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The Human Endocannabinoid System

CB Receptors are mostly found Receptors are mostly found in the
in the Nervous System and Brain penpheral organs, especially immune cells
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[ Oe ke pacnonoXeHbl
peuenTopbl?

CB1. CB2:

- ®POHTANBHAS KOPA -KNETKU IMMYHHOV

- MEPEOHAA NOACHASA CUCTEMbI (MOHOUWTHI,
KOPA MAKPO®AIN, B- N T-

- BA3ATbHBIE A0PA KIETKW)

- MO3XXEYOK - B MO3I'E (MeHbLwe, yem
_TUNOTANAMYC CB1) MUKPOITINA

- TUNMNOKAMI

- AQMMOLUNTDI -KKT -perynsums

OKKT BOCMNannTenbHOro rnpotecca

B KULLEYHUKE

- HemHoro — B CTBOIJIE
MO3TlA



KTO Xe aBNAeTCcsH sHOOreHHbIMI
nMraHgammy 3Tux peuenTtopoB?

[lepBbIMM OEHTUULNPOBAHHLIMU U
Handoree XxopoLLo OnNMcaHHbIMU
9HOOKaHHabMHoOMaamMu ABNAKTCS
apaxumgoHunaTaHonamug (aHaHgamMua,
AEA) n 2-apaxmaoHounrnuuepuH (2-
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Plant-derived cannabinoid
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The Human Endocannabinoid System

CBD, CBN and THC fit like a lock and key into existing human receptors. CB1 receptors are primarily
These receptors are part of the endocannabinoid system which impact found in the brain and central
physiological processes affecting pain modulation, memory, and appetite nervous system, and to a lesser

plus anti-inflammatory effects and other immune system responses.
The endocannabinoid system comprises two types of receptors, CB1
and CB2, which serve distinct functions in human health and well-being.

Tetrahydrocannabinol m

extent in other tissues.

CBD does not directly “fit”
CB1 or CB2 receptors but

has powerful indirect
effects still being studied.

= m

Cannabidiol

CB2 receptors are mostly in the
perepheral organs especially cells
associated with the immune system.

Receptors are found
on cell surfaces
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Binding affinity and selectivity of cannabinoid ligands | edit]

CBy Efficacy CB, Efficacy
¢ | affinity ¢ towards & | affinity ¢ towards $ Type o
(K;) CB, (K3) CB,
N-Aracmd_o it ? Agonist ? ? Endogenous
dopamine
Anandamide 780M Parial [ 570o0m ? Endogenous
agonist
2-Arachidonyl s ’
1nM Full M | Full
oNCEry tfier 21n ull agonist |  480n ull agonist | Endogenous
2-
? I i ? ?
Aiachiionoyvkivrerol Full agonist Endogenous
A-9- Partial Partial
10nM M Ph i
Tetrahydrocannabinol o agonist 2 agonist yiogenic
Yangonin 0.72 yM 7 =10 M ? Phytogenic
EGCG 33.6uM Agonist =50uM ? Phytogenic
UR-144 150nM | Full agonist 1.8nM Full agonist | Synthetic
900+ s 294 = ’ :
JWH-018 5.00 nM Full agonist 5 85 nM Full agonist | Synthetic
JWH-015 383nM Agonist 13.8nM Agonist Synthetic
JWH-007 9.0nM Agonist 2.94nM Agonist Synthetic
AM-2232 0.28nM Agonist 1.48nM Agonist Synthetic
AM-1235 1.5nM Agonist 20.4nM Agonist Synthetic
AM-1221 52.3nM Agonist 0.28nM Agonist Synthetic
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CB1:

NoBbILLEHNE BO3OYANMOCTN HENPOHOB
rmrnokammna 3a CYET 3aKPbITUA KanmeBblX
KaHanoBs

TOPMOXEHUE BblAeNeHNAa HENPOMEONATOPOB,
aHTUHouMuenuu/aHanresuto,
HapyLeHUa NamMsaTy,

paccTpoucTea gsuratenbHbIX PYHKLUNN —
TMNOKNHE3UIO U KaTanencuto,

TepMmoperynauum u
3amensieHne KUWe4YyHoU MOTOPUKMN.
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[ MNnnokamnanbHasa dpoopmMaLuns

* CB1 NnoOTHO
akcnpeccupyrotca I AMK-
MHTEPHENPOHAMU U
TaKke

[TTYTAMATepruvyeckmmu
HEUPOHaMMN.

* HecmMmoTpSA Ha CHMXeEHUe
LTD 1 LTP, aKTUBHOCTb
rmnnokamna noBblLLAaeTCs

* CB1 nogaBnawoT
BblaeneHue
aueTunxonuHa




ba3anbHble raHrmuu

e TOT XXe MexaHu3Mm, YTO U B rmrnokamne:
«decreased excitation or reduced inhibition»
* [10303aBUCUMbIN TpeXdasHbIX XapaKkTep BMUSAHUA HA HEUPOHbI

(BbICOKME N HU3KNe KOHUEHTPauunu KaHHabMHOMOO0B MOHWXKaNW
JTIOKOMOTOPHYH aKTUBHOCTb, a YMEPEHHbIE J03bl — NOHMXanu)
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MO3XEYOK U
HEOKOPTEKC

AHAHOAMN[
CUHTE3npyeTCs
KfieTkamu
[TypKkuHbe

CB1 ocobeHHo
NNOTHO
pPacrnosioXeHbl
BO II-1ll crnoax u
V-VI.

CEREBELLU

CNMVUHHOU MO3TI

« PELUETITOPBI
IOKCIMNPECCUPYIOTCA B
KINETKAX 11 2 CJIOA
3AOHEIO POTA

* B JOP3AJIbHbIX TAHITINAX

‘CUTHAIT-B
OKOIoBOOOMNMPOBOAOHOE

~ CEPOE BEWECTBO

@ ——NEOCORTEX

LIMBIC SYSTEM



[ e elle pacnonoXeHbl peluenTopbl
CB1?

* TMNOPU3

* LWNTOBUAOHAA XKenes3a
* HAANOYEYHUKN

* XXMpPOBadA TKaHb

* MbILULbI

* KNETKN NEYEeHU

« XKT

* MOYKM

* Nlerkve



Glu-CB1 GABA-CB1 D1-CB1
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Figure 1. Inanimate exploration in the novel object recognition task. (A-C) Total time of exploration of two identical objects (O1, both on
left and right side) during the training session for three conditional CB1 receptor mutant lines (Glu-CB1 [n=23+13], GABA-CB1 [n=18+23], D1-CB1
[12+12]) and their wild-type control littermates. (D-F) Total time of exploration of familiar object (O1) and novel object (02 or O3) during the
retention session after 2 h or 24 h (G-I). Glu-CB1™"~ mice displayed a reduced exploration, while GABA-CB1™'~ mice showed an increased
exploration both in the training and retention session when compared to their wild-type littermate controls. No significant genotype differences were
observed in the D1-CB1 mutant line. 2-way ANOVA (genotype differences) *p<0.05, ***p-<0.001; t-test (discrimination index DI) *p<0.05.
doi:10.1371/journal pone.0026617.g001
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Cannabinoid receptor type 2 (CB,)

@ lipophilic
( @ H-bonds
EL3 ) @ mild polar




OYHKLNA CB2- PELlEﬂTOPOB

| CREB-TF (CREB, cAMP
response

I/l M MYH HAF' C M CTE MA element-binding protein)
MHAYKUMS anonTo3a ;,_ N
MMMYHHas cynpeccus ‘;_. o \1\ W

CTUMYNALMSA KNETOYHOM MUrpaumm B-
NMMM@OLUTOB B MaprmHaribHy 30HY

ctumynumpyet yaaneHmne MK® beta-ammnnonga

NHIM'MBPOBAHUE > GOCPOPUITMPOBA

T-cell signaling HUE
TUNPO3VHKMNHASDI

B TOM 4ucCre, nedyeHue \\\

oonun u BocnaneHusa JWH-015




2) KKT 3) NMHC

* CB2-peuentopsbl B KKT o perynsauus
— MULLEHb ON4
neyeHus aHanbre3anpyrLmx

BOCMNanuUTENbHbIX 3 eKTOB B
3aboneBaHnn cpcb

KMLLEeYHMKa (BonesHb nepudgepunyeckou

KpoHa, A3BEHHbIV HEPBHOW cucTeMe
KOJTUT)

* CB2 nogaBnsoT
npegoTepallaeT
NMMMYHHYIO
rMNepakTUBHOCTD,
Bbl3bIBAEMYIO
MUKPOOMOTON



Suppresses

¢ Lower esophageal
sphincter relaxation

Suppresses

¢ Gastric acid secretion

* Gastric damage
¢ Gastric emptying

Suppresses
Suppresses * Visceral pain
* Intestinal motility * Inflammation

¢ Intestinal secretion * Intestinal motility in the

o Vi | pai
isceral pain infl i gut

¢ Inflammation
* Growth of tumoral cells




OQODEKTbI SHOOIMEHHbBIX
NNMTrAHOOB

« KFATKOBPEMEHbIE U
OOJITOBPEMEHHDIE

* «[MMICUXNYHECKHWE»
«COMATNHECKNE »

* «KaHHabnonagHasa TeTpagar:
— YMEHbLUEHUNE p,eraTeanoM dKTUBHOCTH
— KataJielriCusd
— adHallbre3nd
— CHMXEeHUe TemMnepartypbl Tena
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« crnocobcTByeT bpaaukapanmn (AL cHavana
NOBbILLAETCS, a 3aTeM ASIUTESNIbHO CHUXKAaeTCs )

* NHIMOMPYIOWNN/CTUMYNNPYIOLWLNN 3d0PEKT
aHaHOamMuaa Ha CMHaNTUYECKYLO nepenayy,
perynupyemyto NMDA-peLienTopamu

* NpPAMOE UHrMbupytoLlee BNMaAHME KaHHabnongos
Ha 5-HT3-peuenTtopbl

* NpeaynpexnaeT 9KCanTOTOKCUYHOCTb, YMEHbLLAS
doeHOMEH «0NroBpEMEHHOW NOTEHLUMALINN Y

* YTHETEHUE BblAEJIeEHNA MeJNaTOopaB
MyTamMmatTeprm4eCkmMX CUHariCax Mmoxet ObITb
OCHOBOMU €ro HeENpOrnpoTeKTopHOro AencTBuA

3



Kakoe e TepaneBTUYEeCKOoe
npumeHeHne y AFOHUCTOB CB-
PELUEMNTOPOB?

« AHTVHOUWMUETNTUBHDLIE cBoncTBa B
noBeaeHYEeCKNX U ANEKTPOPU3NONOrNYECKUX
aKcrnepumMmeHTax Ha mogenu 6onun n BocnaneHus
npu MoaynsaunmM Ha NepBoM aTare nepuenunm
bonu nocpeacTBom nepudepmnyecKkoro
KOHTPONUpYoLEero MmexaHnama (n3beras

ncmxmpoyau‘/’l acbcbem\

CnnHarnbHbIE NHTpaLepedpo-
cnocobbl BEHTPUKYNSIPHOE
BBEEHUS BBeOEeHne



2) aHTaroHMCTbl CB-R — B Ka4eCTBE aHOPEKCUTEeHHbIX CPeACTE,
Npu NIeYEHNN LIM30MPEHNN, PACCTPONCTBAX KOTHUTUBHbIX
dYHKUMIA 1 NaMATN NPU HenpoaereHepaTUBHbIX
3aboneBaHnax

3) aroHUcTbl CB1 — HEMPOMNPOTEKTOPHbLIE CBOMCTBA ( 3a CYET
yrHeTeHus1 BbiIcBoboXxaeHust rmytamata B LIHC)

4) 3(pPEKTUBHOCTL NMPU HapyLLUeHUAX ABUraTternbHOU OYHKL U
(MblLLeYHasA pUrMaHoCTb, TPEemMop)

5) ne4yeHue rnaykomsbl (CTAPAA WUYTKA? HO BEb
MPABOA...)

6) aroHMUCTbl CB2 - npoTUBOBOCNANUTENIbHOE U
MMMYyHoZenpeccuBHoe aeucteme (boneyTonsowmm
9 dekT Npm BoCcnanuTesbHbIX NpoLeccax B OTCYTCTBUE
nobo4yHbix acpdekrtos [ IEHMEHUE PACCEAHHOIO
CKINEPO3A U PEBMATOMOHOI'O APTPUTA)

7) y aroHUcToB CB-R- BbiCOKad kapauoBacKyrnsipHas
aKTUBHOCTb, CNNOCOOHOCTL MOAYNMPOBaTb aKTUBHOCTb
BeretatusHon HC. Takxke kaHHabmnonabl CHMXKaOT aKTUBHOCTb
AODEHUNATUWKINA3blI KAPONOMNOLUNTOB, YMEHbBLLAA

CUHTES uAMO, nrpatoLlero BaXXHYH posib B apUTMOreHese.

8) ApaxnaoHunaTaHonamua uHrMbupyetr
noteHuunansaBucumble Ca2+-kaHanbl L-Tuna B rmagkux






Aids sleep

Inhibits cancer

cell growth

Promotes bone
growth

Antibacterial
Inhibits cancer cell growth
Neuro-protective

Promotes bone growth

Reduces seizures and convulsions
Reduces blood sugar levels

Reduces function in the immune system
Reduces inflammation

Reduces risk of artery blockage
Reduces small intestine contractions
Reduces vomiting and nausea
Relieves pain

Relieves anxiety

Slows bacterial growth
Suppresses muscle spasms
Tranquilizing
Treats psoriasis
Vasorelaxant




Table 1
Putative Receptor Targets of Cannabidiol [45].

Receptor CBD activity

(B, Noncompetitive antagonist
(B> Inverse agonist

GPR55 Antagonist

PPAR-y Agonist

TRPMS Antagonist

oy, (7 glycine Agonist

5-HT,, Agonist

TRPV1, TRPV2 channels Agonist

TRPA1 Antagonist

(B - cannabinoid type 1 receptor; (B; -cannabinoid type 2 receptor; GPR55=-G
protein-coupled receptor 55:; PPAR-y=nuclear peroxisome proliferator-activated
receptor y; TRPMS8 - transient receptor potential of the melastatin type 8; 5-
HTi2 =serotonin receptor; TRPV1 = transient receptor potential of vanilloid type 1;
TRPV2 - transient receptor potential of vanilloid type 2; TRPA1 - transient|receptor
potential of ankyrin type 1.



[1peBHAA UCTOPUA: HEAKTUBHbIU
kKaHHabuHouAa (1940-1960-e roAb!)

* Adams ¥ Konneru Bblaensanu kKaHHaoduamorsn

N3 3KCTPAaKTOB KaHHabuca
* ToYyHasa CTPYKTYp BbIACHEHA TOMBLKO B 1963 roay

rpynnoun npogeccopa Pagaana Meyynama 13
EBpeunckoro yHmsepcurteta VMlepycannva B

N3pawune
Cf) CT)
‘!"/ “» OH N HO
‘ : __J' 'l’ [ ‘l\ .
il W S s H,C CH, HO

A9-THC Cannabidiol



CpeaHune BeKka: HeakTUBHbIV
KaHHabuHouna, KOTOPbIN

B3aumMmogencteyeT c A9- TFK (1970-¢ rozs)
* KHau4ally 1970-X cHUTanocCh, :

Y10 KB/l — 9TO HEAKTUBHbLIV
KaHHabwuouna

* NoBWSIACb rMNoTe3aa -
KaHHabuHoMAbI B LLENOM U
KB B 4acTHOCTW, MOryT
BNUATb Ha adpdpekTbl A9-TI'K
(Bnucanbno KapnnHu) N »

Kbl ogHOBpEeMEHHO \ = F'\’WW‘%
brioknpoBarsn u MED)CIN
noteHumnpoBan addeKkTbl A9- |
TI'K B Tectax Ha XKUBOTHbIX, B
3aBMCUMOCTU OT OTHOLLEHUA
KoadpduumeHTa n 00o3bl ABYX
KaHHabuHoMAOoB.




Sativex

h -
P SatiVve X:2mg2m
Solucién para

pulverizacién bucal

Delta-9-tetrahidrocannabinol -
‘Cannabidiol

3 envases pulverizadores de 10ml

e 1




CoBpeMeHHas NCTopus: BO3OeNCTBUE
KB/l Ha 6becnokomncTBo, OEMPECCULO U
ncmnxo3 (1980- 1990-e rogbl)

UccnenoBaHUst aHKCUOJIUTUYECKOTO
OeucTBUS

KB/[] He aBnseTca NnpoCTbiM aHTAaroOHNUCTOM
peuenTtopa A9-TI'K, a MOXeT BbI3bIBaTh
don3nonorM4ecknmm aHTaroHnM3am aPPEKTOB
A9-TI'K c ero aHkcnonuTniecknmn m
aHTUMCUXOTUYECKMMU CBOUCTBaAMMW.




* Zuardi 1 Karniol ¢ konneramu obHapyxunu,
y1to KB/ (10 Mr / kr) Obin cnocobeH
0CcnabnsaTb yCroBHblE AMOLMOHANbHbIE
peakuumn y Kpbic,

* Silveira Filho 1 Tufik He cmornn obHapyXuTb
kKaknx-nmbo adodpekto Kb (100 mr / kr) B
TecTte Nennepa-Cendrepa

* Guimaraes et al. paspeLmnn NpoTUBOpPEYna C
MCMnorb30BaHNEM TECTA «MPUNOAHATbLIW
KpecToobpa3HbIU NAadOUPUHT» (elevated
plus maze, Unn EPM)
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Fig. 1. Effect of cannabidiol (CBD) and vehicle (V) on entry ratio
(open/total number of entries) and total entries. Points 1n figure
represent means + SE of ten animals. The asterisks indicate a signif-
icant difference from vehicle (Duncan test, P <0.05)



bbino Takxke obHapyxeHo, Yto KbJ]
obnagaeT siIBHbIM aHTUCTPECCOBbLIM
9PPEKTOM Mnocrie eanHOpPa3oBOro Unu
NOBTOPHOro BBEOEHUS, OCI1adbnas
noBeAeHYeCcKMe n BeretaTuBHbIE
nocneacTBUsA OCTPOro cTpecca
OrpaHNYeHUA U aHKCUOreHHble
3adhdeKTbl XPOHUYECKOro
HenpeaBuUOeHHOro crpecca (CUs). 3tu
9 deKTbI MOTyT ObITb CBA3aHbI C
aHTUaenpeccaHTonogobHbIMMU
adbdbekTamu Kb[l, HabntogaembiMu npu
cTpecce B TeCTe NPUHYOUTENBHOIo
nnaBsaHus, B Mmogenax Bucrap-Knorto un
MOAenu BvikB3kTOMUY 18




PapmakoguHamMmumka B Mmo3re - megmaribHas
npedpoHTanbHasa kopa (mPFC), aopcanbHoe
okonoBogonpoBoaHoe cepoe BelwecTBO (dPAG), onopHoe

AAPO KpaeBou Nosiocku (BNST), MMHAANMHA U rMNNOKamMn.

KBl nHayumposan KpaTtkoBpPpEMEHHbIE
aHKCUonNuUTnYyeckne apdekTbl Npu MHbEKUMN B dPAG U
BNST. Kbl Takke moandpuumposan nosegeHue,
HanoMuHatoLlee Tpesory, B mPFC

B Tecte EPM, kKapTMHa oKa3arnacb bonee CnoXxHou, Tak
KaK OH Bbl3blBasi MPOTUBOMOSOXHbIEe 3dbeKTbI Npu
BBeJeHUn B npeanmmbunyeckne nnn nHdpanmmonyeckmne
obnact mPFC

UT0 KacaeTca runnokamna, XoTs KpaTtkoBpeMEHHbIN
adpdoekT KBJ] Ha 3Ty CTPYKTYpYy A0 CMX NOP HEN3BECTEH,
NOBTOpPHOE BBeAEeHUe npenapara npeaorspaLwiano
aHKCUOreHHbIN 3 PeKT XpoOHMNYECKOro CTpecca,
cnocobcTByst HemporeHesy runnokamna. OcTpbIn
aHTuctpeccoBbi addekT KBl Takke Bknto4vaeT BNST,
TOrga Kak ero aHTUAenpeccmMBHoOE JEUCTBME MOXKET ObITb
ornocpeaoBaHo rmnnokamnom n mPFC.



[MoTeHUmManbHbIN aHKcuonMTUiecknn adopekt Kb/ b1 Bnepsbie
N3y4eH y 300p0BbIX JOOPOBOSbLEB C UCMOSb30BaHNEM TECTA
NMUTaALMOHHOIO NyGnnUYHOro BbICTynneHus (SPST)
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AR ITVIHIVVIAVIVIMCUNVIC OWGWCRI DI

Kb

Zuardi n ap. NnpoBenn HOBATOPCKOE UCCneaoBaHme U
nokasanu, Yto KbJl ymeHbLLIaeT cTepeoTnnmio
(HeNpPon3BOSIbHOE NOBTOPEHNE CIOB, ABUXEHUN U T.1.),
BbI3BaHHY0 AOMaMUHEPTMYECKUMU arOHUCTaMM, YTO
aHarnorn4yHo agodpekTy ranonepugona

KBl moXeT uMeTb aTUMNYHbIN aHTUNCUXOTUYECKUN NPOdPUnb

KBl Takke cnocobeH CHUXaTb rmrneprnoKoMOLIO U
npenmMnysibCHoe nHrnbmnposaHme (PPl), BbI3BaHHOE
am@eTaMrnHOM Yy MbILLEN U KPbIC.

ccnepoBaHus ObINM pacrnpocTpaHeHbl Ha XXNBOTHbIE
rmytamareprmyieckne mogenu LWn3opeHnn, Kotopble
nokasanu, Yto Kb/l ymeHbLUIaeT runepsiokoMoLnio 1
yXyfLleHne NpenmMnynbCHOro nHrmnbmnposaHus (PPI),
Bbl3BaHHOE HEKOHKYPEHTHbLIMW aHTaroHMCcTamMu rinytamMaTHoro
NMDA peuLenTopa, KeTaMMHOM 1 MK801, COOTBETCTBEHHO

npenybeprtaTHoe BBeaeHne Kbl nHrmnbmnpyet passutne
rmnepriokoMoumu, BbiaBaHHOE npeHaTtanbHbIM NPUEMOM
NONTMNHO3NHOBOW: MONMULUUTUANIOBON KUCIOTHI,



 [TaumneHTKa c TKenbiMm NOOOYHLIMN 3dopekTamm OT
OObIYHbIX aHTUMCUXOTUYECKNX NpenapaToB NnpuHnmana Kb/
B 403e A0 1500 Mr / AeHb B TedeHue 4 Heaenb. Habntoganochk
3HaYNTENbHOE CHUXEHME NoKasaTeniem CUMNTOMOB MO
LLIKaNne NCUxXm4ecknx pacctpoucTs Brief Psychiatric Rating Scale
(BPRS) (Zuardi at al.)

» [lo3gHee, TpU OBOUHbLIX CNENbIX KOHTPONUPYEMbIX
KNMUHUYECKNX UCMbITaHUA, KOTOPbLIE NCccneaoBanu
adpdeKkTUBHOCTb 1 NnepeHocumocTb KB/l y naumeHToB C
L300 peHnen, noagTeepannm npegBapuTerbHble
pes3ynbsraThl.

* HepgaBHO ObINO NpoBeEAEHO ABOWHOE Crienoe uccnegoBaHne
naymeHToB C wmn3odpeHmnen. lNauneHTbl Obinn
PaHOOMU3UPOBAHbLI Ha rpynnbl, Nofyyaswmne, NIOM1MMO
aHTUMNCUXOTUYECKMX NpenapaTos, B Te4eHne 6 Heagenb Kb/
(1000 mr / aeHb, N = 43) unu nnauebo (N = 45). [Nocne
nevenus, rpynna Kbl npencrasuna bonee HU3KMe

NMAINMNA\UVIATANLLILIOD MANOIAVNATIALIDUIIAD NNLIDLIVIA Hgﬁnmngnnr\l_



CoBpemeHHble gHU: KB]l B kKayecTBe coegmnHeHUSs C
LLUMPOKUM CNEeKTPOM aencteuna (2000-2010-e roabl)

AHTUNAPKUHCOHNYECKNE, aHTUOKUCTINTESNbHbIE U
HEeMpPoONnpoOTeKTUBHbLIE AEeNCTBUSA

bbin otobpaH 21 nauneHT c N[, KoTopbIX pa3gennnu Ha Tpu rpynn.l,
nony4yaswwue nnaueodo (n =7), KB (75 mr / geHb) (n =7) n Kb B
no3e 300 Mr / geHb (n = 7). Y4acTHUKN OUEeHMBASINCb HA UCXO4HOM
YPOBHE U Mocrie fie4eHNSA B OTHOLLEHUN MOTOPHbIX U 0OLLNX
cumnTomMoB (UPDRS), kadecTBa XU3Hu 1 briaronony4mnsi (PDQ-39) 1
HENPONPOTEKTOPHbLIX 3PFEKTOB (YPOBHU HENPOTPOPUNYECKOIO
doakTopa rosioBHOro mo3sra, BDNF 1 H1-MRS).

KB, no-senanmomy, obrnagaet aHTUOKCUAAHTHBLIMU U
HEeMpOonNPOTEKTOPHLIMN CBOUCTBaAMU, MOCKOSbKY OH yBENUYMBaAET
YPOBHU HeENpoTpogundeckoro doaktopa mosra. Kpome toro, Kb[1
yBenu4nn MMToOXoHapuanbHbIM KOMNIEKC N aKkTUBHOCTb
KpeaTUHKMUHAa3bl, UAMEHUI NapaMeTpPbl OKUCITUTENBHOIO CTpecca
(obpasoBaHme TBARS 1 6enkoBbIX KapboHWIT) N NpeaoTBpaTun
KOrHUTUBHbIE HapYyLUEHUS.



* B gpyrom nccnegoBaHunun, KpaTkoBpeEMEHHOE
n gpnntenbHoe BeeaeHne Kb (10,0 mr / Kr)
NO3BOSINIMO CNacTu NaMATb Y KPbIC,
npeaBapuUTENnbHO 00paboTaHHbIX XXEene3oM.

« CoBceM HeaBHO ObIfTIo OOHAPYXEHO, YTO
KB obpallaeT xeneso-nHayumMpoBaHHbIE
9P PeKTLI, HopmMmanunsya DNMI1L B
rTMrnoKamrie, a Takxke ypoBHU
CI/IHal'ITOqJI/I3|/IHa N Kacnasbl 3 Y KPbIC

This 1s a pioneer study linking in vivo ron loading with
changes 1n gene and protein expression that suggest alter-
ations 1n mitochondnal dynamics and synaptic loss in the

central nervous system. Altogether, our findings indicate that
CBD should be considered as a potential molecule with
memorv-rescuinﬁ and neumgrotecti\fe EmErties to be used
in the treatment of cognitive deficits observed in neurode-
generative disorders.



HeunponpoTteKkTopHoe n HeuponnacTtuyHoe
nencrTeue

« B 2005 roay Jiang 1 ero Konnern oTMeTUIu, YTo AnnTernbHoe
NPUMEHEHNE CUHTETUYECKOro KaHHabmnHonaa (HU210)
yCunmBaeT HEUpPOreHes y Kpbic.

* Yto kacaetca Kb, Wolf n ap. 3ameTunun, 4to nocne 6 Hegenb
OVETbI C BbICOKMM cogepxxaHuem Kb/, y mbiwen
Habnoganock yBennyeHmne Yncria HEMPOHOB,
NONOXUTENbHbIX ANA aHanora TUMUAOWHA,
bpomaesokcuypuamnHa (BrdU), B runnokamrne.

« Pesynbrarthl ApYyrmx nccriegosaHnm nokasanu, 4To, NOMMMO
YCUNEHNA B3POCNOro runnokamnanbHOro HemporeHesa, y
MbILLEW (NpU coxpaHeHnn Ba3oBbix cocTosiHu), KB
(BBOAMMBIN BHYTPUOPIOLWNHHO B Te4eHWe 15 fHEN)
npeaoTBpallan HeMPoreHHble HapyLLEHWUsI B TEHETUYECKOM
MbILLMHOWN Moaenn 6onesHn AnbLrenmepa 4epes MeEXaHn3M,
3aBMCUMbIW OT peLenTopa, akTUBUPYEMOrO nponmcbepaTopOM
nepokcucom y (PPARY)



* PesynbraTthbl noOKasanu, YTo y naLnueHToB C
XpoHunyeckum ctpeccom Kbl npenorepallaer
MHOYUNPOBAHHbLIN CTPECCOM CHUXXEHHbLIN
rmnnokamnanbHbI HEMPOreHe3 N CTPECC-
MHOYUNPOBAHHbLIN aHKCUOTeHes.

* Demirakca 1 konnern npegnonoXunum, Ytoy
vy, MPUHUMAaKLWKMX KaHHAObKUC NOCTOSIHHO,
HabrntogatoTca boree BblcokMe ypoBHU TIK
bonee HM3kme koHueHTpauum Kb, 4yto 66110
CBA3aHO C YMEHbLUEHNEM YPOBHSI CEPOIO
BELLEeCTBa B runnokammne  CHMXeHnem
Nno3HaBaTenbHOW CMIOCOOHOCTU, TOraa Kak
boree BbicokMe ypoBHU KBl B noTpebnaembix
obpasuax kaHHabwuca npegoTepaLlany
HenpoToKkcmnyeckne adpdekTbl TTK



« KBbJ] Takke obnagaet aHTMOKCUOAHTHOM aKTUBHOCTbHO

* B KpbICUMHbIX KOPTUKaNbHBLIX HenpoHax, Kb/
npenotepatllan NMDA-onocpefoBaHHYHO
HENPOTOKCUYHOCTbL U OKUCIIUTENBbHOE NoBpexaeHne
yepes He3aBUCUMBbIN OT KaHHAabMHOWAHOrO peLenTopa
MeXaHN3M

« Kb/l ymeHbLIaeT noBpexaeHne HeMpoHOB, BbI3BAHHOE
ocaxaeHuewm B-amunongHoro 6enka; n ocnabnser
ncrtouleHue yposHen tTmposnHrnapokcmnasbl, [AMK n
aodamMuHa nytemMm Moaynsaumm akcnpeccum
NHAyundenbHon n3oopmbl NO-CUHTa3bl U YMEHbLLEHUSA
npoayumpoBaHna ROS-reHepumpytownx okcugas NADPH



AHTUINUNEeNnTU4YecKoe gencreue

* B HegaBHEM COBMECTHOM UCCNEAOBAHUN HA XXNBOTHbIX ObINO
obHapyxeHo, 4To Kb/] okasbiBaeT 3awmTHble 3G EKTbI HE TOSMBKO Ha
KOHTPOMb CyQopor, HO Takxke N Ha rmbenb HEMPOHOB B MOAENN
Me3nanbHOM BUCOYHOW anunencumn, BbiIaBaHHOU
BHYTpPUrMnnokamMmnasibHbIM NUNOKapNUHOM.

« B nocneaHee BpeMs, B OTKPbITbIX M ABOWHbIX CIIENbIX
KOHTPONUPYEMbIX KIMUHNYECKUX UCTIbITAHNAX NCCNEOYETCS
adpheKkTNUBHOCTL, BesonacHOCTb U nepeHocumocTb Kbl y aeten n
NOAPOCTKOB C YCTOMYNBOW K JIeHEeHUI0 anunencunen

June 25, 2018

The U.S. Food and Drug Administration today approved Epidiolex
(cannabidiol) [CBD] oral solution for the treatment of seizures
associated with two rare and severe forms of epilepsy,
Lennox-Gastaut syndrome and Dravet syndrome, in patients two years
of age and older. This is the first FDA-approved drug that contains a
purified drug substance derived from marijuana. It is also the first FDA

approval of a drug for the treatment of patients with Dravet
syndrome.
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Table 3. Cannabidiol (Epidiolex), Quick Facts.

FDA-approved indications: treatment of seizures in patients aged =2 years of age with Dravet syndrome or Lennox-Gastaut
syndrome

DEA Schedule: V

Dosage form: 100 mg/mL oral solution (strawberry flavored)

Dosing: initial 2.5 mg/kg twice daily (5 mg/kg/d), titrated at weekly intervals to minimum effective dose or 10 mg/kg twice daily
(20 mg/kg/d)

Dosage adjustment needed in hepatic impairment

Do not abruptly discontinue

Administration: administer consistently with or without food

Primary drug-drug interactions: clobazam, valproates, CYP3A4 and CYP2CI9 inducers and inhibitors, CNS depressants
Common adverse events: somnolence, diarrhea, decreased appetite, elevated hepatic transaminases

Monitoring: AST/ALT and total bilirubin at baseline and |, 3, and 6 months after initiation and | month following dosing changes
and/or addition of medications affecting liver function

Product distribution: available via limited distribution gi‘e. specialty pharmacy)

Manufacturer’s estimated annual list price: US$32,500

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CNS, central nervous system; DEA, US Drug Enforcement
Administration; FDA, US Food and Drug Administration.



QKCNepmMMeHTanbHOE U KIMMHUYECKOE
ncnonb3oBaHne Kb[l, coegnHeHuns, Kotopoe
He BbI3bIBAET TUMNYHbIX CYOBbEKTUBHbIX

9P PEKTOB MapuxyaHsbl, B oTnn4dme ot A9-
TI'K, 4eTKO NnpogeMOHCTpUpoBarsno
aHKCUONUTNYECKNE,
NPOTUBOIAMUNENTUYECKNE U
aHTuncuxotmnyeckne ceomcrtea Kb, nommmo




