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General name

TUPAC name

Chemical structure

Origin

Fenfluramine:

(R.S)-N-Ethyl-1-[3-

Active ingredient

propan-2-amine

CF3

(¥)-fenfluramine (trifluoromethyl)phenyl] PN
propan-2-amine : ﬂ\
o~ A ,
Norfenfluramine: 1-[3- Active
(¥)-norfenfluramine | (Trifluoromethyl)phenyl] NH, metabolite

Dexfenfluramine:
d-fenfluramine

(S)-N-Ethyl-1-[3-
(trifluvoromethyl)phenyl]
propan-2-amine

CF3

d-enantiomer of
fenfluramine

Levofenfluramine:
I-fenfluramine

(R)-N-Ethyl-1-[3-
(trifluvoromethyl)phenyl]
propan-2-amine

CF;

l-enantiomer of
fenfluramine

Nordexfenfluramine:
d-norfenfluramine

(S)-1-[3-
(Trifluoromethyl)phenyl]
propan-2-amine

d-enantiomer of
norfenfluramine

I-norfenfluramine

Norlevofenfluramine:

(R)-1-[3-
(Trifluoromethyl)-
phenyl]propan-2-amine

(R)

CF3

l-enantiomer of
norfenfluramine
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W7 - BSS W L CWARWERE (JEFE) B L CWARWERE (AAFE
CAS Chemical Abstracts Service (LA IR — e 2
CNS central nervous system X AR R
CYP cytochrome P450 v b7 1 L P450
dex dextrorotatory etk
levo levorotatory Vasy ) i
PMDA Pharmaceuticals and Medical Devices | [% 3£ /5 R RS 2R & H6 A%
Agency
Redux® dexfenfluramine (single enantiomer | >K[E T/KFE S #1172 dexfenfluramine
(+)-fenfluramine) approved in US (727N T7 0D S-FF
F~—)
SBA Summary Basis of Approval (US) ORI 22 3K A GR  A HEE
tin terminal half life FEARAE -]
Tmax time to maximum (plasma) B (MUFEH) R R 201 5aE p ]
concentration
ZX008 fenfluramine hydrochloride oral 77N T I R DA

solution




2.6.1 FEE
7X008 Page 4

261 #E

ZX008 137 = 7 N7 I VEREOR OB TH D, 7= 70T I 03, AlEME (dex) Rtk
EROLEREE (levo) BMEMAR (i, D-BEEKR O L-BEE) 2807 {LEWTH S,
D-21£{K [dexfenfluramine, dextrofenfluramine X (% (+)-fenfluramine & & FEXN 5] DI {KREE I
S-=FrFA~w—TdH Y., L-BfE{E [levofenfluramine % (-)-fenfluramine] O 7{AEI & (% R-=F
YFA=—TH D,

7z N7 I UERBEOEEEX 2.6.1-1 1IRT, 77T I UEBEOLEERREY
—EZ (CAS) BEEFE 1T 404-82-0, - FE1X267.72 Th A,

B 2611 7z IS5 ViEREDIEE

/\N CF.

H 3

72707 I OBEMOEELRIEBRERIX, PHREHER (CNS) IZBiF5te h=rHHTH
% (Baumann 2014), Zogenix L2235 fi L 7= EKBRBROT —Z 16, BIEMHICHTE 707
NTIVOREMMER, Eae b= FEEE | Vvl ZREERA~OERICHE T EEL LR
%, EFTIH, 70707 I TRABREGERITIHLE LV EPHIZ, 2 OZL2IBRREh
(Marchant 1992) , FIEIBEEZFEIZL DA FT AL FEY) T 4 —1368~83%TH V. Hmifif
HIRERLER M (Tm) OFHRMEIX3FHITHS (Bever 1997: Redux® NDA 20-344 1996;
Marchant 1992), & M7 =27V T7 I VERBEZ HEIERE Lo & & O Toax (X HE T 3 K.,
KRB () X7 = 70F 2 TK 20 B, TEMHEHE T3 5 norfenfluramine THJ 23
Rl CH o 7= ([1505]:A8k), =& LT hZ A P450 (CYP) 1A2, CYP2B6 XX CYP2D6 C
RS, o CYP (CYP2C9, CYP2C19 K TUNCYP3A4) DREE 389 b5 BREIXEV,
KPR ORTFT HREEOHRINL, EICBBE /T L TiThivd, 720747 I UET
TORMRRIZIS S 346 L. MEAKBEIF R Ol & A 5 [ @il ¥ 5,

I i o) (i erassssrrs IR =
2l = DA PR s . % A e A
(evpa) t4E L. G [ resssErz2s IR = 0«0
A A < pvoa ko EE—— N S
| EX.

7z 70T I OFBRREBUCEE LT, BB CORBRAAL. Podimin® (Pondimin® NDA
16-618 1970) K U* Redux®D KEHFEHKMAKBHFEEME (SBA) (2B DMK, 7 =
YINT I OF IHEKRRRO T (Rt F2EH L. KERR, g,
FERER OBIMEM Sy DRATE & D TRERIZEHIE L 7.
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#2622 (¥)-7 =707 2 KU (E)-norfenfluramine D5 FARFESIZR % Ki fE ([XS-

069 TTFRIER) oottt sttt 16
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IUPAC name

Chemical structure

Origin

Fenfluramine:
(£)-fenfluramine

(R,S)-N-Ethyl-1-[3-
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Active ingredient
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Active
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d-enantiomer of
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l-enantiomer of
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[ B L TWeWREL (&) L TWARWRE (RAGE
a-MPT alpha methyl-p-tyrosine - A F)b-p-Frs
4F 4PP serotonin 5-HT2A receptor antagonist e b=V 5S-HTRA /KT o2 3
4-(4-fluorobenzoyl)-1-(4-phenylbutyl) =2h
piperidine oxalate
5-HT 5-hydroxytryptamine (serotonin) toh=r
5-HTP 5-hydroxytryptophan 5 Rex NS AT 7
5-MeO-DMT 5-methoxy-N,N-dimethyltryptamine 5-A FFVNN-UAF/N YT H
NV
ANOVA analysis of variance 3T
AR630 5-HT2C agonist 5-HT2C 7 =X k
ASM Antiseizure Medication EREA S
BD1047 Sigma-1 Receptor Antagonist: N-(2-(3,4- VI ZBFIRT o A=A B L N-
dichlorophenyl)ethyl)-N-methyl-2- (2-34-Y7un 7 = =)L)=F/JL)-N-
(dimethylamino)ethylamine AFN2(TATFNT I ) TF LT
VS
BIC bicuculine vsr70v
BID twice a day 1 H2MH
BiP binding immunoglobulin protein BiP (Z RV H), srfyy~m
&L ChERe
CD-COBS strain of rats 7 v FRMA
Cinax maximum plasma concentration e v I I
Crnax,ss Peak Exposure at Steady State TEHIRRBIZ BT B I KR iE &
CYP cytochrome P450 ¥ b7 v L P450
DOI 5-HT2A receptor agonist o b= 5-HT2A ZHKKT T =2
1-(2,5-dimethoxy-4- iodophenyl)-2- X
aminopropane
EIR sigma-1 receptor positive modulator Il ZFRRITH T HIEDEY 2
(4R,5S)-2-(5-methyl-2-0x0-4-phenyl- =g —
pyrrolidin-1-yl)-acetamide
ECso half maximal effective concentration 50%A 2hike i
EDso median effective dose 50%F %N &
EU European Union KR E A
FDA Food and Drug Administration (US) KA S E A R
GABA gamma aminobutyric acid y-7 2 EEE
GABAergic gamma Aminobutyric Acid-ergic y-7 2/ BRI FENE
GLP Good Laboratory Practice &3 L D FE M B3 D FERR IR R

D FEifi D Fe e
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[ B L TWARWREL () L TWARWRE (RAGE

GR 46611 5-HT1D Agonist e h=25HTID 7 3=X k
3-[3-(2-dimethylaminoethyl)-1H-indol-
5-yl]-N-(4-methoxybenzyl)acrylamide

GTC Generalized Tonic-Clonic Seizure A R ELE AR A

GTS Generalized Tonic Seizure IR E TR

hERG human ether-a-go-go related gene b NRETEMALBIERE R ) U AT

¥ RVEET

ICso half maximal inhibitory concentration 50% FH. 255

ICH International Council for Harmonisation 122 3t 5l o [ B 2

ICV Intracerebral Ventricular Jibd = PN

IP Intraperitoneal HERZEN

v Intravenous FHIRPY

Ky Dissociation Constant B E A

Ki inhibition constant FH = B

MAO monoamine oxidase 7 U REEE

MES Maximal Electroshock Seizure e KEBEIAE

MgSO4 magnesium sulfate ilig~ 7 %> 7 A

NE-100 sigma-1 receptor antagonist VIR ZKKRT o2 A=A b
4-methoxy-3-(2-phenylethoxy)-
N,N-dipropylbenzeneethanamine

MR Metabolite-to-Parent Ratio RIS 2 R DI L

NDA New Drug Application (US) KIEHT AR FE

NMDA N-methyl-D-aspartic acid N-A F)-D-T A7 X g

pCA para-chloroamphetamine V7= =WVl SV

pCPA para-chlorophenylalanine YAV /A =3 = A A Ny =

PD Pharmacodynamic T

PK Pharmacokinetic Sk

PND postnatal day A% B

PO Orally ey

Pondimin ® Fenfluramine Hydrochloride Approved in KETHERBINTE T =TT I
Us Hi R

PRE-084 Sigma-1 Receptor Agonist VIR ZFET A=A
2-(4-morpholinyl)ethyl 1-
phenylcyclohexanecarboxylate-1-
carboxylate

PTZ pentylenetetrazole RXFLUT RIS —

QT Time From the Start of Q Wave to the End | Q J¢BH4A2 5 T & T F TORER]
of T Wave

QTc Corrected QT Inverval f1E QT kA

QTcF QT Interval Using Fridericia’s Formula Fridericia fifi IExCCHiIE L 72 QT k&
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Redux® dexfenfluramine (single enantiomer (+)- KETHAGE 7z dexfenfluramine

fenfluramine) approved in US (Zxzr7NT IO d-mF T4
~—)

SBA Summary Basis of Approval (US) KI5 56 i 7k GRS A A

SC Subcutaneous ‘e

SCNI4 sodium channel, voltage-gated, type 1 alpha | ALK FET U 7 AF v L ot
subunit (gene) Ta=y 1% GEET)

SE Status Epilepticus Thd A EEFEE

SEM standard error of the mean PEHERR

SKF-10047 Sigma-1 Receptor Agonist VTl ZFRT A=A B

SKF83959 Sigma-1 Receptor Positive Modulator VRN ZBREROEDEY 2 L —H

SOMCL-668 Sigma-1 Receptor Positive Modulator VI ZRRDIEDEY 2 L— X

SOP standard operating procedure FEVERE IR E

SSRI selective serotonin reuptake inhibitor BT R b= D A A FHE S

STP Stiripentol AF YRy h—)b

TdP torsades de pointes fMLh— R« R« RT Y

TP interval from end of T wave to beginning of | T D&V 726 P DIgE D £ T
P wave Il

TQT thorough QT/QTc QT/QTec ¥l

Us United States (S

VPA Valproate, Valproic Acid, Sodium Valproate | /3L fig, /)L 7afigt kU oA

ZX008 fenfluramine hydrochloride oral solution T =77 X YRR 1R
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262 FHFABROBMEX
2621 FE&EDH

A O IEHFAER T, Zogenix fE23F20E U 758k, BEIRSTHR, N7 ONTKIE CHEN (%7 2 1R K
& L TKRR E N7z Pondimin® [(£)-7 = > 77 X UHEEEHE ] & T Redux® (dexfenfluramine) @
KEFTEA G ABHF A (SBA) % b LISHRAMICTHE L7z, Zogenix HA % LIz 7 =7
VT XV DERRBRE AR EROFER G SEBER L LTED D, AMRETHN 7= 7L
T I U OEMBRITEICOW TR, RANJEICTEH L,

BEH SCER KO8 ST Zogenix #2350 L 72 3kBR CHiiE S - 3KBET — X IR\ T, 7= 77
IvEEe b= EEHEE, S-e Rexv R X I (5-HT) ZEAKTH S 5-HTID, 5-

HT2A & OV 5-HT2C ICHkT B EEMEER 2R Lz, oy 7 ~-1 S/ RICH T HEOEY 2 L—
Z—E LTHERT 5 2 I KO BIEEEZMGI T2 2 LRI NTND, 72707100
EMEAHE T H 5 norfenfluramine & 5-HT2A KON 5-HT2C Z ARk U CEEMAEER 2”79, =
D K 9 R VEHEFFITBUEPUE I (ASM) & LT STV B RAN OB L 1358722~ T
BY., RINEGERICHT D7 20 70T 2 OARMER R ZBH G 2 OVERBETE OEVIC
rarLBLOND,

B SCiak K O Pondimin O K [E S A FE AR HI GE 12 B\ CE S 7= 2 2SR BB Tk,
%ﬁ%(G%L»mﬂﬁf\W%%%\%Mﬁ&meiﬁ%%_kWT\7I/7W?i/@
HEREBIBEO N 0T, 72707 I00%, FRKET VICBWTEFO 7 1 Z
JF R RanFarTa gEE LR SEE, S5, T2 ATIVKEEI T IVE
biE#E (MAO) -A X TUXMAO-B Z 4T L7 3EMtH BAEH A8 Z 3 ArRBMEITRR D HivTWh 7Ly, K
T AJEBEREDOTRIFRICOI SN D ASM R Y, 7 =2 70T 2 2 DI ZR 2 R R S e BAE R
BROFEFIZ OV TIE, [2.723]FHICREH L T\ 5,

RS RND, 72070 T I ke b= &2{2 L (Hekmatpanah 1990) . AP PRI E
Wb HIRED T =27 )T 2 2} O norfenfluramine 7% 5-HT2A, 5-HT2B } U8 5-HT2C Z &1k
WZxP 2 EEMEER 23R S 472 (Rothman 2000), SRS A 38R ([XS-0691138R) 128\ T,
T2 TNT I UMD SHTIA ZRR KOV 72508 GREIRR) ISHET 2 2 LR LT
ST, BERET v A ([100026029136R) Tix, 7= 7T I 03y 7 ~-1 ZHREICH LTI
EOFEYV 2L —X—L L TERT DI RSNz, 62, invitro BHEFRERIZBWTH, 7
TN T I NIV Tl ZRRICKTDIEDEY 2 L —F —Th D Z DRI
([AM335] ) NAM3541388R) . R EREGRER ([XS-0715]3R) 2B\ T, 5-HT1A, ¥ 7 ~-1
KOy T =2 AR T D REAREIX. 13 norfenfluramine D ) > F A4~ — L bl LT 7
T INT I VDM U TF AT DG RENT EPNRSI N, TR ETIC, 5-HT2A, 5-
HT2C K O 5-HT2B Z BMRIZ%T L CiL, norfenfluramine DT F L F A~ —DFEERED ST 3 E D>
7=
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Invitro RERIZEBWT, EHPICERO B DRED 7 = 7 /)VF 2 > KN norfenfluramine (%, 8
BOF R U AT ¥ X ANTIUCH L THOIERAZ RIES N EBRH LN -7
([ZOG121515-11788x)

R ~NEGEREOT T T 7 4 v 2T T VE RO invivo BEBRICBWT, 722 707 2 3%
VEIEEN 2 0] L7z (Dinday 2015; Zhang 2015; Sourbron 2016; Sourbron 2017; Tiraboschi 2020 }z O

[ZX008-P1-001A)FRER), b7 T 7 4 v a®TTLZ2HWERRTIX, 720707300
PLCAMAAEPEIZIE 5S-HTID, 5-HT2A KO8 5-HT2C Z A MRICx3 2 EEE/ERA  (Sourbron 2016;

Sourbron 2017) . ¥ 27 ~-1 ZHEEKICKT HIEDEY 2 L—2—L LTOMEM ([ZX008-P1-001A]

R BHboTVDL LD EEX BT,

~ U AR HWIEEORERTE, 72T T I UVOPREEES RSN, FBEETANA
PERGIED 2 RO AR~ 2TV, T Senla™ /) v 7 T h~T A (KT ~JEGEREET
W) K Senla (BT 77 4 v aOBAKGEHT N v AFy ot 7=y b 1R #Eix
FIZRIGASH BRAZEAN LT ) v 7 A v~ T A (B TCADABIE T VIAT T ADET V) T
7m/7w§i/iﬁ%¢ﬁé%rbt(wmﬂmﬂo_h%@%?»fﬁiHmAYﬁ:x
PURMEEMEZ R L, ZAUX R T NEBERECRIT 5 7 = 0 707 X U ORIEMHITERIC

HT2A Z BRI A EEMEER 23 > TV D LW I HEIR & —E+ 5, Dexfenfluramine K O
dexnorfenfluramine (X 3LH N A F /L D 7 AT X U (NMDA) S BIREEREMEORBIED EIE
FEZR L=, ZOEMILS-HT2A 7o % =2 M X Y E S (Rodriguez-Mufioz 2018) . =
D ENDH Y S-HT2A ZERITK T D AFEMEAEH N HE T D TR RIR S 4172,

Ty MEMET LTI, 7277 I IR KERY 3 v 7 BOBBMEEZLE L
(Buterbaugh 1978), > F L7 F TV —)b (PTZ) TH¥ SN DFHIELZME L7z (Lazarova
1983a ; Lazarova 1983b),

77N I UOEBEREREMT AT VAL, R LTEERORBREN LA LT
%, Hatini 2020 1%, R I ~NJEGERED~ 7 AET /MZEIT 2 FBIEEBNL S-HTID 7 =2 MZ k-
THHl SN2 Enn, RITNEBEREOFRIEIC S-HTID ZAERPEG L TnbhH L e —HT 52
CHER LT, VT SRR T AEOEY 2 L —2— L LTOEMAIZ, ~7AKRRT v K
DEHED TANATT IV (Guo 2015; Vavers 2017) K OB T T 7 4 v 2 ® KT ~JEGEREET L
ICBWTRIEEBI 2 IH L, R 7 ~NEEREZ S OER ORI O TAn ATy 7~ -1 ZHEEOE
finBG-35 Z LAXFFanTz, ZUHRBROMRIL., 72T T I UKD BT ~EfRERE
OREIMHEMITIX, 5-HTID ZFIRITK T DFEMEEH L OV 7~ -1 BRI T 2 IEDEY
2 L—Z—EAREEST 5 LW GREEMT b D TH S,

NSO invivo T —ZIZEEE L TCER LT 20T I OERABTEE S TALOTH
éo

RZ ~JFEEREOIRIER E LT, 7= 707 2 U oftic 2@%@A%1¢ﬁb%x%)«/%
—/L [STP, X[EH, BEKM#ES (EU) LKTHA] & cannabidiol CKREMKNEU) AR LT
5, 27 am (VPA), FETI~v—h, Zun\H LA ROV TEEUVRERN =3I R
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L MBI E ST SN TWDE, XUV UTEELR, FET~w—F, 7

B3 A VPA ONSTP 1 d y -7 2 J B&E (GABA) OfnEZ b S+, FET~— KR VPA
A A F v FVICHIERT A EER S 5, VY =F I FbA 4 F v UEREZ RIET &

EZ LTS (Loscher 2016), STP X GABA Oz + 7 1 A P450 (CYP) FEE#BHLET D
ZEICEoTHIEAL, ZOBERIC iofﬁﬁéhéﬁmuwM@%F%ﬁ%%’ﬁméﬁé

(Patsalos 2016), Cannabinoid DYEREFIZIE CB1 Z &K, GPRSS Z &KL N TRPVI F v /b
DL TWDEBEILNTND (Rosenberg 2017),

B EFRRY T2 7T 0%, EEEBRICEBWT, e b=V HiEE, S-HT A&
RICH T DEBEOIEA RO V' ~-1 ZFRIETOEORHEIER 2R~ LTz, BE R T ~NEBEEOIR
PR L L TARBENTOWA UIELBEHENTWHWD ASM D H b, ko b= AEEMEOF i
VTl RIS TDEDEY 2 L —F—L LTOERAICE VR E L0700 EZL
NTWBEANIMIT TR, 2D, 72707 3 OERBFIL. BT ~JEERED B
FEL LTSN TV DHMD ASM LITRR DFHIEMETF 2 AT 5L EAOND, IR R
WP, &0 DU EREE 20 % . SR EAER DS RER T, FRAWEAE D HE A 22 VSR
Bk, RINEREROBREFESLEDONHEHICLE > TORBEDT U Ay NAT 4 HNV=—XTh
D

IHIT, Tz 7T IVEMNT/ VI ER 7 Y R SE, BT KLU U RIRICERE
BFMEZ "9 Z & F£72, dexfenfluramine SMERITMEEDO T EF L2l v & EHIH L0,
levofenfluramine BMERIX B S H0W 2 LA HE SN TS (Garattini 1978), 7 =2 7L 7 2

Y Bw b= AEEMEOERET AT LT RIS R— " v O b IS5 £ B 2
521 (Rothman 2009) . ¥ 7= norfenfluramine X A U M My 2 BK & R E O AAEH 2R~
T ([XS-06911388k), 7= 77 IU0F, Ty bolEFRO7Ta 7 7 F o kaLrFazxsn
VRO G EKANR ERAGIEE I (VandeKar 1985), 7= 747 Ividkr =
EEMEDIERBRF 2 LT m 7 7 F o el 2L BEZXA N, aLvFaixTusy
WiTtw b= AFEEOIERTF 2N SN EBZDND, 7= T T I OHFRIEENEC
BILZOXEIRMEAOERITIAHTH D,

LAMEHARRTIL, 7y b, U, xa, A XEWEe FNEEEH (T 75PL) OFRKKk
ORIEMRER, A XOLMLE R, A X ORISR, N A X OIEIE J QAR A TR R
T DB OWTEHIN L7z, BRI, BEECCHER M OY Zogenix 23 320 L 72 FEERIREABRIC L -
THELIL, 72707 ORI O FEICB T D KT — Z 12 DWW TIE[2.7.4]HIC
RL L7z,

=3 S D2 VBT 5 FERRIRBR D F e D FHE (GLP) ([Zi# G L2 7 v ho 10 HF# 5
wPERER ([9000406] #ER) ([ZHW\ T, FRREBISHR G, BISka, BRER =, W NFH
&Uﬁ%@k@%@ﬁ@%%%ﬁ%ﬁokﬁ%_waiwwmlﬂﬁﬁﬁﬁbfwéo%%&
N b OFE KOG ORER 7 & Ok MO ATetE Iz B 2 STk G AU DV T,
[2.6.6.833HICFHEH L TWD, /2, 77T I AT L AREIRZINEI L. ZEOEIR. D
%&@ﬁ«@%ﬁ%@%éﬁé(mmuwno7I/7w7:/ﬁ\7yk_kwfmﬁ®@
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IRA~DFE%A 7R L7=H (Fornal 1983a ; Fornal 1983b), > = OHREARFE 2 N & & (Foxwell
1969) . Y (T A7 Y) OMERKICITIEE L 5 2 720> 72 (Tang 1971), (F > WA TOLE
FMFIZBT 23 BTk, 7 = 717 I v O norfenfluramine OEARINIZN R A 5-HT2C =%
KE2IT DT ENRRINTND (Vickers 2001)

A X & T MAE RRBR T, Bk 10 mg/kg £ TORNRG ((RREFHRA T 5.6 mgkg Ot
MG EICHEY) 2L, M, DR, O E R OV GRS L 72 (Franko 1965).
A XZHW 13 EBOBERTIX, 7= 7107 I % 10 mgkg/ H 5 20 mg/kg/ H £ THNS
HCROZEGT 5 &, FHMEBIRESE T L7 (Redux® SBA 144590A 1996, p.405 K TN 423),

GLP [T & L7oA X O 43 B G- mMERBR L O 28 HHEEMERBRCIX, 72717 3
VR B U 72 DB N T A — 2 OBITRRD v oo 7= ([01127008]5K8k, [2.6.6.3.2.1]
TH),

AXTIE, 7= 70T I UEBEORBIR G20 | R, OEEME R ORI ED DT 0
B L, 20BN 5 &5 ZFHEZ b2 b7 (Pondimin SBA 153329A 1970, p.71),

GLP |25 Lo A X D 43 AR AR e G- tthalii L O 28 AMEHEM R CIX, 7= 717 3

VORI T DL, WTNOREETHLRD b2 -7 ([01127008]15K8R) .

T 7T U0, 7 v MEO MAO (Kilpatrick 2001) , SETNZ T » MMAE T R— D
MAO-A ¥, X MAO-B (Leonardi 1994) (Zxf L CRLEN R Z RS o7z, LIz -> T, 7=
7T U MAO 24 L CTHIOZERI E M EAEA T2 L I3B 2 o0,

T2 70T IUBNERE R F = FIRD IALBRLESE (SSRD  EAAASEAHT D ATREMEIZ OV
T, 7y FOMOLOGFB LIz F 7 N Y — 22 W TGS 7 (Hekmatpanah 1990), 77
N — L E T 2TV T I FaX— T HE, Bu b=t s, —
F. T2 TINNT I URMBNC I VA X TF o 2T LA FaX—= 5282k, 7=V
TLTIVICEoTCHIRREZENS e b= o2 A EICHE L, LL, SSRI &7 =
YINT IV OMAEERIZOWTIERRZE CTIEREO B TWReWZ L3, $19 IO IKIE
HORBUZB N THE STV D (Richelson 1994)

L ED invitro KON invivo DRERFER IV, 720707 I U OERABTFICITIV R EB 32D
. Thbba) o b= HEEM. b) 5-HTID, 5-HT2A M Y 5-HT2C Z A IRIZx 5 1E
B, ¢) v/~ 1 ZHEKRITHTHIEDEY 2L —2—L LTOERNH D Z EWREN

oo ZOX D RAERBFIT, BUE KT ~NEFEROIRER S L TEH STV Ao ASM OFEH
BF LR >TRY, I EBERICKT 27 20 TV T I OFMENRR LB L 20
TERMEFFOEWNC L D EEZ BN D,

B SCiik B O Pondimin® SBA 153329A 1970 3% Redux® SBA 144590A 1996 {23\ T i S 7=
LRV T, PARRGR, DLAE R, PRER R, B R OWR AR RIZ IV T

T INT I UDEEREBITRO bR o T2, Zogenix fHIZIB VW TEIN D ZZ A ESKPREER
3 L2t o 7o, RS HHFFERE S (ICH) OF A 74 2 STAB IZHEVY, Zogenix
FECHENE U 72 SAE R GRBRICIW TR MBIl 4 F2hi L7z, 2624 THIZER LK Hic7
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= T NT I DOPERERICHTT D IR L RV T — 2 )6 QT IERE D U R 7 3588 H AL TV
RN & ERRIAPETER Lz L o1z, /INER OB NBE OJRHR IR L BT —# N— X
IZES>THEMTONTND Z ED D, ICHSTAB HA XV AZEEN TV D B M AEETEIERLE
SEREGE A U U LT ¥ FVIEAE T (hERG) 7 v B A 135N Lo To, £, EERAL RS L
L 72 QT/QTc #Afi (TQT) #BR ([ZX008-1603]3k%Ek) TiE, /GBEHAEZELONAEHEL Y bEHE
DOWVWTHITEBNTH 7 = 70T I URFEER DA (2X008) 1 QTe MMRICH B /8% K&
ESRWZ ERHREINTZ, M=K K RU Y (TdP), L=SE, OEME), KO
lBZERIED Y 2 7 172y (FEMIEL[ZX008-1603]75R 2 /)

77T IR, FEERET BN T, IEFOT e T s FURRaLsFarTa R
Ex FHSEL0, BIREDBEEMEIZAHTHL, EHIT, 72707 I 2T MAO-A K OF
MAO-B %41 L 7= W AAEFH O FREMISEE O DI WA, D/ SA T = A &4 LT3 WE AAE
HRFAET LTS S ([2.7.2]5),

26.22 HhEEMAHITIHER

Invitro RERIZBWNT, 72707 I0ntn b=t %E1E L (Hekmatpanah 1990) , AEFRS
HINZEBMRDOH DIRED 7 = 707 I 2} O norfenfluramine 73 5-HT2A, 5-HT2B }2 OY 5-HT2C
SRR U CEEMEER 2 IE3 2 AR STV 5  (Rothman 2000), Cagnotto 1994 &, 7
v MM SO FRNERL L ST AEFHEIR BN T T = T VT 2 E~ A 7 ' VLR OBURIE
TU I~ 1 ZRERIIHET DL 2R LI,

Zogenix fHiZ. in vitro LAWK G PHERBR 2 Eh L, BIFEENIZREET 22 B RK A 4 F v
FIHRIT %7 = > 70T 2 2 KO norfenfluramine O#E G HFPE 2 54 L 7= ([XS-06911785R), =
52, 7= 707 2 kX norfenfluramine D= F A< —D 12 FEEOZRIER RA 4
F ¥ RV T DFEEABEICOWNT, ) T REEA T v & A 2 O T B IR AR B CTREATN
L7z ([XS-07151388#%) . Zogenix fHi, MK A F 2 F ¥ RAVOIEMEAL Z i3 D H%8E 7
YA HEH L7z ([100026029]588%. [Z0G121515-11388R. [AM335]586% & O[AM354]3854 |
Martin 2020) ,

2. BHORBRT, 7 v MRNEEYR (Gentsch2000), K7 ~JEBEHOELT T 7 1 v v
2FET )L (Zhang 2015 ; Sourbron 2016 ; Sourbron 2017 ; Dinday 2015 ; Tiraboschi 2020 ; [ZX008-
P1-001A]ERER) . TAMAD~ T AET /L (Rodriguez-Muiioz 2018) . K T ~JEBERE % & Lo Fs N
TADAMERRIED 2 FERFE DA B~ 7 AE T /L (Wong 2017) . I KEBEIFWiLA (MES) KOV
PTZ #FRMERIETT VO 2 FEEO TAMNA T » FET /L (Buterbaugh 1978 ; Lazarova 1983a ;
Lazarova 1983b) % W T, BIEEEOMENZBIT L7 = 7T I U OFEMEICHO WD THRET S
TN D
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2.6.2.21 In vitro &R
26.221.1 ZREESEHMEFER ([XS-06911548k. FMEE)

7 77 2 KO norfenfluramine @ 47 FEEDZ BIAK K A A2 T % RATKTT 5
FEGRBICOWT, R Y By AR TR L 7=, ZB/E KL OA 4o F ¥ RV,
BESRSTHR Ty S 0TV B8R SN & O BEME I ISV TR L 72,

7 =7 )V7 22 KO norfenfluramine 1%, 1x100 K& 8 1x105 mol/L DL TRl L7=, Mk Y
By REEARBLER (%) THELEZ, IBREREOA 4 F ¥ RV ZENEN~DOFEEREE, LLTFO
7% 2.62-112777, BHER (%) 13, HWBRMEOHFIE T COMA S REZ 1B E DIEFET T
DIFEETHHTRETEIY | 100 ZHHT THRH L7,

PEERELL EORES GO%BOMER) &R LIeZBRROA A F v xME, B7 FLFl oz
IR GERIRW) . 7 FLT VU UZEIR, 2ABV U MIZEIE, TR AL T F v Rl
(7 2=y ML CIERIRK) . B b= S-HTIA ZREKR O I~ ZBIETHY | 5-
HTIA KOV 7~ SRSk L CHROLEBEGLFIEE 2R LTz, 207 v&4 Tik, hotr b=
VEFERITFHI L TR, Zhb 6 FEHOZARD 50%MERE (ICso) Kk OFLE &5k
(Ki) iz 2.6.2-2 1277,
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%% 2621 BEHHEYHY FOSBUHBEESIZHTET7 2715 2 R norfenfluramine OFEEZE (XS-0691 SHER)

Assay System Inhibition Ratio (%)™

Fenfluramine Norfenfluramine Positive Control

1x10¢ 1x10°° 1x10¢ 1x10° Inhibition Compound
mol/L mol/L mol/L mol/L Ratio (%)™ (1x10°5 or 1x10° mol/L)™"

Adenosine A; (Human recombinant) 0.19 7.55 0.00 0.81 99.61 DPCPX
B-Adrenergic (Non-selective) (Rat brain)” 21.94 40.62 10.24 41.14 100.00 (£)-Propranolol
aig-Adrenergic (Human recombinant) 0.81 4.73 0.00 0.19 100.00 Prazosin
Bi-Adrenergic (Human recombinant) 0.54 7.54 0.45 11.56 100.00 (+)-Propranolol
B2-Adrenergic (Human recombinant)” 2.39 32.59 6.62 3541 100.00 (£)-Propranolol
Angiotensin AT, (Human recombinant) 1.24 0.00 1.91 0.00 100.00 Angiotensin II human
Apelin APJ (Human recombinant) 1.01 3.23 2.17 3.48 99.38 Apelin-13
Benzodiazepine BZ (bovine cerebrum) 0.33 4.04 1.15 0.00 100.00 Diazepam
Bradykinin B; (Human recombinant) 6.67 7.45 1.75 5.01 100.00 Lys-(des-Arg’, Leu®)-Bradykinin
Bombesin BB; (Human recombinant) 0.00 0.00 0.00 0.00 98.40 Bombesin
Calcitonin CALR (Rat brain) 0.00 0.00 2.69 2.68 100.00 Calcitonin human
Ca channel Type L, Benzothiazepine (Rat cerebral 0.00 0.00 0.00 0.00 99.77 (+)-cis-Diltiazem
cortex)
Cannabinoid CB; (Human recombinant) 2.92 0.00 0.00 0.00 100.00 (R)-(+)-WINS55,212-2
CGRP (Human recombinant) 0.00 0.00 0.00 0.00 100.00 CGRP human
Chemoattractant C3a (Human recombinant) 2.03 2.44 0.00 0.00 100.00 (Trp®-Trp®*)C3a (63-77)
Chemokine CCR; (Human recombinant) 0.64 0.00 0.00 0.00 100.00 RANTES human
CCK A (Human recombinant) 0.00 19.27 0.00 0.00 96.40 CCK-8
CRF; (Human recombinant) 3.23 2.37 0.04 0.00 90.60 Urocortin human
ClI channel (Rat brain) 0.81 1.36 1.62 5.85 95.74 Picrotoxin
Dopamine D; (Human recombinant) 1.00 8.79 4.32 5.38 98.57 R(+)-SCH-23390
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F 2621 BHAEVHY FORBEESICHT S0 7/)LF5 3 VR norfenfluramine DBEEZR (XS-0691 FHAEX) (HEE)

Assay System

Inhibition Ratio (%)™

Fenfluramine Norfenfluramine Inhibition Ratio (%) for Positive control substance
1x10¢ 1x10°° 1x10¢ 1x10°° Inhibition Compound
mol/L mol/L mol/L mol/L Ratio (%)™ (1x1075 or 1x10° mol/L)™"

EGF (Human Non-recombinant) 0.00 0.00 0.44 0.00 96.99 rec EGF (Human)
GABAA (Agonist site) (Rat cerebellum) 1.07 0.00 0.00 0.00 100.00 Muscimol

Galanin GAIR; (Human receptor) 1.53 0.00 2.06 3.10 99.38 Galanin (Human)
Glucocorticoid (Human recombinant) 0.55 2.24 0.31 0.00 99.97 Dexamethasone
Glutamate (Non-selective) (Rat cerebral cortex) 3.09 11.53 1.85 7.67 100.00 L-Glutamic acid
Glycine Strychnine sensitive (Rat spinal cord) 0.00 0.00 6.63 0.02 100.00 Strychnine

Histamine H3; (Human recombinant) 4.22 5.45 0.00 0.00 100.00 (R)(—)-a-Methylhistamine
IP; (Rat cerebellum) 4.89 1.76 1.57 0.00 99.82 IP3

K channel KATP (Rat brain) 9.99 1.97 6.78 6.50 100.00 Glybenclamide
Leukotriene D4 (Guinea pig lung) 2.71 0.64 4.60 4.24 98.49 Leukotriene D4
Muscarinic M: (Rat cerebral cortex)” 5.44 47.84 20.62 69.89 100.00 Atropine

Na channel (Rat brain)” 13.38 46.28 13.44 47.86 94.28 Dibucaine

Neurokinin NK; (Human recombinant) 0.00 4.40 0.00 9.87 100.00 L-703,606
Neuropeptide FF NPFF; (Human recombinant) 1.18 14.54 8.40 10.25 96.31 Neuropeptide SF human
Neuropeptide Y NPY [Human receptor (Non- 0.00 0.43 0.00 0.00 98.60 Neuropeptide Y human
recombinant)]

Neurotensin NT; (Human recombinant) 0.61 0.11 0.00 4.83 100.00 Neurotensin

Nicotinic [Human receptor (Non-recombinant)] 0.00 0.28 0.00 0.00 100.00 (£)-Epibatidine

Orexin OX; (Human recombinant) 2.82 4.09 8.66 6.70 100.00 Orexin-A (Human)
PAF (Rabbit platelet) 1.18 2.81 2.38 3.25 100.00 PAF

Prokineticin PK1 (Human recombinant) 0.00 6.01 1.93 3.96 99.76 EG-VEGF
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+® 2.6.21 HMHEMEYHY FORBEERICHT ST 2 T)ILF 2 VRV norfenfluramine DEER (XS-0691 HAER) (=)
Assay System Inhibition Ratio (%)™
Inhibition Ratio (%) for
Fenfluramine Norfenfluramine Positive Control Substance
1x10-¢ 1x10°° 1x10-¢ 1x10°° Inhibition Compound
mol/L mol/L mol/L mol/L Ratio (%)™ (1x1075 or 1x10° mol/L)™"
Prostanoid DP (Human recombinant) 4.12 0.00 3.90 0.00 98.12 Prostaglandin D,
Serotonin 5-HT1A (Rat cerebral cortex)” 47.49 96.86 42.25 88.74 100.00 Serotonin
Sigma Non-selective (Guinea pig brain)” 73.07 93.41 25.94 75.40 99.46 Haloperidol
Somatostatin SST1 (Human recombinant) 1.31 14.41 5.06 2.84 100.00 Somatostatin 28
Substance P (Guinea pig submaxillary) 9.98 10.53 0.00 7.72 97.97 Substance P
Vasopressin V1B (Human recombinant) 2.87 2.06 2.43 1.80 100.00 [Arg®]-Vasopressin
Vasoactive intestinal polypeptide VIP 1 (Human 2.73 0.00 5.27 13.47 100.00 VIP
recombinant)

Abbreviations: 5-HT = 5-Hydroxytryptamine; SOP = Standard Operating Procedure

*Compounds in Bold: Tested in functional assays shown in 3 2.6.2-2.

“Inhibition Ratio (%): Bound radioactivity in the presence of the test article divided by the total bound radioactivity in the absence of the test article and multiplied by 100.
***Concentration for each positive control was determined by the contract laboratory and specified in the SOP for each assay.

[XS-0691Table 1, 2]
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£ 2.6.22 (£)-7 T2 752 U RU(E)-norfenfluramine DZARFHFES AT S KifE (XS-

069 FRER)
Assay System Substance ICso (mol/L) Ki (mol/L)
B-Adrenergic (Non-selective) (Rat | (£)-fenfluramine 2.76x1073 1.75x10°°
brain) (+)-norfenfluramine 1.89%10° 1.20x10°
(£)-Propranolol” 6.16x10°° 3.90x10°
B.-Adrenergic (Human (&)-fenfluramine 2.59x10°3 1.26x107°
recombinant) (+)-norfenfluramine 1.80x10° 8.77%10°
(£)-Propranolol” 1.05x107° 5.12x101°
Muscarinic M; (Rat cerebral (£)-fenfluramine 1.30x1073 1.13x10°°
cortex) ()-norfenfluramine 4.32x10° 3.74x10¢
Atropine” 1.13x10° 9.80x10°1°
Na channel (Rat brain) (£)-fenfluramine 7.62x10°¢ 4.84x10¢
()-norfenfluramine 7.46x10° 4.74x106
Dibucaine” 1.88x107 1.19x107
Serotonin 5-HT1A (Rat cerebral (#)-fenfluramine 5.73x107 3.27x107
cortex) (+)-norfenfluramine 1.18x10°¢ 6.73x107
Serotonin” 1.77x107 1.01x10°
Sigma Non-selective (Guinea pig | (£)-fenfluramine 2.92x107 2.66x107
brain) (+)-norfenfluramine 3.21x106 2.92x10°
Haloperidol” 1.44x107° 1.31x10°

Abbreviations: 5-HT = 5-Hydroxytryptamine; Kd = Dissociation Constant; Ki = Inhibition Constant, (ICso)/[1+(L/Kd)];
ICso = Half Maximal Inhibitory Concentration; Na = Sodium

*Positive control
[XS-0691 Table 3, 4, 5, 6, 7, 8]

2.6.2.2.1.2

Dexfenfluramine. levofenfluramine. nordexfenfluramine U
norlevofenfluramine D2 ARG EEYE ([XS-0715]F4E&.

LAl =E 2D

(F)-7 = 77 X KON &)-norfenfluramine DA & OEBETEME A7~ 9° 2.6.2.2.1.1 T (XS-0691
ABR) K102.6.2.2.1.33H ([100026029]7888) Ot FAFSWTEIN L7z 12 FEOZ BIA KR OA
T TF v RICKT D, 7= 70T 22 KW norfenfluramine D =) F A~ — DFEAREIZ D
W, Y T RSB CRMIi L 7=, 7 = > 77 X > K norfenfluramine D=7 > T
F~—lE, 1x10° K 1x10° mol/L DYPETREAM L, Bt & i L7z, S HIT, ZHAH%H
KEOA A2 F v FVCHRT D KifEZE RS, £ 2.62-3 1R LT,
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& 2.6.2-3 Dexfenfluramine, levofenfluramine, nordexfenfluramine &R U
norlevofenfluramine N A AFEARED LB (XS-0715 FAER)

Ki (mol/L)

Dexfenfluramin | Levofenfluramine | Nordexfenfluramin | Norlevofenfluramine
Receptor e e
B-Adrenergic (Non- 1.61x1073 1.36x107° 9.76x106 8.48x10
selective) Rat brain
B.-Adrenergic Human 8.84x10° 1.40x10° 8.60x10¢ 5.56x10°
recombinant
Muscarinic M; Rat 8.30x10° 1.15x1073 3.27x10%° 4.00x10¢
cerebral cortex
Na channel Rat brain 5.76x10%° 9.71x10° 5.37x10%° 3.04x10°
5-HTa Rat cerebral 7.11x107 4.02x107 1.14x10¢ 4.09x107
cortex
5-HT>a Human 4.21x10 1.70x10% 2.74x1076 1.67x10%
recombinant
5-HT2g Human 4.63x10°¢ 1.44x10¢ 2.42x107 1.20x10¢
recombinant
5-HT>c Human 2.91x10° 1.29x10% 3.56x107 3.80x1077
recombinant
5-HT7 Human 7.10x10¢ 3.70x10¢ 1.50x10¢ 1.80x10¢
recombinant
Sigma (not selective 1.63x107 3.51x107 1.80x10¢ 2.30x10¢
for S1 or S2) Guinea
pig brain
Sigma-1 Guinea pig 1.09x1077 5.02x107 2.61x10° 4.60%x10¢
brain
Sigma-2 Guinea pig 4.31x107 8.00x107 2.98x10¢ 3.21x10°¢
brain

Abbreviations: 5-HT = 5-Hydroxytryptamine; Kd = Dissociation Constant; Ki = Inhibition Constant, (ICs0)/[1+(L/Kd)];
ICso = Half Maximal Inhibitory Concentration
[XS-0715Table 15]

AT, 1x10° T 1x10° mol/L JREED 7 = > 7 /LT X K U norfenfluramine O =7 > F 4~
—MOREERROBWNE, RFEEOZEFEKR A A F ¥ RNV TIEBOONRNSTZN, T
TNT IOl o F A~ —IE, Y TH 5 norfenfluramine O~ F > F F~— &t
T, S-HTIA, ¥/ ~-1 ROV V<2 ZFEIC L OBDICHEET 2 2 epvnSiniz, —5,
norfenfluramine DW= F > F A4~ —I%, 5-HT2C AKX 5-HT2B ZFARITK LT LD NIz
FEETDHZENRENT,

2.6.2.21.3 ZARRKIZEFZT7 2715 = 2R norfenfluramine O#EEFEM
([100026029]5XE8, ETBES)

262211 HOZRIRFEST v A ([XS-0691T7ER) T7 = 70T 2 OEMGER & L CHRIE
L7t 7 RUF U B, B 7 RLT U oK, LAD D o ML ZFE, 5-HTIA 28R K&
OFERFR) Y V<~ Z R T D, (2)-7 =7 )vT 2, (2)-norfenfluramine Mz NZ L 5 D
VIFT—DT T=ANROT o T= A MEVEIZOW TR L 7=,
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EVE v MRS E LR 2 O - BUVAHE  (twitch contraction) 7B A2k o T, FERFRT T~
ZRIRICHT AT T= A MEMEROT % =& MNEEZZIE L7= (100026029 3ER), 7 =
TNT IR OEOTF T A —BRTIE, HIUHE (twitch contraction) 7 v EAIZL > TT
= A MEER T 2 T =R MEWEE RS 2oz, LAvL., BIUHE (twitch contraction) 7
Y EAIZBNTT T=A FThDH(+) SKF-10047 FHEFTiE, 7= 77 IV KOREDOT T
FA~—LT T=A N Th 5H(+) SKF-10047 DIEfZ&E@H D Z LR LTz, 7y®A T, 7=
YINT I OimEmRE (0.8 mgkg/H) G L72ZICTRIS D MR EFRHEN TH 5
5 umol/L DIEETIEDETY 2 L—HF —L LTOERANRD b (£ 2.6.2-2),
Norfenfluramine ® 7 & I KK R F > FF~—14, 10 umol/L AR DOPEE T, (+) SKF-10047 O
VERZHER LT, 777 4 v a® RITNEBEREET VB2 invivo RERIZEBWT, V7
<2 ZRRY B RO RIEFINEE 52V EREN TS (Sourbron 2017), =
DIERNEY 7~ -1 ZRBIZRHERAR O TH S, Bt LickmHE (10 umol/L) 123\ T,
norfenfluramine } N% D) > F 4~ —{I(+) SKF-10047 OIEEEMH L=, D2 ik, v 7
-1 ZRRITKT S norfenfluramine & N DT o F A~ —DO/ERIL, ~LHIC AR D F &-
FOSHBR TR END Z L E2RBR LTS, ZOX ) REEITy 7 ~-1 Z/KY T R TIiE—fi%
72 b D TH D (Rousseaux 2016; Martin 2020) ,

M - 7 v 2 A ZHNT, BT KLU B, B 7 RLF U VR, S-HTIA S8 RK
UL AT Y v M1 SR T OBREEYE 2RI L7,

WEALAONT IS, RETLIEZBRICH L TT T =X NEME RS RhoTz, T X I=
A MEMEIZ, B 7 LTV VB ELRLAZAD Y o M ZFEETRO LN, -7 =TT
UK REDE T T A~ —X, 49~64 pmol/L DIEREFFA TP, 7 NLF U UZRIKOT 4
T= A MEMEZR LTz, Dexfenfluramine I3, 83 umol/L DIRETL AN Y > My ZFRIKDOT X
T=RA MEMAZR L2, (2)-norfenfluramine % ON levonorfenfluramine (%, 67~70 umol/L ™= FEES
TR 7 LT U UZBRDT 2 T= MEMZ /R L, levonorfenfluramine (%, 95 pmol/L @
RETLAADY > Ml ZFEOT 2 A=A MEM %R LT, levonorfenfluramine (X, 95 umol/L
DIRETLATY) o My ZREOT 2 T=2 MEWEZ R LT, KEKHE (0.8 mgkg) %
HHROEFREBIZBT 27 =707 I ORKMATRERMAIL, 2~8 pmol/L EHEE I D

(£ 2.6.2-4), ZRKETUEMCLERREIL, KeAME (0.8 mgkg) OMMARRE XD b
L0ITE (T7ebb, 49~95 umol/L DIREFIFH) 72D, 7= TNT I VB INEDOZERK
ZN L THCADAIRERET D REIIRW B2 b,

+ 2.6.2-4 RHEBIOII OIS VEEDOEEIE (100026029 RER)

Item pmol/L Data Source

Predicted fenfluramine concentration at Cpmax
Chax in plasma 0.254 58.75 pg/L divide by molar mass 231.26 g/mol to
convert the unit to pmol/L from pg/L

50% bound in plasma protein binding assay
Study Report [XS-0688]

Estimated brain concentration (15x, 2108 Spinelli 1988

40x or 60x plasma concentration) © Caccia 1982

Unbound drug in plasma 0.127
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Item pmol/L Data Source
Clausing 1997

Abbreviation: Cmax = Maximum Plasma Concentration
262214 VITAZBHITHTEI VIS UDOER ([AM3S4RER, FTEER)

fEatE s a7 ) xRN BiP) TyEAICLY, T2 T NT IOV Tl ZEERIC
ST AR ZEHE Lz, #IRREE T, BiP 13y /' ~-1 AR EEAKEZER LTS, 7=
A MR T ZRBITHEET D &0 ZREILBIP 2 LAFHEL . MIEN ORI OS5 ETIC 83
Do L3> T, #BRALEMOFAE T CTHREBESHINT 22 L (bbb, BiP &7 ~-1 AR
BEROSEOWED) 1T, WBRILAEVMOZFRIIKT HIEEEZE®RT S, BT 77402 ad
R Z ~FEEREE T V& AT invivo BRERICIBWT, V7~ 2 R 0 R FAEREENIC 8
BEHZIRNZ EPNRENTNDTZ® (Sourbron 2017), 7~ -2 ZRARIZOWTIIMRET L7220 »
77

IHHDRBRICEY, 7270 T I VBT BIP-V Vvl SREELEROEEVER 72
T2 INTI NIV TN ZREOT =AM E LTER LW LR ENT,

—7J7. PRE-084 HMF 5 TR LNT=Y 7~ -1 ZREROIEMHAVIER (BiP-3 7'~ -1 X IEE AR
DEEDOWY) 1%, PRE-084 L7 x> 77 > (10 umol/L) OOFHAFE LI X v R (57
HEEORY) Ene (¥ 2.62-1 B8),

B 2.6.2-1 30 HEDE#ERERICE TS BIP-2 57 1 REREARREICHTEIIVIL
S VOME (AM354 FHER)

150

1254

100

75+

50+

251

BiP / Sig-1R association (% of Control)




2.6.2 FKERBROBEC
7X008 Page 20

Selected Abbreviations:
ColP: Control Group that Shows Co-Immunoprecipitation in Absence of Fenfluramine, PRE-084, or NE-100; Doses are
Expressed in Micromolar; n=6 per condition. Error bar represents SEM.
Dunnett’s Test: “** p<0.0001 vs ColP-treated group; p<0.05 vs fenfluramine 10 uM group.
[AM354 Figure 1]

2.6.2.21.5 InvitroBiP 7Yy EAIZEBITEZ 7TV INLSIVOEDES A L—42—ELTOE
A ([AM335]5ER. FE@EF)

BP 7 vEAICLY, 7= TATFI N vl SRR L TEDEY 2 L—&— & LT
T2 2 LEMR LI, EOEYalb—4—OERE LT, BIMTIEEREZ RS20, 7
T=ANEPHT DL ZOT A= FOEREZERT 5, LIZBA- T, 7a=2 b LEBRME
DHFFI T T BiP-v 7'~ -1 ZRREAIROMBEDS T 5 Z L 13, LAY BEDE Y 2 L—
H—=ThHHI EZERLTND, 262217 T LI, T2 7T T EMCIE, BiP-Y
71 ZREEEROMRBECEE L ot —JF, VI ~-1%FEKT7 T=2 FThH5 PRE-
084 |X, BiP-v 7 ~-1 A RO 2 RIEKGFICHABICENS YL, 72071070 %
PRE-084 &}l % & . PRE-084 DN ENAZITHMLT-, ZHOOFRIZ., 7= 70T I
T, BT I/~ ZREISGF L TT =2 FE LTHERH LRV, 73=X hOFETFT
FEDEY 2L —X—L L TERLT, ZOEEEZEBTZLE2RLTNWDS, T2 7T
T KO0 pmol/L DIRETIEDE Y 2 L —F — & LTOENZRLTEBY, Zhd7 =
TT I BB O (ZX008) DO miKHE (0.8 mgkg) AFG LR THISND 7
=TT I ORMNIEE TH D 2~8 pmol/L DRI TH S5 (2.62.2.1.3 H, £ 2.62-4 5
)

o
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H 2.6.2-2 PRE-084 %14 ? BiP-> 77 -1 ZBHRESHOREICHT I IV IILSZIOD
PR (AM335 ER)

125

100 A

754

504

254

BiP / Sig-1R association (% of Control)

Selected Abbreviations:
Doses are expressed in micromolar; n=6 per condition. Error bar represents SEM.
One-way ANOVA followed by Dunnett multiple comparison test: *** p<0.0001 vs Vehicle; ## p<0.0001 vs. PRE-084 1 uM,;
° p<0.01 vs PRE-084 10 uM.
[AM335 Figure 3]
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2.6.221.6 FTFYILFrRILEFHK (lonChannelProfiler™) F—42 D&
([20G121515-1]58 8. FRMEER)

(*)-7 = > 77 X 2 J O&)-norfenfluramine, N ONExHE T2 dex FEAEIA L Y levo BAMER D
hNa,1.1, hNa,1.2, hNa,1.3, hNa,1.4, hNa,1.5, hNa,1.6, hNa,1.7 &2 FhNa,1.8 ® 8 fHFHD T ~ VU
U ATy FIVETICH TS ICso fE% . 0.37~30 umol/L JEEFIFHD 5 KT, 20UV 271 k=2
V% AW THIE L7z, Levofenfluramine, (+)-norfenfluramine % N D) > F 4~ —[%, hNa,l.5
F ¥ N DIEVED I Z AL SH, ICs 1T 21.9~39.2 umol/L DIEEHFH T - 7=, ZX008 D
R EICESOWTTHENDE 72 70T 2 OMNIEE L, 2~8 umol/L DIEEHPITH
% (26.2213H, £ 2.6.2-4 M), Fenfluramine & U norfenfluramine O {5341 12DV Tl
[2.6.441JHICFEHE L=, L7 ->T, ZbDOREERIL, levofenfluramine }2 O norfenfluramine 23
invitro TNa 5 T Z X 560D, F ¥ FVHEFICHEREET, REBRHRECESHD
TTPHENAWMANEE LY L 1 HE<, 7= 707 22 kO norfenfluramine X, - h U 7 A
AF T ¥ FVERICEA L CTHRICBWTEET 2B LRIEIRNEEZHND,

2.6.2.2.2 Exvivo Bk
TAMAKRIEENC T 2 /EH SCER : Gentsch 2000

F s FIRNEE DO TANAKEIEENCR TS 7 20 70T 2 O R2#HE L7~ (Gentsch

2000), MEANFEEIX, WBE~OAEERO—>TH Y | MEEETAAIZE G L, 5-HTIA,

5-HT1D. 5-HTIE, 5-HT2A. 5-HT3 &K O 5-HT6 72 & O R % @5 IR BLT DMz bt
7 = UAFEPE RN AT D (Lei 2012), E& HIE, 200 pmol/L~1 mmol/L DR EFIFHD 7 =
YI7NT I % Wistar 7 v R D 43 OKFEREI R RNV, iRIE R OB IR & &) ICHRIN
L7, MHRRs ekl 2 vy, N TINEBER D D~ 71> 7 A (MgS0s) RN 5 2 &
WZE o THERIND TANARREEIZ]E Lz, ZO/E., 7= 7/07 I 1%, 500 pmol/L
PLEDRET, MANREO TANAREE ZHE LTz, S-HT BV AAHER CTH L \n X5
> % 50 pmol/L DYEFE T 20 I EHE., 72 TN T IV EZIRMTHE, 72070 F I 00D
PUBTEEMETIRI Sz, 720 70T 2 U OHRIEEMEIL, 5-HT1A 52 AR E K

WAY 100635 2425 Z Lz Lo Thflsiic, FEEOIL, 7707 I VORI TANA
ZhEIE, S-HTIA ZREZFEMALT 2 RN SO h=rOiIc k> Tl ahb L
Sl L, ZORRICHAWONZ 7 20 70T 2 U OREIX, R T JEREREERE RS
SNDEEHBETORELZIZLZNTEZ TN D,
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2.6.2.2.3 Invivo BER
262231 EIF3T74vPa®TIICHT HER

3Lk : Zhang 2015 ; Dinday 2015; Sourbron 2016; Sourbron 2017; Tiraboschi 2020 ; Catarino 2011 ;
Martin 2021 ; [ZX008-P1-001A 75k

O T N—TNFEM LT RTJEEHOET T 7 4 v v 2aFT VE AW (Zhang
2015; Dinday 2015; Sourbron 2016; Sourbron 2017; Tiraboschi 2020) 23\ T, 7= 77 I %
TADARREE L OB REEOTLEZIHI T2 Z L Rahiz, OB ET T 74 v v aET
VL, SCNIA BIEFH2WETHZ LICLY, ZOREE RIS ETER-R SN, FTEERE
BE DK 80%I1% SCNIA BIZ T2 DERZAFLTWD (Catarino 2011), ¥7 77 4 v aET
JUEL BEENOD T A AUBTEE R T DR 85% % & A+, ASM I K o THIH AIRB 22 F&AFERR D H FEEE)
K ONTANAFEEENZ 8T (Sourbron 2016) Z &6, TANADHFZEIZMEH S b, #RsHia
BT H AT (GABA FEME, 72 I VEREEIE. R— R UAFEME, 2 e 17 U fEE)
HEROTEFLa ) AFEWE) BT T 7 4w o EIHABHOM CTREICRESNA TN D
(Sourbron 2016), L7=R»> T, ¥7T77 4 v a®TT VI 7 =707 2 O EREEZH
IERFEFFORBRIZE L T D EB X DD,

Zhang 2015 1%, 7 = 7V 7 I UV OFIEEBLEIEMHICOWT, RINEREFEOET 77 4 v
VaETNEROCTRE L, BT7 77 4 v a®T NI, SCNIADET Z7 4 vradiy
07 Cdb senllab ZREN LT 5ENEKRY )T o FR ALY A~v—FHWTER SN, 7V
T AESNE T senllab % ) v 7 B0 Lic BT 77 4 vy adhEE, BREERO T,
REARME S OFEAFRRTTEY, IRZFEE . WONCRUE M2 R U, £, AiMMEHIE TTADA
HRIEEVEM B bive, RINEFERHO~ U ZAET VR OEEFTR & RIS, IREVA T2
ZMETH o7,

IAETARICKRE, SESERREDOI NV AYEE Y FET~— 1k, STP, VPA, 7 B \¥
LROT = TNT I IR LT, TOME, BEBIELE(IEDL WA~ EBE L,
TER XL BIEB O LT 072z R L7z, hEZ~—h, STP, VPA, 7 B RAF LK DT =
TIT I NTTRCHBEESHZK TS, 7= 7107 2 (50 umol/L) KX VPA

(100 pmol/L) {Z2WTlE, R TO TAMAFKIEENZ T H2ERIZ DWW T S REt L7, Wit
WOIREZE T, 12 FlOEF 10 FIDN TANARREI Z R LTER, 727107 I XX VPA
DIEFETIX 30 FIONAET 1 PIOBNDTAPIARIEEIZ R LT, 7= 717 I KON VPA I,
vt NOBMERIEET NV THLIET 77 4 v v o OIRBRITLEE RO B &I L7z,

Tiraboschi 2020 1%, scnllab i&A5 1 O] 2 B —|THERETEIA R (senlLab™ /™) % H T 5 KT ~E
BREDOET T 7 4 v a®TT VB HWT, TANARMESIR L OSERIEN R S5 R
OO 2 Uiz, £72. 7= 70T 2 U OHTAD AENE R OE BIEETETED
FTREMEZ . RS K< STV DR T BBV REHID ASM Th 5 VT /84 L g
L. @il L7z, & BT, ITENVENT R OMMEHIE 12 & - TEE K N T AN AARIGEZ M L, ft
VNT 1A RNA Seq f#tlr, B FEANICE Y LAR—F —Ba ik Loy -7 2/ BRI
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(GABA) {FEIMERRAIIL O TZREFHAIARMT M OB ) 7 e 7 7 A U U T AT o T2,

senlLab™ ™87 Z 7 4 v ¥ a hEDIRE K N T AN ARKIEB OB E X AR OB T Z 7 1 v
o L U CHRBICHIN U7, E£72, senlLab™ /™ h ATk, BpAR & e L, GABA {EEhMEAd
FRABRE O RERIR ZE R Bl S OSHIRER DA B A2 i) ETEMEALT A b m A b OB 2R RIE X

N7 senllab™ /™ A IC BT DR L N T AMAREFRIOBEE L, 720 70T I K0T
BARANWTHOLETHEAD Lz, LaL, SRREEOREDIZ, 7= 70T I AEICED

UGE SR, U7 B ARLE TIIEGE SN o T, e, T2 T T X UREITRGTIR
7V T 1% AFET DB BIT DM~ — I — ORI % B AR & [RRREE &£ Tl L7z,

ZOBIERTNG, T2 T T IR K T AP ARRIEBI O I &R, AR R
BEEED BT ZEDNRBEND, ZNDLDOT —FIL, RINEEHOBWE T VIZEBIT
572 TNT I DHFTANDE R OBEMTEEO TR Z R T DO TH D,

Dinday 2015 1%, scnlLab AR TICAREHEASIER (senilab™) % HT 2 R ~JEGEHOET Z
T4y aET A ERNT, K1000 DI6EMTA T TV 2 A7 V== 7 Uiz, ALEMIET
T 100 umol/L DIEJE THFF & iz, AED DAV —=> 7 O 1 B L LT HFES O BB
EZATV, A7 V== 7 OF 2 BfE L U TIKEIEE ORIE AT 72, MG L7 kB o 5
B VA XA H I TEE) K O electrographic seizure Z | L7z, BT = 70T IRk
QTP AD2EEWITONT, Jlx i, BIEEB X ORISR B OWEZ1To 72, 7
=77 I U0E, 100~500 pmol/L DL T HIEIEE 2 M| L. 500 wmol/L DL Txfit & A
FRJE F T electrographic seizure Z 4| L7=, 7L AL, METL72WTRORBEICBWTY
H F&1EH) }2 Y electrographic seizure % 28k S B 7275 7=

Sourbron 2016 & O* ZX008-P1-001A iBx T, HREHEST senlLab BB TEREHTH KT ~NE
BHOET 77 4 v a7 VERWEZ ERRESINTND, ShAEO AREEO HELHMN
ATV, T2 TN T 20 VTl ZRROIEDOETY 2 L—F — W ONTERNAY7L 5-HT1D,
5-HT1E. 5-HT2A. 5-HT2C )} ON5-HT7 7 2= b (WP HMEBNCESE) 23, % 7 HOE
BFEREATHET T 7 4 v a CREINCBRESOTLEZAEIK FEE5Z L 42R
Lz, BIETEREATHET T 7 4 v aPEORINCRFYGENIE 21T > TTADARR
FHEFHEL, 72T T I VIVAZFEROEDEY 2 L—F—L LTINS
HTID, 5-HT2A KON 5-HT2C 7 3= A b T TR TADAEFG OBFE &K ORHecREM 2 0] 5
LT EERMER LT, ZNHOT—2IEL, RINEEHET LICBWTTZ 2 7T I VB TA
IAAREB ZMEIT 2 2 2R L TRY, EIOFERO—EIX, 7 ~-1 ZHRICHTHE
DEY 2 L—F—L LTOEM, WONT 5-HTID, 5-HT2A KO 5-HT2C ZFIKOHEMEAL &2 /9
LD THD AR L REL TWD,

Sourbron 2017 1%, Z ORERZERE S, SRS scenlLab B+ EREZBT D BT ~JEGERE
DT T 7 4 v aFTT BT, 7o 70T 0T K BEEEGEONT AN AREEB) O E
%, 5-HTID KON 5-HT2C OZFET v 2 A=A MZXoTflsnd Z L 2ot Lz, 7
T U TINT IR DR N T AN ARRIEEI O EIL S-HT2A Z AR T v 4 T=A ML > T
HIH SN AEmN R SN, FEFFERIICHER TIER o7, ZORERIE, 77T
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BHFARTEME KL O T A ATENEIZ, 5-HTID KO 5-HT2C SZRIC K 5 E 451 7 fEE)
MHIERZNTH2HDOTHDH I LA RLTWAD,

Sourbron 2017 D[FE T /L Tld, ¥ 7 ~-1ZFKT % A=A D NE-100 |3 TADAAREE) 2K
&, V-1 ZHFIKT T=A k@D PRE-084 | LT AMNAFIEENC L T4 Z2ER 2R L T
BY, —BLEESERENEON -T2, LL, 262213HTHRBLZE T, v ~-
1 ZRRY 77 R ORI~ AC A EO F &-FUGHI#R 2773 (Rousseaux 2016), ~/LHID

AE-SHBICEG T 2MFIT L CHEME N TV ARWVWED, V7~ ZR/RKV T RoT7 a=
ARXTT o H T=A F & LTOERIZOWTHI BT 2R 03#H A E40 T %, Sourbron 2017
WE LI —B L COWRWBIERE R AT 5720, senlLab B T EREZGTDHET T 7 4

Yy ar T, VIR ZARDOEDEY 2 L—F—L LTOEH (SOMCL-668) 73T AN
PARTEENC BT T B O W4 EHEAG I 5352 5 L 72 ([ZX008-P1-001 ATFER)

4 2.6.2-3 12T K DT, senlLab I FERZFTHET 77 4 v ¥ =2 ORI CRFTSEA R
ExIToT2& Z A, SOMCL-668 I3 HFIEB) O TLHE K VT AN AAREG OB 2/ B2 L
7o ZOFERIL. FINEBHEOY T T 7 4 v a®TT MIBW TV ~-1 /R ERDEDEY
2 b —H—L LTCOERABRICTADAENEZ BT DT 2R LTS, ZOZ X, FIX
FEBHEICRIT 57 = 70T I ORIT, FARNCIE, 7 ~-1 ZBEERICKHTHIEOEY =
L—2—L L TCOERENTHHOTHD EOMA L —T % (Martin 2021),
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B 2.6.2-3a scn1Lab-I-BIEFEREETIETS 714 v ahEizBVVTIOI 1 ZEED
EDECaAL—4—&LTOIERA SOMCL-668 [(XEFEEBIDTTEZHNIH L 1=

20

*k%*

80- T e de
|

ns
ns

40

*k%k

1 T

0_ T T T I T
N N N 4 4 4
&S &
SR R R AR
] )

Mean locomotor events as a percentage of vehicle-

treated (VHC) scnlLab™" mutant larvae

Locomotor Activity. Treatment with SOMCL-668 (SOMCL) or racemic fenfluramine (FFA) decreases the hyperlocomotor
activity of 7 dpf scnlLab™'~ mutants (HO), but not wild-type (scnlLab™*, WT). Locomotor activity was normalized against
VHC-treated scnlLab™~ mutant larvae and is displayed as percentage + standard deviation (SD). N = 30 to 60 zebrafish
larvae for all experimental groups.

Within the homozygous scniLab™" groups (indicated by “HO”), the statistical significance of the FFA (HO) and SOMCL
(HO) treatment groups are compared to the vehicle-treated (VHC HO) group. For the vehicle-treated wild-type (VHC WT)
group, the statistical significance is likewise compared to the vehicle-treated homozygous scniLab™~ group. For the wild-
type (scnlLab*'") treatment groups, the statistical significance of the FFA (WT) and SOMCL (WT) groups are compared to
the vehicle-treated wild-type group (VHC WT) group. Statistical significance by ANOVA followed by Dunnett multiple
comparison test is represented by asterisks: *p < 0.05, **p <0.01, and ***p < 0.001. “No statistical difference” is left blank
or is shown by “ns.”
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B 2.6.2-3b scniLab-I-BEFERZETIETS 7o viasEicBvToF<1 2854
DEDELaAL—4—ELTOER SOMCL-668 (X B ESID T Z NG L 1=

VHC (WT)- mo kR
FFA (HO) 22 1o & xxx
*»
404 L *%
F'y F'y &
SOMCL (HO)- 3?_7:*1_4‘ s
VHC (HO) o o
5 0 5 10 15 20

Number of epileptiform events/10 minutes

Epileptiform Events. Treatment with SOMCL-668 (SOMCL) or racemic fenfluramine (FFA) reduces the epileptiform brain
activity of 7 dpf scnLab™"~ mutants (HO). All data points are shown. The bars represent the mean number of epileptiform
events (during 10 minutes of recording) of homozygous scnlLab™~ mutants (HO) or wild-type scnlLab** (WT) treated
with vehicle (VHC) or SOMCL or FFA. The error bars indicate standard deviation (SD). N =9 to 20 zebrafish larvae for all
experimental conditions. Within the homozygous scnlLab™" groups (indicated by “HO), the statistical significance of the
FFA (HO) and SOMCL (HO) and VHC (HO) treatment groups are compared to the vehicle-treated wild-type group (VHC
WT) group. Statistical significance by Mann-Whitney U-test is represented by asterisks: *p < 0.05, **p <0.01, and

**%p <0.001.

RITNJEGEREOC T T 7 4 v v a®TT VEHWTREZRETHE, BT T77 4 v o THIE
S5 AFEIOTLE, TANARRFEGOBEE K OBIRERERN 7 = 7T I A0
HENDZERWBNERoT, &6ICKIERBRTIX, FEETADAMRMEOBET LT
BOOLNDT7 =707 I OIEMIEL, 5-HTID, 5-HT2A & 5-HT2C S HFEITT 5 EEiMELE
A, Wy 7 =1 ZRERICHT HIEDE Y 2 L—F—L LTOERE 8T 5 2 LREN
77
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26.2232 TIRAREETILICHRTSHER
SCHK : Wong 2017 ; Rodriguez-Mufioz 2018 ; Hatini 2020 ; Martin 2020

Wong 2017 1%, PTZ FERMERIEICKTH 72 70T I RO 5-HI2A /KT I =X Th 5
DOI DIEVEZF-M L 7=, FEMETADANEAED 2 FEFED SCNIA R~ 2TV, $T7bb
Senla™ 7 v 777 M~ A (RTNJEFEHOETT V) KORI648H ZRAZH T 5 ~ SCNIA &
B HEBANLTE ) v I A0~ TR (BTADABIETWVINA T Z ADET V) IZBWTHRIE
ik Lz,

WTHNOER~ T AZBNTH 7 2 70T 20280 PTZ B mEE AR IEE ©
DOERFNIER LTz, 5-HT2A ZBK7 =2 K DOl ®RERIZIBWTH PTZ 3 %%%W’ﬂ?é
HHUEREE L, 5D SCNIA ZEF~ 7 2T 6 Hz i RMERIER X MES &) 2 FFEDOIRER
TR ISR 2 /A R ST,

Wong 2017 IZ L AFRERDFER, PTZ F ¥ Lo V7T vt A TO RTGEBERHO~ 7 AET MBI
57z TNT I OHFIEHEMERP SN ﬁoﬁo7i/7W§\/ﬁ5HmAxﬁW X
LAEBREEZA L TR, 77T I L DREMGNEL, SO0 5-HT2A B IR %I

W% & L7z Sourbron 2016 DHILAZELTITH5HDTHH D,

Rodriguez-Mufioz 2018 (%, CD-1 ¥ A% HW\ T, NMDA #FHMERIEIZATT 5 dexfenfluramine %
O nordexfenfluramine DFLEN R A ME L7z, FIEIL, BB REMERNEE L, 24 FF#EEZIC
NMDA ZM=ENHEET 52 LICX D, 6~9 LD~ T ARETHEIH Lz, B b RFEGIEL, 3‘?51’!578
FHRET DIZDOITHE/ NMDA DR G E2VRTLHAMNT, ~VAZTI7A I 735720
17> 7=, Dexfenfluramine } U} nordexfenfluramine /£, NMDA #¢5-® 30 43Rl Z 1241 3 nmol %
NS L2, BV E & NMDA OFEIZX Y, suatkr s E2vy . B3 EB O T, R
PERAE | SREMERIMER OBE D355 S 472, Dexfenfluramine }2 OF nordexfenfluramine (%, FE{ER
Fa R U, JEAEWIH 2 484E L. NMDA RO T2 P Lz, £/, &tm F=2 5-HT2A
ZRIKT B T=A N TEH D 4F 4PP (3 nmol) @EHEWTQQ Z XY, dexfenfluramine & O}

nordexfenfluramine @ NMDA % Z31EREIC ﬂﬂ—éﬁﬂﬁﬂ] L, oI RE S N, PLEORER
£ V. dexfenfluramine }% UF nordexfenfluramine 1%, ZB4AIIC 5-HT2A SRR % A L C NMDA 538

PERIEZ M2 2 L AVR STz,

Hatini 2020 |%, 5-HTID Z&EKT T=A F Th D GR 46611 ZH T, RITEFEHDO~ T AE
TV DOIEANERME K OVEFIRNC 65 5-HTID 28O G- 2 it Uiz, 4% 18+1 Hilib
(PND) @ R 7 ~JEGERE~ 7 AW CIRAVEIEIC X 0 #E4 7% L7, PND 21 (2 GR 46611
B L. Z020 5HICIREGHEIERIEO R4 T L7-, GR46611 1280 | IREGHRIERIE
OREIIARIC EA U, BIEOEEEIZIMH S i, 7 EFEER~ 7 A2 PNDI8~32 £ T
GR 46611 1 mg/kg #HIEPENF G- LT & 2 A, EilARE Lextf~ o X Ll LT, A5
MNABIIER Lz, 2RO OERIE, 5-HTID ZHFKRT T=2 M &/ U<, IREHIISE T %
TEOBMET EH L, BEORELIE T L, AFEHRIEET 2 L2 R"T b0 THE, 20
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HETIZT7 2 70T I OERIIHRF SN TRV, TN DOFRERENDS . FI~VEERIC
%t LT 5-HTID Z /AT T=2 MIARXTH D iHEMINRE T,

Martin 2020 1%, ¥ 7 ~-1 ZEREEEOFEH R OFERET VBT 57 = 707 I OfEH
ZEME L2, 2D invivo v U AETMMIBWTY Y VLY L THREBEELZHR L. HREOZE
ITENERBR L VAT v 7 AN — R B R SOGRBR 2T > T 7 = 7V T I Ui Lz, 2

D2 FHOTBRICB T 2ITENI T I/ ~-1IC KV BT D2 ennn, v ~-1 &R 510
AMOERZFHMEIT52ET L E L CTHERA SN TWD (Maurice 1994), B RAZB TEIRABR K O
SZEERE SR VTSN TS, OV VA VR EEEIIRT S Y S~ ZRIE

7 A=A | PRE-084 D FEEMIL, KABO 72710720 (03 KON 1.0mgkg) XV AE
Wi b Sz, £, mEBRICRB W T = 70T 3 L PRE-084 ZFH L7 & = oEMIL,

I ZRIRT 2 T=Z RO NE-100 12 k> TP BRESN, v/ ~-1 ZFEKNEET
LAEFER AR SN, ZOFREIT. 7= 70T I U invivo TY 7 ~-1 ZRIRICKHT 5
EQOEV 2L —2—L L TEAT 22 L2HRTHLHDOTHD,

26.2233 SvIrREETILICHTHER
SCHR - Buterbaugh 1978 ; Lazarova 1983a ; Lazarova 1983b

Buterbaugh 1978 1%, MM Sprague-Dawley (SD) 7 v b (£Hfn=6~8) (T, HAIMULIE THRK
BRYa v 7Rl E S 2, FIEFRHN OYLEOFREE & MR S 0 2 FRIECHEZ B dh i SO IS
TOMA T v b EBEMEARIEL L ORSRWVIEMTT 7 v h&2351%, BB L7z, %ikiiE
X, 7= 752 5-HTP, 7A4FEF . 5-MeO-DMT, > 7Fu~7Z I KA F+
WY RIZE o THES NN, LEAEY, pCA, pCPA, XL a-MPT (Z X » TIEFHE Sz
o, Bu b= MBI Y5 pCPA THAH 7 v MR T 52 LIk, 72070 T 3

V. pCA, ZNAFEF VRN T a~T bV O%EHRERE) DITE2ICES ISz, 2
NHEOFRERIT, 7= 70730k n b= 20 L TEAL, RKERY 3 v 7 flICE K

TOREOHRBEMBOREIC—REM ) Z 2R LTN5D,

Lazarova 1983a |%, PTZ #F5M1EIC%T % dexfenfluramine e N7 vt =¥ OLRFERN ) & bhil L
7o PTZ #FFMEFEIEIL, HEME SD & (CD-COBS) 7 v MZ 90 mg/kg O PTZ % & F#5 L CTi%
L7z, PTZ O H-EiL, B0 50%H3 BN I XERIERIEZ R L, PTZ iR MERIEDOH iR
KON TE D LD IC8REn, 7y (BFEn>15) (ZiE, PTZ &5 30 43R0, 7
0= MR (0.01, 0.1, 0.5# L <X 1.0 mg/kg) I dexfenfluramine ¥iEeHE (5 mg/kg) %
NEERNT G- UTe, SFRRRBRICIT AP R 2 SR ER G Ui, WIEEESE £ ToORIR:, FREMESE

TE. DMPERIARMERIEL N RFRIDAIN DB R EDONRT A= il LTz, 7 r= 0%

0.5 mg/kg D G-& T, HIEHEEEE TORRZ A BICIER L, PTZ #FRBMEOREMRIEL VLT
FAMEI L7223, 0.01 XOV0.1 mgkg OFH5ETIE, ZNODERITRD LN -Tz, 7 u=
VUL 1.0 mglkg DFEHE T, 0.5 mg/kg OG-8 EFALL U728 R 28 Lo hs, SRIELMEFEAE & il
L7poTz, —J ., dexfenfluramine |IH][EIEHE £ COERFZ 2 L SE /2o 7oy, BRIEMERIEL
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HEIZIMHI L, PTZHFREOCEZZRINE L, 7=V KT 2707 2 O
MLV, Ba h=00 PTZ FRMERIEOMENCE G L TW\WD Z EBNRBR I T,

Lazarova 1983b I%. PTZ (90 mg/kg) % 7 v NI F#&5- L CiE¥ LR IEICkT 5, VPA (2-
7a & UfE) KON dexfenfluramine OFUEE N L2t L7, 7 v M (F#En>15) 12,

PTZ #FHFEMEFAVED 30 53R,

(a) dexfenfluramine 1.25 mg/kg, (b) VPA 75 mg/kg, XIE (c)

dexfenfluramine 1.25 mg/kg M U8 VPA 75 mg/kg D)7 % JEIENE 5- L 72, VPA % dexfenfluramine
b BT, WIEEEE E TR, MEMREIEZRT T v FoEIG . FAMERIEZ T T > b

DOFE RO 1 RHUMNIETET ST v hORIGZZb SR o7,

L2rL. VPA KO

dexfenfluramine Z f #5925 & PTZ FRMEOFREMEFAEITINGH S, FH DI, MIEARN
W L T GABA kU r b =270 EOREEZTEMEAL L C, SRIELIEFSAVE A Ml 3 2 Al RetE 2 /R
LTW%, LaL, W3EAIOR OIS F U BE M B2 =M T 5, S 57253
[NESTACYINCY /oy

2.6.2.2.34

SCHK : Guo 2015 ; Vavers 2017

RIEETLIZBITDV T <1 ZBGDER

YURADV I -l ZEEBLBFERRKESED & KEFRETWE THDL PTZ KR 7Y
> (BIC) #HHEMIFIEOBIENMETT 5, ¥, 7 ~- IR U AT, LDV PTZ KDY
BIC THREMIRIENFILIT S (Vavers 2021), Z OFEHRIT, IEF UL ORI 2 {4 512
X, VIl ZBREROBERVLETH D Z EERLTND,

VI ZBEERDOEDEY 2 L—F—L LTOERIZOWTIX, RINEREOET T 7 1 v

Va2 BT VICET HREEMEIEM (2.6.2.2.3.1 ) Offliz,
THIRIEEEDN RSN TN D, M ST A REORT, TREMEFIE, FAMHERIE,
— X AFAE S OV R E M MR E (GTC) Th D,
TILVDIEVEDH

HHND,

AFEFED T ADAEIET VBN

N/

HKEECTHW- T WETET L, &F

KT DR TORIER N R T ~JEEREERE B 2 YA OBIEO A%
# 2625177, INOEMET VTHEINDIEERDIZE LVEN R T ~JEFERBE THR

£ 2.6.2-5 BMETIVIZEITE5E L DRI

Animal model

Animal seizure phenotype »°

Clinical seizure
correlate "

Clinical seizure correlate
present in Dravet syndrome ©

MES

Tonic extension of forelimbs
and hind limbs, followed by
all-limb clonus

GTCs

Yes

tonic seizures of the full body

PTZ Myoclonic jerks followed by Generalized myoclonic, Yes
unilateral forelimbs and clonic, GTCs, and spike-
bilateral clonus, vibrissae wave seizures
twitching
Kainate SE Clonic seizures followed by Focal seizures with complex | Yes, but less coppon
body clonus, death symptomatology and
secondary generalization
from the limbic focus
BIC Forelimb clonus followed by GTCs Yes
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Abbreviations: BIC = Bicuculline; GTC = Generalized Tonic-Clonic Seizure; MES = Maximal Electroshock Seizure;
PTZ = Pentylenetetrazol; SE = Status Epilepticus

3 Barker-Haliski 2020

®Loscher 2011

¢Dravet 2011

Guo 2015 1%, 3 FEEHO CAMDAETT LVEHNTY 7 ~-1 DIEDEY 2 L —4% —Tdh 5 SKF83959
O SOMCL-668 23 K AEFFVEM 27l L7z, WD~ 7 A MES E7 /L ClI e MERE MR
(GTS) FHHOBIMEZFHE L7, BR Y 3 v 7 FHMED GTS ITH L TH R DL 1L, &
kN DI FANE R OSRE MM ERIEIC LA TH S, MES sBROFITIZ SKF83959 3 i% SOMCL-
668 #5325 L. GTS OMEIFAEIC LA L=,

2OHDO T A TAMNAET VT, PTZ iFRMEFRIEIZ)T 5 SKF83959 & U SOMCL-668 D{E
Mz Uiz, PTZ shRMFABITHIRAERR ORI A <R ST\ D, PTZ SFFMERIELZM
Hil 9 2 HEANL, v FORARHRIEIH L THITH L Z LA LMNIR>TWD, PTZIZED
FEAEFHFEANT SKF83959 XX SOMCL-668 A #5425 & | [MUMEFRIEKL O GTC £ TOEKE ML
FEL, BEAa7METF L, AFHMBEMNEE L, EEEBMETF L7 (Guo 2015),

3OHDY T ATANAET VT, DA =VEBBOEENEGICEVER LT CANAER
(SE) x4 % SKF83959 M U SOMCL-668 DA 5 L 72, #29% TlL CTAnAERIIK LT
ERIRIENME L 725 2 E NS, EMERD ASM (TRt L 2, ZoET AL, T
BEEY , IRKEHINL T DI TANAIKTH D VPA IZIFEHIMETH 72, VPA TORER LT
RIFRAIZ, SKF83959 X[d SOMCL-668 D542 12 F/E £ TOWRFDIER . FEA Rl D
i, FAEO N EIEE O SE K O ROK T80 b7z (Guo 2015),

FROEFTNMZIIT D SKF83959 K TN SOMCL-668 DiFtEN Y /'~ -1 ZRIKIZES S b b DT
Hol=Z LEMERT DD, VT~ l ZFIRT 2 2= | BD1047 DIF(E F C SKF83959 Jz (¥
SOMCL-668 DHIFAETEMEZFHN L7z, 3 DOBEET LNT BN TH, 7 ~-1 ZH/FET
VAT A NOIFE FIZEWT SKF83959 & U SOMCL-668 i 7 D RN HA LIZZ Enn, B
FARTEMEIL S 7~ -1 ZFE L OMBAERICE T S5 2 &3 R S 7z (Guo 2015),

GABA 7 % A=A F® PTZ KU BIC IZ & V&% Lo RE MR RMERIEICR LTy 7 ~-1 &
KDIEDEY 2 L—2—Th D EIR P KIEFTEMZFM L7z, PTZ 2 X 5 F/EFHFERNC EIR &
BhLic L Z A, PTZ FRMEREMEFAIEFAE O BIME 2 BRI EIC BF Lz, [k
(2, BIC IZ X 2FAEFHAIIC EIR 235 L TH, BIC fFZ MM RMERIEOBEIXA RIS
ES Uiz, 7 ~-1 %D EIR OIEMHEEZ N5 2 L 2R T 2720, V7 ~-1 XBEKT
Z T =2 | NE-100 DfF(E F T EIR OFURIEEEZFHMN L, ¥ 7 ~-1ZF/EKT 2 dA= |
DAFAE T Tl PTZ #FFMERAIEIT T 5 EIR ORITIHA L, EIR OFFIEEMEILY 7~ -1 5
EOTEEIZBENENDE DO THSH Z LRSI (Vavers 2017),

LLED &5 7% invivo TORERND, BRFIEET BN TY 7 <-1 REFEDEDEY 2 L —

Z— & LCOERIIA BRI IEEEZ R L. BT ~NEBREIZ I THEE RSO TR 2 fii)
THZENHLNITR 0T,
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TAMAETIVIIBIT DV 7 ~-1 ZRIEOEK

a2 2.6.2-6

WZE LD D, e

AR, A AEEE

T oA ERNinvivo BT VOFEREZMETDE, 72707 2 URBIEZIGHIT DT —
T =1 ZR/RICHTAEDEY 2L —F—L LTOERNH D Z LR EN5,

FEEme LT,

BRI OW 2t 52 L1k, 720707 2 OO e
SRR T2 b0EEXD (F 2.62-6),

% 2.6.2-6 HERUTADAREIZEITEIT <1

2xVIV52U0ERA

ZREORBE T

TSI T2V T IO b= AFEMER & > 7 ~-1 SREEN LT
B LTCTEDIE

RBEEICHT S

Reference or

seizure models in mice

receptor positive modulator EIR. Antiseizure activity of EIR
blocked by the sigma-1 receptor antagonist BD1047.

Model Molecular Mechanism and Results Study Report
Dravet syndrome Inhibition of epileptiform activity by administration of the [ZX008-P1-
zebrafish model sigma-1 receptor positive modulator SOMCL-668. 001A]
Sigma-1 receptor Mice genetically deleted of sigma-1 receptor have increased Vavers 2021
genetic deletion and susceptibility (reduced threshold) to the chemo-convulsant
seizure threshold agents PTZ and BIC.
MES model in mice Inhibition of seizure activity by administration of the sigma-1 Guo 2015

receptor positive modulators SKF83959 or SOMCL-668.

Antiseizure activity of SKF83959 and SOMCL-668 blocked by

the sigma-1 receptor antagonist BD1047.
PTZ-induced seizure Inhibition of seizure activity by administration of the sigma-1 Guo 2015
model in mice receptor positive modulators SKF83959 or SOMCL-668.

Antiseizure activity of SKF83959 and SOMCL-668 blocked by

the sigma-1 receptor antagonist BD1047.
Kainate acid—induced | Inhibition of seizure activity by administration of the sigma-1 Guo 2015
SE model in mice receptor positive modulators SKF83959 or SOMCL-668.

Antiseizure activity of SKF83959 and SOMCL-668 blocked by

the sigma-1 receptor antagonist BD1047.
PTZ- and BIC-induced | Inhibition of seizure activity by administration of the sigma-1 Vavers 2017

Abbreviations: BIC = Bicuculline; MES = Maximal Electroshock Seizure; PTZ = Pentylenetetrazol; SE = Status Epilepticus

26.224 WHhZERMITIHBROEER

N e BATT BRI BT RAET — 2, 72070 T
HTID. 5-HT2A KUY 5-HT2C ZRIAIC

Vidtwe h=r a2 S, s
X UTTHEEMEER 2 T L, Flov T ~-15

SZRRITKT L

TEODEYV2L—2—L LTERTL2ZLICEY, BEZIHTL 2 Lmmand, 7=

7T 2 OIEMAHY T 5 norfenfluramine & 5-HT2A } T8 5-HT2C 2 AKIZ

Mz RIFTZ Lmani,

Hegd 57 75
ETHEHINTWHWDHASMOL DL FREL B> TnD
BENTWA UIELFEHENTWAS ASM D5 H, o s= 2 fFEiEO#T Xix

LV OVERFIE

X L CHREE(E

v BUE BT ~ERRE ORI & LT HASHSR O o
o BUE R T ~NEBRBEDOIRRIE L LTK

I T~ 2R

RIZKITHIEDEY 2 L—%—L LTOERIZE VR E2 72 53 AN 1372 (Loscher

2016; Rosenberg 2017) ,
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R T NEBRREE DL UL, ZAPRELZZ T TODICHEL LT, PR HAEHRE S
R THHAMEORIEZ 5 S & FIE L, BUEM M T 2 8AITHET 2 AEFFRL/ET 54
FHE, SHIZ, NI VEGREESE TI3EE, SERORAEEDHESGRO L, EFO
IR S5,

UED X7 =200, L0 DITHBRIERNET 20 2. 3EWHEEERBIRER T, RAaE
DOIGERRVERBIL, I NEBEHOEBESLZDONHEZ L > TORBEDOT U Ay AT ¢
NN=—=AThbd, 77NV T I L, RIJEBRHFEOEREL LTEH ST Lo

ASM &R DBHOERKFEZH L TR0, FiicipisEike LTiiffEsns,

2.6.23 EIXRMHZEEBHE

T2 TV X ORPME |2 B DL T DOWNWTIE., 2.6.2.4 THO 2 MESRFRRER 12
odE L7,

TN T IVIMANT v X7 Y E B L, BT R U U RIRICEESR M Z R
9, —J7. dexfenfluramine BMEIKITMRFIADO T BF L2V v % EH EXHE 57, levofenfluramine
BLPERIE ER SR 720 (Garattini 1978), 7 =2 70T 0%, Bu b= @M OERABF &
LT, M R—= I v O EINESE 5 B 25T 5  (Rothman 2009)
Norfenfluramine X A 4 U UM My 2 K & HREE O AAEH 2779 ([XS-0691]7065%)

Ty boTaZzrFr (R TEEREO T 7T 7 F o WMRN S 2SS b RVEY)
EOarvFazxrray (FEIBRERVEY) IZHTH57 20707 0 ORIRIEFEERIZS
WC, 2.6.2.3.1 THICRREL LT,

2.6.2.31 FOSY9FORVANFaARTAURBIZHT HER
SCHK : Van de Kar 1985

TN TIUE, Ty bollsET T e T 7 F U RN T aRT a RO RS ERFN
RERESIERI Lz, 720707 I UOEBENEE 30 SRICIET 7T e T 7 F ORI R
RO EFZRLEZN, arFaRT o AAREIERERE 2 FFREZRICERO ERAZR L, 7=
N7 v (5mgkg) DOIERERNESE-30 73H1IC, 7y MIte h=U BV IARHERTH LA
?ﬂt//mmgm)%EHW&ﬁbfw@@fé& # 262 7TITRTEIIC, A UFLE Y

oo 7 FURBICKT 72 7V T I ORERE LN, iRz LrFax
TB/EE_ WHE 7o T, SHIC, KR THOtn b= EHEEAHMSESL- ) 7
k77 (100 mgkg) #REFENEE LU CRIALELT 5 &, MAEF T 0 T 7 F U REIZRT 2 RK
TEREEOT7 2707 I 2mgke) DOEENEG-OMRLER LI, arFarTa
BREEIZIXE L 20572,

INLORERIZ, 727N T IR, v b= EEEF AN LT e T 7 F A
WA, aLrFaxTa Akt T 588 iTEe h=1C ;oT@ﬁénﬁw LERRLTW




2.6.2 FKERBROBEC
7X008 Page 34

5o MO Ta T 7 F o EaLFarRTa  EBEOEE . BRER S OBEIZIARATH
éo

£ 2627 JxVINLNSEIICEBTASHFUORVANFIARTAVRBICHTEA 0T
EVARS0OZE (FOELIEERE)

Prolactin (ng/mL) Corticosterone (ng/mL)
Saline Indalpine Saline Indalpine
Saline 39+1.0 10.5+3.9 0.009 + 0.002 0.017 £0.001
Fenfluramine 79.1+15.7* 35.9 + 8.8%P 0.032 + 0.006* 0.033 + 0.004*

Abbreviations: ANOVA = Analysis of Variance; SEM = Standard Error of the Mean

aSignificant difference from the corresponding saline group (p < 0.05; ANOVA and Duncan’s multiple-range test).

bSignificant difference from the corresponding indalpine-pretreated group (p < 0.05; ANOVA and Duncan’s multiple-range
test).

26.24 R&MHEEHAR

ICH S7TA/B 7 A % > A THIE STV B Z M 3EERER I SV Tk, BERBRICB W TE MK
O RRA Y MIFHMEILTEY, 26D TF—F %24 o TR EMRET — 2 13145
BN TWND EEZ TS, 72, BRABRTHZEMICET 2RIEILERD STV,

CNS, DML R ORERZEREIC x5 7 = 7 v T 2 v OVEAIE Zogenix #E23 3206 L 7= FERG IR
ARERIZ TR L TV 5, BERE U 0 Z2 2 ME3EBEIER )X Pondimin [(2)-7 = > 7 VT I Vi
Feti] KO Redux (dexfenfluramine) (ZB89" % SBA I\ Tt Sz ZaMESREERIZ I
T, CONS, DLEFR, PR R, HIbg R L OWIRAEFEZGR R IR T 57 2 7T I OFER
YERITERD Lo T,

L7zid-> T, FEHRZEEMERIRRZ BT 20T EeBZx b, 7=V 717300
FERR IR 2 AMESEB R ROV CIIARHEICTEHE L TR Y . EHI2ZT D OFEFIL[2.74HICE
L2k o1z, MREOBNEE OIRHIR R EMET — 2 X=X L > TEMT TN D
Z LD, ICHSTA/B B A X AZEENSD hERG 7 v B A IZOWTIL, FEhi Lo 7,

727N T I UKD QT/QTe MR R K OMEAREEAR U 2 7 13fERE STV Ry, Zogenix £
IIPEEERR N 26152 & 45 TQT 3Bk ([ZX008-1603]7k5R) ZFEMiL7-, ZOMBRTIZ, 7= 7
N7y L7 4T 7T KRONZX008) 1[2LD QT HIFIERE DV A 7 1358 bivieinotz, L
7eh3o T, TdP, LEEMAEAR, OEME K OVUIRZEIRIED U 2 71T E & 2 bivTe,

R AR N & kf5 & U72 2X008-1603 3R0ER Cik, EEEAR A ICIEEHE [30mg/H, 15mg % 1 H 2
Bl (BID)] MONEEHE#B 25 HE (120mg/H. 60 mg BID) @ ZX008 % Mg/ n#&5 L7-
& & O Fridericia ¥E12 X 0 DB CHIIE L7 QT REIlE (QTcF) ~M 2% % 31t L 7=,

ZX008 15 mg & U 60 mg DA 5K DEFIRFEICITIT H 7 = 7T I v OfRIRE &
(AUCrss) MO ML AIRE (Cmaxss) D REEIEZ Lk U725, ZX008 60 mg BID £ 5-#¢
73 ZX008 15 mg BID £ G5-HEDH 5.2 5D EfE % 7~ L 7=, Norfenfluramine @ AUCqss & O¥ Cinaxss D
(T EEIEIE, ZX008 60 mg £ 5-7E7% ZX008 15 mg e 5REDK) 4.2 5Dl %z = Lz,
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Norfenfluramine & 7 = > 7 /L7 2 L TLuls U7 #0821 K OV i e FE O RZBALARIZ 53 2 (W
DOIEK. (MR) (MR AUC:ss X T MR Cruaxss) (XM GHECRIRE CTH -7,

ZOREBRTIE, BREHAELOREREZEZ 5 HEOWTIZEBWTY, ZX008 DERE-T
QTcF MIMRITIER Lo 7= Z L, ZX008 12 K5 QTe [EIfR~DA B 7R B85 LR -
77 F72. 722707 2 2 KO norfenfluramine DUEFZ & QTcF & DO RHM: L3800 H o
Tro ZORBROM RO A TIL, IRFEHETHD 15mgBID LIRFEHEZHBZOHETH
% 60 mg BID DWW HIZEBWTH, ZX008 5 TRAF R ZEMENRD Hiiz,

QT/QTc MMRIE R OIETERI R REMEN 720y & 9 FEFRTE. Zogenix 123 K T ~JEEREES > B 1572
T INT IVDBRT — 2 Nb b SN TWD, ZOKT—ZICLD, 72TV T
2 DOMIE RSO EMIT VTN STV D GRBR[1]. #RBR[2] K OFABR[3]) ., Zogenix 1
1%, 3 3BR T QT/QTe FEIFBAER K OVRIENR [TdP, M1k, 22583, DS PERIENR (DM
ik, DefmEh R &) ] ORARRZBG Lz, Zh b 0ORER Tk QT/QTe MR IER I R HEARIL
RSN oTz, 26 ORBRERE ZX008 OHFETIRHET A TETH D, 3R ERD QT/QTe
k@7 — % D17 3V T3 )VHERHT OFEFIX[ZX008-1603]30ER 12 Frdflk L 7=,

ZX008 1%, i ADNERIEDIEH 2 B & 2 fambH & L ORERICEHICHEN STV -
D, EOLENT 0T 7 A VORI I BT S TS (Physicians’ Desk Reference
1998), 4 [EID ZX008 D71 75 A THHiE LT\ 5 H & (E' e B STP FEOFH F C 30 mg/
H. STP ffH FT20mg/H) (%, A DRI L Ci B2 Sz HE (60~120 mg/
H) X0 biERWHE (1/4~172) Tho,

72T NT I UBRADEEOTERZ B L L TEAE T Sz & v 9 RIS
&, KEFDA OISO T, 7’077 A2K%H L CRENORINE OUIRE=4% Y > 7 % Eli
Lz, ZD®, RITEGREERE 515 & LTz ZX008 DFERBR TIX, Lhoa—icksE=
Z U ZINZ T, BN DERRE S M Lo, —HEREEAERRBEIIE X,
s —= 7, EEA. 6B ROREBRE T OF RS CLERBRAEZ FEi LT, #a*ﬁﬁiﬁ
BCix, 3y AR C L= a—Mm&ELEE M Lz, LEXT —Z OfHT Tk, TdP, LMk,
FESANT D EPEAREENR (OEMESIR, OEME)) 72 & OREIROBEEIIMR S e o T,

INHOREFIZEES X TdP, LEMAEIR, ODEHIEN R OVLEZEIRED Y 2 7 13700 EE 2 B
% (FEIL[2.7.2.2.1.5]TH[2.7.4.4. 8 4 HS ) ,

2.6.241 HIERURHEAER

ik 0 ([9000406]58 8k, FEAMHEEL)  ; Pondimin® SBA 153329A 1970 ; Fornal 1983a ; Fornal
1983b ; Lewis 1971 ; Foxwell 1969 ; Tang 1971 ; Vickers 2001

Ty MW, 72y 7T 3 RO 10 R B 5 GLP BB (9000406 7
BR) OFSREBIESSR AR, B, BRETE, WO FE R OGEEE B O TE FAETE
G BN OV T, [2.6.6.6 221 EICFEH LIz, 7 = 7T I UHIRIER 58+ R TICRIE D
T, T2 TINT I URBIRE G LT T ORI AR EH RO T, 20 mgkeg/H 245 L
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TREZ T ) —FTONS B VATEIEZELOR T, I ONT 9 TN 20 mg/kg/ H & # 5 L 7o MEREZ T
B R OGO KRB D T 4 —~ U AZEBT D=7 — O & ORI TENZIRE IS
ZAERRBO LN, ZHOOFTRIL, 3.5 mgkg/ AL EZ#E LM BIFS 72 70T 3
Y ORFZRFEIMER 2R L TR Y | BHEMIR O TRHZEE S T i, 2hR ORI K
T LB LN, MRFHELZAEBIIROONTEL T, 2O OMIERSITAE L I1xAkn S
Nz oi=,

B e MBI 58 R OGO 2 & DRI O TTREMEIC B 5 7 — & OdFfi 2
[2.6.6.8.3.3] BRI 5,

Pondimin® 0D >K[E T D [ 3 i D BEE IR GE AR HGEIC B W CE S NIRRT, 7= 7 v7 Iy
I, R UTBNT, BUR FiE7e £ OB NHIZH & 272 28 b Z {1 72 BB N o il % 7~
Lz, 720707303, A XKOT v MIBWTEHHREZ R LR, X CIERED
SR 2757 L7= (Pondimin SBA 153329A 1970, p.70).

Txr7NTIE B MZBWT L ARMERZMEI L, ZROBEIRD & R WOIREHEIR ~DOB1T %2
s (Lewis 1971), 7= 707 I 0%, 7 v MZBWTRBROIER~DEELZ R LT
2% (Fornal 1983a ; Fornal 1983b), ¢ = OREARIF A N1 S & (Foxwell 1969) . 7 1 &7 ¥ /L Dl
IRIFREIC T E L 722D > 72 (Tang 1971),

BHMENE, 7277 IATEN TR EKHLA TSN TV DA R TH
%, 7x 707 I KN dexfenfluramine [V T AL E . FDA 2357&G8 L 7 BRAKINSIFI CTH - 72
25, DI IRE & O BRE AN FIAI T 1997 AEICHRFE T 1L & 72 o 7o, BEERSCHRIC I8 1T 2 F8 BLEE 7ol
X, EIZT oz A, EARIHI O BT DR EICET Lic, BBRTIE, 7= 70T 3
> K O norfenfluramine O BAINHIZI T 5-HT2C ZHIKIZ K-> TRir & s Z L3R &z
(Vickers 2001)

26.24.2 DOEHR
ik : Redux® SBA 144590A 1996 ; Franko 1965 ; [01127008]55%

DEREIZ B3 2 STIRTESRIZ DWW Tk, FRIRE O R B P ICRFICE SR 2BV T, [2.6.6.8.1]HHIZED
#H L,

LN NMCBIT D7 = 70T I R MEI RS ML EAE 2DV T O SRR I,
[2.6.6.8 21 FLHEL L7,

T 7T A X W 13 B ORER TR S AU, OEHIDS Redux SBA  (144590A
1996, p.405 }e 11 423) (ZREH SN TV D, MEEE— 7 VR (BB, HEn=3, Min=3) IT7 x>
TNT 1D 10mgkg &2 AL L72%, 1 BB EIZ 2 mgkg &L, &K 20 mg/kg

(10 mg/kg T 20 mg/kg D G-&IX, KRR IR GHERE1.8) X FDA2005 T, 1%
AL5.6 OV 11.1 mghkg Db MG EITHY T %) £ CHEES Lo, FHME, OfHE, &K
MM BREL, BORMEMEHGT, 1 B E, O, A OBEX MR T A 2 [ E LTz, HEOF
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PIRFENIRIE 1L, FEEHFIICH B 2% Lz, HETIIM O RT A =X ZHERZEDRFBD 5
N7, METIEE<EBD N7z,

DIAERICHT D7 = 7T I OFET, Franko 1965 12X > THRFT ST D, HEREAL
K (MEEBMD BT HE S TRV 27 =/ 23X —)b (125 mgkg Z 5k 5 CRrE
L. A XEPC (GBI E SN THRW) 12, 7= 74073001, 2, 445 LI

8 mg/kg Z FRARPNHELIEIEE G-, UL 6 0B X 12 2 mg/kg 2 &5t 8 BIEIRNIER 5 L=, S 5125
DA RXIZ, 7270705 X% 10 mgkg ZHEREO#&G Lz, OER K OSHE) R )+
ZRE LTz, DI Z a7 7 7 TRE L, WHE/NE O R I o AT a—H—THllEL, k
FTREARD S OO H BIX BT EF CHIE Lz, M FOA XOT—Z LT 5720, R’
BEFOA XOBYRESPAED 7 2 HEH L CTROMITFBCHE Lz, MEEX, AvrAra—7%
il L CHIE RO L7z,

T2 INT IO, 2 X 4 mgkg 2 EIRNIG%, BIIRECIT, ERHEORESE R OE
AUHE RO R E R FHEINE O “FMEOERZBO b, BEMITHRGEOHENE &b
ICHER U723, WINOREEIZBW T FENEFIEZEDERITFEO bNRhole, 77
T IO 2mgkg & 6 7B E T 8 BIFIRNIRGIC LD | BEMA~OREITRD bhpnolz
M, FIERETEG ST L, 72707 I v okn#E5%k, B5 5 S mgkeg CTii/E
WCEMGITERD B o 7223, 58 10 mgkg Tk, BJEINEICIEZILITRD Do 725
FHEISE TR G4% 10 79 THEINZRBO bz, FENE TR 5% 4 R TR & RIRE £ T
& F L7 (Franko 1965),

7 x0T IO 8 mgkg A RHIRPIER G5 BRI O OB T SO I Eis: L T 4% )
L7, SRR OO EI TR BRI el U C 16%8 M L=, 5 mg/kg ORI GIZ X - T,
DAEUIZEAL Le o 72, 10 mgkg ORR DG L - T, BIEEXTIRE 23% B[R 5 05D ek
HMDGRD BTz, 4 mgkg BOERG-EOFIRNZ G- TIL, OHERRIZHIOZ(LTH 2 TP Mk (T
WOKDY NG PR OAE D £ TOMIR) OEMEARD LIz, LEIHE S K ORIk &
I, BERICEEL THRES & bIZE b LTz, 72707 I 0F, RN AR A
X7~ (Franko 1965),

T x0T 10 4mgkg HEHIRNEZ G LIZTEE T OA X OBEIRE S 60 53 [H T2 28% L 5-
L 7= (Franko 1965),

GLP |25 A L7o A X 43 A AE# G- MR &k O 28 A RIEIE MR TiX, 50/25 mg/kg/ H D%
NEGEETT 2707 I UHBEICEE L 72 DER ST A —2 BT Shie o7
(01127008 #ABR. [2.6.6.3.2.11%H), i@ HAED 25mgkeg/H X, KERMBICKE S e NHED
13.5mg/kg/ HIZARY L, EEERRAED 0.8mgkg/ H D7 = 7 )VT I R T D2 25%5K
X, 7= 707 2 TH 6 f%. norfenfluramine THJ 34 5 TH - 7=,

DlEDiEREZE DB L, A X 43 #HE GLP EHINE R G FHMEHECIL, LEXANT A —X T

{EITRRD BT, ZX008 O fi il AR FH B kb3 2 e AR B 3% R A R (#2545 2 1.8, FDA 2005)
X, 7= 70T TR 6 1%, norfenfluramine CTFJ 34 2 CTdh - 7=, Franko 1965 ORERKE R T
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X, 7= 7T I UDRME, DA OFRIGHE, Coa R R ORI B R A P G R AR
ICHINSE 5 2 &R SR, 5 mgkg O A HE T, MLERODME~OEEII20 ST
WV, T 5mgkg DGR, (KRIAFEHUEHLUR LRI 1.8, FDA 2005) T, 2.7 mgkg Dt M
HEIHYT 5720, 7707 I U O R &R & 0.8 mgkg/ H 25T 5222055k
WX, 7= 7T 2 TSR, norfenfluramine T 5 {5 R0 & 72 D,

2.6.2.4.3 MRBHR

SCHR : Annerbrink 2010 ; [01127008]548% ; Pondimin® SBA 153329A 1970

Annerbrink 2010 (%, 7 v F ORI T 5 0 b= FER Y AL EIEO R 2 5 i3 2 w5k
I LT, HEME Wistar 7 > b 20 (FHEn=10) (2, AEFRHERK L dexfenfluramine @ 5 mg/kg
ZHRIEENE G Ulc, PR (B17497) . 1 EHSE (mL/AFR) MOV & (mL/4y)

L. FVFRAES T 7 THIE LT-, Dexfenfluramine (M 28/ S &, 1 FHAKEL NS &
T2, BRI IRRD DI o 7o, Smglkg OG- I, KRIEERE T, 0.8 mgkg
Ot MEGERICHY L, 727V 7 I UHEBEO R EKRH RIS 5,

GLP |ZHE & L7 X 43 @A g G- tElBi e O 28 H MIRHEMERAER Tid, MW o8
BIZBWTH, 72 70T I UERRIEICBIE U7 MR R R~ ORI B R S D — ik
WREDH &R AT Do e, WIEFFR A 7 = 70T I 4N 30/20 mg/kg/ H %
PG LM N7 = > 70T 3 HEERYE 50/25 mg/kg/ H AP G- LT MEREICZR O Bz s, BER
TER &3l &g, BIEHRFICEAEICER L (01127008 3R, [2.6.6.3.2.1]5H),

A XTI, 722707 IO EFRE (1~10 mg/kg Z F RN 5T 5~10 mg/kg % #% 0 #%
H) X0 MRER DTN L. 0k, KERORFFORE L L BIZENLE, 2o
BAbix, BE LI SN o Tz, 5 KO0 mgkg Of% D #EGEIT, AEmBEHRE T, Th
2.7 k5.6 mgkg Db MEH®EIZFHY 5 (Pondimin SBA 153329A 1970, p. 71),

26244 GHIEBERUMBREMERR

SCHR : Pondimin® SBA 153329A 1970

T 7NVT I OMOIRE ~DORBIIET AR L 2T — ZIZ oW TE, [2.74)HTRELL
AL TWA,

AX T, 72707 I UEBEOERBIRE (1~10 mgkg Z F#AIRNE5- X1 5~10 mgkg %
BO&E) 12X, IBoEESMELORFEES DTN L, ZO®%EENT 25 20 ) iR
TALR B DN, ZOEE, AF EITHW S 7ed o7 (Pondimin SBA 153329A 1970,
p.71) o 5 KON 10 mgkg O M58, AREERBERE T, TNZ 27 K56 mgkg Dt M
HEIZHYT 5, 720707 I URBE OSSR E 08 mgkg (26T 57 =77 I
S O norfenfluramine DZZRAREIL, 5 mg/kg/H TEINZNVEE AN L OV S f5A0H, 10 mgkg/H T
ZNEN 2 ERMEE OB R & 72D,

26.25 EHPEHEVHEEEARAR

SCHR - Kilpatrick 2001 ; Leonardi 1994 ; Hekmatpanah 1990 ; Grottick 2015
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R Z ~JEGEREOIRRICEH SN D HEHER 2 ASM IZIX, VPA, 7 B WA hET~— K, W
\ZSTP D27 a XY AR IRNVPA EDOJFHE G2 ENRH D, ZiLHD ASM X, GABA DIREEZ
a8, VPARO P ET~—ME, A3 F v xS SIERT et R 5, AF U~ b
—iE, CYPEEREZILET L ZLICEoTEH L, ZhHOBRICK > TRE SN 5D ASM
TR 2 I LA S5 (Patsalos 2016)

RZ ~JEEREDOIRIEDO T DI L THEHEND ASM 2 Y, oKL 720 70T 2 Dl
RS ZLHERA BAERIZ DWW TIE, [2.72 3 EICREH LT\ D,

72T NT U0 MAO AT LT 3K & A AAER T 2 ATREMEIC DWW T, Kilpatrick 2001
F O Leonardi 1994 |2 X » THigtanz, 7= 707 0%, 7 v MgH o MAO (Kilpatrick
2001), AN T > MIMAE Y 32— FH D MAO-A LT MAO-B (Leonardi 1994) 2%} L CFHES
RERSIppote, Lizdo T, 72707 I 21F MAO ~DYER 2 L T 3K & 4 A A
AT 2 &35 260720,

77T IR SSRI EMASERT D RIEEEIC OV TIX, Ty N 6B7eF 7 b Y — 4
i 4 AV T, Hekmatpanah 1990 (2 X » THGEt SNz, ¥ F 7 MY —Lfifl a7 = 7L
TIVEA U Fa— DL S0%EEE (ECso) =310nmol/L TEwu b= &, &
PR & el LT 16% Dt a h=2NoF 7 N Y — AT LTc, —J7, 10°mol/lL DIRFED 7
NAXEF o ET T TR =R FaX— LRI = TIAT I ERNTHE, 7
U TNT I VFEREOE R b= URIERE Sz, LA L, Richelson 1994 %, H1 9 23D
SEIRVEH ORFUZIBNT, SSRI & 7 = 7V T X OMASERITEKRZE CIERD b TV
WEHRE LTV,

Dexfenfluramine (%, 7 v PO EIZH L TT7 =TIV EMAEERAT L Z EnHEINT
W5 (Grottick 2015), Z OFER Tl HEME SD 7 I, dexfenfluramine, lorcaserin (5-HT2C
TA=ARN), 7Ty (T RLF YU 7I=2 ) XL AR630 (5-HT2C 7 F=2 |)
ARG Lz, 7y MIRG% 30 oM EYE B HEEL L, SR TR 3525 60
o3#%) (AR E U, i M OVidAHAR 2 BB L C. lorcaserin, AR630, 7 =7 /LI |
dexfenfluramine & U} dexfenfluramine @ =72 R34 T& % nordexfenfluramine DL 2 HIE L 7=,
7= TR OBEEIIKT 5 50% A %R (EDso) (E. dexfenfluramine i3 AR630 & fif fl#
G4 2&, HIBIRIZE>TPFRISNOU RITIE T L, ZORBRRIZE->T, 7271
I V7 dexfenfluramine M Y AR630 & AHFEAIZAH AAEH T % 2 L 23R S 72, Dexfenfluramine
D) T & % nordexfenfluramine O ML HREEIZ-DOUVNTIE, dexfenfluramine % B 5 L 72156
L T T I EHEE LGRS ERITERD b o7, Lav L, BRE L SUIHF
MG LTS ORI IOV T, AR630 & TF dexfenfluramine DWW T s 7 = 7 /LI v
OGS DL, 72T A VHMBEE LN TT =2 0T A U OMNREZ BR S
7co —J7. lorcaserin 1Z, 7 = T /I U OMNIREZ LS En o, LEDORER I,
dexfenfluramine 1%, 7 = > 7 /LI UHNIREZ LA ST, BEEOMGNIX L THEDIRE R
TEEZ BN,
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2.6.26 EERUHE®R

TN T IRV TRICBIT A h= U EEINSE D Z EBHALNIRSTND
(Hekmatpanah 1990), Rothman 2000 iX in vitro 7 v A4 ZEBEL T, 7= 71T I VKW
norfenfluramine |% 5-HT2A, 5-HT2B & O 5-HT2C ZFARIZx U CHEBIMEER 2 RIZT 2 L 2R L
720 Invitro kB ([XS-06911588k, [XS-0715]548k K& O[1000260291788%) KON in vivo 7klk
([2X008-P1-001AJ#%% ; Sourbron 2016 ; Sourbron 2017 ; Rodriguez-Mufioz 2018) DT —H N5,
77 )VT7 0L 5-HTID, 5-HT2A KOV 5-HT2C A EEZS L CTER L, R ~NEGEREOE
TI7T7 4 v aETT NKRY T AD NMDA BIEET VORIELBAD EEL 2 LRahi, %
7. S-HTID Z RO 7 A=A MEMEIZ, RINEBEHO~ T AT VBN TEIEZ B S
HTEDRINTWS, o F=U SR TOIEMEIZIZ T, invitro 3R ([AM354])705k
[AM335]3A8R, [XS-0691]7kBR K ON[XS-0715]7kBR) . A ONT in vivo 3ABR  (Martin 2020 ;
[100026029]785% K TN[ZX008-P1-001AT5kER) (ZHBWT, 7= 7N T I Uny T ~-1 ZRIRITK
FTHEDEY 2L —F—L LTHERTD 2 EWRENTZ, 720 T T IV RNU T~ 25K
KICK L CTEDEY 2 L—F — kbf%%#ékmiﬁﬁﬁﬁw XV FIRIEEREE AT 5
EWIHFTRIE, s 7 <-1 U B RRT > WEETF B THIRIEEEEZ AT 5 2 & 2R
FHWFIE (Guo 2015 ; Vavers 2017) KON T ~NJEBHEDOE T F 7 4 v 2FT /L (ZX008-P1-001A
WBR) THLARINTWD, TNHDOT—XERAETHE, 7270 T7 IR b= 1EH
PEVEF & o 7= -1 SHRRICHT A IEDEY 2 L—& — & L COMER & IR R 8 o /E T
EHTHZEDRHOMNE ST, X —OIEEMAER (Ceulemans 2012 ; Ceulemans 2015 ;
Schoonjans 2017) THER I NTZT = 7N T X OFIMER OZF OGIHRIZ, 7= 7107 3
VNBUE R T NEBEREOIRFRICHO BTV D ASM & 135872 5 (ERIEF 203 2 aTRENE 2 /R
THHDTHD,

FAREBOMENCINZ T, 7= 7T 3 AT ERINED BIEE) & OMEIR S % —» OZ(KICE
LFEC, SEIERFFUEM LAY, TR T FoRBaLFaxT o REORS &
A7) 7 15 (Van de Kar 1985) (3, £O—BiIThH 2.,

ICH STA/B J7 A & > A&, MNE L 7o LM PR IR G o hca 7 Ny 7 U —Zxf
T DMl A HE LT 5, CNS, DIE R K ORFREEREIC X5 7 = 7 VT L v OFER & 3F
fili U7z, BEFEFESCHR A D& M3 PR ST Pondimin [(£)-7 = > 7 /v 7 I UHEEEE] KON
Redux (dexfenfluramine) (P42 US NDA SBA 28\ Ty & iz MR I BV T
CNS, DfER, MEERaR, HbamR L OWIRAETRG RIS T 57 = 70T I U ORERIEH
B DN hoTe, FTo. Zogenix fhD KEH GABVEFRNER Clx, K4 E R OFHMNA Fh L
72o GLP T A LA X 43 FFE 53R % O 28 H M EHEMERER Tk, 50/25 mg/kg/H
ORABERETT7 2 70T I UHEERIEICERE L 72 DER ST A — 2 BT3RO b ho
7= ([01127008]3%k, [2.6.6.3.2.115H), FEFRRZEMHEIKHRBROT — & 1%, 274 HICEH LI X
T, INRKR O N BE I TR FTRE 72 R Hi R BRIRZ BT — . N— R 2 K> TEAM T S
NTnb, 5T, BERAZRSGE L TQT 3B ([ZX008-1603]7857) Tit, IHFEHETYH
IEAELVEHETH, QTc ERIZXIT % ZX008 DA E RN FITZRD benoT,




2.6.2 FKERBROBEC
7X008 Page 41

T2 TNT UL, Ty KO MAO I T A ENRITE O b, ZORBZEEZFIHAT 5
HHNE 72 TNV T I ATHEERA LWL EZZ NN, 727V T 2 I oE A
LTCINDOEREMAEHT L AREMNEIZSH S ([2.7.23)AR),

fEam & LT invitro BB K N invivo BBV O RNOE, 720 7AT7 300, Br b=
YETURAR—=Z =& Llckr h=UBEWER. e F = U BRI ER R OV -1
SRR THEDEY 2 L—2—L LTOER & W o T2l T 2/ LT, FAIEEE)
T 5 Z E BRI ST,

Zogenix FE23FEE L, 58T L TV 2 FEREIRGER K ORI 1L, BT ~NEGRFEEE OTRK &

L CORMICHI-% ZX008 # Ak 150 RIF R L2 7T a7 7 A AR HELATND, EHIC
HEE TEDKRESHETH D 0.8 mgke/H (e KM EIZ 30mg/H) T ZX008 2B LTI L
TeR_RT 4w b URZIRHTORERIL, FERRL MR O RS b BT b T D,

2627 HE%

HFRITWT N HACHITR LT,
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263 EEABSIER
2631 KBEHR: -ER
Overview Test Article: Fenfluramine and Norfenfluramine
Method of
Type of Study Test System Administration | Testing Facility Study Number
Primary Pharmacodynamics (Section [2.6.2.2])
Competitive inhibition assay for receptor binding of Recombinant receptors | In vitro Sekisui Medical Co., Ltd. [XS-0691] (FEALE L)
fenfluramine and norfenfluramine Naka-gun, Ibaraki, Japan
Effects of (+)-fenfluramine, (-)-fenfluramine, Rat brain, cerebral In vitro Sekisui Medical Co., Ltd. [XS-0715] (RFMmE L)
(+)-norfenfluramine, and (-)-norfenfluramine on cortex; guinea pig brain; Naka-gun, Ibaraki, Japan
various receptors human recombinant
Functional assays for agonist and antagonist activity of | Recombinant receptors | In vitro Eurofins Cerep [100026029] (FEALE L)
fenfluramine and norfenfluramine Celle-L’Evescault, France
Characterization of agonist/antagonist properties of CHO cells In vitro Amylgen [AM354] (REMHE R
fenfluramine and lorcaserin on sigma-1 receptor Montferrier-sur-Lez, France
Characterization of positive modulation of the sigma-1 | CHO cells In vitro Amylgen [AM335] (FHm&E
receptor by fenfluramine hydrochloride in vitro Montferrier-sur-Lez, France
Functional assays for agonist and antagonist activity of | Voltage-gated sodium In vitro Eurofins Pharma [ZOG121515-1] (FHmLE&EED
fenfluramine and norfenfluramine in the sodium channels hNay1.1 Bioanalytics Services US
channel through hNa,1.8 Inc.
St. Charles, Missouri, USA
Fenfluramine: A Positive Modulator of the Sigma-1 Wild-type and Addition to Zogenix, Inc. Emeryville, [ZX008-P1-001A] (FEALE #£H)
Receptor in a Dravet Model of Zebrafish homozygous scnlLab™~ | media California, USA
mutant zebrafish larvae
Secondary Pharmacodynamics (Section [2.6.2.3])
Competitive inhibition assay for receptor binding of Recombinant receptors | In vitro Sekisui Medical Co., Ltd. [XS-0691] (FEAMLE L)
fenfluramine and norfenfluramine Naka-gun, Ibaraki, Japan
Safety Pharmacology (Section [2.6.2.4])
Central Nervous System (CNS) Juvenile rats Oral Charles River Laboratories | [9000406] (GEAfi& k)

Senneville, Québec, Canada
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Overview Test Article: Fenfluramine and Norfenfluramine
Method of
Type of Study Test System Administration | Testing Facility Study Number
Cardiovascular, Respiratory (clinical observations Beagle dogs Oral Charles River Laboratories | [01127008] (GEAfi& k)
only) Ashland, Ohio, USA

Pharmacodynamic Drug Interactions (Section [2.6.2.5])

No studies performed | Not applicable Not applicable | Not applicable | Not applicable
Abbreviations: CNS = Central Nervous System; hNav1.1 = Type I Voltage-Gated Sodium Channel; hNav1.8 = Type VIII Voltage-Gated Sodium Channel
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2.6.3.2.1 ZERRESFESR

Overview Test Article: Fenfluramine and Norfenfluramine

Method of Concentration | Assay

Test System Admin. (mol/L) Replication | Noteworthy Findings Study Number

Radioligand binding assay In vitro 1x107°¢ Duplicate Moderate to strong binding (defined as an [XS-0691] (FEAMGE )

Human recombinant receptors, rat brain, and inhibition ratio greater than 30%) of

rat cerebral cortex, rat cerebellum, 1x107 fenfluramine and norfenfluramine were found

bovine cerebrum, rat spinal cord, guinea
pig lung, rabbit platelet, guinea pig
brain, guinea pig submaxillary

for 6 receptors.

Abbreviation: Admin. = Administration

£ 2.6.3.211 BHMEUHY FORBRESICHTE7 2 7)LF 2 VR norfenfluramine DBEZR (XS-0691 FRER)
Inhibition Ratio (%)"
Fenfluramine Norfenfluramine Positive Control
1x10-¢ 1x10°° 1x10¢ 1x10°° Inhibition Compound

Assay System mol/L mol/L mol/L mol/L Ratio (%)™ | (1x107 or 1x10°° mol/L)"™
Adenosine A; (Human recombinant) 0.19 7.55 0.00 0.81 99.61 DPCPX
B-Adrenergic (Nonselective) (Rat brain)” 21.94 40.62 10.24 41.14 100.00 (£)-Propranolol
ais-Adrenergic (Human recombinant) 0.81 4.73 0.00 0.19 100.00 Prazosin
Bi-Adrenergic (Human recombinant) 0.54 7.54 0.45 11.56 100.00 (£)-Propranolol
B2-Adrenergic (Human recombinant)” 2.39 32.59 6.62 35.41 100.00 (£)-Propranolol
Angiotensin AT; (Human recombinant) 1.24 0.00 1.91 0.00 100.00 Angiotensin I human
Apelin APJ (Human recombinant) 1.01 3.23 2.17 3.48 99.38 Apelin-13
Benzodiazepine BZ (bovine cerebrum) 0.33 4.04 1.15 0.00 100.00 Diazepam
Bradykinin B; (Human recombinant) 6.67 7.45 1.75 5.01 100.00 Lys-(des-Arg®, Leu®)-Bradykinin
Bombesin BB; (Human recombinant) 0.00 0.00 0.00 0.00 98.40 Bombesin
Calcitonin CALR (Rat brain) 0.00 0.00 2.69 2.68 100.00 Calcitonin human
Ca channel Type L, Benzothiazepine (Rat cerebral 0.00 0.00 0.00 0.00 99.77 (+)-cis-Diltiazem
cortex)
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Inhibition Ratio (%)™

Fenfluramine Norfenfluramine Positive Control
1x10-¢ 1x10°° 1x10¢ 1x10°° Inhibition Compound

Assay System mol/L mol/L mol/L mol/L Ratio (%)™ | (1x107 or 1x10-¢ mol/L)"
Cannabinoid CB; (Human recombinant) 2.92 0.00 0.00 0.00 100.00 (R)-(+)-WINS55,212-2
CGRP (Human recombinant) 0.00 0.00 0.00 0.00 100.00 CGRP human
Chemoattractant C3a (Human recombinant) 2.03 2.44 0.00 0.00 100.00 (Trp®-Trp®*)C3a (63-77)
Chemokine CCR; (Human recombinant) 0.64 0.00 0.00 0.00 100.00 RANTES human
CCK A (Human recombinant) 0.00 19.27 0.00 0.00 96.40 CCK-8
CRF; (Human recombinant) 3.23 2.37 0.04 0.00 90.60 Urocortin human
ClI channel (Rat brain) 0.81 1.36 1.62 5.85 95.74 Picrotoxin
Dopamine D; (Human recombinant) 1.00 8.79 4.32 5.38 98.57 R(+)-SCH-23390
EGF (Human Nonrecombinant) 0.00 0.00 0.44 0.00 96.99 rec EGF (Human)
GABAA (Agonist Site) (Rat cerebellum) 1.07 0.00 0.00 0.00 100.00 Muscimol
Galanin GAIR; (Human receptor) 1.53 0.00 2.06 3.10 99.38 Galanin (Human)
Glucocorticoid (Human recombinant) 0.55 2.24 0.31 0.00 99.97 Dexamethasone
Glutamate (Nonselective) (Rat cerebral cortex) 3.09 11.53 1.85 7.67 100.00 L-Glutamic acid
Glycine Strychnine sensitive (Rat spinal cord) 0.00 0.00 6.63 0.02 100.00 Strychnine
Histamine H3; (Human recombinant) 4.22 5.45 0.00 0.00 100.00 (R)(—)-0-Methylhistamine
IP; (Rat cerebellum) 4.89 1.76 1.57 0.00 99.82 1P3
K channel KATP (Rat brain) 9.99 1.97 6.78 6.50 100.00 Glybenclamide
Leukotriene D4 (Guinea pig lung) 2.71 0.64 4.60 4.24 98.49 Leukotriene Dy
Muscarinic M: (Rat cerebral cortex)” 5.44 47.84 20.62 69.89 100.00 Atropine
Na channel (Rat brain)” 13.38 46.28 13.44 47.86 94.28 Dibucaine
Neurokinin NK; (Human recombinant) 0.00 4.40 0.00 9.87 100.00 L-703,606
Neuropeptide FF NPFF; (Human recombinant) 1.18 14.54 8.40 10.25 96.31 Neuropeptide SF human
Neuropeptide Y NPY [Human receptor 0.00 0.43 0.00 0.00 98.60 Neuropeptide Y human
(Nonrecombinant)]
Neurotensin NT; (Human recombinant) 0.61 0.11 0.00 4.83 100.00 Neurotensin
Nicotinic [Human receptor (Nonrecombinant)] 0.00 0.28 0.00 0.00 100.00 (x)-Epibatidine
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Inhibition Ratio (%)"
Fenfluramine Norfenfluramine Positive Control
1x10-¢ 1x10°° 1x10¢ 1x10°° Inhibition Compound
Assay System mol/L mol/L mol/L mol/L Ratio (%)™ | (1x107 or 1x10-¢ mol/L)"
Orexin OX; (Human recombinant) 2.82 4.09 8.66 6.70 100.00 Orexin-A (Human)
PAF (Rabbit platelet) 1.18 2.81 2.38 3.25 100.00 PAF
Prokineticin PK1 (Human recombinant) 0.00 6.01 1.93 3.96 99.76 EG-VEGF
Prostanoid DP (Human recombinant) 4.12 0.00 3.90 0.00 98.12 Prostaglandin D>
Serotonin 5-HT1A (Rat cerebral cortex)” 47.49 96.86 42.25 88.74 100.00 Serotonin
Sigma Nonselective (Guinea pig brain)” 73.07 93.41 25.94 75.40 99.46 Haloperidol
Somatostatin SST1 (Human recombinant) 1.31 14.41 5.06 2.84 100.00 Somatostatin 28
Substance P (Guinea pig submaxillary) 9.98 10.53 0.00 7.72 97.97 Substance P
Vasopressin V1B (Human recombinant) 2.87 2.06 2.43 1.80 100.00 [Arg®]-Vasopressin
Vasoactive intestinal polypeptide VIP 1 (Human 2.73 0.00 5.27 13.47 100.00 VIP
recombinant)

Abbreviations: 5-HT = 5-Hydroxytryptamine; SOP = Standard Operating Procedure
*Compounds in Bold: Tested in functional assays shown in % 2.6.3.2-2.
*Inhibition Ratio (%): Bound radioactivity in the presence of the test article divided by the total bound radioactivity in the absence of the test article and multiplied by 100.
***Concentration for each positive control was determined by the contract laboratory and specified in the SOP for each assay.

[XS-0691 Table 1, 2]

#+ 2.63.22 (+)-7x2I)LI=

> B U (2)-norfenfluramine DRBEKFERICH T S Ki {E (XS-0691 FAER)

Assay System Substance ICso (mol/L) Ki (mol/L)
B-Adrenergic (Nonselective) (Rat brain) (£)-fenfluramine 2.76x1073 1.75x10°°
()-norfenfluramine 1.89x1073 1.20x10°
(£)-Propranolol” 6.16x10° 3.90x10°
B2-Adrenergic (Human recombinant) (+)-fenfluramine 2.59x10% 1.26x10°
()-norfenfluramine 1.80x107° 8.77x107
(£)-Propranolol” 1.05x10° 5.12x101°
Muscarinic M; (Rat cerebral cortex) (#)-fenfluramine 1.30x107° 1.13x10°
()-norfenfluramine 4.32x10¢ 3.74x10°¢
Atropine” 1.13x107° 9.80x10°10
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Assay System Substance ICso (mol/L) Ki (mol/L)
Na channel (Rat brain) (£)-fenfluramine 7.62x10¢ 4.84x10¢

()-norfenfluramine 7.46x107° 4.74x106
Dibucaine” 1.88x1077 1.19x107
Serotonin 5-HT1A (Rat cerebral cortex) (#)-fenfluramine 5.73x107 3.27x107
(£)-norfenfluramine 1.18x10¢ 6.73x107
Serotonin” 1.77x107° 1.01x10°
Sigma Nonselective (Guinea pig brain) (+)-fenfluramine 2.92x107 2.66x107
()-norfenfluramine 3.21x10° 2.92x106
Haloperidol” 1.44x10° 1.31x10°

Abbreviations: 5-HT = 5-Hydroxytryptamine; Kd = Dissociation Constant; Ki = Inhibitory Constant, (ICso0)/[1+(L/Kd)]; ICso = Half Maximal Inhibitory Concentration; Na = Sodium

*Positive control
[XS-0691 Table 3, 4, 5, 6, 7, 8]
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2.6.3.2.2 Dexfenfluramine, levofenfluramine, nordexfenfluramine & U norlevofenfluramine )2 A A& &
Overview Test Article: Fenfluramine and Norfenfluramine
Method of | Concentration Assay
Type of Study Test System Admin. (mol/L) Replication Noteworthy Findings Study Number
In vitro receptor Rat brain, cerebral In vitro 1x107% and 1x107° | Duplicate e No enantiomer differences in binding [XS-0715]
binding cortex; guinea pig potency. FEALE KL
12 receptors and brain; human e Enantiomers of fenfluramine bind more
ion channels recombinant potently to the 5-HT1A, sigma-1, and
sigma-2 receptors than the enantiomers of
norfenfluramine. Enantiomers of
norfenfluramine bind more potently to the
5-HT2C and 5-HT2B receptors.

Abbreviations: Admin. = Administration; 5-HT = 5-Hydroxytryptamine

%% 2.6.3.2.2-1 Dexfenfluramine. levofenfluramine. nordexfenfluramine %1\ norlevofenfluramine NSRRI SHEDLLE (XS-0715 HER)

Ki (mol/L)

Receptor Dexfenfluramine Levofenfluramine Nordexfenfluramine Norlevofenfluramine
B-Adrenergic (Nonselective) Rat brain 1.61x107° 1.36x107° 9.76x10° 8.48x10¢
B2-Adrenergic Human recombinant 8.84x10 1.40x10° 8.60x10¢ 5.56x107
Muscarinic M; Rat cerebral cortex 8.30x10° 1.15%10° 3.27x10°¢ 4.00x10¢
Na channel Rat brain 5.76x10¢ 9.71x10¢ 5.37x10°¢ 3.04x10¢
5-HT1A Rat cerebral cortex 7.11x107 4.02x107 1.14x10¢ 4.09x107
5-HT2A Human recombinant 4.21x10¢ 1.70x10¢ 2.74x10°6 1.67x10¢
5-HT2B Human recombinant 4.63x10°¢ 1.44x10¢ 2.42x107 1.20x10¢
5-HT2C Human recombinant 2.91x10¢ 1.29%10¢ 3.56x107 3.80x107
5-HT7 Human recombinant 7.10x10¢ 3.70x10¢ 1.50x10¢ 1.80x10¢
Sigma (not selective for S1 or S2) 1.63x107 3.51x107 1.80x10¢ 2.30x10¢
Guinea pig brain

Sigma-1 Guinea pig brain 1.09x1077 5.02x107 2.61x10° 4.60%x10¢
Sigma-2 Guinea pig brain 4.31x107 8.00x107 2.98x10°¢ 3.21x10°¢

Abbreviations: 5-HT = 5-Hydroxytryptamine; Kd = Dissociation Constant; Ki = Inhibitory Constant, (ICso)/[1+(L/Kd)]; ICso = Half Maximal Inhibitory Concentration
[XS-0715 Table 15]
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2.6.3.2.3 BREIZHBITZT7 275 2 VRV norfenfluramine D#REE

Overview Test Article: Fenfluramine and Norfenfluramine

Method

of Concentration

Admin. | (mol/L) Assay Replication Noteworthy Findings Study Number

In vitro | Bi-, P2-, and 1 agonist and No agonist activities [100026029]

Bs-adrenergic and | 1 antagonist assay found for any of the GEHmE kR

muscarinic My:
1x10%to 1x10°8

5-HTI1A:
1x1075 to 1x107°

Sigma® 1x107 to
3x10°°

per receptor

compounds at any of
the receptors tested.

Abbreviations: 5-HT = 5-Hydroxytryptamine; Admin. = Administration
aSigma assay was not specific to sigma-1 or sigma-2 receptors.

£ 2.6.3.2.31 ZEWITHITD7 27153 RV norfenfluramine OHEEENE
(100026029 EAER)

Assay | ICso (mol/L) ‘ Kz (mol/L)
Compound racemic fenfluramine
Ba(h) (antagonist effect) | 4.9x10° | 8.2x10°°
Compound (+) fenfluramine
Ba(h) (antagonist effect) 6.4x107 1.1x107
M, (h) (antagonist effect) 8.3x107 9.8x107¢
Compound (-) fenfluramine
Ba(h) (antagonist effect) | 5.6x10° | 9.4x10°
Compound racemic norfenfluramine
Ba(h) (antagonist effect) | 6.7x10°5 | 1.1x10°5
Compound (-) norfenfluramine
Ba(h) (antagonist effect) 7.0x1073 1.2x107
M, (k) (antagonist effect) 9.5x107 1.1x107

Abbreviations: (h) = Human; ICso = Half Maximal Inhibitory Concentration; K = Apparent Dissociation Constant
100026029 Table 5.3.1,5.3.2,5.3.3,5.3.4, 5.3.5]

% 2.6.3.2.3-2 NP OII VIS I VREOFEE (100026029 RER)

Item pmol/L Data Source
Predicted fenfluramine concentration at Cpax
Cunax in plasma 0.254 58.75 pg/L; divide by molar mass 231.26 g/mol to
convert the unit to pumol/L from pg/L
. 50% bound in plasma protein binding assay
Unbound d 1 0.127
Hbounc ctug 1n piasma Study Report [XS-0688]
Spinelli 1988
Estimated brain concentration (15X, p1n§ '
. 2t08 Caccia 1982
40x, or 60% plasma concentration) )
Clausing 1997

Abbreviation: Cmax = Maximum Plasma Concentration
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2.6.3.24 VIR AZBARFTI-_AMPRES4(ZHTHI7z7)I0F52VORMHER
([AM335]548%)
Overview Test Article: Fenfluramine and
Norfenfluramine
Type of Test Method of | Concentration | Assay Noteworthy
Study System | Admin. (mol/L) Replication | Findings Study Number
In vitro CHO In vitro 0.1, 1, and 1 assay per | Fenfluramine | [AM335]
positive cells 10x10°¢ test acted as a GEAIE £
modulation condition positive
BiP assay modulator of
sigma-1
receptor at
1 and
10 pmol/L.

Abbreviations: Admin. = Administration; BiP = Binding Immunoglobulin Protein; CHO = Chinese Hamster Ovary
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2.6.3.2.5 VTRARBRITRT BT VINSSVOTI=R /T T=R MEA
([AM354]54ER)
Overview Test Article: Fenfluramine and
Norfenfluramine
Type of Test Method of | Concentration | Assay Noteworthy
Study System | Admin. (mol/L) Replication | Findings Study Number
In vitro CHO In vitro 1 and 10x106 1 assay per Fenfluramine [AM354]
agonist cells test had no activity | (GEAHEEL
and condition as an agonist
antagonist or antagonist
assays at the sigma-1
receptor at 1 or
10 pmol/L.

Abbreviations: Admin. = Administration; CHO = Chinese Hamster Ovary
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2.6.3.2.6 F RUDLF Y RILBRICHT R ([Z0G121515-1]HER)
Overview Test Article: Fenfluramine and Norfenfluramine
Method of Concentration
Type of Study | Test System Admin. (mol/L) Assay Replication Noteworthy Findings Study Number
In vitro agonist | Voltage-gated | In vitro 0.37 to 30x1076 1 assay per sodium e Fenfluramine had no effect on any [ZOG121515-1]
and antagonist sodium channel; “Ton sodium channel. A& #H)
assays channels Channel Profiler” e Levofenfluramine, racemic norfenfluramine
hNa,1.1 patch clamp assay and its enantiomers altered activity only at
through the hNay1.5 at ICso ranging 21.9 to
hNa,1.8 39.2 pmol/L.

The maximum concentration of
fenfluramine in the brain at steady state at
the highest clinical dose is estimated to be
2 to 8 umol/L and therefore the ICsg
findings are much higher than the clinically
relevant concentration.

Abbreviations: Admin. = Administration; hNay1.1 = Type I Voltage-Gated Sodium Channel; hNav1.5 = Type V Voltage-Gated Sodium Channel (Cardiac Voltage-Gated Sodium Channel);
hNay1.8 = Type VIII Voltage-Gated Sodium Channel; ICso = Half Maximal Inhibitory Concentration
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#+ 2.6.3.26-1 F FUDLFYRIERICHT H4EH hNavl.1 (ZOG121515-1 FHER)
Estimated ICso (nmol/L)

Compound P1 P20
racemic fenfluramine >30 >30
(+H)fenfluramine >30 >30
(-)fenfluramine >30 >30
racemic norfenfluramine >30 >30
(+)norfenfluramine >30 >30
(-)norfenfluramine >30 >30
Tetracaine 66.5 2.1

Abbreviations: ICso = Half Maximal Inhibitory Concentration; hNay1.1 = Type I Voltage-Gated Sodium Channel;

P1 = pulse 1; P20 = pulse 20

# 2.6.3.26-2 F FUDLFYRILERICHT SR hNavl.2 (Z0OG121515-1 FHER)

Estimated ICso (nmol/L)

Compound P1 P20
racemic fenfluramine >30 >30
(+H)fenfluramine >30 >30
(-)fenfluramine >30 >30
racemic norfenfluramine >30 >30
(+)norfenfluramine >30 >30
(-)norfenfluramine >30 >30
Lidocaine 669.3 313.2

Abbreviations: ICso = Half Maximal Inhibitory Concentration; hNay1.2 = Type II Voltage-Gated Sodium Channel;

P1 = pulse 1; P20 = pulse 20

& 2.6.3.26-3 F FYDILFYRIIERICHT H4EMA hNay1.3 (ZOG121515-1 FHER)

Estimated ICso (umol/L)
Compound P1 P20
racemic fenfluramine >30 >30
(+H)fenfluramine >30 >30
(-)fenfluramine >30 >30
racemic norfenfluramine >30 >30
(+)norfenfluramine >30 >30
(-)norfenfluramine >30 >30
Lidocaine 1020.0 387.5

Abbreviations: ICso = Half Maximal Inhibitory Concentration; hNay1.3 = Type III Voltage-Gated Sodium Channel;

P1 = pulse 1; P20 = pulse 20
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# 2.6.3.2.6-4 F FYUDLFYRILERICHIT SR hNavl.4 (ZOG121515-1 FHER)

Estimated ICso (nmol/L)

Compound P1 P20
racemic fenfluramine >30 >30
(H)fenfluramine >30 >30
(-)fenfluramine >30 >30
racemic norfenfluramine >30 >30
(+)norfenfluramine >30 >30
(-)norfenfluramine >30 >30
Lidocaine 840.5 177.7

Abbreviations: ICso = Half Maximal Inhibitory Concentration; hNay1.4 = Type IV Voltage-Gated Sodium Channel;

P1 = pulse 1; P20 = pulse 20

& 2.6.3.26-5 FFYDILFYRIIERICHT H/EMA hNayl.5 (Z0G121515-1 FHER)

Estimated ICso (wmol/L)

Compound P1 P20
racemic fenfluramine >30 >30
(+H)fenfluramine >30 >30
(-)fenfluramine >30 35.5
racemic norfenfluramine >30 21.9
(+)norfenfluramine >30 27.4
(-)norfenfluramine >30 39.2
Lidocaine 177.6 32.5

Abbreviations: ICso = Half Maximal Inhibitory Concentration; hNav1.5 = Type V Voltage-Gated Sodium Channel (Cardiac
Voltage-Gated Sodium Channel); P1 = pulse 1; P20 = pulse 20

% 2.6.3.26-6 T FUILFYRILERICHT S4EH hNavl.6 (Z0OG121515-1 FRER)

Estimated ICso (wmol/L)

Compound P1 P20
racemic fenfluramine >30 >30
(H)fenfluramine >30 >30
(-)fenfluramine >30 >30
racemic norfenfluramine >30 >30
(+)norfenfluramine >30 >30
(-)norfenfluramine >30 >30
Lidocaine 1102.0 326.2

Abbreviations: ICso = Half Maximal Inhibitory Concentration; hNay1.6 = Type VI Voltage-Gated Sodium Channel;

P1 = pulse 1; P20 = pulse 20
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£ 2.6.3.2.6-7 F FYDLFRIIERICHT SR hNavl.7 (Z0OG121515-1

AER)

Estimated ICso (umol/L)

Compound P1 P20
racemic fenfluramine >30 >30
(H)fenfluramine >30 >30
(-)fenfluramine >30 >30
racemic norfenfluramine >30 >30
(+)norfenfluramine >30 >30
(-)norfenfluramine >30 >30
Lidocaine 264.3 95.7

Abbreviations: ICso = Half Maximal Inhibitory Concentration; hNay1.7 = Type VII Voltage-Gated Sodium Channel;

P1 = pulse 1; P20 = pulse 20

& 2.6.3.26-8 F FUDLFYRIERICHT SR hNav1.8 (Z0G121515-1

AER)

Estimated ICso (umol/L)

Compound P1 P20
racemic fenfluramine >30 >30
(H)fenfluramine >30 >30
(-)fenfluramine >30 >30
racemic norfenfluramine >30 >30
(+)norfenfluramine >30 >30
(-)norfenfluramine >30 >30
AB03467 48.9nM 26.8nM

Abbreviations: ICso = Half Maximal Inhibitory Concentration; hNay1.8 = Type VIII Voltage-Gated Sodium Channel;

P1 = pulse 1; P20 = pulse 20

[ZOG121515-1 Table hNay1.1, hNay1.2, hNay1.3, hNay1.4, hNay1.5, hNay1. 6, hNay1.7 5 O" hNa,1.8]

2.6.3.2.7 RSRERBEITS T4y aETIIZHT SR ([2X008-P1-001A)GRER)
Overview Test Article: Fenfluramine
Method
of Concentration | Assay Study
Test System | Admin. | (mol/L) Replication | Noteworthy Findings Number
Wild-type Addition | 25 Duplicate Previous work demonstrated that [ZX008-
and to media fenfluramine positively modulates | P1-001A]
homozygous the sigma-1 receptor. This work GHE&E
scnlLab ™~ shows that a positive modulator of | ¥})
mutant the sigma-1 receptor, SOMCL-668,
zebrafish reduces the hyperlocomotor
larvae phenotype and the frequency of
epileptiform activity in a zebrafish
model of Dravet syndrome.
Collectively, these findings suggest
that positive modulation of the
sigma-1 receptor is part of
fenfluramine’s mechanism of
reducing seizures.

Abbreviations: Admin. = Administration




2.6.3 FHERBRYER

7X008 Page 16
% 2.6.3.2.7-1 BREHE (ZX008-P1-001A RER)
VHC (HO) VHC (WT)
total MEAN for
Integration interval Experiment Experiment Experiment g Integration interval | Experiment Experiment .
(Seconds) 1 2 3 normalization of (Seconds) 1 2 Experiment 3
other groups
100 8516.6 4583.8 4582 8 100 4242 16730 558.0
200 4526 2 4792.6 5687 2 200 546.8 8838 380.2
300 38504 3625.8 49050 300 1228.6 4890 4204
400 3768 8 2906.8 4778.4 400 822.8 609 8 587.8
500 4663 2 3966.8 5113.4 500 365.8 914.2 556.2
600 3997 8 3892.6 5808.4 600 708.8 695.4 746.6
MEAN 4887.2 3961.4 5145.9 4664.8 MEAN 682.8 877.5 541.5
:ﬁg)’mpared WfistVHC 4409 81.1 105.3 % to VHC (HO) MEAN 146 18.8 116
% mean 95.5 % mean 15.0
SD 10.4 SD 3.0
SOMCL (HO) SOMCL (WT)
Integration interval | Experiment Experiment . Experiment Experiment Experiment
(Seconds) 1 2 Experiment 3 1 2 3
100 2787.2 2556.0 3723.8 5994 319.6 1349.4
200 1302.4 3255.2 3357.2 365.8 443.8 2035.6
300 2294.0 3198.2 2630.2 323.2 399.4 881.6
400 734.4 3436.6 2561.8 473.4 178.8 764.6
500 988.0 3439.8 3836.6 2034.4 204.0 806.2
600 2575.8 5031.8 3524.6 298.8 609.6 958.0
MEAN 1780.3 3486.3 32724 682.5 359.2 1132.6
% to VHC (HO)
MEAN 38.2 74.7 70.2 14.0 7.7 243
% mean 61.0 15.3
SD 16.3 6.8
Integration interval FFA (HO) FFA (WT)
(Seconds)
100 4374.8 5351.6 5386.0 3483.0 14.8 67.6
200 5270.6 6849.8 5682.6 4095.4 0.0 316.8
300 5679.6 7673.6 9777.6 3082.8 0.0 314.4
400 4057.2 6824.6 6612.0 3710.6 0.0 1055.8
500 6243.4 8744.6 6814.6 4020.2 569.4 230.8
3978.8 8640.6 4688.0 4003.8 0.0 1586.4
MEAN 4934.1 7347.5 6493.5 3732.6 97.4 595.3
% to VHC (HO) MEAN 56.9 84.7 74.8 43.0 1.1 6.9
% mean 721 17.0
SD 11.5 18.5

Abbreviations: FFA = Fenfluramine; HO = Homozygous scn1Lab™~ Groups; SD = Standard Deviation;
SOMCL = SOMCL-668 (positive modulator of sigma 1 receptor); VHC = Vehicle; WT = Wild-type
[ZX008-P1-001A Figure 1]
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® 263272 TADAKES (2X008-P1-001A 5LER)
Number of animals recorded: 9 16 18 20
Mean number of epileptiform events per 10 minutes: 0.44 7.88 3.61 1.70
Standard deviation: 0.73 4.66 3.55 1.81
Genotype of animals: WT HO HO HO
Treatment administered to animals: Vehicle Vehicle SOMCL-668 FFA
0 9 0 0
0 11 11 2
0 1 2 6
1 13 2 4
0 5 0 0
0 2 0 1
1 6 5 2
0 17 8 1
2 6 1 1
9 0 0
Epileptiform events r ecorded:
4 2 2
9 4 2
13 7 2
13 4 2
2 6 0
6 10 0
0 6
3 0
2
1

Abbreviations: FFA = Fenfluramine; HO = Homozygous scn1Lab™~ Groups; WT = Wild-type

[4.2.1.1 Figure2]
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2.6.3.3 EIXRMEERFER ([XS-0691]55%)
Test Article: Fenfluramine and
Overview Norfenfluramine
Method Study
of Concentration | Assay Noteworthy Number
Type of Study | Test System | Admin. | (mol/L) Replication | Findings
Competitive Recombinant | In vitro | 1x107 and Duplicate Norfenfluramine | [XS-0691]
inhibition assay | receptors 1x107 had a modest (G &
for receptor interaction at £
binding of muscarinic M;
fenfluramine receptors.
and
norfenfluramine

Abbreviation: Admin. = Administration

£ 2.6.3.3-1 LARAYUHEM (Y FPRBREE) ZREHEBESICHT D ICoHEE KifE (XS-
0691 HEX)
Assay System Substance ICso (mol/L) Ki (mol/L)
Muscarinic M, (Rat cerebral (#)-fenfluramine 1.30x10°° 1.13x10°
cortex) (£)-norfenfluramine 4.32x10¢ 3.74x10¢
Atropine” 1.13x10° 9.80x10710

Abbreviations: ICso = Half Maximal Inhibitory Concentration; Kd = Dissociation Constant; Ki = Inhibitory Constant,

(ICs0)/[1+(L/Kd)]
*Positive control
[XS-0691 Table 5]

SCHRIZIB W T EME SRR HOW TR, [2.6.2.3] I # L=,
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2.6.3.4 REMIERKER
2.6.3.4.1 PR R U REEHER

& 26341 HETFILE/ Sy FERAWVET IV IILT S VIERRIED 10 BEARHEDRESEARR U 4 BEEEEFER ([9000406])5E)

A 10-Week Oral Gavage Toxicity Study of Fenfluramine Hydrochloride in the Juvenile Albino Rats with a 4-week Recovery Period
Test Article: Fenfluramine Hydrochloride

Species/Strain: Rat/Sprague Dawley .:CD(SD) Duration of Dosing: PND 7 to 76 Study No, : [9000406] (FFAI& kL)

Initial Age: 7 days postnatal at the start of dosing Duration of Postdose: PND 77 to 105 Vehicle/Formulation: Fenfluramine hydrochloride in UPW
Date of First Dose: m

Special Features: Toxicokinetics Method of Administration: Oral gavage GLP Compliance: Yes

NOAEL: 9 mg/kg/day

Noteworthy Findings: >9 mg/kg/day: Reduced body weight, decreased bone size. 20 mg/kg/day: Decreased brain size.

Dose (mg/kg) 0 (Control) 3.5 9 20

Number of Animals/Sex/Group M F M F M F M F
Main + Recovery: 10+ 10 10 +10 10+10 10+10 10+10 10+10 10+ 10 10+10
Neurobehavioral/Reproductive: 16 16 16 16 16 16 16 16
Noteworthy Findings

Functional Observation Battery

Rearing in the arena (PNDs 56 to 62) 14.1 11.5 11.3 12.3 7.8 133 75D 12.7
Body Temperature (°C)

PND 58 38.7 38.8 382D 38.8 382D 38.6 38.1E 383 B
PND 91 38.6 38.9 38.2 38.6 38.1A 384B 38.1B 383C
Motor Activity®

Ambulation (PND 58) 233.7 207.1 163.8 A 202.2 171.9 174.8 146.4 A 166.8
Ambulation (PND 91) 254.5 243.0 179.3 B 174.1 B 176.8 B 140.8 C 143.6 C 1643 C
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Dose (mg/kg) 0 (Control) 3.5 20
Number of Animals/Sex/Group M F M F M F M F
Main + Recovery: 10 +10 10+10 10+10 10+10 10+ 10 10+ 10 10+ 10 10+10
Neurobehavioral/Reproductive: 16 16 16 16 15-16 16 15-16 15-16
Water Maze (PNDs 56 to 69)
Number of errors
Path B
Trial 1 19.5 18.5 18.4 24.0 20.6 22.7 253D 24.6
Trial 2 7.7 8.2 8.9 13.6 13.4 9.9 13.7 13.8
Trial 3 3.0 4.4 95E 8.7 11.6 E 7.4 11.5F 11.6
Trial 4 1.4 1.3 5.0 4.5 5.5 2.8 8.1D 50D
Trial 5 0.9 0.3 1.3 3.0 3.9 1.3 41D 41D
Trial 6 0.1 0.7 0.1 0.6 2.0 0.5 2.7D 1.0

Abbreviations: F = Females; M = Males; NOAEL = No-Observed-Adverse-Effect Level; PND = Postnatal Day; UPW = Ultrapure Water

Significantly different from control group (Group 1) value: A—p <0.05, B—p <0.01, C—p <0.001 (Dunnett); D—p <0.05, E—p <0.01, F—p <0.001 (Dunnett)

Least squares means are shown.
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2.6.3.4.2 RY k=
£ 26342 E—JLRZERVEI IS I VERED 43 BRAHEDRESHRR U 28 ARMEEMESEBR ([01127008]4E)
Overview Test Article: Fenfluramine Hydrochloride
Organ Systems Species/ | Method Doses Gender and GLP
Evaluated Strain of Admin. | (mg/kg/day)* | No. per Group | Noteworthy Findings Compliance Study Number
Cardiovascular Dog/ Oral 0,2.5,5,10, 0, 20/15,30/20, | e No abnormalities in rthythm or waveform Yes [01127008]
and Respiratory Beagle 20/15%, 50/25 (M:6, morphology were found at any dose level based GHE&E k)
(clinical 30/20%, or F:6), on comparison of pre- and postdose
observations 50/25% 2.5,5,10 (M:4, electrocardiographic recordings.
only) 43 weeks F:4)
e No fenfluramine hydrochloriderelated clinical
signs suggesting adverse effects on the
respiratory system were found at any
fenfluramine hydrochloride dose level.

Abbreviations: Admin. = Administration; F = Females; GLP = Good Laboratory Practice; M = Males
2All animals in Groups 5, 6, and 7 were given a dosing holiday starting on Day 2 after having been dosed on Day 1 at dose levels of 20, 30, and 50 mg/kg/day, respectively. Dosing for animals
in Groups 5, 6, and 7 resumed on Day 6 at a dosage level of 10 mg/kg/day and continued until Day 14. Dosing for animals in Groups 5, 6, and 7 escalated to 15 mg/kg/day beginning on

Day 15 and continued until Day 21. Animals in Group 5 continued to be dosed at 15 mg/kg/day on Day 22 and for the remainder of the dosing period. Dosing for animals in Groups 6 and 7
escalated to 20 mg/kg/day on Day 22 and continued until Day 28. Animals in Group 6 continued to be dosed at 20 mg/kg/day on Day 29 and for the remainder of the dosing period. Dosing
for animals in Group 7 escalated to 25 mg/kg/day on Day 29 and for the remainder of the dosing period.
*Fenfluramine Hydrochloride
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26.3.5 EHNFNEYHEEERARR
SCHERIZ IV T EME S - RBRICHOW TR, [2.6.2.5] I3 # LT,
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