouve sur le Net de nombreux rapports anecdoti-
ques d'utilisateurs spirituels et de sujets souffrant d'addiction
ainsi que des articles écrits par des non-professionnels, mais
de multiples actions de I'ibogaine ont également été décrites
dans la litterature scientifique : inhibition de la monoamine-
oxydase (MAD), action agoniste sur 'hydroxytryptamine 24
(5-HTz2A), récepleurs opioide kappa, sigma-1 et 2, modula-
tion du ligand liant au récepteur opioide micron, antago-
nisme des transporteurs de la dopamine et du 5-HT,
antagonisme du N-méthyl-D-aspartate (NMDA) et des
récepteurs nicotiniques [4, 1, 16]. La pharmacodynamique
de l'ibogaine est intéressante, car certains de ses effets
persistent plus longtemps qu'un modéle pharmacodyna-
migue est capable de le supporter. Le plus important, I'effet
d'devation de 'humeur, apparail un ou deux jours aprés la
prise, @ un moment oh les concentrations lissulaires
d'ibogaine sont réduites 4 des taux déjd minimes. L'effet

* Conférence présentée lors du dixieme Symposium de phytoaromathirapie et plantes médicinaleés, Grasse 2oo08, e tradufte par le docteur Pasl Goete.
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persiste de plusieurs jours a des semaines, quand la
substance ou ses métabolites ne sont plus présents a des
quantités mesurables [14]. Une longue demi-vie de l'ibogaine
ou de son metabolite actif, la noribogaine, qui serait causée
par une solubilité haute aux lipides et deux compartiments
cinétiques, en serait responsable, mais elle n'est pas en
mesure de supporter la durée d'action observée sur des
semaines par une prise unique d'une dose [6].

A cité d'effets aigus sur les sites de récepteurs ou les sites
enzymatiques, plus de modifications des complexes biochi-
migques ou neuroendocriniens et des modifications structura-
les et fonctionnelles, en termes de plasticité du cervean, ont été
suggérées [1, 13). Des transductions ou modulations notables
de I'expression des génes pourraient étre la base de telles
adaptations [2, 20]. Depuis que l'on sait que Peffet anti-
addictif dure plus longtemps que la présence d'ibogaine dans
le corps, de profondes modifications métaboliques du niveau
d'expression des proteines sont attenduoes.

Matériel et méthodes

Douze rats Wistar males d'un poids de 200 a 250 g ont éteé
maintenus dans un cycle de lumiére sombre (lumiére
allumée de 7 heures du matin a 19 heures le soir) avec une
chambre 4 température controlée de 22 4 24° C, avec un
acces libre i des boulettes pour rongeurs et i l'ean
courante, Chaque rat avait une cage séparée, Ces animaux
ont éé traités selon la directive European Communities
Council Directive du 24 novembre 1986 (86/609 (86/609/
EEC) et le National Veterinary Institute Guide for the Care
and Use of Laboratory Animals.

L'hydrochloride d'ibogaine (fourni par Sacrament of
Transition, Maribor, Slovénie) a été dissous dans de I'eau
stérile & 10 mg/ml. Les rats ont él¢ répartis de maniére
randomisée en quatre groupes, de trois rats chacun.
Deux groupes de rats ont 1€ traités avec 20 mg/kg de poids
et 72 heures aprés administration. Les deux groupes témoins
ont regu des injections i.p. d'eau et sacrifiés au méme moment
que les rats traités. L'ensemble du cerveau a éwé prélevé
rapidement, congelé immeédiatement avec de la glace seche
el conservé @ une température de —8o° C avant utilisation.
L'ensemble du tissu cerébral (o5 g) a éte refroidi avec de
I'azote liquide, moulu dans un mortier et réduit en poudre
fine avant d'étre ajouté i un échantillon de substance tampon :
20 mM de tris, g M d'urée, 4 % de (wiv) 3-[(3-cholamidopropyl)
dimethyl-ammonio]-1-propanesulfonate (CHAPS), 10 mM
de dithiotréitol (DTT), 1 mM d'acide éthylenediamine-tétraa-
cétique (EDTA) contenant un cocktail d'inhibiteurs de la
protéase (Complete-Mini-Roche) [une tablette par 10 ml de
tampon]. L'homogénatl & été soumis & une sonication en
30 secondes et centrifugé a 25 ooo g pendant une heure pour
récupérer la fraction cytosolique [18]. La concentration en
protéine du supernatant a éé déterminée par la méthode de
Bradford [7].

Une électrophorése bidimensionnelle a été réalisée selon
la méthode de Girg (19s).

Les gels 2-D ont été colorés en argent, selon un protocole
compatible, avec un spectrometre de masse par temps de
volume (MALDI-TOF MS™) [27]. Les gels 2-D ont été
enregistres en utilisant un scanner Artixscan 1800 f
{Microtek). L'analyse de I'image du gel a ét¢ réalisée avec
un logiciel 2-D Dimension version 2,02 (Syngene). Des gels,
qui sont réalisés en triplicatas, ont été conformés pour
créer un gel moyen avec des outils logiciels. Les gels
moyens des groupes témoins ou 1estés ont é1é comparés,

Pour le calcul de chaque repére d'intensité, des valeurs de
volume normalisé ont été utilisées. Les résultats sont exprimés
comme étant le rapport du volume de repére de pratéine pour
les rats traités par I'ibogaine, divisé par le volume de repére de
protéine normalisé pour les rats témoins, Les amas de protéine
qui montrent des changements significatifs d'intensité compa-
rés & ceux des témoins ont été excisés des gels et analysés par un
spectrométre MALDI-TOF MS™, & P'aide d'un instrument
Voyager-DE™ STR au centre Aberdeen Proteome Facility
{university of Aberdeen, Aberdeen, Scotland). Le logiciel Mascot
a ¢té utilisé pour la banque de données NCBInr, Les paramétres
de recherche suivants ont &té appliqués :

- ralftus norvegicus sp ;

- les points isoélectriques appropriés ;

- la ligne de poids moléculaire qui dépendent :

+ de la localisation dans le gel ;

* du digeste triptyque avec un nombre maximal d®un
clivage mangquant ;

= des masses de peptide mono-isotopique,

Le critére utilisé pour identifier les protéines incluait la
comparaison entre le poids moléculaire théorique et celui
observe, el les points isoélectriques, le score probable, le
nombre de peptides conformeés et la couverture séquentielle.

Résultats

Les protéines induites dans les cerveaux des rats traits 4
I'ibogaine, en relation avee les échantillons de contrdle, ont
été éudiées avec des enzymes métaboliques que l'on
trouve dans la glycolyse et le cycle de Krebs,

Les modifications de I'expression protéinique ont été, pour
la plupart, significatives 7z heures aprés l'administration
d'ibogaine. L'intensité des spots des enzymes glycolytiques :
glyceraldéhyde-3-phosphate dehydrogénase, aldolase A et
pyruvate kinase a eté augmentée, respectivement de 3,2 ;
2,5 et 2,9 fois. La quantité d'une enzyme du cycle de Krebs, le
malate dehydrogenase, a ete augmentee de 3,6 fois (Tableau 1,
Fig. 1). Vingt-quatre heures apres I"administration d’ibogaine,
les niveaux de ces enzymes ne se sont révélés que faiblement
au-dessus du nivean des valeurs du controle, entre 1,1 et 1,4 fois
{Tableau 1).

Discussion

L'ibogaine est connue pour atténuer le syndrome de sevrage
dans les modéles animaux d'addiction aux morphiniques [4].
Puisque les effets anti-addictifs durent plus longtemps que la
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Tableau 1. Identification de protéines induoites 24 et 72 heures aprés 'administration d'ibogaine

Spot enzyme Nombre Parte Parte Theorique  Résultats  Peptides  Couverrure de
d'accession  de contrdle  de contrdle  Mr (Dalipl assorties  séquence (%)
24 heures. 72 heures

1. Glycéraldéhyde-s-phosphate  QQWU4 1,3 321 16 090/B,14 62 9 36
déhydrogénase

. Malate déhydrogénase 41476181 142 34 36 upflge 54 9 o

3. Aldoluse A 6978 487 1,13 245 39 783/805 6o 9 24

4. Pyruvate Kinase 2106 205 1,38 2,94 58 q4f70g 7o 10 16

Fg. 1. images particlies de gel 2-0 de protéome du cerveas de rat, représentathies d'un contrble simphe (& gauche] et 72 hiares apets traltement de Fanimal (§ deolte). Detalls pour

chague spot ksté dars de Tabdeaw 1

présence dans I'organisme de I'ibogaine, il est raisonnable de
verifier s'il ¥ a des altérations de I'expression des protéines
dans les cellules cérébrales, aprés son administration. Les
protéines cérébrales ont £l séparées par une Electrophorese
en gel bidimensionnelle. La spectrométrie de masse a éé
utilisée pour les différencier. L'analyse comparative montre
des amas protéiniques entre les images 2-I) du controle et
celles des animaux traités a l'ibogaine qui a été réalisée et
démontre linduction des enzymes lices au métabolisme
Energétique.

La plus importante altération de 'expression des protéines
a été observée dans les cerveaux de rats, 72 heures aprés
I'administration de I'ibogaine, alors qu'a 24 heures, il n'y avait
qu'un changement mineur, Cela peut expliquer son action
pralongée. Les amas de protéines significativement augmentés
ont été identifiés comme étant des enzymes métaboliques
qui font partie de la glycolyse et du cycle de Krebs, Ce sont
les glycéraldéhyde-3-phosphate déhydrogénase, aldolase A
et pyruvate kinase (Tableau 1), Ces enzymes participent d une
voie métabolique clé centrale par la production de consti-
tuants riches en énergie et interférant done avec le turnover
métabolique complet,

Plus explicitement, un certain nombre d'états physio-
logiques ou pathologiques de l'organisme doit ajuster la
proportion du flux, & travers des voies cataboliques, pour
couvrir la demande en énergie. Une modulation allostérique

de I'activité d'enzymes régulatrices a été considérée dans la
littérature comme pouvant étre un événement clé dans la
régulation de la proportion du flux. 1l faut ajouter que I'étude
des génomes fonctionnels met en lumiére des principes
nouveaux de régulation, dont la meédiation se fait par le
contrile de l'expression de génes dont il résulte un contrale
de la quantité d'enzymes, Des niveaux plus éleves d'enzymes
ont un effet minime sur I'état d’équilibre stable, puisque la
saturation a cinétiques d'ordre zéro n'est pas engagée dans ce
cas, Plus encore, leur influence est la mieux pergue dans des
phases de demandes & énergie élevée, au cours desquelles
elles peuvent soutenir un niveau constant de production, et,
dans notre cas, en maintenant une proportion normale
d'ATP-ADP au lieu d'une diminution.

Déterminer si la disponibilite d'énergie élevée 72 heures
aprés 'administration est secondaire, comme une compen-
sation d'une possible demande élevée en énergie, durant la
phase aigué des premiéres heures ou si ¢'est un phéno-
méne en sof, reste incertain.

L'ibogaine, en fait, augmente de maniére aigué l'utilisation
de glucose au niveau cérébral chez des animaux n'étant pas
habitués & une drogue, alors quelle le réduit chez les animaux
dépendant a la morphine [17]. L'amoncellement d'enzymes du
métabolisme énergétique indique que l'effet bénéfique de
I'ibogaine est sous la médiation, du meins en partie, d'une
influence sur le metabolisme energétique du cervean. Il est
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important de noter dans ce contexte que l'exposition
chronique a la morphine a, dans le cerveau des rats, un effet
opposé de réduction des niveaux de la glycolyse et du cycle de
Krebs. Un traitement chronique a la morphine stimule le
métabolisme anaérobique et fait augmenter le taux de lactate
[23]. La fatigue genérale et, spécifiquement, le baillement
comme signe précoce de sevrage, qui est une interprétation
physiologique fallacieuse d'une basse disponibilité en énergie
commge étant une hypoxie, sont en réalité en cohérence avec ce
concepl. Si au moins une partie du syndrome de sevrage passe
par une déplétion cellulaire en énergie, le mécanisme d'action
opposé de libogaine explique atténuation du syndrome de
sevrage ¢t du besoin irrésistible ainsi que ses autres effets anti-
addictifs. Puisqu'une détoxification par dissipation de I'éner-
gie et une réversion de la tolérance i la drogue demande des
modifications sous-jacentes de fonction et de structure dans
les cellules nerveuses, un turnover métabolique augmenté les
favorise [25].

Une exigence additionnelle d'énergie est aussi attendue
puisque des modifications morphologiques dans le cerveau
sont concernées, comme le fait suspecter la sécrétion
basale de newurotrophine gliale [13]. Les modifications
conséquentes de la plastique cérébrale pourraient étre la
base de changements du comportement de style de vie. De
méme, il est raisonnable de supposer que l'induction du
métabolisme énergétique influence I'agilité mentale,
I'apprentissage et le recouvrement de la mémoire refoulée
[21]. Cela facilite la révélation du statut psychique propre a
chacun et augmente Pefficacité de lapproche psychothe-
rapique des maladies addictives [9, 19].

Conclusion

Certaines médications, en particulier celles issues de la flore
ou du monde animal, semblent avair un effet de panacée
aspécifique qui influence de nombreuses fonctions biochi-
miques et physiologiques conséquentes, comme également
I'état psychologique et Pintégration sociale d'un individu. Un
turnover meétabolique facilité, soutenu par une disponibilite
en énergie agrandie, peut étre bénéfique dans différents érats
pathologiques, et iboga pourrait ére un adjuvant pharma-
ceutique utilisé en synergie avee des médications spécifiques
de certaines maladies,

Selon I"évaluation actuelle de cette discipline scientifique
qu'est la médecine, I'ibogaine fait partie d'une « sous-
culture médicale » qui est reconnue comme une réponse
spontanée & un besoin, une offre réactionnelle & une
demande d'wune population non satisfaite avec un traite-
ment par une substance courante et une tactique de
réadaptation. L'ibogaine est de fagon déméritoire connec-
tée avec un réseau de fournisseurs qui n'ont pas de
fondement professionnel.

Dans les cing derniéres années, 3 414 traitements ont été
documentés en Occident, sans tenir compte des expérien-
ces traditionnelles d'Afrique Centrale, ce qui représente
une augmentation multipliée par quatre en comparaison

=40 min

+3h

+54 h

Fig. 2. Eflet de Iiboga sur Mawa humaine [vant, enie &f apres traitement 2 bega)

des cing années précédentes! [3]. La motivation des
expérimentateurs est médicale ou spirituelle (si on
estime qu'il y a une distinction a faire entre les deux). La
communauté religieuse Sacrament of Transition (basée en
Slovénie : N.D.L.R) fournit de la matiére premiére, et cette
organisation représente une synthése éclectique entre ces
deux attitudes.

Au lieu de placer la « plante des dieux » sur la liste des
substances prohibées, démarche souvent politique sans
fondement evident en ce qui concerne la nuisance, il
faudrait faire un effort dans la direction de I'estimation et
I'évitement des risques possibles, sur la base de protocoles
sécurisés, d'un monitoring de la situation, d'une informa-
tion du public et d'une éducation mise @ jour des
protagonistes de traitements. Des recherches plus avancées
sont nécessaires pour mettre en lumiére divers aspects de
la plante avec son interaction humaine (Fig. 2). L'iboga et
les plantes qui lui sont associées ont leur place dans la
pharmacopée,
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2.3. IBOGAINSKA MEDICINSKA SUBKULTURA KOT SESTAVNI DEL GIBANJA
ZA ZMANJSEVANIJE SKODE NA PODROCJU DROG

IBOGAINSKA MEDICINSKA SUBKULTURA KOT SESTAVNI DEL GIBANJA ZA
ZMANJSEVANIJE SKODE NA PODROCJU DROG

Roman Paskulin
Casopis za kritiko znanosti, 2009, 239: 253-260

POVZETEK

Prispevek obravnava eticne poglede na zZivljenje, zdravje, varnost in svobodo. OriSe
trenutno stanje na podro¢ju motnje odvisnosti, odnos do odgovornosti zanjo ter moznosti
terapije. UmeS¢a duhovni pristop ob uporabi iboge. S pretresanjem mozZnih dobrobiti in
tveganj nakaze prakticne moznosti za sistematizirano izrabo njenega potenciala; tako v
zdravstvene, kot tudi v namene osebnostne in druzbene rasti.
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Roman Pagkulin

lbogainska medicinska
subkultura kot sestavni del
gibanja za zmanjsevanje
Skode na podrocju drog

Svetovna zdravstvena organizacija definira zdravie kot stanje
popolne telesne, psiholotke in socialne blaginje. Opisuje tore;
trenutno stanje posameznika na neki tocki v Casu. Tako predvi-
deva menjajoca se obdobja zdravia in bolezni skozi Zivljenje.

Ne predvideva pa vpetosti posameznika v kontinuumu ¢asa,
njegovega odnosa do preteklosti in $¢ pomembnejie: pricako-
vanj do prihodnosti. Ta so kot nekaj nepredvidljivega, a vseeno
odzivajoega se na nade delovanje v domeni duhovnosti; upanja,
zelja, priprodnje, vere ali namere.

Definicija zdravia 520 torej ne vkljucuje stopnje optimiz-

1 Tudi; vedrost, rodnoglednost, vizija,
smisel, zaupanje ...

2 Odvisnost v najiiriem pomenu, ne

le odvisnost od kemidnih substanc, pri
kateri najpogosteje pomislimo na sliko
odvisnika od heroina. Pri tem pa poza-
bljamo, da gledamao le wrh ledene gore in
da se pod gladino skriva velikanski nabor
razli¢nih bolj ali manj nesvobodnih posa-
meznikov, ki se brez svojega brezplodno
ponavljajofega se vedenjskega vzorca ne
potutijo uravnoteieni.

ma' kot glavne karakteristike duhovne blaginje in je kot taka pomanijkljiva.
Clovek je konéno bitje. Smirt je naravna. Je zdrava. Je normalna. Zato iztekajoéi se Elovek, ki
do svojega stanja goji tvoren odnos, pa naj bo to upor ali potrpljenje po odlogitvi, ni bolan ¢lovek.

Je le umirajodi ...

Zdravie je aktivnost. Zdravje je lahko tudi pasivnost, e se zanjo aktivio odlodimo. Zdravie

je sposobnost preveemania odgovornosti. Zdravie je odloditev. In zanj se namesto nas ne more

odlogiti zdravnik, on nam pri tem lahko samo pomaga.

Gre za tisti odtenek, ki prehlajenega posadi na kolo, ki fepavega poZene na plesisée in ki
nekatere umirajoce naredi blazene in bolj mladostne, kot je prenekateri starec v mladem telesu.
In obstaja nasprotni odtenek, ki nekatere zene v beg, omamo, spanje ...

Problematika odvisnosti® je kompleksno podrotije, ki sega od organskega prek mentalnega na
duhovno sfero, po pristopu od humanistike do skrajnosti naravoslovja, od tolerance do nestrpnosti
na podro¢ju etike in morale. Korenine se dotikajo vsakega izmed teh tezis¢ in nikdar izolirano.

Zato po nacelu relativnosti ni konénega, pravega pristopa, temve¢ je pravilni tisti, ki je pri-
rejen potrebam in pri¢akovanjem uporabnika. Pluralizem in deinstitucionalizacija sta za dobro

politiko na podro¢ju drog tako v preventivi kot kurativi nujna.
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. Prisvajitev vedine aspektov odvisnosti
pod okrilje medicine odvisnosti sicer
pravilno varuje odvisnika kot bolnika pred
krutimi moralistiénimi napach okolice,
prinese pa preved resigniran in substitu-
cijsko naravnan pogled na uporabnika,
kateremu je dodeljena preved pasivna
vloga v procesu szdravljenja«, zdravni-
ku oz. medicim pa prevel ekskluziven
poloZa) v primerjavi 2 drugimi vrstami
pomodi,

4 Widel sem najbolife ume svoje gene-

racije, unidene od norosti, sestradane,
histeniine, gole, kako se ob zon viaijo
skozi émnske ulice, iS¢of jezni fiks ... A
Ginsberg: Tuljenje in druge pesmi, 1956.

= Pogosto se vsiljuje misel, da tu nekaj
manjka. Clovek iz urejenega okolja in z
dobrim pedigrejem ofitno Strli iz drufin-
skega povpredja. Morda pa posameznik
le ni samo produkt genov in okolja. Mal-
fek, v oleh in karakterju tako izoblikovan,
iz primarne druZine Se pokukal ni, pa ni
prav ni¢ podoben starfem. »0d kod se

je ta vzel?'« Morda pa le ni nag prijokal
na ta svet ...

® predvsem gra za prevelike zahteve do
Zirtega okolja, saj izostanek cepljenja s
stresom v zgodnji mladosti pusti mlado-
stnika popolnoma nebogljenega ob stiku
s svetom, Tako so negacije grandioznosti,
ki je je otrok vajen v svajermn primarnem
okolju, v stiku z vrstniki vir obéutka
nezadostnosti in tesnobe in kar je Ze
huje; vir ogoréenja. Ker ni dobil, kar

mu gre, ima vso pravico, da protestira,
Zaupa samo sebi in svoji izkusnji in ko ob
stiku z drogo zafasno najde izgubljeno
ravnovesje ... (Temar, 2000)

Pluralizem ponudbe kurativne obravnave razvitega sindroma
odvisnosti je pravica drzavljanov, kajti druzbeno okolje je sood-
govorno za nastanck tovrstnih motenj; z izbiro pa uporabnik
vstopi v proces kot sotvorec zdravstvene obravnave.

Pojmovanje odvisnosti kot bolezni ima dve plati: prva je vsaj
{]L‘].'I'IH TEI?’.hr{.‘.II]CI]irﬂ\' IH]HEIIII{:I"ikEI nr;lgm'nrllusli £l Sh!l'le‘, v kEII’L"
rem se nahaja, in tako vzpostavitev okolis¢in za rehabilitacijo
s prilagojenim tempom, ki ga ta zmore. Seveda pricakujemo
postopno naraitanje odgovornosti, vzporedno in sopomensko z
ozdravitvijo (podobno kot vloga mavea pri zlomu).

Ker pa teinja k prepoznavi odvisnosti kot bolezni predvideva
in zapoveduje njeno kroniénost, vzpostavlja zacaran krog odvi-
snosti. Ne samo to, dotedanjo kemifno odvisnost razdiri %e na
odvisnost od zdravnika oz. zdravstva. Bodimo bolj natanéni: toksi-
koman ni odvisen od droge, odvisen je od njenega dobavitelja.?

Tu ima oznadevanje odvisnosti kot kroni¢ne in ponavljajoce
se bolezni tudi politi¢no in ekonomsko noto. Odvisnik (zasvoje-
nec, morda samo uzivalec) naj ne bi bil sposoben odgovornosti
in bolj ali manj potrebuje skrbnika. Sam koncept dekriminaliza-
cije uzivanja drog ni zgrelen, neprimerno pa je, da se namesto
svobodne presoje posameznika postavi nov ¢uvaj — zdravnik.
Gre za vzpostavitev kontrole nad populacijo, ki, ¢e je pri njej kaj
kroni¢nega, je to nepripadnost main-streamu.*

Neselektivia medikalizacija substitucijsko naravnane medi-
cine odvisnosti spominja na apati¢nost in nihilizem tistih, ki naj
bi bili usposobljeni za boj proti resignaciji. Definicija odvisnosti
kot kroniéne in ponavljajo¢e se bolezni in njeno razgladanje
je le korak od nagovarjanja k uZivanju drog. Sklicevanje nanjo
spominja na opravic¢evanje za lastne neuspehe in je ofiten dokaz
pomanjkanja vere v lastno delo.

Medicinska doktrina substitucijske terapije se je izkazala
za zelo ucinkovito pri zmanjievanju 3kode, ki jo uporaba drog
povzroci druzbi, bistveno manj pa kot dolgoroéna reitev za
posameznika.

Motnja odvisnosti ne izvira iz biokemi¢nega ali nevrotransmiterskega neravnovesja »per se«
po zapovedi genetske konstitucije. Ce bi, bi bil do danes 7e znan gen in potomei odvisnikov bi
bili skoraj praviloma odvisniki, slede¢ Mendlovemu dedovanju. Odvisnost se ne deduje, govori-
mo lahko kvegjemu o predispoziciji, pa Se za to ne vemo, ali ni priu¢ena v druZinskem krogu.’

Drzi pa, da trajna uporaba drog spremeni genski ekspresijski vzorec in s tem snovni ustroj
kot adaptacijo na prisotnost tuje snovi. Vsekakor pa sama kal predispozicije za razvoj odvisnosti
ne tidi v telesu samem, temved v odnosu posameznika do okolja.®

Dalj ¢asa trajajofa stresna stanja, 3e zlasti v obdobju razvoja, lahko vodijo do odklonov v
osebnostnem razvoju. Pri tem lahko razumemo kemifno iztirjenje kot fizitno manifestacijo
psiholotkih motenj in ne obratno. Proces je praviloma reverzibilen, a dolg in drag. Substitucija
nezadostnih endorfinov je daleé cenejia ...
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7 Odvisnost je motnja; morda celo to ne.
Enkrat presefeno odvisnost lahko vzame-

Treba je poudariti, da ima substitucija v nekaterih primerih :::?upﬁ‘;i”:::g:i"rz:-:_’b"“i:r::;a
svo) [I:mstorl kot trajna Ien1|)|]f1 v smislu zazdravitve kmménel = dvis!er;o PR Sama':;msr Tele
motnje. Pri dolgoletnem uzivalen drog se lahko spremeni pon odvisnost katerekoli vrste bi tako
biokemiéno ravnovesje, ki se ga ne da popolnoma povmniti v najprimemeje pojmovali kot zastoj.
izhodif¢no stanje in s tem fdgﬂlﬂ\lll zadovoljive psiho-fizitne 8
konstitucije za kakovostno bivanje, delovanje in pocutje.

V tem in le v tem primeru je smiselna stabilizacija z nado-
mestkom kot prvo in tudi zadnje dejanje v procesu zdravljenja, vsekakor pa ne pri ekperimen-
tatorju, instrumentalni ali zacetni habitualni rabi mladega, metabolno voljnega orga
Obnova fiziolotkih ravnovesij je tu lahka in o kroni¢nosti motnje ne sme biti govora.

Mit o dokonénosti mozganskih sprememb je Ze leta 1986 razbila dr. Levi-Montalcinijeva =
odkritjem zivénih rastih dejanikov — nevrotrofinov, ki spodbujajo obnovo in razrast zivénih
celic — in za svoje delo prejela Nobelovo nagrado ...

To dokazujejo tudi okrevanija po potkadbah moZganov, ki so sicer polasna, a pogosto pri-
\'LLILIU ll[] hL{]]‘:II II‘}I}‘}II]LE& UL'['L'. dl]]:l ||] 50 ])[!gﬂJILI]J 3 hlnl]‘”ﬁtlﬂ, Illlcllhl L[} e LI[H LL, I‘III]‘LINL mn
temeljitejie so.

V tej zvezi je zanimiv ibogain. Ce izvzamemo tradicionalno uporabo iboge v Afriki, jo

dl]f]d 'I'I.;'I.]]]Hll IJ[I/'['I.;'I. Lﬂr f{lnl\.]]f] £ ]JTLLII'II.;I'['IIL ﬂ(l‘l.]\]'ll']"\tl d(l'l'llll] tTI[lU\Lt ]L!‘ S0 EL(LII]L!‘
glasnejii namigi o uspeinosti iboge pri zmanjievanju abstinenénih sindromov po odtegnitvi
alkohola, nikotina, poZivil in opiatov in trajno zmanjianje Zelje po substanci.”

Po aplikaciji ibogaina je v mozganih poskusnih Zivali dokazano povecano izlo¢anje nevro-
trofina GDNF (He in sod., 2005). Opazili so, da se pri podganah, vajenih pitja alkohola, po
aplikaciji ibogaina zmanjia obseg popivanja. Po izkuinjah biomedicine je smiselno pri¢akovati
I:lﬂ[.][]l'.l(.:'['l IIEi.'['I{.:k ]'.Iri EI[!\'{:kll.

Slovenske Studije so pokazale dodaten uéinek; pospeieno izgorevanije sladkorjev in s tem vedjo
energetsko razpoloZljivost pri vseh vrstah celic, kar omogoéa hitrejsi metabolizem, obnovo in
aktivnost, ne glede na specializiranost in diferenciacijo (Paskulin in sod., 2006). Kaj pomeni pove-
IE;II'I]L '!I'L"'l.llu;l fl"nf..]'lll] LLI]L |]]||][I'|| H I FAY L]II’L'\. l]'l I]lLI]'IrL.fLI'I{].\r II][}/E;J.]'I.U"; '!Llllhll & "ni..(..][:l ."l\ lllllﬂ-
stjo in proZenjem akcijskih potencialov? Asociacijsko pestrost, ostrejie zaznavanje in povecanje
dozivljajskega sveta lahko opifemo tudi z duhovnim besednjakom — razsvetljenje, kot psiholoski
suvids ali preprosto kot povecano kondicijo in odpomost na stres. Ne nazadnje, pospelen meta-
bolni obrat olajia detoksikacijo in pospesi povrnitev zdravja, ne glede na osnovno nokso.

Tu se kaze prepletenost razlicnih nivojev bivanja in njihova neloéljivost; delovanje na posa-
mezen deleek 1.|:1]|\‘| & VSe lr]rllg:: .lh':ILLtL celote. Res je, da se posamezna |:|{:-c|rt:-t’_|;| modéno
prekrivajo in prek presefis¢ prehajajo druga v drugo, pa vendar lahko pristop k zdravju oz. vstop
v proces zdravljenja prvotno omejimo na eno podroéje in tako dobimo prijemalis¢e, preko
I{.i:ltl'..‘TL!‘g.i:t "n'plll"n'.i:'l.'l'ﬂﬂ 1 Vs [1T1.1g£l.

Vseeno pa se zdi, da je proces lazji v smeri od ideje k materiji. Vzrok teZav veCinoma tiéi v
napa¢nem dojemanju oz. nepoznavanju samega sebe, sledijo neprimerni odnosi do okolja, kar
se konéa v patoloiki manifestaciji na telesni ravni. To lepo dokazujejo t. i. civilizacijske bole-
zni. Zdravljenije se tako zafne pri razumevanju vzrokov in pri sprejemanju odloditev v zvezi z
odnosom do njih.

Simptomatsko zdravljenje tu vseeno ima svoj prostor in je na trenutke nenadomestljivo,
véasih Zivljenje refujode, a uéinkuje kratkotrajno in teZava ne preneha, dokler ni odstranjen
vzrok. Tako je tudi substitucijska terapija kot nizkopraZni ukrep za zmanjievanje $kode zaradi

www.ibogaine.mindvox.com

If'['l'l.rl
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? Nekateri utinek iboge povezujejo s po-

spedenim odstranjevanjem tujib snovi oz.

razstruplievanjem telesa, drugi prisegajo  yporabe drog v tem kontekstu popolnoma na mestu. Namen

::niﬁgﬁﬂi'tmi':;L‘:ﬂ:i:“ Iléllilﬂl'l'lt’m:i!'liﬂ droge je prit_.]mb!:ti i"flﬁ 72 0sNOVIIo socialno is!

iboge. Navidezno razhajanje je seman- psliuﬂuﬂct} obravnavo. Predvideti paje treba njeno zacasnost, saj

titne narave, ko se pogovarjamo o istih  najsubtilnejiih ster ¢lovekove samopodobe ni mogoce dojeti ali

stvareh z razliénim izrazoslovjem. razumeti, niti spreminjati, ko je ¢lovek pod vplivom narkotika.

Iboga se na afriski celini uporablja od pamtiveka. Prek

Figmejcev je bila predstavljena ljudstvom Kongoske niZine, kjer ima svojo zdravilsko, socialno
il'l d'l.'t}'l:l'}‘l.'!'l” \'I{]gﬂ.

Iboga, posudena in zmleta skorja korenine grma Tabernanthe iboga, vsebuje ved sorodnih
alkaloidov, predvsem ibogain. Je krepéilo in zdravilo za Jirok nabor bolezenskih stanj. Ta lahko
izvirajo na telesm ravni, kot je rekonvalescenca po infekcijskih boleznih, ali pa na psiholosko-
socialni noti izgubljenosti posameznika v druzbi, ki v svojem bivanju ne najde smisla in har-
monije z okolico.”

Duhovne iniciacija se %e danes mnoZiéno uporablja v kultu Bwiti, ki s svojima dvema mili-
jonoma privizencev pravzaprav predstavlja trdno in uveljavljeno verovanije, ki pa ni ekskluzivino
do kri¢anstva ali islama. Predsednik Gabona Omar Bongo je po veroizpovedi musliman, hkrati
pa nganga — svecenik v Bwiti.

Kot je bilo Ze re¢eno, iboga oz. alkaloid ibogain velja za uradno nepreverjeno, a domnevno
udinkovito sredstvo za prekinjanje odvisnosti. Vetrajno naraica tudi Stevilo znanstvenih elankov,
ki na Zivalskih modelih odvisnosti potrjujejo to hipotezo. Kontrolirane, dvojno slepe kliniéne
tudije, 3¢ ni; ameriski National Institute on Drug Abuse (NIDA) je leta 1995, potem ko je
leta 1993 sprejel protokole in odobril 1. fazo kliniénih Studij na Univerzi v Miamiju, projekt na
podlagi mnenj predstavnikov farmaceviske industrije ustavil (Alper, 2001).

Tako je tezidce dogajanja v povezavi z ibogo v zahodnem svetu preneseno v sfero nevladno-
sti. Bolj ali manj izkugeni laiki, pa tudi nekateri strokovnjaki namre¢ organizirajo tretmaje za
odvisnike, pogosto pa tudi za duhovne iskalce samorealizacije, ki pri sebi ne prepoznajo tezav
z odvisnostio. Mar odvisnik, ki ii¢e svobodo, ni duhowni iskalee samorealizacije? Tu se tudi
zastavi vpradanje izrazoslovja; kaj ta tretma sploh je? Tretma, seansa, zdravljenje, iniciacija,
verski obred .7

Ce bi pri ibogainski obravnavi govorili o zdravljenju, bi moral biti ibogain registriran kot
zdravilo in izvajalec zdravnik. Kot nakazuje razumevanije in interpretiranje zdravja v uradnem
zdravstvenem sistemu, registracije tudi v bliznji prihodnosti ni na obzonu.

Bitka z odvisnostjo pa je bitka s ¢asom. Kaj naj torej odgovori zdravnik, ¢e ga mlad odvisnik,
ki izgublja letnike v Soli, izgublja prijatelje in pridobiva spremljajoce bolezni, vpraia, kaj meni
o ibogainu!?

Gre za vpradanje odlogitve in vprafanje odgovornosti.

Po nacelu relativnosti ni kon¢énega, pravega pristopa k zdravljenju, pravilen je tisti, ki je pri-
rejen potrebam in pri¢akovanjem uporabnika. To velja bolj ali manj pri vseh specialnostih, e
kako pa na kompleksnem podro¢ju (medicine) odvisnosti. Pravi je torej tisti pristop, ki vkljucuje
bolnika kot sotvorca zdravstvene obravnave in ki ga ne obravnava kot neposvedeno telo, ki le
natanéno sledi navodilom.

Pravzaprav je odvisnost sama infantilen odnos do okolja, kjer odvisnik pri¢akuje, da bo nekaj
zunanjega resilo njegovo tezavo; od dojke k drogi. Tako je Ze sama odlotitev za ibogainski tret-
ma, ¢e je seveda svobodna, sama po sebi terapevtska. Spominja na primarni krik: Dovolj!!! in s
tem preobrat iz trpne v vorno pozicijo.
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10, . kaj bi rad, da recem? Te stvari
so prikrite, midva pa sva na isti strami

Vseeno pa ima obravnava z i]':lng.',linmn poleg elementa tanﬁic_e. Ko ta pade, naju ne bo ved tus
dejanja in odloéitve tudi materialni element vnosa substance Sl o
v telo. Tu bi bila negacija dolo¢enih tveganj neodgovorna in
zavajajoa, Tako kot za vsako zdravilo tudi tu velja, da mora biti pri¢akovano tveganje preseze-
no s koristjo, da je uporaba upravi¢ena. Korist vsakrinega zmanjanja Skode pri uporabi drog
je neoporedna, pa najsi gre za abstinenco ali vsaj za prehod na manj ikodljive oblike uporabe.
Vsekakor pa je odloditev na strani uporabnika. Odgovornost na strani uradnih struktur je v
tem primeru zagotoviti primerno obvei¢enost javnosti o moznih tveganjih in koristnih, kar je
temeljni pogoj za objektivino odlo¢itev.

Tako imenovana ibogainska medicinska subkultura po zadnjih podatkih moéno naraséa
{.-*i.lpur, 2008). Mimo tradicionalne in tunistiéne upnrulht: ilmgzlin;! v Afriki je bilo na Zahodu v
letih 2001-2006 dokumentiranih 3414 tretmajev. ‘To je 3tirikratna porast v primerjavi s pred-
hodno petletko; dodati je treba 3e Stevilne nedokumentirane tretmaje. Skupina, ki je izvedla
poizvedbo, je naravo tretmajev uvrstila v 3tiri skupine:
medicinski model,

— tretma z lai¢nim vodstvom,
— samopomod,
- religiozno-duhovni obred.

Motiv uporabnika je bil pri dveh tretjinah tezava z odvisnostjo in pri eni tretjini duhovna rast.

Omenjena tretjina uporabnikov iboge ali ibogaina v kontekstu »medicinskosti« ni sporna.
To so vsekakor fizi¢no, psihiéno in socialno zdravi posamezniki, ki se za tretma odlogijo iz
duhovnih nagibov z namenom duhovne rasti.

Duhovnost je (tudi) iskanje svoje kontinuitete v veénost. lboga, v tem primeru kot sveti
zakrament, na dozdaj 3e nepojasnjen nacin omogodca jasnejii vpogled v ¢lovekovo preteklost,
kot nam to omogo¢a spomin, objektivnejdi pogled z distance na sedanjost in odpira vizionarsko
tehtanje moZnosti za prihodnost. Psihologi bi temu rekli uvid, a je termin preve¢ razumske
narave, da bi lahko opisal to vidno, tipno in slifno izkudnjo vecnosti asa, socasnosti trenutkov
in obéutenja prisotnosti vigjih nagel iz zakulisja (Naranjo, 1973).

lzkuinja prinese vizijo, (ponovno) osvetli ¢ilj in osmisli posameznikove bivanje. Sporodilo
je v obliki simbolov, ki so vEasih transparentni, drugi¢ pa prikriti in se razkrijejo Sele ¢ez ¢as. In
¢lovek se spomni sebe. V izvirnem besednjaku je izkudnja z ibogo potovanje v Bwiti, v dezelo
prednikov oz. v deZelo mrtvih, kjer se ¢lovek spomni svojega poslanstva.'

Je lahko prebujeno (zajupanje kot posledica onkraj videnega tako moéno, da zmanjia, sko-
raj iznidi sindrom odtegnitve in utisa smrini gon po drogi?

Glede pravnega statusa je vedina drzav sveta ibogainu naklonjena; v izvornih dezelah je
iboga celo &islana kot sveta rastlina in ekonomski vir dohodka.

Izjeme so ZDA, Belgija, Danska, Svedska, Svica, Avstralija, kot zadnija je ibogain na seznam
kontroliranih substanc uvrstila Francija, in sicer po nesredi, ko je pod vplivom ibogaina utonil
¢lovek. Znanih je tudi nekaj primerov, ko so pri toksikoloskih analizah obdukeij v biologkih
tekocinah nadli sled ibogaina, a je vloga le-tega pri vzroku smrti neznana.

Vpradanje vamosti vsekakor je na mestu in dejstvo, da ni bilo kontroliranih klini¢nih testi-
ranj ibogaina kot zdravila, mora biti evidentno vsakomur, ki se odloéi za tretma.

Zainteresirani pa ima po drugi strani pravico tudi do naslednjega podatka: iboga se v
Centralni Afriki stoletja uporablja v druzinskem krogu in v o#ji skupnosti, kjer obred zauzi-
tia simbolizira sprejetje mladostnika v svet odraslih. Posredujejo in organizirajo ga starsi, kar
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¥V oeautdv (gnothi seauton) -

spozn{av)aj se. Napis na Apolonovem
prerociscu v Delfih, kier je prerokovala  pakazuje na empiriéno dokazano zadovoljivo stopnjo varosti.

Pitija.

Farmakovigolanca — prezivetje zdravila na trgu — je v tem pri-
meru zelo visoka in kljub nekaterim rasnim razlikam dopuica
prenosljivost izkuenj na Zahod.
V Sloveniji je tako registrirana verska skupnost Sakrament Prehoda (sacrament.kibla.si), ki
je odprta tako za ateiste kot za ljudi vseh veroizpovedi in se ne oznanja kot ... edina prava vera ...
Prav tako mi ekskluzivna do odvisnikov, se pa distancira od definiranja iniciacije kot zdravljenja
odvisnosti (Knut, 1994),

Slovenska javnost ima priloZznost spoznati pojave tovrstnih subkultur predvsem po zaslugi
socialno-antropoloske raziskave AnZeta Tavéarja s Filozofske fakultete Univerze v Ljubljani, ki
]IL: & Ch“}gﬁ!ﬁikilﬂi t{:}lllikilll]i [}PE!I[}\'EII 'i.'l'l'ici.i;l‘..‘ijﬁ-lﬂ.: H]]]‘C{]L‘ S&kailll]ﬂ:l]l}l P]‘L‘I]U[]EI 'i'l'l I!I'[..'dﬁ-hl".'i.l
lokalno podkulturo na podlagi globalnosti »ibogainskega gibanja« (Tavéar, 2006).

Tudi domaca znanstvena in strokovna prizadevanja so bila uspeina pri evalvaciji ibogaina
kot zdravila. Center za mentalno zdravje, Ministrstvo za zdravstvo in Urad za zdravila so bili
pred desetimi leti resen sogovornik za izpeljavo kliniénih testiranj, a je bil projekt, kot Ze rece-
no, ustavljen.

WVseeno pa nadaljujemo predkliniéne raziskave na modelih odvisnosti, kjer OMI Institut
(www.omi.si), zavod za antropoloiko medicino, zdruzuje laboratorije Medicinske fakultete,
Fakultete za farmacijo in Biotehniske fakultete Univerze v Ljubljani. V desetih letih je s pod-
poro Urada za droge, Indtituta za varovanje zdravia, Ministrstva za zdravie, Mestne obtine
Lijubljana, Fakultete za socialno delo, Centra za mentalno zdravie, Fakultete za racunalniitva
in informatiko in Open Society Institute uspel osvetliti nekatere vidike delovanja ibogaina in
se lahko pohvali # dobro uveljavljenostjo publikacij in predavanj v svetu tako v strokovni kot v
lai¢ni javnosti.

Kot je braleu sedaj Ze jasno, je cela »red« okoli ibogaina zelo kompleksna in pogled nanjo
precej zaznamovan z vnaprejinjimi staliséi in predsodki. Za nekatere je neodtuljiva pravica do
verovanja, za druge z ustavo zajaméena pravica do gibanja — pa¢ navzgor in navzdol in ne samo
horizontalno iz sluzbe domov in v gostilno, za tretje nepovabljeno obiskovanje Olimpa, ki si
zasluzi kazen ...

Iskalci sebe in svoje poti so stan kot ¢loveitvo." Za petami so jim vedno tudi ponudniki
dobrin in storitev. Ibogainska scena je postala trina nisa, tako v smislu duhovnega turizma v
Afriko, kot tudi v obliki stevilnih ponudnikov na Zahodu. Pojavi se neobhodno in potrebno
vprasanje ohranjanja kakovosti ponudbe.

Ta pa je v€asih zelo nizka. Prodaja ibogaina po internetu s skopimi navodili za domaco upora-
bo je dale¢ od standardov in protokolov, ki jih neformalno obéestvo iboga scene ima in spodtuje.
Pricakovati medicinsko izobrazbo vseh ponudnikov bi bilo v tem trenutku iluzormo in tudi nepo-
trebno, v primeru duhovnih iniciacij tudi popolnoma irelevantno. Pri religioznem obredu gre
namred za odmerek, manjii od detoksikacijskega, in so pri izpolnjevanju osnovnih meril zdravja
tveganja neznatna, tj. primerljiva $portnim tveganjem. Minimum za vodstvo katerekoli vrste tret-
maja pa naj bi bila vsaj osebna izkuinja z ibogo in s tem razumevanje procesov pred tretmajem,
med njim in po njem.

Potrebna povratna informacija javnosti kot varnostna varovalka glede kakovosti je lahko
zagotovljena tudi sama po sebi s pluralizmom ponudbe, kjer gre za preZivetje uéinkovitih in
za odpad neprimernih. S sodobno informacijsko tehnologijo je posredovanje informacij in
ozaveifanje zelo olajiano in to ne bi smel biti problem. Vsebinsko strokovne in preverjene
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informacijske spletne strani lahko za minimalne stroske posredujejo verodostojne podatke in
so stidid¢a za izmenjavo mmnenj in izkudenj. Za kaj takega pa zadeva ne sme biti ilegalna in
stigmatizirana kot nekaj sramotnega in napacnega.

Bliznjica do navidezne varnosti, ki se je Ze ni¢ kolikokrat izkazala za slepo ulico, je prohi-
bicija. Sto let izkudenj je dokazalo poslabsanje kakovosti in kontrole ponudbe ter neuspeh pri
zmanjievanju uFivanja substanc,

Trend izogibanja tveganju in neupravidenega precenjevanja varnosti na ratun osebne svo-
bode ogroza napredek; pa naj gre za osebnostni razvoj, ali pa za razvoj novih, u¢inkovitejsih in
cenejiih metod zdravljenja oz. bolj zdravih in svobodnejiih druzbenih odnosov.

Vsekakor pa je treba nadaljevati znanstveno in strokovno evalvacijo ibogaina kot zdravila,
ga primerno umestiti v javnozdravstveni okvir in s tem zadevo pravno urediti. Vsaj kar zadeva
status in legitimizacijo zdravilnega potenciala substance; duhovni vidik tozadevno moéno pred-
njaci in je v Sloveniji formalnopravno urejen.

Pojav ibogainske subkulture je spontani odgovor na potrebe sodobnega ¢loveka, na nezado-
voljstvo nad pretirano materialisti¢no naravnano medicino ne eni strani in na pretirano indok-
trinirano duhovno ponudbo na drugi. Je eksistenéno vprasanje brez odgovora in je odgovor brez
predhodnega vprasanja.

Bo Slovenija zbrala pogum in dovolj samozavesti, da povede posameznika sto let po dr.
Klementu Jugu na vrh te gore? Tako kot se s tveganjem Zivljenje lahko konéa, se brez tveganija
zivljenje niti zaceti ne more ...

Slika: Indukcija energije na ravni celic se odraZa na bicenergiji celega telesa — avri.
Primerjava avre ¢loveka pred iniciacijo, med njo in po njej. (www.gape.org)

=40 min +3 h +54 h

Roman Pakulin | Ibogainska medicinska subkultura kot sestavni del gibanja za zmanjievanje skode ... 259



Paskulin R. Farmakodinamika enteogenih drog — vpliv na izrazanje genov.
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2012

23

Literatura

ALPER, K. R. (2001): lbogain: A Rewiew. The Alkaloids, 3t. 56, 1-38.

ALPER, K. R., LOTSOF, H. 5., KAPLAN, C. D. (2008): The ibogaine medical subculture.
Journal of Ethnopharmacology, 3t. 115, 9-24.

HE, D.-¥., MCGOUGH, N. N. H., RAVINDRANATHAN, A., JEANBLANC, )., LOGRIF, M. L., PHAMLUONG, K.,
JANAK, P. H., RON D. (2005): Glial Cell Line-Derived Neurotrophic Factor Mediates the Desirable Actions
of the Anti-Addiction Drug lbogaine against Alcohol Consumption. The Journal of Neuroscience,
it. 25, 619-628,

KNUT, A. (1994): lboga. Maribor, Zrcalo.

MNARAN|O, C. (1973): The Healing Journey: New Approaches to Consciousness. New York, Pantheon Books, a
division of Random House.

PASKULIN, R., JAMNIK, P, ZIVIN, M. RASPOR, P, STRUKEL], B. (2006): Ibogaine affects brain energy
metabolism. European Journal of Pharmacology. 3t. 552, 11-14.

TAVCAR A. (2006): Substance kulture: uvodi v antropologijo drog. Diplomsko delo, Ljubljana, Filozofska
fakulteta,

TOMORI M. (2000): Odvisnost kot poizkus resevanja notranjega ravnovesja. Odvisnosti, 5t. 1-2, 8-9.

http:/ fwww.omi.sif

http://sacrament.kibla.si/

http://www.gape.org/

http://ibogaine. mindvox.com/

260 Casopis za kritiko znanosti, domiljijo in novo antropologijo | 235-236 | (Z)nova medicina



Paskulin R. Farmakodinamika enteogenih drog — vpliv na izrazanje genov. 24
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2012

2.4 INDUKCIJA ENCIMOV ENERGETSKEGA METABOLIZMA KVASOVKE
SACCHAROMYCES CEREVISIAE IZPOSTAVLIJENE IBOGAINU JE ADAPTACIJA NA
AKUTNI PADEC ATP ENERGETSKE RAVNI

INDUCTION OF ENERGY METABOLISM RELATED ENZYMES IN YEAST
SACCHAROMYCES CEREVISIAE EXPOSED TO IBOGAINE IS ADAPTATION TO
ACUTE DECREASE IN ATP ENERGY POOL

Roman Paskulin, Polona Jamnik, Natasa Obermajer, Marija Slavi¢, Borut Strukelj

European Journal of Pharmacology, 2010, 627: 131-135

POVZETEK

Ibogain je bil v zadnjih desetletjih predmet iz¢rpnih raziskav v povezavi z lastnostjo
prekinjanja odvisnosti in zmanjSevanja sle po drogi. V nasi predhodnji $tudiji smo
predstavili indukcijo encimov energetskega metabolizma podganjih mozgan po aplikaciji
ibogaina 20 mg/kg i.p. 24 in 72 ur pred proteomsko analizo. V tej Studiji smo kultivirali
modelni organizem kvasovko Saccharomyces cerevisiae ob prisotnosti ibogaina v
koncentraciji 1 mg/l. Grozd encimov energetskega metabolizma t.j. gliceraldehid-3-fosfat
dehidrogenaza, fosfoglicerat kinaza, enolaza in alkoholna dehidrogenaza so bili inducirani
po petih urah izpostavitve. To je kompenzacija demonstriranega padca ATP ravni ob
ibogainu. Kvas v stacionarni fazi rasti je uporaben model za Studij osnovne presnove
evkariontov, vkljuéno &loveka. Studija dokazuje, da u¢inek ibogaina na metabolizem ni ne
vrstno, ne tkivo specificen. Ta u¢inek ni posredovan preko v literaturi opisanih vplivov na
receptorje, saj jih ta model nima.
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Tobemarthe iboga
Addictinn therapy
Erergy metabolsim

Ibogaine has been extensively studied m the Lt decades in relation to its anti-addictive properties thal have
been repeatedly reported a5 being addiction imterruptive and craving eliminative. In our previous study we
have abready demanstrated induction of energy related enzymes in rat brains treated with fhogaine at a dose of
20 mg/lg iLp. 24 and 72 h prior to proteomic analysis. In this study a model organism yeast Soccharommyces
cerevistar was cultivated with ibogaine in a concentration of 1 mgA. Encrgy metabolism cluster encymes
glyceraldehyde-3-phosphate dehydrogenase, phosphoglycerate kinase, enolase and alcohol dehydrogenase
were indwced after 5 h of exposure. This i a compensation of demonstrated AT pool decrease after ibogaine.
Yeast in a stationary growth phase is an accepied moded for studies of housekeeping metabolism of eukaryotes,
including humans. Study showed that ibogaine’s influence on metabalism is neither species nor tissue speaific,
Effect is not meddiated by binding of ibagaine ro receptors, as previowsly described in literature sipce they ane

lacking in this model,
Proseamics

10 2009 Elsewier BV, All rights resenved.

1. Introduction

ogaine, an indole alkaloid present in the root bark of African plant
Tabermanthe iboga has been extensively stucdied in the last decades in
relation o s anti-addictive properties that have been repeatedly
reported as being addiction interruptive and craving eliminative for
oplates, stimulants, alcohol and nicotine (Alper et al, 1999, Maciulaitis
et al. 2008 ), Although controlled clinical trials haven't yet been done, both
lay and scientific literature suggest a certain level of ibogaine's efficacy
(Loasof, 2007; Mper et al, 2008 ). Cliims are supported with results from
i vitro studies and proven in animal models of drug addictions {Alper,
2001 ).

Multiple ligand binding and activity modulation actions of ibogaine
on receplors, transporters and enzymes have been described in the
scientific literature, in particular: 5-Hydroxytryptamine (5-HT), opiosd,
nicotinic and N-methyl-p-aspartate (NMDA) receptors, dopaminerggic
and 5-HT transporters and monocamine oxidase enzyme {MAD) (Alper,
2001; Glick et al,, 2002; Leal et al. 2003).

Besides the effects on receptors, transporters and enzymes, the
molecular aspects of ibogaine's influence on drug addictions concerning
signal transduction and modulation of gene expression are becoming

* Cormesponding awthar, Tel: 4386 41 351 531; fax: + 386 1 5497235,
E-mail addreey roman paskalingsicdnet {R Patioaling

C014-2920% - e frond mattes © 2000 Elsevier BY. All nghts réserved.
i B0 B i 2004, 10,002

increasingly recognized (A6 et al, 1999: Dnaid et al, 2002 ). Consequent
bischemical, neurcendocrine, structural and functional changes in
terms of brain plasticity have been sugzested (Ali et al, 1996; He
et al., 2005; Carnicella et al, 2008),

Our recent work (Padkulin et al, 2006} showed the stimulating
influence of ibogaine at a dose of 20 me/kg Lp. on rat brain energy
metabolism, We have observed changes in proteome ar 24 and 72 h
after i.p. application with induction of ghycolysis and TCA cycle enzymes
[glyceraldehyde-3-phosphate dehydrogenase, aldolase A, pyruvate
kinase and malate dehydrogenase).

In the present study analysis of changes in proteome using 2-D elec-
trophoresis was done again, this time on yeast Saccharomyces cerevisioe in
stationary growth phase, at a concentration of 1 mg/ ibogaine in the
media, which represents local bioavailability in brain tissue in previous
experiment [Mash et al, 2000; Kontrimaviciute et al. 2006).

This cell suspension model doesn't show any cell differentiation,
nor organization in tissue, and it lacks the influence on metabolism
due to synaptic intercellular communication, as is the case in in vive
experiments. In spite of that, yeast is an accepted model for studies of
basic metabolic pathways of higher eukaryotes, including mammalian
cells [Ma, 2001; Menacho-Marquez and Murguia, 2007,

The aims of this study were to investigate if the effect of ibogaine k=
species andfor tissue specific and to find the cause for the induction of
energy related enzymes.
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2. Materials and methods
2.1. Yeast stroin and cultivation

Yeast strain S288C (MATee mal gal2) was used in this study. Cells
weere cultivated in YEPD medium with the following composition: 10 g1
glucose (Kemika), 5 g1 yeast extract {Biolife), and 5 g/l pepton { Oxoid),
at 28 "C and 220 rpm to the stationary growth phase. Then cells were
centrifuged for 5 min at 4000 rpm. washed once with 50 mM potassivm
phosphate buffer, pH 7.0 and suspended in the same buffer at a con-
centration of 1 - 10" cells/ml.

A Tresh ibogaine stock solution (10 mg/ml) was added to the cell
suspension (o reach different concentrations: 0, 1, 4, and 20 mg/1, After
025,05, 1, 2 and 5-h incubation at 28 "C and 220 rpm, samples were
taken to measure cell energy metabolic status and intracellular
oxidation of treated and non-treated cells. Protein profile of yeast cell
extract was analyzed only at 5h of exposure to the lowest concentration

of 1 mg/l.

2.2 Two-dimensional electrophoresis

Cells were sedimented by centrifugation frem 20 mi samples of the
cultures and washed twice with 50 mM patassium phosphate buffer, pH
7.0.0.1 gofcells {wet weight) was suspended in 0.5 ml extraction buffer
(40 mM Tris-HCL, pH 8.0; 2% (w)v) 3-](3-Cholamidopropy] jdimethyl-
ammaonial-1-propanesulfonate (CHAPS), 65 mM dithiothreitol (DTT))
containing protease inhibitor cocktail (Complete, Mini: Roche) — 1
tablet per 10 ml of buffer. The cells were disrupted by vortexing with
glass beads five times, 1 min each with 1-min intervals for cooling the
mixture on ice. The cell homogenate was centrifuged at 20000g for
20 min at4"C

The protein content in the cell extracts was determined by the
methed of Bradlord {1976) using bovine serum albumin as standard,

Two-dimensional (2-D) electrophosesis was performed according to
Girg (1991) with minor madifications. Samples (150 jg protein] were
mixed with rehydration solution (9 M urea, 2% (wiv) CHAPS, 25 (v}
immaobdlized pH gradient (1PG) buffer, 18 mM DTT, a trace of bromophe-
nal blue) and applied on 13-om immaobilized pH 3 to 10 gradient (IPG)
strips (GE Healthcare ). After rehydration {13 h) isoelectric focusing ([EF)
as first dimension was camied out at 20°C on a Multiphor I (GE
Healthcare }. The following voltage program was applied: 300V (gradient
over 1 min), 3500 V  gradient over 1.5 h), and 3500 V [ fixed for4 h). Prior
to sodivm dodecyl sulphate-polyacrylamade gel ebectrophoresis (SD5-
PAGE), the IPG strips were equilibrated i SDS equilibration buler
(S0 mM Tris-HCL pH 8.8; 6 M urea, 30% (v/v) ghycerol, 2% (w/v) 505, a
trace of bromophenol blue) containing 1% DTT for 15 min, and containing
A8% iodoacetamide for an additional 15 min, SDS-PAGE as the sacond
dimenskon was carried out with 12X running gel on the vertical dis-
continuing electrophoretic system SE 600 [Hoeffer Scientific Instru-
ments) at constant 20 mASgel 15 min and then at constant 40 mA/gel
until the bromoghenol blue reached the bottom of the gel. 2-D gels were
stained with Sypro Ruby (Invitrogen), For each sample two 2-D gels were
run at the same conditions.

2.3 Protein visualizetion and imoge anafysis

2-D gels were recorded using the COD camera GBOX,_HR (Syngene ).
Gel image analysis was done with the 2-D Dymension soltwane version
202 [ Syngrene) and included spot detection, spot quantification, pattern
aligning and matching. For all spot intensity calculations, normalized
volume values were used. The resulis are expressed as a ratio of the
normalized volume of protein spot in ibogaine-treated cells divided by
normalized volume of matched protein spot in untreated control cells at
the same time of exposure, Dilferences by a fold change =2 between
treated and untreated cells were considered as significant.

24, Protein identification

The protein spots of interest were excised from the gels and anahzed
by LC-MS/MS using an ESI-TRAP instrument. The Mascol sodtwane was
wsed to search SwisProt 54.7 database, The following search parameters
were applied: 5 cenevisioe as species; tryplic digest with a maximum
number of one missed deavage. The peptide mass tolerance was set (o &
1.5 Da and fragment mass tolerance to 4+ 0.5 Da. Additionally, carbami-
domethylation and oxidation of methionine were considered as possible
madifications, Mascot protein scores greater than 29 were considered
statistically significant (P<0.05).

2.5, Determinarion of cell energy metabolic starus

Cell encrgy metabolic status was determined via the ATP pool by
msasuring luminescence with the commaercially availabde kit BacTiter-
Glo™ Microbial Cell Viability Assay [(Promega) according to the
manufacturer's instructions, Briefly, 100 of BacTiter-Clo reagent was
added to 100 W sample of cell culiure and after 5 min luminescence was
recorded using the microplate reader Safive [ (Tecan), The results wene
expressed as a difference in ATP pool regarding the control.

26, Estimation of intracelular axidarion

Intraceltular oxidation was estimated by using 2*,7"-dichlorofluor-
escein [HaDCF), which is able to react with oxidant-reactive oxygen
species. It is given as 2,7 -dichlorofluorescein diacetate |HaDCFDA),
which easily penetrates the plasma membrane and is hydrolysed inside
the cells by non-specific esterases, Non-fluorescent H;DCF is oxidized to
fluorescent 2*,7"-dichlorofluorescin [ DCF), which is determined Nuor-
imetrically {Jakubowski and Bartosz, 1997 ).

Cells were sedimented by centrifugation from 2 ml samples of the
cultures, washed twice with 50 mM potassiem phosphate buller, pH 7.8,
resuspended in the same buffer at a concentration of 1% (v/v) and
preincubated at 28 °C for 5 min. H;DCFDA was added a5 stock of 1 mM
ethanol solution toa final concentration of 10 pM. Alter incubation (28 °C,
20mm, 20min) 200l of cell suspension was transferred o the
microplate and fluorescence was measured using the Tecan microplate
reader Safire Il {excitation and emission wavelengths of 488 and 520 nm,
respectively), The results were expressed as a difference in reactive
axygen species kevel regarding the control.

3. Results

We have repeated our previous in vive experiment with rats, this
time on yeast S, cerevisioe oell culture in stationary growth phase with
1 mg/l of ibogaine in media, which mirrors peak mammalian brain
rissue concentration after 20 mg/'kg ip.

Proteins from 5 b ibogaine-treated and control yeast cells were
separated with 2-D electrophoresis and analyzed using the 2-D
Dymension software, OF all protein spots that showed a significant
change in intensity compared to contrel sampbes 12 spots that fall in the
category of interest were excised and analyzed by LC-MS/MS, which
gave sufficient confirmation of protein identity for five spots.

Proteins that were induced in yeast cells treated with ibogaine relative
to contr] samples were identified as metabolic enzymes imiohved in
ghycolysis: glyceraldehyde-3-phosphate phosphoglyoer-
ate kinase, enolase and alcohol delydrogenase (63-, 46-, 3.8-, and 32-
fold, respectively); and one as a member of antioxidant defenoe:
superoxide dismutase (2.2-fold) (Fig. 1, Table 1)

To find the background of ensyme induction, ATP pool was measured
in dose and time escalation manner, Results showed that immediately
after exposure of yeast cells to ibogaine, the AT pool measured by
luciferine Tuciferase test significantly falls in a dose dependent manner
{Fig. 2A). It reaches the minimum at 30 min and then gradually returns
towards control,



Paskulin R. Farmakodinamika enteogenih drog — vpliv na izrazanje genov. 27
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2012
R Pedkulin of el | Ewmpean journal of Pharmocology 627 (2000) 137-115 133
— A
- - m
. i LS '__ L3
= ',......th e [ e
— . . — - '3 g_t:_ -1
. : *"".. ""‘“ ol -
) ) i g §
=
" 1 - § -1; s
. £E
o P -
R 1, Representative pantial 2-0 gel of peoteins extracted (i Socchrontyoes cerevisioe
erils: eft — control cefis, right — cells treated with 1 me/ ibogaine after 5-Iy exposure. S H L) | % 1
Labeled proteins were found (o be upregulated and were identified oy LE-MS3S, Detasy T 'r .
are listed in Table 1. B e ol e st | ]
[ILEE
Samples grown for 5h in the presence of ibogaine at 1 mgi
concentration, akso used for 2-D proteomic analysis, were washed with T o
phosphate buffer. Eliminating the ibogaine from culture gradually brings iL:*. 80
AT levels above the control ones (g 2B). 'I:E
Reactive oxygen species levels were simultaneously measured and < 5 do
we have observed immediate elevation of reactive oxygen species f_g
production after the ibogaine lasting up to 1 h, then inverted to decrease E w bk /
reaching the minimum at 2 b and this was followed by gradual return ki -E o
towards control (Fig. 3). -
Additionally, enhanced synthesis of numerous unidentified types of 30
low abundance proteins with relative shift of protein quantity towards
A4

Jow abundance fraction was observed and processed by computer ana-
Iysis of existing 2-D gels, where a pormalized volume value of 0.5% was 2
distinguishing criterion for a spot to enter low v high abundance group.
Quantity of low abundance group was relatively enriched by a factor of
127 In treated sample compared to contral while high abundance group
being relatively impoverished, While high abundance group can be
considered as a representative of structural proteins being constant at
non-growing yeast cells in statonary growth phase, elimination of its
relative diminution gives an increase factor of 1.76 for low abundance
group | Table 2).

4, Discussion

Molecular aspects of drug addictions are becoming Increasingly
recognized and findings suggest involvement of adaptation changes in
gene expression patterns with the influence on cellular metabolism;
to the very fundamental and ubiquitous housekeeping metabolism
(Lietal,, 2008). Reversibility of such changes is the platform for future
anti-addiction treatments.

The induction of energy metabolism related enzymes due to tbogaine,
previously triggered in vive on rat model, was repeated on yeast 5. cere-
visioe, which 5 an accepted modet for studies of primary metabolic
pathways of higher eukaryotes (Ma. 2001; Menacho-Marquez and
Murguia, 2007). A group of catabolism related enzymes was found to

] e e
=10 0 {[1] b1 | k1] 40 1] ¥l T
Time aiber woshing (min

Fig. 2. A Mexuring of ATP pool during exposure of cell o diffenent congentrations of
ibogaine. Results are expressed &5 diflevence in ATP pool reganding the control and were
masured in dupicate from two independent cultares lor each concentration. The bBars
represent the sverages £ SE B Measiring of ATP pood after elienination of ibogaine from
culzuze treated for 5 b at a conorniration of | me/L Results are expeessed a5 difference in
ATF pood regarding the comirold and were measuned in duplicate from two isdependent
cultures, The baes repiesent the averages + SE

be induced after 5 h of exposure (o ibogaine in a concentration of 1 mg/l
(Fig. 1, Table 1); in higher proportion of induction and after shorter
exposure compared o our previous study, assuming presently wsed
concentration to be representative of brain tissue concentration in our
previous experiment (Padkulin et al. 2006; Mash et al, 2000;
Komtrimaviciute et al., 2006).

Ibogaine is known to affect numerous receptors and enzymes that are
lacking in yeast cedl. Therefore it is proved that enhanced expression of
energy metabolism related enzymes is not mediated through receptor
bindings, a5 previously described in the lterature and it is not linked to
cell differentiation or erganization in tissue.

In search for a cause of enzyme induction, ATP pool and reactive
axygen species bevels were investigated, ATP bevel falls to the minimam at
30 min of ibogaine’s presence and then gradually retums towards control.

Table 1
Lis2 of Seccharomyres cenevizoe identified probesns whote expressions were stimualated by 1 mg] ibogaine.
Spot enzyme Swvin-Prof accesasbon number Fold ibogaine ‘contral Thear. hL(Dal/pl Matched peplides Mascot score
1 [LLIEL L] 603 ASTIGAS 14 1
Ctyceraldehytie. 3-phoph ety 1
2 PS40 458 AaTann 18 "
Phonsphoghycerate kinase
1 OIS 148 HTIASET F /) FEE
Ennlase 2 | 2-phosphopyruvate dehydratase 2}
4 0330 12 BTG IR L A
Alcohot dehydeogenase 1
] (LU RE) 23 15855/5.62 7 125

Supetaxide dismutase (Cu-Zn)
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Fig. 1. Measuring of reactive coaygen species level duning exposare of cells (o different
concentrationn of ibogaine. Resulty are expressed a3 dilference i reactive oxygen
species level reganding the control and were measured in dupdicate from o
independent caltures Sor each concentration. The bars represent the averages 55

Table 2
Comparison of relative contengy ol lew and high abundan protesn ractins

Treated X Comtrol ¥ Ration Ratio
parmalized  novmalined  {reated’ [commected)
wvodurmed (X]  wvoluenes (X)  control]
High abundance ISR S0 L 1
proteing (normaliped
wolume = 05%)
Liww abundance BLE0 AnETT L2V5 1.756
proteing (normaliped
volume <05%)

Restoration of energy status ks due to induced energy metabolism related
enzymes being translated, Besides. some immediate alostenic feed-back
stimulation of regulatory glycolytic enzyme activity due to low ADP/ATP
ratio could be recognized, indicated by immediate elevation of reactive
oxygen species as byproducts of energy metabolism. Latter fall of reactive
oxypen species kevel compared to control ks due to effickent endogenous
antioxidative systems with quick onset, as shown by the induction of Cu-
Zn 50D (Fig. 1), This shows a typical exercise rebound effect — reactive
oxypen species load provocation exents protective robe by “alarming and
awakening” of antioxidative defence (Jamnik et al, 2006; Hakkiwell and
Gutteridge, 2007].

It was shown that the induction of energy metabolism related
enzymes is not an event per se, but compensation to a transient dose
dependent fall in ATP level in the first hours of exposure 1o fbogaine
(Fig. 2A). Whether this fall is a consequence of kower ATP production of
results from higher ATP consumption is answered by immediate
increase in intracellular reactive oxygen species levels after the ibogaine
(Fig. 3). Since reactive oxygen species are mainly products of ATP
synthesis in mitochondria, results negate decreased production, Rather,
they suggest enhanced consumption of ATP pood, which is insufficiently
bulTered by an immediate increase of production due to alosteric feed-
back modulation of ghycolytic enzymes, Only after sufficient translation
of additional quantity of enzymes, levels ol ATP approach control values,

Indusction i.e. bigger amount of enzymes being the cause of elevated
specific activity is additionally confirmed by rebound effect, when
eliminating the ibogaine from miliey brings ATP levels of samples,
previously grown in the presence of ibogaine, above the control ones
{Flg. 2B),

In which processes the consumption of ATP is increased remains
unclear. We have excluded ibogaine's toxicity to cells and consequent
energy cost of repair { data not shown ), Neither, energy is consumed for
metabolism of ibogaine itself, since yeast does not have oytochromes
1450 that are known to be responsible for degradation of ibogaine in
human (Walker, 1998; Maciulaitis et al, 2008).

Journal of P

logy £27 (2010) 131-138

Enhanced synthesis of numerous low abundance proteins with
relative shift to low abundance fraction (Table 2) was ebserved. This is
by itsell an anabolic process that requires energy, which additionally
suggests that enlarged energy demands are the primary trigger for
induction of enzymes.

What is the exact mechanism and purpese of this wide non-specific
activation of transcription, translation and consequent metabolic changes
remain unclear, but metabolic turnover acceleration with even further
energy demands s suspected. Shifts in quantities of energy related
enzymes with subsequent elevated energy availability affect all metabolic
processes inside and outside of the cells of any type and functional state;
directly by fuelling ATP dependent reactions and indirectly by facilitating
the synthesis of functional units. This could facilitate different healing
processes, including restoration of physsological homeostasis in func-
tionally remodeled cells after the development of tolerance to drugs of
abuse, termed detoxification.

It should be pointed out here that substance-related discrders are not
Just a matter of neuronal circuits, being tuned on a drug seeking, craving-
revward cycles, butare also.a matver ofa single cell, being habituated to the
presence of drug of abuse and missing it when it is gone. Interference
with energy supply might be the crucial meeting point of these diverse
adaptations to different types of drugs. Briefly, ibogaine has the apposite
effect on energy metabolism than maost of the drugs of abuse, which after
chronic use dowmncast cellular energy status (Ryman and Walsh, 1952;
Sadava et al. 1997, Sharma et al, 2003). On the contrary, after acute
deprivation the ibogaine’s induction of enzymes supplies additional
energy; the effect once triggered, not being dependent to the presence of
the drug and therealter Lasting for a prolonged period of time (Fig. 2B).

The proposed mechanism of action extends indications of ibogaine
for medical use beyond syndrome of addiction, since induced catabolism
enzymes with accelerated metabolism turnover facilitates detoxifica-
tion and renewal of tissues after numercus pathological conditions like
reconvabescence after infectious diseases, recovery after trauma, general
exhaustion of chronic systemic diseases, cancer cachexia, depression
et Ibogaine could be an adjuvant, non-specific therapy in synergism
with disease targeting drug.

Besides, rebound effect of elevated energy availability after washing
ibogaine from culture represents human individual after treatment,
elevated in mood, strength and will, being capable of exerting resistance
to their addiction for a prolonged period of time, These life changing. mind
openirrux progerties are exactly what the ibogaine medical subculture
vodes for.
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2.5 UCINEK TIANEPTINA NA SPONTANO IN S CA*" POVZROCENO KRCENJE
MATERNICNE GLADKE MISICNINE

TIANEPTINE’S EFFECTS ON SPONTANEOUS AND CA*-INDUCED UTERINE
SMOOTH MUSCLE CONTRACTION

Zorana Ore$¢anin-Dusié, C.D. Miljevi¢, Marija Slavi¢, Aleksandra Nikoli¢-Koki¢, Roman
Paskulin, Dusko Blagojevi¢, DuSica Leci¢-ToSevski, Mihajlo B. Spasi¢

Acta Physiologica Hungarica, 2012, 99: 140-147

POVZETEK

Tianeptin je novejsi antidepresiv s primerljivo ucinkovitostjo klasicnim antidepresivom.
Dodatni ugodni ucinki, ki vkljucujejo nevroprotektivno in protistresno delovanje ter zasito
pred Zelod¢no razjedo, niso popolnoma pojasnjeni, verjetno pa vkljucujejo vpliv na
antioksidativni sistem. Tu smo preucevali ucinek tianeptina na krcljivost izoliranih
komponent podganje maternice in sestavne dele endogenega antioksidativnega zasCitnega
sistema. Tianeptin v odvisnosti od odmerka povzroca spontane in s Ca*" povzrocene
kontrakcije matrni¢ne gladke misi¢nine. U¢inek je izrazitejSi pri slednji. Tianeptin poveca
aktivnost glutation peroxidaze (GSH-Px) in katalaze (CAT) pri spontani in Ca’"
vzpodbujani maternici. Pomemben padec glutation reduktazne (GR) aktivnosti pri obeh
spontani in Ca’" vzpodbujani maternici po aplikaciji Tianeptina nakazuje zmanj$ano
koli¢ino reduciranega glutationa in posledicni pomik proti okidativnemu stanju. Pri
spontano krc¢ljivi maternici tianeptin povzroca padec baker-cink superoksid dismutazne
(CuZnSOD) aktivnosti. Antidepresivni ucinki tianeptina so morda dopolnjeni s prozitvijo
kaskade celi¢nih adaptacij vkljucujo¢ inhibicijo gladkomiSi¢ne kréljivosti in ustreznega
antioksidativnega odziva.
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Tianeptine’s effects on spontaneous and Ca**-induced
uterine smooth muscle contraction
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D Ledié-Tosevski’, MB Spasic'
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Tianeptine is a novel anti-depressant with an efficacy equivalent to that of classical anti-depressants. Additional
beneficial effects includse neursprotection, anti-stress and anti-ulcer propertics whose molecular mechanisms are still
not completely understood but may invelve changes in the anti-oxidant defence svstem. Herein, we have studied the
effiects of tianeptine on both contractile activity of isolated rat wieri and components of the endogenous anti-oxidative
defence system. Tianeptine-induced dose-dependent inhibition of hoth spontancous and Ca* -induced contraction of
uterine smoath muscle, The effect was more pronounced in the latter. Tianeptine treatment increased glutathione-
peroxidase {GSH-Px) and catalase (CAT) activities in spontancous and Ca™-stimulated wteri. A significant decrease
in glutathione-reductase (GR) activity in both spomaneous and Ca*-induced wterine contractions after tianeptine
treatment indicated a reduction in reduced glutathione and consequently a shifl toward a more oxidised state in the
treated uteri. In spontaneously contracting wier, tanepting caused a decrense in copper-zing SO0 (CuZnSO0Y)
activity, Tianeptines anti-depressant effects may be accomplished by triggering a cascade of cellular adapiations
including inhibition of smooth muscle contractility and an adequate anti-oxidative protection response,
Kevwords: tianeptine, wlerus, smooth muscle, contractility, antioxidative enzymes

Tianeptine (7-[(3-chloro-6, 11, dihydro-6-methyl-dibenzo [¢.f] [1,2] thiazepin-11-yl) amino]
heptanoic acid 5-5 dioxide, sodium salt) is a novel anti-depressant agent with an efficacy
equivalent 1o that of classical anti-depressants (17). Its mechanism of action is quite different
from that of tricyclic and other anti-depressants in that tianeptine increases serotonin reuptake
both in brain and in platelets (18, 21, 26). Other therapeutic effects are related to modulation
of the glutamatergic system (25, 31). Tianeptine inhibits the acute stress-induced increase in
extracellular glutamate in the basolateral amygdala {34). Neuroprotective effects of tianeptine
have also been reported (38), The anti-depressant activity of tianeptine is pantly dependent on
its ability to block stress-induced neuronal atrophy. Tianeptine has been demonstrated to
prevent chronic stress-induced reduction of overall hippocampal volume (8), CA3 dendrites
(39), hippocampal-dependent learning and memory (7) and 1o block chronic stress-induced
increase in apoptotic cell death in the temporal cortex (23).
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A variety of pathophysiological processes including impaired transmitter metabolism,
oligodendrocyte and mitochondrial dysfunction and dysregulation of receptor-mediated
transmission via disturbed anti-oxidant and redox equilibrium have common denominators
(5, 32). Bearing in mind the well-established link between transmitters metabolism and
generation of reactive oxidative species (20, 33), it is tempting to speculate that tianeptine
could have some direct metabolic effects and a part of tianeptine’s neuroprotective ability
could be connected with the anti-oxidative defence system. Recently, it has been shown that
tianepting inhibited complex 1 of isolated mitochondria at concentrations in excess of 20 pM
and, thus, changed redox state (1).

As mechanisms underlying the activity of tianepting are still not well understood, we
explored tianeptine’s effects on physiological function and anti-oxidant defenee using non-
vascular smooth muscle, The isolated uterus is a very suitable experimental model for this
kind of study because of the presence of complex signal transduction systems, a high level of
receptors and the redox sensitivity of smooth muscle (3, 28, 36). Tianeptine’s effects on
uterine contractile activity were studied and in the same tissue measurements of anti-oxidant
enzyme activities were performed.

Material and Methods

Experimental svstem

All protocols for handling rats were approved by the local ethics committee for animal
experimentation that strictly follows international regulations. Animals were kept at 22 °C,
housed 3 per cage and fed ad fibitum. 1solated uteri from virgin Wistar rats (200-250 g) in
estrus were used, The estrous phase was determined by examination of a daily vaginal lavage
(24).

Reagenis

Tianeptine (Coaxil) was supplied by Les Laboratories Servier Industrie (Gidy, France). Salts
for De Jalon's solution were obtained from Zorka Pharma (Sabac, Serbia), Merck and
Centrohem d.o.o. (Stara Pazova, Serbia). All drugs were dissolved in ultra-pure water.

Tsolated organ bath studies

All rats were killed by cervical dislocation. The uterine horns were rapidly excised and
carefully cleaned of surrounding connective tissue and mounted vertically in a 10 ml volume
organ bath containing De Jalon's solution (NaCl 154 mM, KC1 5.6 mM, CaCl, = 2H,0 0.41
mhM, NaHCO, 5.9 mM and glucose 2.8 mM), aerated with 95% oxygen and 5% carbon
dioxide at 37 “C. The uteri, spontaneously active or Ca® -induced (the addition of 20% CaCl,
to 6 mM final concentration in De Jalon's solution induces rhythmic contractile activity),
were allowed to equilibrate at 1 g tension before addition of the experimental drugs.

After an equilibration period (about 30 minutes) when uteri achieved stable contractions,
cumulative doses of tianeptine (0,03, 0,17, 0.23, 0,28, 0,43 and 0.51 mM) were added. The
different concentrations of taneptine were applied after another, without washing out the
previous concentration. Controls were isolated, two hours incubated, nontreated uteri,

Myometrial tension was recorded isometrically with a TSZ-04-E isolated organ bath
transducer ( Experimetria, Budapest, Hungary).

After treatment, samples were immediately frozen using liquid nitrogen and then
transferred to —80 °C until further analysis.

Aatr Pinsiodogice Husporica #2 2007
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Determination of anti-oxidant enzvie activities

Thawed uteri were homogenised and sonicated in 0.25 M sucrose, | mM EDTA and 0.05 M
Tris-HC1 buffer pH 7.4 and centrifugated at 105 000 = g for 90 min, The supematant was
used 1o determine enzyme activities spectrophotometrically using a Shimadzu UV-160
spectrophotometer (Shimadzu Scientific Instruments, Shimadzu Corporation, Kyoto, Japan).
Total superoxide dismutase {SOD) activities were determined by the adrenaline method (27).
One unit of activity is defined as the amount of enzyme necessary to decrease by 50% the rate
of adrenalin auto-oxidation at pH 10.2. Manganese SOD (MnSOD) activity was determined
by incubating the samples with 8 mM KCN, Copper-zine SOD (CuZnS0D) activity was
calculated as the difference between total SOD and MnSOD activities. Catalase (CAT)
activity was determined by the rate of hydrogen peroxide (H.O.) disappearance measured at
230 nm (4). The activity of GSH-Px was determined by a modified assay described by Paglia
and Valenting (29), The reduction of ~-buty] hydroperoxide by glutathione peroxidase (GSH-
Px) was coupled with concomitant oxidation/reduction recyeling of glutathione (GSH) by
glutathione reductase (GR) using NADPH as a reducing agent. One unit of GSH-Px activity
is defined as the amount of oxidised 1 nmol NADPH per min at 25 °C and pH 7.0. GR
activity was determined using the method of Glatzle et al. (13). This assay is based on
NADPH oxidation concomitant with GSH reduction. One unit of GR activity 15 defined as
the oxidation of 1 nmol NADPH per min at 25 °C and pH 7.4. All enzyme activities were
expressed as units/mg protein. The amount of protein was determined by Lowry method (22).

Diater analvsis and stavistical procedures

Statistical analyses (descriptive statistics, analysis of variance — ANOVA and F-test) were
performed using Statistical analysis software, version 9.1.3 (SAS Institute Inc., NC, LUSA)
Effects of treatments on uterine contractions were calculated as the percentage of control
untreated contractions. All data are expressed as the mean + SEM. Data were analysed by
two-way ANOVA (type of contractions and dose as factors), Boltzmann fitted and compared
by the F-test. The activities of antioxidant enzymes were compared using one way ANOVA
followed by the Tukey's HSD post hoc test (minimum significance was when p < 0L03),

Results

Tianeptine induced dose-dependant inhibition of spontancous (Fig. 1) and Ca® -induced (Fig.
2) uterine activity {two-way ANOVA, significant dose effect, p < 0,001, Fig. 3). The degree
of tianeptine-induced inhibition of spontancous uterine activity was less than that found in
Ca*-induced rhythmic activity (significant type effect ANOVA, p < 0,001} (Fig. 3). Moreover,
tianeptine at the first applied dose (0,03 mM) increased spontancous uterine activity compared
to the non-treated period (up to 140 %), but further addition of tianeptine induced an inhibition
similar to that obtained in Ca*'-induced active uteri (Figs 1 and 3; statistical significance
between the EC,, values (r-test) and slopes (F-test) was just beyond the significance limit -
= 0,06),

Tianeptine slightly reduced CuZnS0D activity (one-way ANOVA p < 0,05, significant
p = 0,05 post hoc Tukey HSD effect) in spontaneously contracting uteri when compared to
control treatment (Fig. 4). Tianeptine did not affect CuZnSOD activitity in Ca®-induced
contracting uteri (one-way ANOVA non-significant effect, Fig. 4). Tianeptine caused an
increase in CAT and GSH-Px activities in both spontancous and Ca®-induced contracting
uteri (significant one-way ANOVA p < 0.001, significant p < 0.01 post hoc Tukey HSD

etir Plyaioshongicas Mrrtgaricn 99, 2012
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Fig. 1. The effect of increasing concentrations of tianeptine (0.03, 0117, 0.23, 0.28, 043 and 051 mM) on
spontanceus ulering contractions. An original trace is shown
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Fig. 2. The effect of increasing concentrations of taneptine (0,03, 0017, 0.23, 0,28, 043 and 051 mM) on
Co-induced contractions, An original trace is shown, Contractions were indweced by addition of 200 (w/v) CaCl,
(6 mM final concentration)
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Fig. 3, Dose-response sigmoid fit curves for taneptine-indeced inhibition of spontaneous (Tsph and Ca® -induced
({TCa) rhythmic activity of the isolated rat uterus. Diata are given as the percemage of control of untreated
contractions and expressed as mean + SE (n = 7). Effects were statisticaly compared by two-way ANOVA

(treatments — trestment (1) and dose (d) as factors; F and p valees are given, Both factors are significam s the level
of p < 0.001). The sigmoid fit was performed according to the Boltzmann equation. The slopes of fitted curves
have been testted by F-test (p < 0,06, non=significant effect), EC50 were calculated from Bolzmann fitted curves
and compared by r-test (p < 0L06, non-significant efects)
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effect) (Fig. 5). A significant decrease in GR activity afier tianeptine treatment was also found
in both spontaneous and Ca® -induced contracting uteri (significant one-way ANOVA p <
0.001, significant p < 0.01 post hoe Tukey HSD effect) (Fig. 5).

Discussion

Previous studies have suggested that the main mode of taneptine action was related to
serotonin- and glutamate-mediated neurotransmission (21, 25). Tianeptine has no effect on
dopamine (1) or noradrenaline (NA) reuptake (26) and does not bind to 5-HT1A, 5-HTI1B,
3-HT2 receptors, nor to pre-synaptic 3-HT receptors including al, o2 and [ adrenergic
receptors; dopamine D2 receplors; GABAL glotamate receptors; histamine, muscarinic
receptors and imipramine-binding sites or calcium channels (2, 15, 18, 26). Furthermore, it
has been shown that tianeptine in acutely dissociated dorsal raphe neurons does not induce
any current by itself suggesting no direct effect on ion channels (19). However, when the
effects of tianeptine were studied in isolated rat stomach and colon preparations, in which
neuronally mediated (predominantly cholinergic) contractions were evoked by electrical
field stimulation, tianeptine concentration-dependent inhibition of these contractions in both
stomach (0.3-10 pM)yand colon (110 pM ) was found (6). The inhibitory activity of tianeptine
was unaffected by inhibitors of 5-HT and noradrenaline re-uptake, adenosine metabolism,
nitric oxide synthesis and tryptophan dehydroxylase (6). Treatment of isolated uteri with
increasing doses of tianepting in our experiments also revealed dose-dependent inhibition of
both spontaneous and Ca* -induced uterine smooth muscle contractions. Recent results have
indicated tianeptine interaction with adenosine Al receptors (37, 38). The expression of Al
adenosine receptors (AR} is cell specific, but results have shown that AIAR activation
ingreases intracellular caleium in smooth muscle cells (9, 12), Increased spontaneous utering
activity after low tianeptine doses can be explained by possible stimulatory effects due to
increased intracellular calcium concentrations. In Ca®* activated uteri calcium concentrations
are already elevated by exogenous added caleium and low doses of tianeptinge might not
additionally activate uterine contractions. However, it seems that after dose treshold other
metabolic effects of taneptine can be activated.

Tianeptine at concentrations above 20 pM inhibits mitochondrial beta-oxidation,
complex | and the TCA ¢ycle, changing redox equilibrium of cells and, thus, could promote
oxidative stress (1, 10} Our results suggest that anti-oxidant enzymes responds to higher
tianepting doses by the elevation of its activity. Tianeptine caused a significant increase in
CAT and GSH-Px activities. This may have been a consequence of elevated intracellular
H.0, levels. Our previous resulis demonsirated that isolated uteri exposed to H,0, dose-
dependently decreased contractions and was accompanied by an increase in GSH-Px activity
(3). These results suggest that a part of tianepting’s inhibitory activity could be H,O, mediated.
Tianeptine is metabolized mainly by peroxisomal beta-oxidation of its heptanoie side chain
where the high-potential electrons are transferred to O, which yields H,O, (10). Intensive
decomposition of H,0, by increased GSH-Px activity is followed by extensive consumption
of reduced glutathione suggesting state of oxidative stress, The significant decrease in GR
activity after tianeptine treatment indicated a further decrease in reduced glutathione and
conseqently a shift toward a more oxidised state in the treated uterus. Diserete differences at
the level of anti-oxidant enzymes after tianeptine treatment depended on the type of uterine
contractile activity, In spomtancously active uteri, higher H.O, impact, in addition 1o a higher
rate of H,0, elimination, could impair CuZnSOD activity (16, 30). Therefore, decreased
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CuZnSOD activity found in spontaneously active uteri afier tianeptine treatment could be a
consequence of H,0,"s inhibitory activity.

Tianeptine possesses beneficial systemic effects. Clinical studies have shown that
anxiolytic and anti-depressant drug therapy involving tianeptine is beneficial for patients
with ulcers (depression involving psychotic and somatic symptoms is present in patients with
gastrointestinal tract discases) (11, 14, 35). However, our results of tianeptine’s inhibitory
effect on non-vascular smooth muscle suggested complex metabolic effects for in virro doses
above 20 puM., These implies that its effects could influence different cellular systems
depending on the dose applied and on the multitargeted mechanisms of action,
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2.6 METABOLNA PLASTICNOST IN UCINEK ENERERGETSKE VARCNOSTI
IBOGAINA, GLAVNEGA ALKALOIDA RASTLINE TABERNANTHE IBOGA

METABOLIC PLASTICITY AND THE ENERGY ECONOMIZING EFFECT OF
IBOGAINE, THE PRINCIPAL ALKALOID OF TABERNANTHE IBOGA

Roman Paskulin, Polona Jamnik, Tjasa Danev¢i¢, Gordana Kozelj, Rok KraSovec, Dijana
Krsti¢-MiloSevi¢, Dusko Blagojevié¢, Borut Strukelj

Journal of Ethnopharmacology, 2012, 143: 319-324

POVZETEK

Etnofarmakoloski pomen

Skorja korenine rastline iboga - Tabernanthe iboga se v Centralni Afriki tradicionalno
uporablja kot psihoaktivna substanca pri religioznih obradih, medtem ko je v manjsih
odmerki cenjena kot pozivilo. Skorja korenine, izvlecek ali Cisti ibogain so na Zahodu
poznani kot sredstvo proti odvisnosti in njihova uporaba narasca.

Cilj studije

Pretekle Studije so pokazale prehodno zmanjSanje ATP ravni ob uporabi ibogaina, ki jo
spremlja indukcija encimov energetskega metabolizma. Sedanja Studija razkriva vzrok za
to energetsko prikrajSanje in iS¢e takoj$nji in kasnejsi vpliv na metabolizm. Celoten projekt
poskusa razkriti skupen mehanizem delovanja pri vseh navidezno razliénih namenih
uporabe iboge, predvideva potencialne nezelene ucinke in ustvarja pogoje za njeno varno
in koristno uporabo.

Materiali in metode

S plinsko kromatografijo smo merili hitrost podukcije ogljikovega dioksida (CO;) kot
markerja energetskega metabolizma kvasovke v aerobnih stacionarnih pogojih ob
prisotnosti ibogaina v koncentracijah 1, 4 in 20 mg/l tekom petih ur. Celokupno
oksidativno obremenitev smo florimetricno dolocili uporabaje 2,7-dikloroflorescein
diacetat (H,DCFA), in vitro antioksidanten potencial ibogaina pa smo dolocili s pomocjo
1,1-difenil-2-pikrilhidrazil (DPPH) testa.

Rezultat

Ibogain v odvisnosti od odmerka zac¢asno poveca produkcijo CO,. Povecana potros$nja
energije kot zgoden ucCinek ibogaina je bil dokazan, saj se ATP raven kljub njegovi
povedani proizvodnji soéasno zniza. Ceprav pove¢ano celi¢no dihanje proizvaja proste
radikale, ibogain znizuje oksidativno obremenitev. Ker ibogain in vitro nima pomembnega
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antioksidativnega delovanja, rezultat nakazuje njegov vzpodbujevalni u¢inek na fizioloski
antioksidativni sistem.

Sklep

Uporaba iboge izzove preoblikovanje hiSnega metabolizma. Ob uvodnih energetskih
izdatkih to rezultira v povecani ucinkovitosti fizioloSkih antioksidativnih sistemov, ki
zmanjSujejo oksidativno obremenitev in energetske stroske bazalnega metabolizma. Ob
socasni indukciji katabolnih encimov se vzpostavi novo metabolno ravnovesje, ki varcuje z
energijo, v primeru dodatnih potreb pa omogoc€a njeno povecano razpolozljivost. Zdrav
organizem lahko tako vzdrzi vecdje fizi¢ne in mentalne napore brez tveganja stresne
preobremenitve. Po istem nacelu iboga omogoca hitrejSe okrevanje v primeru bolezni,
vklju¢no z motnjo odvisnosti.
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ABSTRACT

Ethmopharmacological relevance: The root bark of iboga plant—Tobernmnthe ibege has been wsed
wraditionally in Central Africa as a psychoactive substance in religious rineals, while in smaller doses
it is appreciaved due to its stimulant properties. The iboga root barck, iboga extract or pure ibogaine ane
being recognized in the West as an anti-addiction remedy and their use is increasing.

Aim of the study: Our previous studies have demonstrated a transient AT pool reduction under
ibogaine accompanied by the induction of energy metabolism related enzymes. The present study
aimed to find the cause of this energy deprivation and o foresee its immediate and long-term impact
an metabalism,

The overall profect is designed to dischose the common mechanism of action at these seemingly
diverse indications for iboga use, to predict eventual adverse elfects and to budld the grounds for its safe
and beneficial utilization.

Materials and methods: The rate of carbon diodde [C0;) as a marker of energy metabolism in stationary
yeast model under aerobic conditions in the presence of ibogaine at concentration of 1, 4 and 20 mg/l
was measured for 5h by gas chromatography, The overall oxidative load was determined luorime-
trically by 2.7 -dichlorofluorescein diacetate [HDCFDA) and in vitro antioxidant properties of ibogaine
were defined by 1.1-diphenyl-2-picrylhydrazyl (DPPH) test.

Resielts: The €0y production under ibogaine was temporarily increased in a dose dependent manner.

The increased energy consumption as an early effect of ibogaine was proven by the fact that in spite
of energy mobilization, the ATP pool has been simultancously decreased.

Although increased cellular respiration co-produces reactive oxygen species (ROS), the owerall
oxidative load was significantly lowered by ibogaine. Since ibogaine does not show any significant
m witro antioxidant properties, the results indicate its stimulating influence on physiological oxidative
stress defence SYs[em.

Conclieston: Ibogaine triggers remodeling of the housekeeping metabolism, Under the Indtial enesgy cost
it results in increased efficacy of physiological antioxidarive systems, which reduce oxidative damage
and lowers basal metabolic needs. Together with induced catabolic enzymes they set a new metabalic
equilibrium that saves energy and makes it easily available in case of extra needs. While healthy
arganism profits from improved fitness and mental performance and can withstand higher stress
withowt risking a disease, due 1o the same principle ibogaine provides beneficial support at the recovery
after diseases including addiction syndrome,

€ 2012 Elsevier Ireland Lid. All rights reserved,

* Correspanding authar, Tel: + 386 41 351 3315 fax: 4 386 1 5457235,
E-mail address: roman.paskulin@®siol net (R Padiuling,

1. Intreduction

Ibogaine is an indole alkaloid naturally found in the root bark
of tropical rainforest shrubby plant iboga—Tabermanthe iboga
Baill. (Apocynaceae Tamily} and to a lesser extend in some other
species of Tabernaemontana tribe, Iboga (tabernanthe radicis

O37B-BT41 /5~ see frong matter © 2012 Elsewier Ireland Led. All rights resenved.

hatp: [de dodorg! 10.1016/] jep.2012,06.0349
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cortex] has been traditionally used in tribes of the Congo basin in
Central Africa as a psychoactive sacrament used In the ceremony
of initiation into adulthood. It induces trance and is considered 1o
reveal one's purpose of life and his role in a society (Fernandez,
1982}, In smaller doses it is appreciated due to its stimulant and
aphrodisiac properties {Naranjo, 1969; Schultes, 1970L Hunters
use it to promote vigilance while stalking pray (Fernandez, 1982),
Its use is highly valued on long, tiring marches, on lengthy canoe
voyages, and on difficult night watches (Schultes et al., 2001 L

In the former century iboga extract under trademark Lambar-
ene was sold in France and recommended as a tonic against
fatigue, asthenia and depression and for recovery after infectious
diseases [Goutarel et al., 1993). Other compositions containing
Ibogaine had been on the marked named Bogadin, Iperion,
Endabuse [Ratsch, 1998),

In the last four decades the wrban tracitional wse of iboga root
bark, iboga extract or pure ibogaine is on the increase as an anti-
addiction therapy (Alper et al, 20081 In the so called Ibogaine
medical subculture it is used to ease the detoxification of drugs, for
abstinence syndrome alleviation and to speed wp the tolerance
reversion. In bong-term abstinence, it reduces craving for drugs by
anxiety reduction and improvement of mood (Mash et al,, 2000) and
one of the explanations for this is psychoanalytical catharsis with
resofution of inner conflicts (Maranjo, 19731 Existential insights
resulting in social (relintegration of an individual are recognized as
important consequence of iboga initation in both native and Western
socketies (Fernandez and Femandez, 2001) Besides, descriptions as
spiritual revelation and religions redemption are ot uncommon
(www.ibogaineco.uk/experiencehtm) and interest for bare psycho-
spiritual and religious use of iboga is so taking roots also in the West
(www.sacramentkiblasil On the other hand in witro and in wivo
studies in animal models expose diverse biochemical impacts of
Ibogaine application (Alper, 2001; Maciulaitls et al., 2008 ),

Ourr recent work { Paskulin et al, 20010) showed that the induction
of energy related enzymes in the yeast Soccharomyces cerevisioe
accompanies the dose dependant decrease in ATP energy pool
caused by ibogaine ar concentrations of 1. 4 and 20 mg/l during
5 h. Yeast in stationary growth phase under acrobic conditions is an
accepted model for studies of basic metabolic pathways ol higher
cukaryotes, including mammalian cells (Ma, 2001},

The aim of present study was (o identily the cause and to
foresee the consequences of ATP encrgy pool deprivation obsenved
under ibogaine exposure, especially to confirm whether this energy
shortage is a consequence of increased ATP consumption or it
might be due to its silenced production, The rate of carbon dioxide
(€O} production in yeast Socchoromyces cevevisioe in aerobic
stationary growth phase was measured to define the level of
oxidative catabolism and ATP production, under the concentrations
of ibogaine that mirror these in the blood at different use—up to
1 mg/l corresponds to moderate stimulant effect, raising the dose
brings psychoactive range and approaching 4 mg/l relates to the
anti-addictive properties, while above are the traditional inktiation
doses (Fernandez and Fernandez, 2001 Mash et al., 2000). Parallel
work on potential energy consumers like toxicity, oxidative stress
and kinetics of ibogaine were conducted.

Our hypothesis was that ibogaine triggers energy consuming
process and that there is a common denominator at diverse
outcomes of iboga use.

2. Material and methods
2.1, Material

Ibogaine HOL was donated by Sacrament of Transition, Manbor,
Slovenia, Ibogaine was used in our series of experiments since it is

directly related to the iboga plant as its principal alkaloid. Besides,
majority of literature concerns this pure form. The elfect and after-
effect of iboga root bark, its extract or pure ibogaine ks except for
kinetics reported as subjectively indiscriminative.

22 Yeast cultivation

Yeast Saccharomyces cerevisioe was cultivated in YEPD growth
medium with the following composition: 10 g/1 glucose {Kemika),
5 g/l yeast extract (Biolife), 5 g/l peptone (Oxold), at 28 C and
220 rpm to the stationary growth phase. Then cells were centri-
fuged for 5 min at 4000 rpm, washed with and resuspended in
50 mM potassium phosphate buffer, pH 7.0 to density of 1 = 10%
cells/ml. The yeast culture was incubated at 28 °'C and 220 rpm.

2.3, Cell Oy production

To determine cell respiration, 5 ml of 1= 10° cells/ml yeast
culbure in 50 mi potassium phosphate buffer were transferred in
sterile 15-ml serum bottles covered with airtight rubber stoppers.
The suspension was incubated with ibogaine in concentrations of
0, 1.4 and 20 mg/l ar 150 rpm at 28 °C in the dark. The amount of
C0; produced was measured at 0, 025,05, 1,2, 3. 4, and 5h of
incubation with gas chromatograph Hewlett Packard HPS890, as
described by Odic et al. (2007 ). The chromatograph settings were
a5 follows; column Porapak B mesh 10407120 (180 cm/1.8 in}, oven
temperature 50 °C, injector temperature 100 °C, TCD detector
temperature 100 “C, carrier gas helium (180 m1 min~ '), integrator
HP3392A, The chromatograph was calibrated with an external
standard having known C0; concentration. For each time point
the results are expressed as relative dilference in production of
C05 by yeast cells under ihegaine compared to the control.

24. Estimation of oxidative stress

Intracellular oxidation was defined by using 2, 7-dichloro-
fluorescein (HDCF), which is able to react with oxidants—
reactive oxygen species (ROS) (Jakubowski and Bartosz, 1997

Stationary phase yeast cells at concentration of 1 = 10% cellsfmi
were added H;DCFDA as a stock of 1 mM ethanol solution to the
final concentration of 10 pM. Alter incubation for 20 min at 28 °C,
220 rpm cells were treated with ibogaine in concentrations of 0, 1,
4 and 20 mg/l or ascorbic acid in in-vifro equipotent concentra-
tions of 0, 1, 2 and 4 M and samples were taken at the end of
accelerated energy metabolism period. 200 pl of the cell suspen-
sion was transferred to the microplate and fluorescence was
measured using Tecan microplate reader Safive 11 (excitation and
emission wavelengths of 488 and 520 nm, respectively). The
results are expressed as a relative difference In averall ROS load
compared to the control:

Ratio [%] = iE!IH.I'MI'IEMId] = 1040
where E is emission of ibogaine treated or control solution.

2.5 DPPH radical scovenging activity

The 1.1-diphenyl-2-picrylhydrazyl (DPPH) radical is a stable
radical with a maximum absorption at 517 nm that can readily
undergo reduction by an antioxidant. Becavse of the ease and
convenience of this reaction it now has widespread use in the free
radical-scavenging activity assessment (Yamaguchi et al, 1998),

The reaction mixture {1 ml) contained 500 pul of daily prepared
(1,1-diphenyl-2-picrylhydrazyl) DPPH solution (250 pM), 400 pl
of Tris-HCl buffer pH 7.4 (100mM) and 100 pl of various
concentrations (10, 20, 40 and 80 pM) of ibogaine dissolved in
distilled water. After tharough mixing, the solutions were kept in
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the dark for 20 min at room temperature. Thereafter, the absor-
bance was measured at 517 nm. All tests were performed in
triplicate, with trolox and ascorbic acid as physiological controls,
The percent inhibition of the DPPH radical by ibogaine was
calculated according to the formula:

velnhibition = [(Apwua = Men ) Asani| = 100

where Apes 15 the absorbance of the DPPH in solution without
test sample {antioxidant), and A, is the absorbance of DPPH in
solution with ibogaine.

2.6 Yeast viabilicy
Cell viability was measured as cell-membrane integrity using

LIVE/DEAD Funga Light”™ Yeast Viability Kits (Molecular Probes),
according to the manufacturer instructions. Briefly, the cells
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from 1 ml cell cultures were centrifuged {14,000 = g, 5 min) and
washed once with filtered PBS, and cell suspensions at 1= 10°
cells/ml were prepared in PBS. Then 1 gl SYTO" 9 and 1
propidium iodide were added in the dark and the samples
incubated at 37 °C for 30 min. After the incubations, the fluor-
escence was measured using a microplate reader (Tecan). The
excitationfemission wavelengths for these two dyes are 480/
500 nm for SYTO" 9 and 490/635 nm for propidivm lodide,

2.7. Ibogaine kinetics

Yeast cells at a concentration of 1« 10% cells/ml were sus-
pended in different ibogaine buffer solutions (0, 1, 4, 20 mg/l) and
incubated at 28 'C. Samples were taken in 15 min intervals,
prepared and adequately diluted for analysis according to a
madified method which was initially developed for the determi-
nation of ibogaine and noribogaine (internal standard prazepam)
in biological samples (KozZell, 2010). The compounds were sepa-
rated on Zorbax XDB-CM (75 mm = 4.6 mm i.d, 3.5 um) by using
an Agilent 1100 HPLC system and detected in the tandem
quadrupole mass spectrometer Quattro micro™ AP| from Waters,
the software used was MassLynx 4.1. All samples and standards
were treated adequately (o prevent decomposition of ibogaine
and neribogaine due to daylight exposure,

3. Resulis

We have proceeded with our previous in vivo experiments on
Wistar rats and yeast Seccharomyces cerevisioe in statiomary
growth phase in relation to ibogaine's influence on energy
metabolism. In the present experiment, yeast in the same meta-
bolic state was treated with 0, 1, 4 and 20 mg/l of ibogaine and
C0y production was measured at 0.25, 0.5, 1, 2, 3, 4 and 5 h time
points. Immediately after addition of ibogaine there was a dose
dependent raise in 00y production with peak values of 16, 67,
142% (1. 4 and 20 mg/l of ibogaine, respectively) relative to
control, which ceased in an howr and raised again between
2 and 4 h with second peak of 15, 11, 27% (1, 4 and 20 mg/l of
ibogaine, respectively) at 3 h time point. After 3 h there was a
progressive decline of OOy production crossing the control values
at 4 h and dropping further until the end of experiment at 5 h,
when reduction of the energy metabolism of 10, 9 and 31%
(1,4 and 20 mg/l of ibogaine, respectively) relative to the control
was observed and further diminution expected through extra-
polaticn from late trends (Fig. 1)

The total oxidative load in the enhanced catabolism part of the
experiment was decreased by 24, 23, 57% (1. 4 and 20 mgfl of
ibogaine, respectively) relative to the control (Table 1), Influence
of the ascorbic acid in in vitro equipotent concentrations

Fig. 1. Time depenident COy produsction im yeast under 1, 4 and 20 mg/l of ibogalne
in media, Results are expressed aa the relative change in €05 production between
exposed and control cells at each time point. They were collected from Four
independent cultures for each concemration. The data represent average values
&nd spandard erfars

Table 1

Concentrations of ibogaine i yeast oposcde afver equilibrium, the influence of
ibagaine at dilferent concentrations on the total axidative load and the influence
af i vitro equipatent concentration of ascoabic ackl are represented. The values
represent averages and wandard ervors and are results of the experiment in
tripdicates,

Calculated Ibogaine Oxidative Ascorbic acid  Oxidative
ilwgaime concentration load ratio  concentration  load reduction
concemraton  in cytosol treated) (T} by ascorbic acid
[emegii} Iregl] control %]
1 083 +003 TE26 =169 1 Mon-significant
IR+ 006 TEGT 156 2 Mon-significant
20 18144+ 034 4345130 4 HNon-signaficant
1004
. ]
80+ .
L]
£ 601 ' .
- 60 » = - Agcorbic acid
2 1 * Trolox
=1 4 lbogaine
L]
204
i -
-
.
o T T T T T 1
1] 10 20 30 40 50 & T0 680 90
Pmgd el Tyl
concentration {ubd)

Fig. 2. In vitre anti-cxident properties of ibogaine represented in modar concen-
trapions. Results are expressed in percentage of DPFH reducmon and were
measured [n imiplicates, The bars represent averages and standard emors.



Paskulin R. Farmakodinamika enteogenih drog — vpliv na izrazanje genov.

45

Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2012

n K Padkbin et ol / Jowmal of Echmopharmuocology 143 (2012) 3159-124

estimated in Fig. 2 to be 1, 2 and 4 pM was used as a positive
control and no significant influence on axidative load was found.

Ibogaine’s intrinskc antioxidative potential was measured
in vitro by DPPH test. Molar concentrations were used to compare
with Trolox and ascorbic acid efficacy. No significant direct anti-
oxidant properties of ibogaine were found in concentrations,
relevant for experiment (Fig. 2}

The viability of yeast cells was examined by cell-membrane
integrity test which excluded toxicity due to ibogaine presence at
any concentration of concern (data not shown). Also, cell's
maorphology and growth after the treatment didn't show any
deviations from control,

Ibogaine kinetics was examined in the yeast in phosphate
buffer for different concentrations of ibogaine. Concentrations
inside and ocutside the cells reached the balance in 2 h with a hall
of shift occurred in 15 min after beginning of the experiment. The
results of measurements after equilibrium are shown in Table 1.
Ibagaine as a highly lipid soluble molecule freely enters the cell
and accumulates in the membranes causing a slight drop in
concentration of water dissolved fraction. Mo noribogaine, a
principal metabolite of ibogaine in humans was found neither
in intracellular nor extracellular compartment at any time during
the experiment.

4. Discussion

In our first work (Faskulin et al, 2006) induction of energy
related enzymes in rat brain was demonstrated as a consequence
of ibogaine administration. In our previous work (Paskulin et al.,
2010) we have demonstrated similar results of ibogaine's influ-
ence on energy metabolism cluster in yeast Saccharomyces cere-
visine, while following the changes in ATP pool showed its
transient reduction in a dose dependant manner. In the present
experiment, the influence of ibogaine on metabolism was further
studied on yeast in the stationary phase under acrobic conditions,
this time by measuring the rate of CO; production and followed
by search for encroy CONSWMEers.

4.1, Energy metabolism acceleration

Transient oxidative energy metabolism acceleration was
directly confirmed by increased €0y production after ibogaine
exposure, in a dose dependant manner, Interestingly, this eleva-
tion is not permanent but shows rather interesting dynamics with
biphasic elevation of CO; production. followed by the calming of
catabolism at the end of the experiment.

Considering the fact that in spite of energy mobilization the ATP
pool has been simultaneously decreased, the increased energy
consumption as an early effect of ibogaine’s presence was proven.

4.2, Possible energy consumers

421, Oxidative stress

Parallel to observation of the catabolism the level of oxidative
stress as the sum of produced ROS was tracked under the same
conditions, Surprisingly. we have observed that apart from
undisputable increase in ROS formation due to stimulated ATP
production {Halliwell and Guiteridge, 2007 ) there was a signifi-
cant drop in the total oxidative load on the cell (Table 1) Since
ibogaine doesn’t show any significant in vitro antioxidant activity
at the concentrations of concern and due to the failure of in vitro
equipotent concentration of ascorbic acid to exert such effect
in wivo, the impact on the physiological antioxidative systems
must be responsible for such improvement, in a pro-antioxidant
manner, Unlike the antioxidants that directly scavenge free

radicals, pro-antiokidants act indirectly either by modulation of
direct agents or by regulation of the biosynthesis of antioxidant
proteins (Dinkova-Kostova and Talalay, 2008; Stevenson, 2002;
Vertuani et al, 2004). Indeed, in our previous work (Paskulin
et al, 2010) we have observed the 2,2 fold induction of Cu-Zn
50D enzyme expression after ibogaine treatment. Therefore, the
reduction of oxidative load lowers energy expenses for cellular
maintenance and saves the energy. This correlates with the later
reduction of metabolic turnover as seen in Fig. 1.

422, Ibogaine Knetics

Energy consumplion due to the ibogaine uptake cannot be
responsible for energy load since active transport by specialized
ATP coupled transporters is highly improbable at simple yeast
model (Walker, 1998]. Besides, it would show constant inward
pumping effort opposing the escape of highly lipid soluble
molecule [Maciulaitis et al, 2008) that would be presented as a
constant rise in CO; production, rather than being expressed as
biphasic preduction acceleration with latter inversion.

Redox and energy linked metabelism of ibogaine was checked
regarding transformation to noribegaine, in mammals being
catalyzed by CYP 450 enzyme reduction. This reaction is not
possible since yeast does not posses CFP 450 system (Walker,
19498], Also, we have not found any measurable levels of noribo-
gaine in the yeast cells. treated with ibogaine, Other possible
degradation products were not undoubtedly excluded but any
kind of energy coupled degradation would again manifest itsell by
comstant CO5 production elevation, prolonged far bevond our
experiment until all ibogaine being metabolized.

4.2.3. Ibogaine toxicity

The ihogaine’s toxicity with potential energy cost of cellular
repairs was excluded by the test of cellular membrane’s integrity
and even further excluded by observations of normal growth and
morphology after ibogaine exposure (data not shown) Also,
literature denies antimicrobial activity of indole alkaloids from
Apocynaceae family against yeast (Verpoorte et al. 1983

Since transient, intermittent effort of coupled oxidative energy
catabolism to compensate ATP pool diminution is not a permanent
effect of fbogaine’s presence, its toxiclty or kinetics are not
expected to be the subject of energy expenditure, Rather, a trigger
mechanism is suspected where ibogaine serves as an elicitor
of some finite enerzy consuming process. In our recent work
(Paskulin et al., 2010) we have found induection of low abundance,
functional protein fraction in yeast (including energy metabolism
and antioxidative system enzymes in question), whose synthesis
seems (0 be responsible for these energy expenditures. Deeper
insight into the systems biclogy of complete proteome changes
needs to be done for profound understanding of the ibogaine effect.

4.3, Acute effect

The ibogaine initiates the energy consuming process and
manifestation of the effects depends on capahility of catabolism
to compensate the energy outputs in this dynamic equilibrium.
This might be the case with low doses guickly gaining moderate
improvement of physical and mental performance in a stimulant
manner, while higher doses initially overcome cellular catabolism
buffering capacity with energy flux being exclusively occupled
with metabolic plasticity, not leaving much of free energy
for physical activities, This puts the user in a period of lethargy
under high ritual doses while full invigorating effect appears later
[Fermandez, 19821

Mind altering property of iboga might also be mediated by this
mechanism of reduced energy availability (Magistretti, 2006,
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Brain activity modulation due to interference of ibogaine in neuro-
transmitter release, action and reuptake extensively described in
literature is undoubtedly involved in perception and cognitive
shifts, but also reduced disposable energy has its implication.
Brain cortex as energetically most demanding tissue and a site of
cognition as well as psychological inhibitions can in case of ATP
pool reduction move into a different mode of action. Decreased
effectivencss of K/Na-ATPase due to acute lack of ATP might cause
changes in electroencephalogram [EEG) patterns. This includes
observed theta and delta trance state that precipitate subcon-
scious psychological material into the awareness (Binienda et al,,
2011: Strubelt and Maas. 2008},

Many factors influence the efficacy and safety of ibogaine use
and so the justification of lts use. Detoxification from drugs
of abuse or any other recovery after illness 15 a restitution of
physiological balance that by itsell represents considerable
energy load, Although ibogaine quickens such adaptation, such
aid and its justification have its limits in terms of energy overload.
Accelerated detoxification of severe addiction with the use of high
ibogaine dose can overcome the body's buffering capacities and
result in complications, so medical surveillance during such
trearments is highly recommended,

44, Afrer-effect

Under the cost of transitional energy expenditures ibogaine
enables changes in proteome with the shift to a more economical
and cytoprotective metabolic equilibrivm. Besides, induced energy
metabolism relaved enzymes serve as an extended energy source for
a prolonged pertod of time, Resulting metabolic state s of special
value in state of elevated energy demands under different stress in
an adaptogen manner,

4.5, Ibogaine and antl-addiction effect

Tolerance is adaptation of an organism to the presence of drugs
and their withdrawal causes the abstinence syndrome. Physical
weakness with lack of will is recognized as one of symptoms.
Besides subjective descriptions as “run out of gas”, literature
describes choking influence of diverse drugs of abuse on the energy
metabalism (Chen et al. 2007; Hargreaves et al, 2009; Ryman and
Walsh, 1951, 1952; Sadava et al, 19971 Reversibility of such
changes is the platform for future anti-addiction treatments.

The prolonged anti-addiction effect of ibogaine at least partially
consists of iImproved energy acoessibility that can be considered as
stabile metabolic shift in the epigenetic landscape (Huang et al,
2008; Waddington, 1957). While escaping the genetic determinism
(Moble, 2006) such recognition of ibogaine as a causal remedy puts a
question mark upon the definition of addiction as a chronic and
relapsing disorder.

Nevertheless, full benefit of iboga use arises only from con-
Junction of its invigorating quality with the spintually initiated
intent for a life change—either initiating adulthood or quitting
addiction (as if there was any difference... ).

5. Conclusions

The increased energy consumption is confirmed o be the
cause of acute energy depletion due to ibogaine. The proteome
changes including induction of energy metabolism and antios-
Idative enzymes are responsible for initial energy expenditures,
After the shift is accomplished the new metabolic equilibrium
results in improved fitness,

As the dose distinguishes remedy from poison, the same is true
for beneficial eustress influence of the adaptogen that can be

overcame by adverse distress of metabaolic overlpad. Special
attention must be paid to pace at which the adaptation from
ong metabolic equilibrium to another is conducted.
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3 RAZPRAVA IN SKLEPI

3.1 RAZPRAVA

Preucevali smo vpliv ibogaina, klju¢nega alkaloida iz skorje korenine grma iboga na
izrazanje genov v mozganih Wistar podgan in kvasovke Saccharomyces cerevisiae, ki je
modelni organizem za Studij metabolizma evkariontskih celic, vklju¢no cloveka (Ma,
2001).

Tropska rastlina Tabernanthe iboga se v Centralni Afriki uporablja kot tradicionalno
zdravilo in obredna droga. V nizjih odmerkih deluje kot pozivilo, povecuje odpornost na
stres in pospeSuje okrevanje po bolezni. V vi§jih odmerkih sproZi stanje transa, ki
posreduje uvid v duhovnem smislu in odgovarja na eksistencialna vprasanja. Iniciacija z
zauzitjem iboge je druzbeno sprejet obred prehoda mladostnika v odraslost s polno mocjo
in odgovornostjo in je analogija zahodnjaski maturitetni simboliki. Zauzitje substance ima
tako farmakoloSko, simbolno, socioloSko, vzgojno in duhovno komponento. Zahod je
ibogo spoznal kot sredstvo za prekinjanje zasvojenosti. Preseneca vecplastno delovanje
iboge tj. olajSano razstrupljevanja telesa s ponovno vzpostavitvijo fizioloSkega
ravnovesja, odpravljanje prisilnih vedenjskih vzorcev in doseganje duhovnega blagostanja.
Vstopno vprasanje teze se je glasilo: »Ali se duhovna izkusnja odraza na materiali ravni;
kaj jo v biokemijskem smislu sprozi in kakSne so njene presnovne posledice?«

Kljub Stevilnim znanstvenim objavam, ki opisujejo vpliv ibogaina na razli¢ne receptorje,
encime, transporterje in hormonske osi, mehanizem delovanja ni do kraja pojasnjen (Alper,
2001). Zanimiv je predvsem podaljSan ucinek iboge, ki sega dale¢ onkraj same prisotnosti
substance v organizmu. Kljub lipidotopnosti ibogaina s kinetiko dvorazdelnega sistema in
posledi¢no relativno dolgo razpolovno dobo ibogaina in njegovega aktivnega metabolita
noribogaina, trajne spremembe bivanjskega modusa, katero opisujejo Stevilni opisi
primerov, ni mogoce razloziti z neposrednim farmakodinamskim ucinkovanjem same
substance (Mash in sod., 2000). To je mogoce le kot posledica temeljitih strukturnih in
funkcijskih sprememb sporozenih s strani iboge; torej novo metabolno ravnovesje, ki je
sposobno samovzdrzevanja. Gre za premik v epigenetski pokrajini (Waddington, 1957).

Metoda izbora je bila dvodimenzionalna elektroforeza proteinov, saj je ta metodologija
primerna za sam vstop v raziskavo, kadar na samem zacetku zaradi pomanjkanja ustreznih
podatkov ni mo¢€ postaviti hipoteze (Gorg, 1991). Po identifikaciji sprememb proteoma pri
podganah t.j. indukcija encimov energetskega metabolizma smo uspesno ponovili rezultate
na modelu kvasovke, kjer smo dodatno odkrili Se stimulacijo endogene antioksidativne
obrambe in pa nespecificno aktivacijo frakcije nizko zastopanih proteinov. Nadalje smo
iskali vzrok za aktivacijo energetskega metabolizma. Moznosti sta dve; ali je indukcija
neposredna posledica delovanja ibogaina na genom, ali pa posredna reakcija celice na
potencialno energetsko deprivacijo zaradi ibogaina. Zato smo preverili energetski status
celic z metodo merjenja luminiscence luciferin/luciferaznega testa, ki pokaze koli¢ino ATP
molekul, t.i. ATP raven. Zasledili smo prehodni padec ATP ravni po aplikaciji ibogaina.
Postavilo se je novo vpraSanje; ali je ta padec posledica poveCane porabe ATP ali
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zmanjSanje njegove proizvodnje? Odgovor smo najprej dobili posredno z merjenjem
nastajanja prostih radikalov, ki so stranski produkt oksidativne fosforilacije oz. sinteze
ATP, ki smo ga dolocili z uporabo 2,7-dikloroflorescein diacetata (H,DCFDA) in
merjenjem fluorescence njegovega oksidiranega metabolita. Prehodno povecanje
nastajanja prostih radikalov je nakazovalo povefano proizvodnjo ATP, vendar pa je graf
pokazal kasnejSi padec oksidativne ravni v celicah, kar bi lahko bila posledica odbojnega
ucinka provokacije in aktivacije endogenih antioksidativnih sistemov v smislu hormeze,
kar nakazuje tudi zaznana indukcija encima superoksidne dismutaze. Dokon¢no smo
povecan katabolizem potrdili z merjenjem nastajanja oglikovega dioksida s plinsko
kromatografijo, pro-antioksidativno delovanje ibogaina pa z dolocitvijo celokupne
oksidativne obremenitve v Casu eksperimenta ob izkljucitvi intrinzicne antioksidantne
narave samega ibogaina z merjenjem stopnje reducije 1,1-difenil-2-pikrilhidrazila (DPPH).

Odprto je ostalo vpraSanje porabnika energije. Energetska obremenitev po vnosu tuje
substance najprej sugerira stresni u¢inek. Poskodbo celic smo izkljucili z metodo merjenja
membranske integritete. Tudi obremenitve zaradi same kinetike prerazporejanja so
izkljucene, saj ibogain neodvisno prehaja membrano. Energetsko vezana presnova samega
ibogaina je bila izkljuCena z odsotnostjo njegovih metabolitov. Najverjetneje gre za
energetsko obremenitev zaradi aktivacije sinteze encimov, odprto pa ostaja vpraSanje
deleza te obremenitve zaradi sinteze encimov energetskega metabolizma. Padec energije
namre¢ aktivira sintezo katabolnih encimov, kar pa je samo po sebi dodatna energetska
obremenitev, ki se nadalje odraza z dodatno aktivacijo transkripcije in translacije... Se
vedno je mozno, da je prvi dogodek direktna elicitorska aktivacija grozda energetskega
metabolizma ali pa gre prvenstveno za energetsko obremenitev drugega tipa in je posredna
aktivacija le pridruZzena osnovnemu dogodku.

Potrditev in vivo rezultatov na modelu kvasovke je dokazala, da indukcija encimov in
metabolni pomik ni posledica v literaturi opisane vezave ibogaina na receptorje sesalskih
celic in da ni ne tkivno, ne vrstno specifi¢na.

Dokazali smo, da ibogain prehodno poveca porabo energije za sintezo Stevilnih encimov,
med drugim tudi samih katabolnih in antioksidativnih encimov. Kljub povecanju
metabolnega obratu in socCasni proizvodnji prostih radikalov ibogain zniZzuje oksidativno
obremenitev. Ker ibogain in vitro nima pomembnega antioksidativnega delovanja, rezultat
nakazuje njegov vzpodbujevalni ucinek na fizioloski antioksidativni sistem kot pro-
antioksidant, kar dokazuje tudi povecanje kolic¢ine antioksidativnih encimov. Dolgoro¢no
se to kaze v preoblikovanju hiSne presnove. Ob uvodnih energetskih izdatkih to rezultira v
povecani ucinkovitosti fizioloskih antioksidativnih sistemov, ki zmanjSujejo oksidativno
obremenitev in s tem energetske stroSke obnove oksidativno poSkodovanih celi¢nih
struktur. Ob soc€asni indukciji katabolnih encimov se vzpostavi novo metabolno
ravnovesje, ki varcuje z energijo, v primeru dodatnih potreb pa omogoca njeno povecano
razpolozljivost. Zdrav organizem lahko tako vzdrzi vecje fizi€ne in mentalne napore brez
tveganja stresne preobremenitve. Po istem nacelu iboga omogoca hitrejSe okrevanje v
primeru bolezni, vklju¢no z motnjo odvisnosti.
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3.2 SKLEPI

Studija je prikazala prehodno zmanj$anje ATP ravni ob uporabi ibogaina, ki jo spremlja
indukcija encimov energetskega metabolizma in antioksidativnih sistemov, razkriva vzrok
za to energetsko prikrajSanje in nakazuje takojSnji in kasnejsi vpliv na metabolizm.
Uporaba iboge izzove preoblikovanje hiSne presnove. Ob uvodnih energetskih izdatkih to
rezultira v povecani ucinkovitosti fizioloSkih antioksidativnih sistemov, ki zmanjSujejo
oksidativno obremenitev in energetske stroSke celicne obnove. Ob socasni indukciji
katabolnih encimov se vzpostavi novo metabolno ravnovesje, ki varCuje z energijo, v
primeru dodatnih potreb pa omogoca njeno povecano razpolozljivost (Slika 1). Zdrav
organizem lahko tako vzdrzi vecje fizicne in mentalne napore brez tveganja stresne
preobremenitve. Po istem nacelu iboga omogoca hitrejSe okrevanje v primeru bolezni,
vklju¢no z motnjo odvisnosti. Gre za stabilni premik v epigenetski pokrajini (Slika 2).

. Proizvodnja . Pospeden . ZmanjSan prefok,
- ~ - - katabolizem £ u-‘ vedja razpoloZlfivost
ATP raven ’ K
F — — .-
| = ! w' oy Sinleza w g Zmanjiane
! B Polrosnja a encimov B osnovne potrebe
EMERGETSKO RAVNOVESIJE TAKOJSEN UCINEK KASNEJSI UCINEK

Slika 1: Ilustrativni prikaz ATP energetske ravni ob in po ibogainu (Paskulin in sod., 2012)
Figure 1: Illustration of ATP energy pool under and after ibogaine (Paskulin et al., 2012)

Slika 2: Tlustrativni prikaz epigenetske pokrajine (Bhattacharya in sod., 2011)
Figure 2: Illustration of epigenetic landscape (Bhattacharya et al., 2011)
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4 POVZETEK

Skorja korenine rastline iboga - Tabernanthe iboga se v Centralni Afriki tradicionalno
uporablja kot psihoaktivna substanca pri religioznih obredih, medtem ko je v nizjih
odmerkih cenjena kot zdravilo in pozivilo. Skorja korenine, izvlecek ali €isti ibogain so na
Zahodu poznani kot sredstvo za odpravo odvisnosti in njihova uporaba narasca. Doktorska
teza poskuSa razkriti skupni mehanizem delovanja pri vseh navidezno razli¢nih namenih
uporabe iboge, predvideti potencialne nezelene ucinke in ustvariti pogoje za njeno varno in
koristno uporabo.

Z metodo dvodimenzionalne elektroforeze in masne spektrometrije smo identificirali
spremembe v proteomu podganjih mozgan in kvasovke po aplikaciji ibogaina. Energetski
status celic smo merili z luminiscenco luciferin/luciferaznega testa, ki pokaze koli€ino
ATP molekul, ti. ATP raven. Nastajanje prostih radikalov in stopnjo znotrajceli¢ne
oksidacije smo dolocili z uporabo 2,7-dikloroflorescein diacetata (H,DCFDA) in
merjenjem fluorescence njegovega oksidiranega metabolita. In vitro antioksidativni
potencial ibogaina smo dolo€ili z merjenjem koli¢ine reduciranega 1,1-difenil-2-
pikrilhidrazila (DPPH). Stopnjo oksidativnega katabolizma smo dolo€ili z merjenjem
nastajanja CO; s plinsko kromatografijo.

Rezultati so pokazali povecanje koli¢ine oz. indukcijo encimov energetskega metabolizma
in endogene antioksidativne obrambe. Pri podganjih mozganih so bili 72 ur po
intraperitonealni aplikaciji 20 mg/kg t.t. ibogaina inducirani encimi gliceraldehid-3-fosfat
dehidrogenaza, aldolaza A, piruvatna kinaza in malatna dehidrogenaza, pri kvasovki po 5
urah kultivacije v mediju z 1 mg/L ibogaina pa encimi gliceraldehid-3-fosfat
dehidrogenaza, fosfoglicerat kinaza, enolaza in alkoholna dehidrogenaza ter superoksidna
dismutaza. Racunalniska analiza rezultatov je pri slednjem modelu pokazala tudi
nespecifi¢no aktivacijo sinteze frakcije nizko-zastopanih proteinov. Ti zaenkrat ostajajo Se
neidentificirani. Pri kvasovki smo zaznali tudi od odmerka odvisen prehodni upad ATP
ravni ob so¢asno povecani proizvodnji CO,.

Dokazali smo, da ibogain prehodno poveca porabo energije za sintezo Stevilnih encimov,
med drugim tudi samih katabolnih in antioksidativnih encimov. Kljub povecanju
metabolnega obrata in so¢asni proizvodnji prostih radikalov ibogain znizuje oksidativno
obremenitev. Ker ibogain in vitro nima pomembnega antioksidativnega delovanja, rezultat
nakazuje njegov vzpodbujevalni ucinek na fizioloski antioksidativni sistem kot pro-
antioksidant, kar dokazuje tudi povecanje koli¢ine antioksidativnih encimov. Dolgoro¢no
se to kaze v preoblikovanju hisne presnove. Ob uvodnih energetskih izdatkih to rezultira v
povecani ucinkovitosti fizioloSkih antioksidativnih sistemov, ki zmanjSujejo oksidativno
obremenitev in s tem energetske stroske obnove oksidativno poSkodovanih celi¢nih
struktur. Ob soc€asni indukciji katabolnih encimov se vzpostavi novo metabolno
ravnovesje, ki varcuje z energijo, v primeru dodatnih potreb pa omogoca njeno povecano
razpolozljivost. Zdrav organizem lahko tako vzdrzi vecje fizicne in mentalne napore brez
tveganja stresne preobremenitve. Po istem nacelu iboga omogoca hitrejSe okrevanje v
primeru bolezni, vkljuéno z motnjo odvisnosti.
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5 SUMMARY

The root bark of iboga plant - Tabernanthe iboga has been used traditionally in Central
Africa as a psychoactive substance in religious rituals, while in smaller doses it is
appreciated due to its remedial and stimulant properties. The iboga root bark, iboga extract
or pure ibogaine are being recognized in the West as an anti-addiction remedy and their
use is increasing. Thesis aims to disclose the common mechanism of action at these
seemingly diverse indications for iboga use, to predict eventual adverse effects and to build
the grounds for its safe and beneficial utilization.

With the method of two-dimensional electrophoresis and mass spectrometry we have
identified proteome changes in rat brain and yeast cells after the application of ibogaine.
Cellular energy status was defined by luminiscence of lucipherin/lucipherase test that
shows the level of ATP pool. Free radicals production and the level of intracellular
oxidation was defined with 2°,7 -dichlorofluorescein diacetate (H,DCFDA) by measuring
fluorescence of its oxidized metabolite. In vitro antioxidative potential of ibogaine was
estimated by its ability to reduce 1,1-diphenyl-2-picrylhydrazyl (DPPH). The level of
oxidative catabolism was defined by tracing of CO, production with gas chromatography.

The results have shown the induction of energy metabolism and antioxidative defence
enzymes. In rat brain 72 hours after intraperitoneal application of 20 mg/kg per body
weight of ibogaine the enzymes glyceraldehyde-3-phosphate dehydrogenase, aldolase A,
pyruvate kinase and malate dehydrogenase had been induced. Yeast after 5 hours of
cultivation in media with ibogaine 1 mg/L showed induction of glyceraldehyde-3-
phosphate dehydrogenase, phosphoglycerate kinase, enolase, alcohol dehydrogenase and
superoxide dismutase. In silico analysis also showed nonspecific activation of synthesis of
low abundance protein fraction that remains unidentified. In the yeast model we have also
observed transitory fall in ATP pool accompanied by enhanced CO, production.

It has been proven that ibogaine transitory increases energy consumption due to synthesis
of numerous enzymes including catabolism and antioxidative defence enzymes of concern.
In spite of increased metabolic turnover and consequent free radical production the overall
oxidative load was decreased. Since ibogaine doesn't show some significant in vitro
antioxidative properties, the results suggest stimulating influence on intrinsic physiological
antioxidative systems in a pro-antioxidant manner, which is in concordance with observed
induction of antioxidative enzymes. In a long term ibogaine effect manifests itself as an
adaptation of house keeping metabolism. Under the initial energy load it results in
increased efficacy of physiological antioxidative systems, which reduce oxidative damage
and costs of cellular repair. Together with induced catabolic enzymes they set a new
metabolic equilibrium that saves energy and makes it easily available in case of extra
needs. While healthy organism profits from improved fitness and mental performance and
can withstand higher stress without risking a disease, due to the same principle ibogaine
provides beneficial support at the recovery after diseases including addiction syndrome.
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Dr. Gregor Lesjak

Sodni izvedenec za podrodje religije in podpodroéje novih religijskih gibanj
Log Cezsoiki 14

5224 Srpenica

IZVEDENSKO MMNENIE

O NEKATERIH VIDIKIH RELIGUSKE OZIROMA DUHOWVNE RABE IBOGINA V SLOVENLI

Za pripravo izvedenskega mnenja me je decembra leta 2011 prosil gospod Roman Padkulin, O tem
sva si izmenjala nekaj elektronske poite, se dvakrat osebno sestala in dogovorila o rokih za pripravo
mnenja. Gospod Paskulin me je natanéno seznanil s kontekstom svoje prosnje in mi omogodil

vpogled v sodne spise, iz katerih po njegovem mnenju izhaja potreba po izvedenskem mnenju.
Postavil mi je naslednja vprasanja:

1. Kaksna je vloga in poloZaj iboge in ibogaina v lugi verovanja v Republiki Sloveniji?

2. Kakina je vloga in polofaj iboge in ibogaina v duhovno - religioznem smislu v svetu?

3. Ali je to edini primer uporabe psihoaktivhe substance kot zakramenta in poslediéne
spremembe pojmovanja sveta in smisla obstoja?

4. Kako so te prakse urejene?

5. Ali lahko prejem zakramenta posredno vpliva na motiviranost za svoboden nafina Eivljenja,
med drugim na osvobajanje od drog?

6. All menite, da je zaradi tega utinka prejem zakramenta avtomati€no pojmovan kot

zdravijenje?

Ker menim, da so pojasnila mnogo bolj uéinkovita v kontekstu, spodaj odgovarjam v vezanem
besedilu. Ob vsakem poglavju so navedena vpraanja, na katera odgovrja besedilo. Na posamezno

vpraianje praviloma odgovarjam v vet kontekstih.



Z odgovorm na vprasanje pod zaporedno Stevilko 1 v prvem poglavju ne presegam pristojnosti
sodnega izvedenca tako, da bi razpravljal o konkretnem primeru in pravnih sredstvih, ki so stvar
sodiiéa. V mnenju pojasnjujem zgolj sploini ustavno-pravni poloiaj obravnavane materije, po
katerem sem bil vprasan, in ki sodi v podroéje veédisciplinarne ekspertize sociologa novih religijskih

gibanj.

Odgovor na vprasanje pod zaporedno itevilko 6 je samo nakazan, ker bi razprava zahtevala soofenje
z izvedencem medicinske stroke. Pojma duhovnega in konvencionalnega zdravljenja se lahko v
vetjem ali manjiem delu stikata ali prekrivata, v vsakem primeru pa drii, da sta obe podrodji tudi

avtonomni, in da prevedba pomena v celoti ni mogoca ne v eno in ne v drugo smer.

Delo sem opravil iz akademskega interesa in pro bono.

dr. Gregor Lesjak

Log Cezsodki, 3. 3. 2012
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1. USTAVNOPRAVNI OKVIR

Vprasanji, na kateri se nanasa odgovor

Kakina je vloga in polofaj iboge in ibogaina v lufi verovanja v Republiki Sloveniji?

Kako so te prakse urejene?

Povzetek

Clovekovo pravico do svobode vesti in 5 tem do verske svobode v Republiki Sloveniji v enaki meri
ufivajo vsi posamezniki ter vse registrirane in vse neregistrirane verske skupnosti'. Slovenski pravni
red ne prepoveduje iboge, ampak jo uvrita med zdravilne rastline, katerih uporaba za zdravijenje
zahteva zdravnifki nadzor. Zaradi javnega interesa oziroma vrednote (zdravja) je tako omejena
splosna svoboda ravnanja, ki lahko posega tudi v versko svoboda.

Definicije in podrobnejsa pojasnila

(Tabernanthe iboga) iboga je afriska tropska rastlina, skorja korenine te rastline pa ima v dolofenih
koli€inah halucinogen uinek.

Pravilnik o razvrstitvi zdravilnih rastlin s seznamom zdravilnih rastlin (Ur. I. RS, 5t. 103/08) v 5. &lenu
dolota, da se v "kategorijo ZR razvrstijo zdravilne rastline, katerih uporaba zahteva zdravniiki nadzor.
Zanje je znadilna strupenost pri prekoradenih odmerkih, v priporofenih odmerkih pa so moini
neieleni skodljivi u€inki, tako da varnost ni zagotovljena brez zdravniskega nadzora zdravijenja. V tej
kategoriji so tudi rastline s toksikomanogenim udinkom. Tako rastline kot izdelki za peroralno
uporabo, ki vsebujejo zdravilne rastline iz kategorije ZR v naravni ali predelani obliki, se praviloma
razvrstijo med zdravila, za katera je potreben zdravniski recept”. Zdravilna rastlina Tabernanthe iboga
se razvrita v kategorijo ZR.

Versko svobodo v Republiki Sloveniji urejata ustava in zakon. Verska svoboda sodi med Elovekove
pravice. V sklopu Sire pravice do svobode vesti jo dologa 41. £len ustave (Ur. I. RS, §t. 33/91 in
dalje)’. Verske skupnosti so v Republiki Sloveniji enakopravne, svobodne v svojem delovanju in
locene od driave (tudi driava je lofena od verskih skupnosti); tako dologa 7. élen ustave. PoloZaj

! Pridobitey primerne pravne osebnosti je v Sloveniji viteta celo v obseg élovekove pravice do verske svobode,
zato je ustavno sodiiée leta 2010 razveljavilo stroge kriterije za registracijo verske skupnosti. Pravica do vere je
enaka pravici do svetovnega nazora in nevere (prim. OdIUS 3t. U-1-92/07, Ur. I. RS. §t. 46/2010).

* 41, &len Ustave RS pravi; nlzpovedovanje vere in drugih opredelitev v zasebnem in javnem fivljenju je
svobodno. Nihée se ni dolian opredeliti glede svojega verskega ali drugega preprifanja. Stardi imajo pravico, da
v skladu s svajim prepricanjem zagotavijajo svojim otrokom versko in moralno vzgojo. Usmerjanje otrok glede
verske in moralne vzgoje mora biti v skladu z otrokovo starostjo in zrelostjo ter z njegovo svobodo vesti, verske
in druge opredelitve ali prepricanjas,



verskih skupnosti podrobneje opredeljuje Zakon o wverski svobodi (Url. RS, 5t. 1407 in 46/10 -
adloéba US).

Clovekovo pravico do svobode vesti ufivajo tudi neverske svetovnonazorske skupnosti. Pravice, ki
izhajajo iz Elovekove pravice do svobode vesti in jih v sklopu verske svobode uzivajo verske skupnosti,
se ne razlikujejo od pravic, ki izhajajo iz Clovekove pravice do svobode vesti in jih uresnicujejo
neverske svetovnonazorske skupnosti, Tudi neverske svetovnonazorske skupnosti so enakopravne, v
svojem delovanju svobodne in loéene od driave, tako kot so enakopravne, svobodne in od driave
lotene verske skupnosti (glej OdIUS, it. U-1-92/07, Ur. | RS. it 46/10)°,

Clovekova pravica do svobode vesti pa ne &fiti vsakega verskega in neverskega prepricanja. Ustavno
sodisée pravi: »Pojem vesti (...) sodi na podrodje etike. Vest Eloveku pove, kaj je 'prav’. Predmet
varstva v okviru 41. Elena Ustave so zato samo /1] opredelitve in prepricanja s podrodja etike oziroma
morale, zlasti vsa teistiéna, ateistiéna in neteistitna prepricanja. V tem smislu lahko taka prepricanja
opredelimo tudi kot svetovnonazorske opredelitve, torej kot filozofske ali ideoloike teorije oziroma
kot miselne sisteme, ki razlagajo Eloveka, njegovo bistvo in svet, v katerem prebiva, lahko tudi,
feprav ne nujno, z neke viije, metafiziéne ravni... Sele &e notranje in zunanje lastnosti [tega]
prepricanja kaZejo na njegovo 2] konsistentnost, tehtnost, resnost, kohezivnost in pomembnost®, je
utemeljen sklep, da gre za vero oziroma drugo prepricanje v smislu 41, élena Ustavea (OdIUS §t. U-I-
92/07, Ur. . RS. it. 46/2010, totka 75).

Clovekova pravica do svobode vesti (v kateri je utemeljena verska svoboda) je torej v slovenskem
pravnem redu v enaki meri zagotovljena vsem posameznikom in skupinam, ne glede na to, ali je
njihovo prepritanje versko ali neversko; to preprifanje mora izpolnjevati le oba pogoja iz zgornjega
odstavka. V takinem primeru bi bilo uZivanje iboge, ¢e ga seveda upraviceno utemeljimo v svobodi
vesti, povsem enako zadditeno v primeru religiiskega (duhovnega) ali nereligijskega
svetovnonazorskega konteksta. Omejitev sploine svobode ravnanja iz Pravilnika o razvrstitvi
zdravilnih rastlin, ki bi morda posegala v pravico do svobode vesti, bi bila ustavno dopustna, ée bi
prestala strogi test sorazmernosti”.

! Pravica neverskih svetovnonazorskih skupnosti do posebne pravno-organizacijske oblike v zakonodaji Se ni
urejena (tako kot je za verske skupnosti urejena pravno-organizacijska oblika verske skupnosti), zato imamo na
tem mestu protiustavno pravno praznino.

* Ustavno sodiéce ni pojasnilo, kako naj razlagamo navedene lastnosti, sklicevalo pa se je na prakso Evropskega
sodiita za Elovekove pravice oziroma zadevi Campbell in Cosans proti ZdruZenemu kraljestvu (25, februar 1982)
ter Leela Férderkreis E. V. in drugi proti Nem&iji (6. november 2008).

*\ okviru tega testa sodid€e odgovarja na naslednja vprasanja: (1) ali je poseg v €lovekovo pravico sploh nujen
(potreben), (2) ali je ta poseg primeren za dosego zasledovanega cilja in (3) ali je teia posledic tega posega
proporcionalna vrednosti zasledovanega cilja oziroma koristim, ki bodo zaradi posega nastale,



2. RAZLICNE OBLIKE RELIGIOZNOSTI V SLOVENI]I

Vprasanji, na Kateri se nana%a odgovor

Kakina je vloga in poloiaj iboge in ibogaina v luéi verovanja v Republiki Sloveniji?
Kakina je vloga in poloiaj iboge in ibogaina v duhovno - religioznem smislu v svetu?

Povzetek

Uiivanje ibogaina zasledimo med praktikami slovenskih novoreligijskih organizacij in poslediéne v
segmentu individualizirane slovenske novodobniske duhowvnosti. Nova religijska gibanja (New
Religious Movements) in novodobnitka duhovnost (New Age) nedvomno sodijo v sklop relevantnih
religijskih pojavov.

Podrobnejsa pojasnila

Sociologiija pozna Stevilne (3e aktualne) tipologije religijskih organizacij, ki se med seboj razlikujejo
predvsem po namenu razvricanja in okolju, v katerem to razvricanje poteka. Za Slovenijo se zdi, da
njene posebnosti najbolje odrazi delitev religijskih organizacij med tradicionalne religije okelja,
kricanske denominacije, imigrantske religije ter novoreligijske in novodobniske skupine. V taksni
tipologiji je upostevana razlika med religisjkimi (in novoreligijskimi) ter duhovnimi oziroma
novodobniskimi skupinami infali gibanji, a hkrati tudi jasno demonstrirana njihova enost. Vse je
namret mogode razumeti v sklopu najiiriega pojmovanija religije in religioznosti®.

Pojav novih religij in novodobniske duhovnosti v Sloveniji spremljamo od osemdesetih let prejSnjega
stoletja, ceprav se nekatere skupine (na primer Teozofsko zdrufenje) Ze ponasajo tudi s Eastitljivo
tradicijo. Slovenske nove religije so k nam sprva prenasale zelo raznolike nauke in organizacijske
strukture tujih skupin, od leta 2000 naprej pa med njimi opaZzamo tudi samonikle religijske inovacije.
Po razpoloiljivih podatkih v tem trenutku v Sloveniji deluje veé kot 100 novoreligijskih in
novodobnidkih organizacij oziroma skupin (prim. Goljevigek, 1992; Pribac, 1992 in Lesjak, 2007).

Novodobnidka duhovnost se od (stare in nove) religije pomembno razlikuje. Vnanjo razliko najprej
prepoznamo v tem, da novodobniki praviloma ne tvorijo socialnih ali veéjih skupin, ampak ohlapne
socialne mrefe, zato tudi ne poznajo klasiénih religijskih organizacij. Ce skuSamo le-te vseeno
opredeliti, so najpogosteje sestavljene zgolj iz enega ali veé specialistov, ki svoje storitve ponujajo na
izrazito individualiziranem novodobniskem trgu. Instutucionalno nevezani posamezniki na tem trgu
po lastnih potrebah in preferencah izbirajo tisto, kar v danem trenutku najbolj potrebujejo in tako
oblikujejo specifitno ekonomijo vzajemnega obdarovanja, ki praviloma vkljufuje tudi gmotno

* Takéno sodbao brez vsakega zadrika tudi v svoji enciklopedijski produkciji podpira globalna strokovna skupnost
sociologov novih religijskih gibanj (npr. Partridge, 2004; Introvigne in Zoccatelli, 2006 ter Melton, 2009).



povratilo za prejeto uslugo’. Novodobniki ne poznajo religijskih avtoritet, dogem in svetih besedil.
Njihovo skupnost opredeljuje njihova praksa, v katero vkljutujemo prepoznavne teinje ter znacilne, a
nateloma odprte nabore idej in praktik®. Novodobnik (v tradicionalnem pomenu) veruje samo tisto,
kar je izkusil sam (prim. Ban, 2008).

Zaufitje ibogaina je pomemben del prakse ene izmed samoniklih slovenskih novodobniskih
arganizacij, registrirane verske skupnosti Sakrament prehoda. Ta organizacija pretaka svojo prakso v
segment individualizirane novodobnidke duhovnosti. Informacije o tej praksi so zaradi njenih
specifitnih lastnosti (ibogain naj bi obéutno zmanjeval infali prekinjal razlicne zasvojenosti)
zanesljivo raziirjene v subkulturi zasvojencev,

3. (SLOVENSKE NOVE) RELIGIJE IN DROGA

Vprasanji, na kateri se nanasa odgovor

Kakina je vloga in poloZaj iboge in ibogaina v ludi verovanja v Republiki Sloveniji?

Ali je to edini primer uporabe psihoaktivne substance kot zakramenta in poslediéne spremembe
pojmovanja sveta in smisla obstoja?

Povzetek

Verska skupnost Sakrament prehoda in njegova socialna mreia sta edini znani primer povezave med
drogami in religijo oziroma duhovnostjo v Sloveniji. Uginke halucinogenih drog na clovekovo
doiivljanje je mogoce primerjati z opisi pristnih misticnih in meditativnih izku3en).

Podrobnejsa pojasnila

Povezav med (novo)religijskimi in/ali duhovnimi praktikami in drogami v Sloveniji pred Sakramentom
prehoda nismo zaznali. Nobeden izmed delujotih ali nedelujocih skupin ali posameznikov, o katerih
imamo podatke, v svoji verskifduhovni dejavnosti v Sloveniji doslej ni uporabljal (nesocializiranih)
drog.

Literatura pove, da sta odkrivanje in raba drog stara prav toliko, kot so stare élovekove civilizacije; da
se raba drog v nekaterih tradicijah z religijo povezuje prav toliko €asa, kolikor poznamo religijo (prim.

! wObstaja preprianje, da zaratunavanje storitev s podroéja duhovnosti ni 'duhovno’. Kako to? Mar ni zdravilec
prav tako vioZil veliko €asa ter energije v to, da se je naudil alternativno zdraviti? Ali ni predavatelj vioiil precej
£asa, da je dosegel stanje, ko lahko predava, pripravi delavnico, seminar ali predavanje? Da napife knjigo? Torej
je za viokeni ¢as ravno tako upravicen zaradunati storitev. Fa ne samao tisti konkretni ¢as, €as tistega predavanja
ali terapije, temvel sorazmerno Se vse tiste ure, ki jih je porabil za to, da sedaj lahko predava ali kakorkaoli
deluje. Zakaj bi bilo torej 'neduhovno’ zaradunavati storitve s podroja duhovnosti f« (Pajnkiher Prem, 2004:
182).

®Na primer teinje k samorealizaciji ali razvoju Elovekovih potencialov ter razlicne tehnike meditacij, joge,
holistitnega zdravilstva, hipersenzornih zaznav, itn.



npr. Swatos, 1998); ter da se ufinki halucinogenih drog oziroma psihotropnih snovi, predvsem v
obéutkih depersonalizocije, derealizacije in blaZenosti, ki vCasih to doiivetja spremljo, pribliujejo
pristnim mistinim doZivetjern (prim. Milginski, 1978 ter lames, 1902; Huxley, 1954; Phanke, 1964;
Leary, 1964, Clark 1969 in Nelson 2009).

4. SAKRAMENT PREHODA" IN IBOGAIN

Vprasanja, na katera se nanasa odgovor

Kakina je vloga in polo#aj iboge in ibogaina v luéi verovanja v Republiki Sloveniji?

Kakina je vloga in poloZaj iboge in ibogaina v duhovno - religioznem smislu v svetu?

Ali lahko prejem zakramenta posredno vpliva na motiviranost za svoboden nacina Zivljenja, med
drugim na osvobajanje od drog?

Povizetek

Izkuinja zauiitja ibogaina posameznika pogosto nagovarja na eshatolodki ravni. V novodobniskm
kontekstu, ki ga gradi Sakrament prehoda, iniciant tako vzpostavija stik s svojim pravim/resniénim
sebstvomn, prek katerega si odgovarja na vpradanja: kaj je dobro (zame), kdo sem, od kod prihajam in
kam grem. Praksa te verske skupnosti je samonikla; na afrike bwitije se sklicuje zgolj v izvoru in
ufinku svete rastline, iboge.

Podrobnej3a pojasnila

Predpostavija se, da je Sakrament prehoda, leta 1999 registrirana verska skupnost, nosilec ali vsaj
primarni prenaialec idej in prakse duhovne rabe ibogaina v Sloveniji. Ta verska skupnost se je razvila
iz Ustanove iboga, ki je delovala med letoma 1995 in 2005. Namen te ustanove je bilo iskanje
alternativnih moZnosti in sredstev za prekinjanje razliénih zasvojenosti in iskanje podpore strokovnih
krogov in laikov™,

Sakrament prehoda nima svojih temeljnih besedil. Majstarejii med tistimi, ki jih vseeno navaja na
svojih spletnih straneh (Knut, 1994)", neposredno povezuje slovensko prakso z wzadnjim valom
uiivanja drog (zlasti halucinogenov), ki je zajel mlado generacijo Zahodae (Milinski, 1973: 59),
Ceprav z njegovim stranskim ali zapoznelim krakom. To je najprej €as hipijevske subkulture in pojava
prvih novih religijskih gibanj v Zdruzenih driavah Amerike v Sestdesetih letih minulega stoletja ter

? Mamen tega zapisa ni v profiliranju verske skupnosti Sakrament prehoda. Na tem mestu niso zbrani niti vsi
razpoloiljivi podatki o te] skupnosti niti obravnavana vsa vpradanja, ki jih delovanje te skupnosti postavlja
raziskovalou.

" prim, http:f www.archive.org/web/web.php (http://www.ustanova-iboga.si)

= Glej: http://sacrament.kibla.si, 24. 2. 2012



kasnejie delo Howarda Lotsofa (1943 — 2010) - zasvojenca, ki je heroin opustil po zaufitju ibogaina
ter Zivijenje posvetil spodbujanju raziskav in promociji ibogaina kot sredstva za prekinjanje
zasvojenosti®,

Ibogain je opisan kot droga, ki je povsem drugaéna od vseh ostalih. Njeno delovanje je dolgotrajno,
trajalo naj bi tudi 36 ur, vendar ni euforien halucinogen®, potenciala za zlorabljanje naj ne bi
vsebovala'® in prekinjala naj bi, kot receno, razlitne odvisnosti®, Duhovni interes pritegnejo skoraj
identicni opisi halucinogene faze, na primer: »Razlog, zakaj se ne premika$, je v tem, da si popolnoma
okupiran z gledanjem, kaj vse se nahaja v tvojem duhu. Spomini so kot film. KaZe ti, kje v Zivljenju si
delal napake, pokaZe ti tudi, kaj morad storiti, da jih popravis, Dobesedno to ti dela, Hodem redi, da
vidis Cisto vsea (Amon, 1994: 65). Jakost taksne izkuinje, ki posameznika pogosto nagovarja ne le na
osebni in bivanjski, ampak tudi na eshatoloiki ravni {prim. Humski, 2009: 199) v svoji shemi delovanja
ibogaina ponazarja Lotsof: »Najpre] je halucinogena faza, v kateri se sprostijo subjektovi potlageni
spomini; v drugi fazi moigani intelektualno predelajo vizije iz prve faze; in tretja, ko se vsi viisi
integrirajo v pacientovo osebnost« (prav tam).

Ce pritrdimo podobnosti udinkov halucinogenih drog in mistiéne izkuinje na Elovekovo doZivijanje,
kot to preizkuiajo, dopuitajo infali zatrjujejo nekatere zgoraj navedene raziskave, ter zatrjevano
izkusnjo zauiitja ibogaina primerjamo z opisi {(kemifno nespodbujenih) mistiénih oziroma
meditativnih doZivetij, se obdasna, zafasna ali trajna integracija izkudnje zauZitja ibogaina v
posameznikovo osebnost ne zdi nemogoda. Milfinski (1990: 384) med posledicami misticne izkuinje
na primer navaja tudi trajne pozitivne spremembe v naravnanosti in vedenju posameznika, ki se
izraiajo kot: (1) krepkejia integracija osebnosti, s éimer se sprostita kreativnost in storilnost pa
sretno, optimistitno razpoloZenje; (2) veéja senzibilnost, tolerantnost, pristnost in naklonjenost do
drugih ljudi; (3) korekcije v svetovnem nazoru, vrednotenju sluZenja drugim ljudem in stvarstvu
nasploh ter (4) pozitivna naravnanost do mistiénega dofivetja nasploh - lastnega ali tujega.

Ibogain prihaja iz religijske prakse bwiti nekaterih ljudstev v Gabonu in Kongu v Srednji Afriki (prim.
Fernandez, 1982). Osrednja poteza tradicionalnega bwitija je cadfenje prednikov. Njihov moéno
struktutriran obred iniciacije temelji na zaufitju svete rastline, iboge, in poslediénih spremenjenih
stanjih zavesti. V njih inicianti ne srecujejo zgolj duhov svojih preminulih prednikov, ampak naveiejo
tudi stik s svojim stvarnikom (prim. Pratt, 2007). Bwiti je tudi afrifko sinkretistitno novo religijsko
gibanje, ki priblizno od leta 1910 zdruiuje tradicionalne religijske prvine s krianstvom in v svojem
obredju prav tako uporablja ibogo (prim. Woodhead in drugi, 2002). V praksi Sakramenta prehoda in

" Glej: http://www.nytimes,com/2010/02/17/us/17lotsof.html, 24. 2, 2012

" uKdo bi si Zelel vzeti trip, ki traja 36 ur,« se spraduje Lotsof (Knut, 1994: 16). Ibogain je »zanimiv na svoj nagin,
vendar ni takine vrste droga, da bi se zadel in se 3el na plaio zabavat s prijatelji... Res je, da te resnitno vrie
prve tri do &tiri ure, potem hodis okoli v tisti visoko energetski fazi in po Stirindvajsetih urah si e poiteno
izérpan. Potem zaspis in Sele, ko se zbudis, ugotovis, da se ti je zgodilo nekaj res enkratnega« (prav tam: 27).

Y w\ vedini primerov je faza haluciniranja izostala po tretji zaporedni dozi. Ni bilo nidesar vei, kar bi vznemirjalo
podzavest« (prav tam: 27).

¥ w0d 20 oseb, ki smo jim dali ibogain, je bilo sedem zasvojenih s heroinom. Dva dni kasneje pet od teh sedmih
oseb ni ved obZutilo felje po drogi. In niso imeli nobenih abstinencnib tefav. Pri tistih, ki so vzeli ibogain le
enkrat, je ta abstinenca trajala kakih Sest mesecev, eni od teh oseb smo dali ibogain petkrat in ni obéutila Zelje
po heroinu leto in pol. Ce veste vsaj nekaj malega o zasvojenosti s heroinom, vam be jasno, da je to nekaj
neverjetnega« (prav tam; 20-1).
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najverjetneje tudi v vseh drugih izpeljankah ufivanja ibogaina v Sloveniji, ne najdemo verodostojnega
prenosa ontologije, kozmologije infali obredja bwitijev (tako kot lahko, na primer, med slovenskimi
novimi religijami najdemo prenos nekaterih drugih naukov in praks afritkega Samanizma), pat pa
zgolj pritrjevanje (razmeroma pogosti) eshatoloski izkusnji zauZitja iboge. Morebitnega obstoja drugih
religijskih skupin, ki bi svo] nauk infali prakso utemeljevale v zaufitju ibogaina infali tradicionalnih ali
novih bwitijih, ne morem potrditi niti v Sloveniji niti v svetu'.

Sakrament prehoda ibogain imenuje Sveti Sakrament'’, ZauZitje Svetega Sakramenta se imenuje
inicijacija’ ali duhovno zdravijenje. Koligino in obliko zaufitega Svetega Sakramenta' ter podrobnosti
protokola® dolo¢i duhovnik (prim. Resnovi¢, 2009). Zauiitje Svetega Sakramenta je deklarirano kot
eden izmed dveh nadinov samorealizacije oziroma neposrednega stika inicianta 2z njegovo pravo
naravo infali najvifjo realnostjo oziroma bogom. Drugi nafin opredeljuje BIOfizika 7., 13., 33. in 53.
dimenzionalnega prostora oziroma BIOkibernetika, kot jo je razvil Slavko Anton Gorenc iz Ljubljane™.
BlOkibernetika boga imenuje S-Alfa. Sele obe praktiki skupaj tvorita celoto: Sveti Sakrament (dovolj
pogosto) zagotavlja osnovno religiozno izkuinjo, biokibernetika pa kakovosten nafin Zivljenja in
nadaljnjo kultivacijo osnovne religiozne izkudnje. Zanimiva je visoka individualiziranost obeh sestavin
prakse, Sakrament prehoda prve izkuinje ne kontekstualizira, ampak jo v celoti prepuiéa iniciantu;
taka je tudi BlOkibernetika, ki posameznikove izkuinje opremlja zgol) in samo s tehniko (prim.
Resinovit, 2002).

Sakrament prehoda je postopoma razvil neposredno spodbudo za preuevanje ucinkov ibogaina, ki jo
je prejel preko dela Howarda Lotsofa™. Nevladna organizacija Ustanova iboga je izkazovala
neipridobiten raziskovalni interes in voljo do pustolovifine v poslovanju z driavnimi organi®. Iniciant
danes prek zaufitja Svetega Sakramenta na tipiéno novodobniski naéin vzpostavija ali preverja stik s
svojim pravim/resniénim sebstvom in si tako odgovarja na vprasanja: kaj je dobro (zame), kdo sem,
od kod prihajam in kam grem. Od prakse bwitijev, na katero se sklicuje zgolj v izvoru in uéinku
Svetega Sakramenta, se razlikuje tudi v tem, da v nadaljnjih duhovnih iskanjih ne uporablja Svetega
Sakramenta {Eeprav je mogodih vef iniciacij, ne samo ena), ampak druge novodobnidke tehnike.

b [ pomeni, da takine skupine lahko obstajajo, vendar jih raziskovalci v svojem delu nismo niti opazili niti o
njih porocali svoji strokovni skupnosti, To je zaradi narave predmeta preulevanja tudi razumljivo, Med
religijskimi organizacijami, ki v svoji praksi uporabljajo halucinogene (sploino prepovedane, a ponekod zaradi
uresnievanja verske svobode dopuifene) snovi, danes v javnosti izstopata Ameriska domorodna cerkev
(Mative American Church) in lzvorno brazilska skupnost Santo Daime,

2t Imengvanje v nauku ni tematizirano, vsekakor pa izrafa vsaj zelo spostljiv odnos do te substance.

- Iniciacija v tradicionalnem pomenu sodi med obrede prehoda in oznaluje vstop ali sprejetje posameznika v
skupino ali druibo; v bwitiju na primer mladostnik z zauiitjem iboge postane moi in African. Pri novodobniski
iniciaciji se izgublja skupnostni in poudarja individualni vidik prehoda. Oseba, ¢eprav s pomodjo druge ali v
nasem primeru kemiéne substance, z iniciacijo v sebi doiivi prehod iz ene ravni zavedanja v drugo, dodivi
preabrazbo, transformacijo, postane drugaéna (prim. Pajnkiher Prem, 2004: 91).

M i religioznem obredu gre... za odmerek, manjii od detoksikacijskega in so pri izpolnjevanju osnovnih meril
zdravja tveganja neznatna, t. primerijiva s $portnim tveganjems (Paskulin, 2009: 258).

** Prim. http://www.ibogaine.desk.nl/SofTInitiationProtocol.html, 24. 2. 2012,

! Prim. Resinovit, 2002 in http://www.ati-e-import.si, 24, 2. 2012,

L wlbogain smo vzeli zato, da bi se zadrogirali, vendar smo naenkrat ostali brez potrebe po drogah... Maoral sem
se odlofiti, kaj bom s svojim Eivijenjem. Zavedal sem se, da lahko z ibogainom napravim ogromno dobrega, ob
tem pa tudi dobro zasluZims (Amon, 1994: 64).

= prim. http:/fwww.archive.org/web/web.php (http://www.ustanova-iboga.si)
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5. IBOGAIN, ZASVOJENOST IN ZDRAVL]EN]JE

Vprasanji, na kateri se nanasa odgovor

Ali lahko prejem zakramenta posredno vpliva na motiviranost za svoboden naéina Zivljenja, med
drugim na osvobajanje od drog?
Ali menite, da je zaradi tega ucinka prejem zakramenta avtomaticno pojmovan kot zdravljenje?

Pojasnila

Celostna skrb religijskih organizacij za élovekovo duhovno in socialno dobrobit, v katero lahko brez
dvoma umestimo tudi pogosto skrb za zasvojence, tvori jedro njihove dejavnosti, Ta zveza je v
kontekstu duhovne rabe ibogaina e moénejSa in praktiéno primarna: substanca, ki zagotavija
temeljni duhovni uvid (in lahko s tem, kot receno, krepi tudi senzibilnost, tolerantnost, pristnost in
naklonjenost do drugih ljudi), hkrati vsaj domnevno lajia slabo, napaéno, odtujeno in Zivljenje
ogroiajofe stanje — zasvojenost Eloveka z drogami.

Religijske organizacije po definiciji izvajajo druibeno povezovalno (lat. re-ligiare)™ in z njo tudi
korektivno funkcijo ter tak$no skrb spodbujajo, zapovedujejo in institucionalizirajo, bodisi v izrecno
religijskem bodisi preteino socialno-skrbstvenem kontekstu. V sklopu slovenske Katoliske Cerkve
tako, na primer, danes deluje 138 organizacij, ki se primarno ukvarjajo s humanitarno dejavnostjo
{Karitas); v njeni strukturi najdemo redove in druge skupnosti, ki svojo primarno dejavnost posveéajo
skrbi za dobrobit soéloveka ali celo za katero izmed obrobnih, posebej ranljivih ali depriviligiranih
druzbenih skupin, na primer zasvojencev z drogami.

Skrb za zasvojence je med slovenskimi religijskimi organizacijami pogosta. Med njimi najdemo
registrirane (povedini evangelijske) wverske skupnosti, ki aktivno ali celo primarno pomagajo
zasvojencem. Taka je, na primer, prekmurska Cerkev Novo Zivijenje™. Skrb verskih skupnosti za
zasvojence je celostna in najpogosteje izhaja iz prepritanje, da bo posamezniku pomagalo oziroma ga
duhovno ozdravilo predvsem spoznanje Boga. Literatura pove, da lahko religijsko doZivljanje, in v
sklopu tega posebe] wvzbujanje spremenjenih stanj zavesti (ki so pogosto socialno inducirana),
odpravija oziroma prekinja all premeica razli€éne zasvojenosti, med njimi tudi zasvojenost z drogami
{prim. Galanter, 1999).

™ Na tem mestu se ne sklicujemo na sodobnejie spoznanje, da je mogode povezovanje verujocih opazovati tudi
kot izlo€anje drugace verujocih in neverujocih.
= prim. npr. http:/f'www.rtvslo.sifodprtikop/duhovni_utrip/cerkev-novo-zivijenje-in-odvisniki, 24, 2. 2012,
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