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Amphetamine enters the presynaptic neuron across the neuronal membrane
or through DAT. Once inside, it binds to TAAR1 or enters synaptic vesicles
through VMAT2. When amphetamine enters synaptic vesicles through VMAT?2,
it collapses the vesicular pH gradient, which in turn causes dopamine to be
released into the cytosol (light tan-colored area) through VMAT2. When
amphetamine binds to TAAR1, it reduces the firing rate of the dopamine
neuron via G protein-coupled inwardly rectifying potassium channels (GIRKs)
and activates protein kinase A (PKA) and protein kinase C (PKC), which
subsequently phosphorylate DAT. PKA phosphorylation causes DAT to
withdraw into the presynaptic neuron (internalize) and cease transport. PKC-
phosphorylated DAT may either operate in reverse or, like PKA-
phosphorylated DAT, internalize and cease transport. Amphetamine is also
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known to increase intracellular calcium, an effect which is associated with DAT
phosphorylation through a CAMKIla-dependent pathway, in turn producing
dopamine efflux.
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Benzodiazepines (BZD, BDZ, BZs), colloquially called "benzos", are a class
of depressant drugs whose core chemical structure is the fusion of a
benzene ring and a diazepine ring. They are prescribed to treat

conditions such as anxiety disorders, insomnia, and seizures. The first
benzodiazepine, chlordiazepoxide (Librium), was discovered accidentally
by Leo Sternbach in 1955 and was made available in 1960 by Hoffmann—
La Roche, who soon followed with diazepam (Valium) in 1963. By 1977,
benzodiazepines were the most prescribed medications globally; the
introduction of selective serotonin reuptake inhibitors (SSRIs), among
other factors, decreased rates of prescription, but they remain
frequently used worldwide.

UIN'Y? YR, TORIDTR' TP 7w NUWISN NoNA ,OX9TR'TN 727 19632
NITYA 17910 NI'WA NNIYRD NI'YYA .ATIN 1'M0N TIA17 17'va nlninli -
.1973-2 NMIwr7 axIn ,0X9TRI179 ,1965-2 NIIWKRY7 AXINW ,DNROTXILVY

N71Y9 NX NOIY DN710'M NYAI 0I'9TRTITIAN NYSYN :nA17Ipno
NIT'N*-NN 5-n 207N N7 V717 .GABA-A NN NI NDWN VAN (07170
D2I7'wn D"IwYn GABA-A 1071777 .(nimiw niTn-nn 19 2w 1axn JInn)
(nrr'ox) NE'T NN DRIV DI ,NNRIY DIRIDN W NITN-NN 7Y DIY
D''OTNR'TITIAN NI7'YO7 NIYAN N'NN DI0YIR7Y 1D .0'OTR'TITIA? MY
J'OTR'TITIAN MW [N'7R L,y-1 o NIT'N'-NNN DX 7'O07 0D"Y 0N

NI AN NPT W GABA "axyn N'YWHY D L0710 DR 7V 'OTR'TITIAN
1' 21700 11 NI7YN NNMMS NIN'TN NN22IM ARXINDI,GABA-A 07177
[IN'12N N'MINP DX D'RAN '091'0N NINNYZ 12yn 7R 0'vann 1IN

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

WOV W,
.LVP 2 %

Dr,
[ :
N

21700 21 NIYNWD NN NI7'YO 7w a1D'W7 DRI 21 NXTNI7I919NY
DN DPTA NYOYAN NI NN NNTNA NINND)

D17'wNn 020N GABA-A 107177 NiIY NIp'T DY DR'OTR'TITAY
al NT'N'-NNY7 NNIAA NP'T OY D'OTRITITIA ,NNAIT? .NIT'N'-NN 7 DIY
.NTIN Tan 0N o3 IX\ a2 NIT'N-NNY NN NPT oY 278 TIva,0mTn

NIXIAR WI7WT7 D'OTRITITIAN NX D1''AN

DNING .NIYY YUwn 71N DN71Y9 N0 TWK JX¥P N71V9 Jwn *7¥2 0Nnin
X ,NI'WUN 197 D'NR71 DN WKRD NI0YIN (D2IXAIN) NIMIMY NIYOWN 17X
(Rebound Insomnia) DTIN NI'W *TIT [N WNINN? NI717uN 'RI7 NIYOIN

JINKRY DI ATIN DAl

JIVY WY TY WY qUN7 DY7VI19N 11212 nyOWN wn *7ya 0Nnin
D'NYY7 NIYNINNAN 'R NIYDIN ,NRINA NIMIMY NIYSWN 178 DN
.DTIN N'Y 'TIM [0 NN

[AT NITIIYA NIPTN NIY'AIN NIYSWN 007 )X NYSYN (YN 751 0'nin
[AT .9122 DMININ NNA0XN [N NIMWOK 'RI7 NIYDIN .("INKY DI'N TY) 20
TNI'M] ,0MIY D'YIN |2 N71TA DTN NINNYAYT YWY 21710 0NN N'XNn
.D'WUYp 7¥N

7¥ NIYR NINXI95NNT7 DNA7 NI717Y 0IY DR'OTR'TITIAN N'7'NA NIYDIN
ANIN'NRI OYd ,NIANY

nyaan nisnn = n0'o1iv'ana

o H\fo
NH
o)

n"vaNa axnin

N¥NINNN NNTAN ,NIDNN 7w nxiape Dn (Barbiturates) D011V
DN ,[27 .N'TDINN 0'A¥YYN NDIYN 7¢ NIRDTAD NIYAYNN ,N"MI01NAN
719'0 0'771D 0'XI9) D'YIN'Y .NIAIAN 7W 2N11 DINVPO0 7'9N7 071D

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

oV W,
W 4’(:'

'

Dr,
[ :
N

,ANTIN DIIX7 ,(N1'W7) NIrvnns' NISINN ,0'01D19 NY'IN ,N'097'9X2
NI NI7IVO IN D'NINTY YIXN

D'YIN'Y DIY' D7IX ,NNTINI YILWL "ININD 7'V D'YUNYN D'01I0' AN
D'0IIVNIN NIV NIDINN IX D'0ID19 'VAIN ,NTIN 'V1IN 12D 0'901]
IUNNWN 271 ,NIN Y2 NNTIN NN NINY YT 2'90N 07T D1'X DTA7

.DNK ANTIN MNIN IR DFT'RIFDIN D'A0 DY DY NIANYN]

NI9SNN IX D'OTR'TITIA T 7V DANA 197NN D'0110ANAN ,DID
N'INI01'XA 719'0] 7WUN% ,0"'XI9TN 0'D'7NN NN NINNK NIFVID'09'VIR
NN N7'01 7¥ DN NINSD D'D10N D'OTR'TITIANY [I1I'N NKT .NTINAI

ININD ,0X¥NIXNA 97'N2,01' DA D'YNYN 0'0110'NAN ,NNT DY N
,[2 112 .NI9"N NINAMYT7 NONNDI N'097'OXA 719'07 N7 NnTIN
JTon NN ('PIN 70N (N2 NTTNA) wnwn 01Iv'aNAN

O71ITR "2N7AN 'RKNDN T 20 MIWKRIT7 NTNI0 NIV N¥NIN :AMIVOoN
DY TN' NRIIR 7W no'NT T 72V nwyi 12T 1864 Nanana 27-2 7K1 (19
INY NX 72'7 MMiNN 12 [9IXN 1227 NINQ0 190N Y 017N 'NR'T

12 ?T2I92 '17'AN DX 21AN7 1270 12N YR [1I9Y X' N DININ NN20n
- NYITZN NN202 NIAAN TI227 NM7'0RN 7'Nn 07N DY NN INY
D'7'NN DX 277 Y'¥N D'¥PEN TR I9'0N '97 .AM7'0X 7N YW n1ann
TNIMN DY T2 )01 ,ARINE NN

17'AU DIIYRIN DNI'YIN'Y NIIDN 17 W'Y 12WN X7 ,ninn 17'a nya

[19 qTI'1 AY'S 7'NX NN D'INNAN DIYTAN TAX I'N NINN 7W nysSwin
J17'a0 NNYT .07 7V AnTin nyswn NIY NG D INd1N WK 21N
NNN DTN DOD MMINN NX PIY? 27NN ,ITay Dyv™mn N2 " X" nnan
-12'09N NIWYOSYNN (NN - NYIAN NR70'RN 1'wn oW 2Y) 'ani oun
50-n nnwa 1 17ann Don 7w NIrupNR

,0IPT [N 'RI7 NIYOINT 12210 [12'02 NINXN1 WK NI'OI7JIN I*RII? NIYSIN
JURIINL MDY DY)

21'w '0'R QT ,N2'WN 'WIR LD TINIZA NYAD [N N NI NIYOIN
NINN NN IX NNTIN QX 0'Y7 DR ATIT An'wl  NIoYY R nyT
.DON 7¥ D1IIY D110 |'21 DTR? DTN 'NIYNYN [9IX] NINWN N17070
NNONN? N712' ,00N 7 NNRPI9N NDMIXINTOIN 'RKID 719'0 NV 17'9X

X' DOY7 NIT'MY .NIDION Xl NIN'WI X7 [N 1271 N7'Nan NIYOINI LI NI
70 DTIR NITMY D'AN9N D'7INN NN TWKRD RN D2 NNDIN NY9IN
I'MIYOYNY7 DN INX71,00N 7W ATINN NITARENIY2AINN NIyoswn?
,[102I'2-012'00 MINON 7¥W NINNSNN X' N 'RIT NYSIN .NIMDIAN
TN NIMPINEIYN 7Y DY'Dwn TWUKR

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

WOV W,
.LVP 2 %

Dr,
[ :
N

NKX 0771 VIV YW AN NI T 7V D12 DNIN YK D'ONISN D'WAN
STIVE 709 0277 ;20200 1M, 0T T, mam P T T At [D0Y

NYINN D'{7901 D'VIIVANAY D'NITA 'X19 'WNNYN 'K19 YIn'Y
NI9"Y ,N'0j7VUK ,0INAVO" NI771D NISON NIYOIN .PI9'Ol YAIN ,N"MIDIX
AYINN Uin'y WNK7 X7 07217y n'w1i 1O NNDANN .NIADY [TAINI

N2 ,N1V NI IR NNXPZ NIYOWA NI7Y2 NINTAY 09 TYN D'YNNYN

7w NI¥a 795 012 0'nZ71 0on J70NaIpol 701121019 L2701 NamN
NOWN X'NIL,NIPT D'WAIKR TV DMWY WUnn NX? n7'NNn DNyswin NiTa
JIYY w7 wnn 2

DI'TIO X'N NMIV'ANAN NXAINN 7W A'MNTAN NNX "NNX DO') win'y
,N"INI0Y'X? NOINNI NYAIN DOD KIN MINN 7¢ NN 1IvIm'y .20191'N
NAYN NNUNT7 NN AT 12V 12 IYNNWA NRIY NIFDI0I DIIANK D7IN
N7 INXY DON .1IXY IX 'YUOIN [9IXA INIX N7 210NN DTRNA 21T YN
NI77120 'R0 NIYOIN 2Py IR ,NNAKRN DX 1907 [“XINNN IR NNON
y'mon? 7p "N ,nmaY' n2'wNa 2T NIADY MNNO9N ,NIY NNNON
NN X7 IUR VTN A'WNT? DYID'ON NN NNMAN 17X NIYOYWN 7NN NN
VTN NI7'7¥a N

IWWIIND [1I9¥NA N71Y9 NIX DRI NIADY DMN9N D'0IVNAY [N
NN NIAXY 7w nNivnn? nna? otivy on

X'n (Cognitive bias) N2'wn 7wW) IX NA'VIAIR 'V IX NO'ON] N'ON
D711 DX "2 7Y (N'RIPR K7) N'MO'Y 0101 IR TIN-019T / NN

IXN N2'WN1,[IND'T2 ,NO'9NA NIMYLY? (NI'W91 NI'YA Y2V n'7RD KY7) |*0I7NY
117W NIN'YAN NO'ONY  NIX'YNN ['AW TWO7 NN 1770 NI'vnn .0I9'WA
N> DY NIVIXPN] D'NNINM 7W NIV7NN D2 NIY'DIN NIF'01AIRZ NIF0N
.TIVI 0117070 ,0117'00'VLO ,0'V0'7AX ,NINAN 7NN

"01Ixn DO" VY'VIA'OPINT'A NNA = GHB

INKNONVY ,gamma-hydroxybutyrate IX UXY'VIQ-'OPINT'N-XNA) GHB
,AN'TINI NY' AN NYOWN 7¥2 "2'0PRID'09 DO XIN (C4H803 X'n N
.D'¥I91N 01NN 'NON TNXD DINI

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

WOV W,
.LVP o2 %

-
(a] i' z

O O

Gamma-hydroxybutyrate (GHB) Gamma-aminobutyric acid (GABA)

NIDYNT? NYRI NIMYT NIFIND DTN 9122 'Ya0 [9IX] X¥n1 GHB
AN7TAN 1NN 7Y NIf2mAIn NidAwN? Dar Nm2 'oiT Yw NN
NNAITY NIYR NM1'Y NIVI9N1 719'07 wnwn GHB ,0wn Noinnd
.(NM7X'MN2'D) DYMIYWN NAXT IR N'09717M)

72Y] 21T NIR'S NN XA XN DWIN NOINND GHB 10N [na ninvtna
,AIY NOMY 19W71 1MW N9 7' TaN? NVNA qia 'NNSnN T 7y Don 701
NYINN 721 NIQ'oN 00D DRITYINN NIX0 NIMY7I919 12X NNINNXKN DRYA
02010 GHB 2003 Nniw 101 .02 XINW 1M YN N"75N1 NNIDIRN
SN DD10NN D'OoN NTIR9Y

N'oN' N2 NI772 DNAY 712' GHB 17w 22190 nyswin-[amn nnipy wa
D'ININ DY 217'Y2 TN NN 17'9X1 INTINL|197'Y ,N7Iiny N1'w?
SJINDPXR 1120 DNR 0'ROTN

TINTI Q1PN DR NN 7X17 'MaY7 AWORT 1O N1 17"y wnwn 0'ny?
DO" "1'>N NX GHB 72'7 371 ,NITNN NI7A7 171" X' IR KINW 720
D'TIY NIXWN 'Kl DT DON 7¢ NN NIAAIDSNNYT 012 NXTI,"01IRN
N3 'XKI7 NIYOINT DA 1'K 1T DO ,[2 110D .VYIN AT INX? 17'27 D'1'NIN
NITDI N2INAIN

L2AXUT ATI0R " T T 7y 1874 mawa miiwr1? thalo GHB-N :aMivo'n
;1127 MIRA"T NN DTR-2 7Y IMIYOWN NIR PTAY [IWRIN JZINND D7IR
7w 2N j1Ian GHB-7 IXYNM1 ,N1nn TV .0MwWYn nknn 7w 60-n nnwa
,|ATN XP NYOWNN NIOI 'KIT70 NIYOIN VIYM NIDTA DY'NO9NN D'YIN'Y
NIYOYNN DA XN [11'AN NIV I'N GHB-N 7w win'wa I¥XY 0'T'N'D DY'YUN
IYN2 2NN YIN'Y2a N GHB .NIXDTA NISINNI 721n1D7X DY Th'a Don 7w
win'wal ,nT'? Nya n77n7 ,N1'w NI'vaa 719107 wn'yi DNIYY 190N
NIN'SI NIA'ONA 00D 1IN NN win'wn ,90-n ninwa .0'XLIID0

12 'PINN WIN'YN N72207 X220 NI NIN0AL NIV WIowLl N1'Y NISINN
Y Nt

TN NI'9] 'I¥AI 2101 D07 AWN1 GHB N9IN'X NIIFTA 2N NN NIXIXA
NIY 9102 DDI0NN D'OoN NTIRS? GHB 01310 78w .90-n nnw 1o
71N '© 2V 0MIOX 12 W'yl InpTnn NIt ,2003

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

oV W,
W 4’(:'

'

Dr,
[ :
N

QTN NIYNYN 2IND78% Nnima TN nySwn-[IaMm Nnipy 7y Xin GHB
72U N'MIYVNAYN N9INNT7 NIN'AN DYI¥IN NN17 12N [12'02 NIDOINY X'
X7 270N 1IN>M¥2 D120 W'Y 07 X'an ninNn 7Y 0T [YOXN .NIYOWNN
YIT XD T1dDNA7Ian

INI7'y1 0'9011 0" ZNNI GHB 7w 0Mnin NiNtv2 [1'7'2 '97 :nnalp oo
DY .0'7'WN DI'RY DNIXINYT 122 729NN KINE,TINA N21N) Ninn 7w
,NY'711 71w N 7wn ndima ni'va v 0 T'yn 010 1ITTmw LD50
NN'YIN DT 07V N7 DI NY'Y N9'wNa GHB-W |NaIX 071X
hilrahll

NITOINN DAXYN NDYN 7V NINDTAN NYOYNNY K¥N1 0'NIAA 0'211'Na
TIN"2 ,0"N N120 NINT7 N71D' NINN NYANRN AN'YINIE 270 QXp 72U nOXRNNI
qQXI NYAIN NIT L2INDKR (120 0'9011 0RO TN DN NDMY DY 217'wa
NNTRIM N0 "72V2% TN NN2IoN 17X NIYDIN .NIFAN7RA 719'07 DT
D'0'02l 0'7Y1 0N GHB 1I¥ TI0'N MnINn 770 .nn'wal 27 nirvas?

17X DNIN "TAY NINXA'NYT7 D'N'W? X'An 112N X7 'OXRY'O 11X .01d10Nn
JDI¥1N Nana

[1'971 DIINI ,YaiN Nnwn GHB 0'INl D1I1'NA INIM'YENR-ID'09 NIYOWUN
.0M'VT D112'AN 7NN NNIMN D100 NN NIIDA N7Y90 I DA .0NNY

IATX72 7T 3 NN *TD TV Ny NNTINT 1NInn 0112 D122 DN
IN D120 10IN 7W 2¥N2 XX¥XN1 UNNWNN TYUXRD .NIYY 1501 TNK7? N97INN
IN |I¥70 0'02 NN'IXN NXRXIND 7307 NIINN D102 XX¥N1 XIN INTIN
JINDPR NOMX ANKRT TINT DR

(D12'9TXR'TITIAI 7INID7X 1ND) D'INK D'A'TIN D07 NNITA NMNdNANN
DI' 15-5 1Ix N7an 170N .nNonnn? nnia nt NIR? GHB n'7'oa
'M72 TV ,0NMY DPIXIDNN ,NT2'0) NIFKI9Y NIYISNN 7110 '7nanl
.(NTI>'091 NTIN NIYI9N ,NI'TN) NIMUOKRD'OI (IXN

NN oy ,NNAXYY DNA7 n717Y GBH-n n'7'a

"a019" = 1PID — D""VVI'O D'TNI'OIN

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

WOV W,
.LVP 2 %

Dr,
[ :
N

-

.NNXIY 27 DRI JOWUND Unwnn 'on'o T'RI'IX KIN (Fentanyl) 711019
N2 27y 'o7mn 100 ' TN XIN .p-opioid 10N DVZIRT YW1 71019
U717 R 17W NITAX'DN Y'Y NITOINN DR2AXYN NDIYN 7R 21ITN? nnian
719'0% wynwn 710190 ."nV19" WA NDNNA ZIIWN 710190 QXN

NIN ;727 Qo .nint 7wa Ik n7Nn 7wa D'wNnNny 0UT'O 0PANO]
DINK 0'N07 0N TIKA N2 NNFNA V19 71019 .NYAN NOINND wnwun
AN N7 0Na7 n717 (2" 2) TRFIRD 7Y nup nimd 7w Nyl

NN 97NN UKD ,0'Y7 D'MO DIIX 272 17V WIN'YN 122 NIRINNKRN DA
0'NVT ,N'97T7'91 11V NNPWA YIO 17 win'win .2018 niawa 'xnnn
NIXINA D'T'RI'DIND N2wN 7wa 2022-1 .0'9011 NINIZNA DA X 1AF'YI

.00N 7v AN n1nn 1Inn o'wax 109,680 ,nan

D'AND D'Y7 NIYNwNa NIDSNNN NXIAR? nd'Nwn (NV1v) 711019

[N DX .NRIY NN NNIX2 NNYR XD DTRIPDIR-D 01

7w |nnatL,(7'von ninn NaInn 'R NT'NR 77n) NfIR NY70RImoNw
Q172,901 'MIXNYS ,y15NN X2 719'07 NTyIM XN ,N2IYW7-NN n'710
.DINX O'T'RI'DIX D'AXD 'DOWUN NIYARA 0D'NRI7 120W 01712218 071N

2'an X7 120V 11Nd1 JWNNN AXdA 719'07 TVI' NIPATNA YIN'YN D2
NPT, NNIYAEN'IRD [NNN NNIXN 7'7an% .0MNKRN DRARON DOwnY
.NIN ANKX7 12D NIV M¥PZ DRI 719'07 NITVIM TN

YINn'wl 17'va ,NNdNNAY7 DNA? NI7I7Y DFT'RIPDIRD NNOWNNA NIDINN
ATIN WIN'Y AN [1'R7 02yn? nya? win'w? X101 niya 101 ,qwimn
IX ('wDON? NI7aNn 7w *70n) 7w NiNd N 'WONNW 0% DAt 717y
DNA7 QX1 N'U'X NN'YIQ XVINN? N71D' AN [1'7 N2IAN .12 NI7NT7 DNAY
NN L, NNP? 172DV [1'0,N9NNN DY NX 1N ANKR D KTIH7? W' .ninY

NIN'S7 TWYN NN .0Y7R'YI0I9N D1ID'ONI 'RITN NIYOIN L 1DWNI 719'0n
.NOINN OY NI9'NTA YY'NNT TINN YN - N9NN NI7N

NNNKX NIDNN ,0'9TR'TITIAN NNSYNN NIDINN QY IT N9NN N'7'0)
DNA7 D717V 21N1D9X IX (D0 771D) NN DRAXY NV NIRDTAN
M INTIN L ('MN'wa fDIT) NN'Yl YYR NRInY NINNY' NYINNYT

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

YOV W,
.LV? 2 4’("

Dr,
[ :
N

IN 722 Y17 UIN'y 79 0N X9NN T2V N T ARt PN
2¥N2 NI'YAQ L7120 [IW'Yd ,DMI0XK DO IX DY NISINN L,72IND7RA NITn
7W2 T0ONRD'09 T 7V 719'00 IN ,NI'YR NYION IX DTN L[IKD'T IND ,NNN

JINNX NI'Y9) Ni'va

NNMIYNN? 0Na%? 217y 71019 """ nnmnn n%7man niysin 7wa
0%7wW1 M7 NN nnaxy

Acetyl groups (box)

N\CH:‘ k\/ N\CHg
HO"

Morphine
(The chocolate)

Heroin

'oalz'opIN / "voIp9” = I opIN

_0O

@)
H N—
O
D'NNNN ,D'T'RI'DIND NNOWNN 0'AND Pwn Xin (Oxycodone) [ITIj7'07IN

0O'axd> ,|0N0 , NI ni7nn 'axd J1a0 ,0'?TNh TY 0'111'2 0'ANd] 219107
.NIN2 NX7 DAND IX NIV NIV'XON

,U01;19 ,|TIi719 ,TIZ'O7IX ;D21 D'NON NINY NNN 10N [ITI7'07IX
DNINI [ITIR'ORIX NI7'NN NIDNN DA AY! .|'VAR'OFIXI VOITIX ,|"19'07N
J'A20 > 0's0n n'7'yo

[12D 'RII7 NIYOIN NINDYT DA X ['9IN7 NI7'WA NI [ITIR'ORIR :NIYOWUA
NI |ITIP'ORIXR '3 |VV1 ,02'D7 .NIS"'VI DTN YN72 N7V ,NIFTN  NIREN
UNNWN? W' .0 TRI'DIXR D'AND 'DOWUN? D'PIRTH 0'72IN7 210 97NN

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

WOV W,
.LVP 2 %

Dr,
[ :
N

NIYSINT ,NINDNNN7 DI 12 WIN'WUNY DIYN L7221 [9IX] |ITIZ'07INA
217V |ITI'ORIX ,0'T'RI'SINN NNOWNN NIDSNNN 72 1D .Nim<1 N 'Rn?
IN ,719'00 N'7'NNA TNIMA L,N717¥N NAYNN2 YIa971 2NN DX 79137
71N |ITI'ORING 1DNNNT7 '1D'0ONY NIYLN .[12'N 'I1'Y NWYI TWUND

.DIY NNYY 1197 'RI9T NY 2NDA TTIA X7 ANdN 7V Nonnon

N PTN XIN ,NIFNIRN NIID071 01IYW D'D12'07 DINAT 71! |ITI7'ORIN
JOINN INIXA D'AYYN NDYN 7V Y'OwnT7 7131 |'RNN

NN NINDWA NIYOIN NN X7 NIYOIN A9INNYT KRIT7 NIYDIN
,NIRPN ,NI7'NA ,NIINNN0 L NI9YY ,nW7IN ,0TN YN72 AT ,NNdDNNN
,O7Y-'N ,NIIAXY :N2IN1 NINDYWI NIYOIN .NN'W "YUl NIN'YYY ,N9] vl
[MYN NINd2 NNNON ,NIY'YN L|'7N K7 27 2¥p ,nNM9 ,NI's2ynn 71072
2221 1'n YN YR NI

2'901 T1'NO T 7V 1916 Niwa NMIWKRYYT TNIIO [ITIZ'ORIN :NMIVo'AN
N'I1N72 NIDNN NNANY TNK7 DY 1901 ,N'N122 VIIDPIND NV'0IANINN
9PN WIN'YN L2'TAI 210N YIN'Y 2Ry ['RNN 7Y IXTYD IR N7'09N
[ITIZ'OPIN .MIYWKRY7 NNISW TNK7 N ,1917-2 TvIn noNnn 7w 1iwxrIn
win'y? nwiIr 1995 niwa L1939 'xna 'K nkn 71w MIWKRYYT axIN
NYUNNYN X'NY D2 NTNIMNL|'0AZ'0ZIK NDNNN NN NIXIR NPYINI
NI7y2aw (Purdue) ITI19 NYaN T 2V, |ITIR'OPIN 7¥W NnWIM 1NNY2

[T D 1YLV D'RONI DIZNN NN ITII9 NNAN .177X0 NNSWn

0'0NIR YT .NI7NN 7w 2NN [11an2 NNdANNN YYN X77 N9NN1 wnnwny
NIYY NX ATV ,"NIN2NNNYT7 7M1 [12'0 172" NONNN DK TWRY 0
TIAY7 7n0 DUMIY ANK71 xR AT )N (FDA) N'RpP NN NISNNNIL [ITAN
22T TR 35- NI 'O 7Y 120 N9INNN NN N LTS NNana
DWIN-NIDNN NO>¥n 1NN o'xp ik 500,000-7 7vn 1999 txnw |1
NIV .NNIAYD DYTINY DTN NNV ['P17 DIYTIMN DY T'RI'DIN [N
NYININIBSNN 7w nyoun 279 pirva 1Mo NDan nwiw vewnin 2006
n1an AanTin ,2007 Nn'nna AT M7 35 7w 031 'Kan 7y "oxn DNy
D7W7 NNDONI 'VAIR'ORIXT NNDANNYT [12'0N A7 1IA'YN N'YON ITID
JI'RPZINKRN NNIV0'NA NIZITANN [1Y'0N NPoY N1aona 17T 17 600
AT (17 24 (VAR N1*TN) D'S01 DYWAIMYT NNY'Y 1T 1NN ,wnna
NNAN T 72V1 NI9OII NI'TAL NRY N OXRI WM [ITIR'ORIN PII'Y ,D7INI
9011 NIPORION

190N N 7W NNIDAN DTN 17780 NNSYWN 7¢ nnw 101N ,NINNKY
Q'AN 1NN Q21X 7N N0'0N1IIK 7w NXIDYT

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

%

42 DPry
¥

2

Wacor®

MMC = "q1op1Ta" - '0V2'0 11"V

QO

N

~

"Iwn" mmc, 'onn , I0PITN

[12'0P-NN-7'0N D'7'DNN D'¥INN D'A0 NXIAPA 77N XIN IVPIT DON
3 'onn IX '‘onn 02 mdnN 271 ,(MMC — Methyl Meth Cathinone)
NNIT '0V1'0 DO XIN VPITA "PUW"n IN (MMC4) 4 T ,(MMC3)
AN AT AR 'R IMySwna

O
NH>

W20 [I'OUN?

a2 "nartn” nxp 7w oo o'y now"

Over 20 million people in the Arabian Peninsula and East Africa chew

khat leaves daily. It is an important piece of the culture and economy in
this region, especially in Ethiopia (where khat is said to have originated),
Kenya, Djibouti, Somalia and Yemen. Men usually chew it during parties
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or other social gatherings while smoking cigarettes and drinking tea.
Farmers and other workers also use khat in the afternoon to reduce
fatigue and hunger as the day goes on. It functions like the caffeine in a
strong cup of coffee as an anti-fatigue drug. Students and drivers have
been known to use it to stay alert for longer periods of time.

To produce its desired effects, khat leaves should be chewed fresh. The
fresh leaves have a higher concentration of cathinone. Waiting too long
after cultivation to chew the leaf will allow the cathinone to break down
into its less potent form, cathine. Because of the need for quick chewing,
it is a habit that has historically been prevalent only where the plant
grows. However, in the recent years with improvements in road and air
transport, khat chewing has spread to all corners of the world.

The cultivation of khat in Yemen is a highly profitable industry for
farmers. Khat plants will grow differently depending on the climate they
are grown in and each one will produce different amounts of cathinone.
It generally grows best in coastal, hot climates. In Yemen, the khat plant
is named after the region in which it is grown. The Nehmi khat plant has
the highest known concentration of cathinone, 342.5 mg/100 g.
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Mephedrone is one of hundreds of designer drugs or legal highs that
have been reported in recent years, including artificial chemicals such as
synthetic cannabis and semisynthetic substances such as
methylhexanamine. These drugs are primarily developed to avoid being
controlled by laws against illegal drugs, thus giving them the label of
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designer drugs. According to the European Monitoring Centre for Drugs
and Drug Addiction, the synthesis of mephedrone was first reported in
1929 by Saem de Burnaga Sanchez in the Bulletin de la Société Chimique
de France, under the name:

"Toluyl-alpha-monomethylaminoethylcetone", but the compound
remained an obscure product of academia until 2003, when it was "re-
discovered" and publicized by an underground chemist on "The Hive
website", registered to a Portuguese IP working under the pseudonym
"Kinetic". After the initial description of mephedrone's qualitative
effects, the drug was commercially introduced in Israel by a
mathematician named Ezekiel Golan or "Dr. 2"

Dr. Z goes by a pseudonym out of concern that some people may
misunderstand his intentions.

"I’'m a discoverer by trade and by nature. | also believe that healthy
balanced adults should be free to make up their own minds about how
to alter their mental state, and that they should have access to whatever
they would like to experiment with — if they don’t harm others.

Around 30 million people take ecstasy-like drugs every year (as for 2014).

What happens if you stop banning drugs? New Zealand is about to find
out —and the rest of the world is watching.

“I've tried probably 150 different psychoactive chemicals,” the man with
the Israeli accent tells me over the phone. “So, | have a very, refined
palate”. Known to me simply as Dr Z, the man is a mathematician who

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

wov

'

Mk

N

Dr,
[ :

used to design sleeping pills for a major pharmaceutical company. The
drugs he designs these days are more likely to keep you awake. His most
famous creation is mephedrone, or “meow meow”, which was briefly the
world’s most famous legal high. Drugs like mephedrone usually slip onto
the market via shadowy underground networks. Dr Z first tries his
creations himself before recruiting willing human guinea pigs from the
online “psychonaut” community. But this clandestine system may soon
be a thing of the past. "New Scientist" understands that Dr Z is now
testing several drugs in rigorous scientific studies, conducted by
mainstream pharmaceutical labs and costing hundreds of thousands of
dollars. The trials are the result of a radical shake-up in drug policy in
New Zealand. Last year its government passed a law that will allow new
recreational drugs to be sold openly if they meet certain safety
standards. Before long, Dr Z hopes his drugs will be on sale there,
alongside alcohol and tobacco — taxed, regulated and entirely legal.

This doesn’t mean that New Zealand is legalizing all drugs: far from it.
Existing illegal drugs won’t change their status.

Dr. Ezekiel Golan's Research:

Pharmacokinetic and pharmacodynamic evaluation of 5-methoxy-2-
aminoindane (MEAI): A new binge-mitigating agent. Feb 2018

Jakob Avi Shimshoni, Eyal Sobol, Orit Gal & Ezekiel Golan

5-Methoxy-2-aminoindane (MEAI) is a novel psychoactive aminoindane
derivative, exerting euphoric, alcohol-like tipsy experience and reduced
desire to consume alcoholic beverages. Our previous toxicological
evaluation of MEAI in rats, clearly indicated MEAI's potential to be
further evaluated as a promising binge mitigating agent.
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Aminorex (Menocil, Apiquel, aminoxaphen, aminoxafen, McN-742) is a
weight loss (anorectic) stimulant drug. It was withdrawn from the
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market after it was found to cause pulmonary hypertension. In the U.S,,
it is an illegal Schedule | drug, meaning it has high abuse potential, no
accepted medical use, and a poor safety profile.

Aminorex, in the 2-amino-5-aryl oxazoline class, was developed by
McNeil Laboratories in 1962. It is closely related to 4-methylaminorex.
Aminorex has been shown to have locomotor stimulant effects, lying
midway between dextroamphetamine and methamphetamine.
Aminorex effects have been attributed to the release of catecholamines.
It can be produced as a metabolite of the worming medication
levamisole, which is sometimes used as a cutting agent of illicitly
produced cocaine. It was discovered in 1962 by Edward John Hurlburt
and was quickly found in 1963 to have an anorectic effect in rats. It was
introduced as a prescription appetite suppressant in Germany,
Switzerland and Austria in 1965, but was withdrawn in 1972 after it was
found to cause pulmonary hypertension in approximately 0.2% of
patients and was linked to several deaths.

nNoOwNN - NINann I'MNTal (CUMYL-PEGACLONE) 177729 7'ip .2
.0"M%0{7 D"VNY'0 D'T'RIIQIP DNV "'RA 01" D1IPNN 0D'MOoN

CUMYL-PEGACLONE (SGT-151) is a gamma-carboline based synthetic
cannabinoid that has been sold as a designer drug. The gamma-
carboline core structure seen in CUMYL-PEGACLONE had not previously
been encountered in a designer cannabinoid, though it is similar in
structure to other gamma-carboline cannabinoids disclosed by Bristol-
Myers Squibb in 2001.

Legal status: Sweden's public health agency classified CUMYL-
PEGACLONE as a narcotic substance, on January 18, 2019.
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In the United States, the DEA has temporarily placed CUMYL-PEGACLONE
into Schedule | status starting on December 12th, 2023, for up to 2 years,
within those 2 years. If the DEA does not file for permanent placement
during which it's possible the DEA could file for permanent scheduling
the temporary Schedule | order will expire on December 12th, 2025.

D1%7057 0"VLL'O DI T'NINANY

HU-210

HU-210 is a synthetic cannabinoid that was first synthesized in 1988 from
(1R,5S)-myrteno by a group led by the late Prof. Raphael Mechoulam at
the Hebrew University. HU-210 is 100 to 800 times! more potent than
natural THC from cannabis and has an extended duration of action. HU-
210 has a binding affinity of 0.061 nM at CB1 and 0.52 nM at CB2 in
cloned human cannabinoid receptors compared to delta-9-THC of 40.7
nM at CB1. HU-210 is the (-)-1,1-dimethylheptyl analog of 11-hydroxy-
A8- tetrahydrocannabinol; in some references it is called 1,1-
dimethylheptyl- 11-hydroxytetrahydrocannabinol. The abbreviation "HU"
stands for Hebrew University.

Legal status: HU-210 is not listed in the schedules set out by the United
Nations' Single Convention on Narcotic Drugs from 1961 nor their
Convention on Psychotropic Substances from 1971, so the signatory
countries to these international drug control treaties are not required by
said treaties to control HU-210.

New Zealand: HU-210 is banned in New Zealand as of 8 May 2014.

United States: HU-210 is not explicitly listed in the list of scheduled
controlled substances in the USA. A brief profile of HU-210 written and
published by the Drug Enforcement Administration (DEA) in 2009, but
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removed in later years, stated that HU-210 is a Schedule | controlled
substance under the Controlled Substances Act due to being similar to
THC. A version of the document (updated in 2013), now in PDF form,
exists on the DEA Office of Diversion Control's website. In that PDF, DEA
reasserts that HU-210 is a Schedule | substance. DEA currently considers
HU-210 a Schedule | controlled substance under the umbrella of
‘tetrahydrocannabinols’. HU-210’s DEA No. is 7370; the same number
assigned to dronabinol and synthetic Delta-8-THC.

HU-210 has an oral LD50 of 5,000 mg/kg in rats and 14,200 mg/kg in
rabbits. HU-210 has an LDLO (Lowest Lethal Dose amount) of 143 mg/kg
in humans. Delta-8-THC LD50 has not been confirmed yet. In a 1973 study
monkeys and dogs given 9,000 mg/kg of delta-8-THC was nonlethal.

HU-211

Dexanabinol (HU-211 or ETS2101) is a synthetic cannabinoid derivative in
development by e-Therapeutics plc. It is the "unnatural” enantiomer of
the potent cannabinoid agonist HU-210. Unlike other cannabinoid
derivatives, HU-211 does not act as a cannabinoid receptor agonist, but
instead as an NMDA antagonist. It therefore does not produce cannabis-
like effects, but is anticonvulsant and neuroprotective, and is widely used
in scientific research as well as currently being studied for applications
such as treating head injury, stroke, or cancer. It was shown to be safe in
clinical trials and is currently undergoing Phase | trials for the treatment
of brain cancer and advanced solid tumors.

Dexanabinol has been studied in IV administration and oral dosing. e-
Therapeutics is evaluating the compound in clinical trials for brain and
solid cancers. Phase Il studies are planned based on the results of the
current trials.
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A phase 1b study for hepatocellular carcinoma and pancreatic cancer
was started in 2015.

Legal status: HU-211 is not listed in the schedules set out by the United
Nations' Single Convention on Narcotic Drugs from 1961 nor their
Convention on Psychotropic Substances from 1971, so the signatory
countries to these international drug control treaties are not required by
said treaties to control HU-211.

United States: HU-211 is not listed in the list of scheduled controlled
substances in the USA. It is therefore not scheduled at the federal level in
the United States, but it is possible that HU-211 could legally be
considered an analog of Delta-8-THC (one of the THC isomers which is in
Schedule | under the designation of "Tetrahydrocannabinols"), and
therefore sales or possession could potentially be prosecuted under the
Federal Analogue Act.

HU-211 is a Schedule | controlled substance in Alabama.
HU-211 is a Schedule | controlled substance in the state of Florida.

Effective January 1, 2016, HU-211 is a regulated drug in Vermont
designated as a "Hallucinogenic Drug".
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JWH-018 (1-pentyl-3-(1-naphthoyl)indole, NA-PIMO or AM-678) is an
analgesic chemical from the naphthoylindole family that acts as a full
agonist at both the CB1 and CB2 cannabinoid receptors, with some
selectivity for CB2. It produces effects in animals like those of
tetrahydrocannabinol (THC), a cannabinoid naturally present in cannabis,
leading to its use in synthetic cannabis products that in some countries
are sold legally as "incense blends" "Spice" or "Nice Guy".

Nvﬂm—-'"x
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As a full agonist at both the CB1 and CB2 cannabinoid receptors, this
chemical compound is classified as an analgesic medication. The
analgesic effects of cannabinoid ligands, mediated by CB1 receptors are
well established in treatment of neuropathic pain, as well as cancer pain
and arthritis .

These compounds work by mimicking the body's naturally produced
endocannabinoid hormones such as 2-AG and anandamide (AEA), which
are biologically active and can exacerbate or inhibit nerve signaling. As
the cause is poorly understood in chronic pain states, more research and
development must be done before the therapeutic potential of this class
of biologic compounds can be realized.

John William Huffman (July 21, 1932 — May 14, 2022) was a professor of
organic chemistry at Clemson University who first synthesized novel
cannabinoids. His research, funded by the National Institute on Drug
Abuse [NIDA], was focused on making a drug to target endocannabinoid
receptors in the body.
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Muscimol (also known as agarin or pantherine) is one of the principal
psychoactive constituents of Amanita muscaria and related species of
mushroom. Muscimol is a potent and selective orthosteric agonist for
the GABA-A receptor and displays sedative-hypnotic, depressant and
hallucinogenic psychoactivity. This colorless or white solid is classified as
an isoxazole. Muscimol went under clinical trial phase | for epilepsy, but
the trial was discontinued. Muscimol, an agonist for the GABA-A
receptor, was able to significantly alleviate pain in its peak effect, recent
studies from 2023 show. It has since been federally banned in Australia
and is pending FDA review in the United States, but scientists believe it
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may relieve pain as well as some opioids without much of the risk of
addiction associated with opioids.
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Isotonitazene is a benzimidazole derived opioid analgesic drug related
to etonitazene, which has been sold as a designer drug. It has only
around half the potency of etonitazene in animal studies, but it is likely
even less potent in humans as was seen with etonitazene (1000 times as
potent as morphine in animal models yet only 60 times as potent in
humans). Isotonitazene (obtained from an online vendor) was fully
characterized in November 2019 in a paper where the authors
performed a full analytical structure elucidation in addition to
determination of the potency at the p-opioid receptor using a biological
functional assay in vitro. While isotonitazene was not compared directly
to morphine in this assay, it was found to be around 2.5 times more
potent than hydromorphone and slightly more potent than fentanyl.

Side effects of benzimidazole derived opioids are likely to be like those of
fentanyl, which include itching, nausea and potentially serious
respiratory depression, which can be life-threatening. Isotonitazene has
been detected in multiple fatalities in Europe since March 2019 and in
the U.S. since August 2019, as reported by NPS Discovery, the Center for
Forensic Science Research and Education, and NMS Labs.

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

oV W,
W 4’(:'

'

Dr,
[ :
N

Legal status: The US Drug Enforcement Administration issued a notice of
intent to publish a temporary order to schedule isotonitazene in
Schedule | of the Controlled Substances Act, which came into effect on
20 August 2020.
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Drugs that cause violence

When people consider the connections between drugs and violence,
what typically comes to mind are illegal drugs like crack cocaine.
However, certain medications — most notably, some antidepressants
like "Prozac" — have also been linked to increase risk for violent, even
homicidal behavior.
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A new study from the Institute for Safe Medication Practices published in
the journal PloS One and based on data from the FDA’s Adverse Event
Reporting System has identified 31 drugs that are disproportionately
linked with reports of violent behavior towards others.

This does not necessarily mean that these drugs cause violent behavior.
For example, in the case of opioid pain medications like Oxycontin,
people with a prior history of violent behavior may seek drugs to sustain
an addiction, which they support via predatory crime. In the case of
antipsychotics, the drugs may be given to reduce violence by people
suffering from schizophrenia and other psychotic disorders — so the
drugs here might not be causing violence but could be linked with it
because they’re used to try to stop it.

Nonetheless, when one drug in a class of nonaddictive drugs used to
treat the same problem stands out, that suggests caution. Unless the
drug is being used to treat radically different groups of people, that drug
may be the problem. Researchers calculated a ratio of risk for each drug
compared to the others in the database, adjusting for various relevant
factors that could create misleading comparisons. Here are the top ten
offenders:

.10 Desvenlafaxine (Pristig) An antidepressant which affects both
serotonin and noradrenaline, this drug is 7.9 times more likely to be
associated with violence than other drugs.

.9 Venlafaxine (Effexor) A drug related to Pristiq in the same class of
antidepressants, both are also used to treat anxiety disorders. Effexor is
8.3 times more likely than other drugs to be related to violent behavior.

.8 Fluvoxamine (Luvox) An antidepressant that affects serotonin (SSRI),
Luvox is 8.4 times more likely than other medications to be linked with
violence.

./ Triazolam (Halcion) A benzodiazepine which can be addictive, used
to treat insomnia. Halcion is 8.7 times more likely to be linked with
violence than other drugs, according to the study.

.6 Atomoxetine (Strattera) Used to treat attention-deficit hyperactivity
disorder (ADHD), Strattera affects the neurotransmitter noradrenaline

Yaakov Waksman, Ph.D. waksmanya@gmail.com +972-52-4114916



mailto:waksmanya@gmail.com

oV W,
W %

'

Dr,
[ :
N

and is 9 times more likely to be linked with violence compared to the
average medication.

.5 Mefoquine (Lariam) A treatment for malaria, Lariam has long been
linked with reports of bizarre behavior. It is 9.5 times more likely to be
linked with violence than other drugs.

4 Amphetamines: (Various) Amphetamines are used to treat ADHD
and affect the brain’s dopamine and noradrenaline systems. They are 9.6
times more likely to be linked to violence, compared to other drugs.

.3 Paroxetine (Paxil) An SSRI antidepressant, Paxil is also linked with
more severe withdrawal symptoms and a greater risk of birth defects
compared to other medications in that class. It is 10.3 times more likely
to be linked with violence compared to other drugs.

.2 Fluoxetine (Prozac) The first well-known SSRI antidepressant. Prozac
is 10.9 times more likely to be linked with violence in comparison with

other medications.
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.1 Varenicline (Chantix) The anti-smoking medication Chantix affects
the nicotinic acetylcholine receptor, which helps reduce craving for
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smoking. Unfortunately, it’s 18 times more likely to be linked with
violence compared to other drugs — by comparison, that number for
Xyban is 3.9 and just 1.9 for nicotine replacement.
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