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The Tokyo Metropolitan Government in Japan enacted an ‘‘Ordinance concerning the abuse prevention of the psy-
choactive drugs’’ in April 2006 that prohibited the manufacture, cultivation, sales, possession, use, etc., of these drugs.
Therefore, we constructed a reproducible, simple, and small-scale determination method of the psychoactive drugs for

the re-uptake and the release of monoamines (dopamine, serotonin and norepinephrine), and the activation of [35S]
guanosine-5"-O- (3-thio) -triphosphate binding to guanine nucleotide-binding proteins (G proteins) . These assays were
then applied to study the effects of different kinds (phenethylamine derivatives, tryptamine derivatives, and piperazine
derivatives) of non-medically used psychoactive drugs on monoamine re-uptake and release, and G-protein binding.
The results suggested that some drugs strongly act on the central nerve system to the same extent as the drugs. This assay

system was able to designate psychoactive drugs as prohibited substances in accordance with criteria set forth by the

Tokyo Metropolitan government.
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Fig. 1. Model of Neurotransmission
This figure by Inoue?¥ was modified slightly.
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Table 1. Psychoactive Drugs Characterstics

Drugs Abbreviations Purity (%) Control Law®
Phenethylamines
3,4-Methylenedioxymethamphetamine MDMA 98.0 N.C.L.»
2-Methylamino-1- (3,4-methylenedioxyphenyl) propan-1-one Methylone 98.8 N.C.L.
1-(3,4-Methylenedioxyphenyl) butan-2-amine BDB 97.1 P.A.L.9
N-methyl-1- (1,3-benzodioxol-5-yl) butan-2-amine MBDB 99 N.C.L.
2-(4-Chloro-2,5-dimethoxyphenyl) ethanamine 2C-C 94.2 P.A.L.
2-(4-Ethyl-2,5-dimethoxyphenyl) ethanamine 2C-E 100 P.A.L.
2-(4-Iodo-2,5-dimethoxyphenyl) ethanamine 2C-1 99.1 N.C.L.
3,4,5-Trimethoxyamphetamine TMA 99.3 N.C.L.
1-(2,4,5-Trimethoxyphenyl) propan-2-amine TMA-2 98.6 N.C.L.
1-(2,4,6-Trimethoxyphenyl) propan-2-amine TMA-6 98.1 P.A.L.
1- (4-Methoxylphenyl) -N-methylpropan-2-amine PMMA 96.3 P.A.L.
1- (4-Fluorophenyl) propan-2-amine 4FMP >98 P.A.L.
Methamphetamine MAP >99.9 S.C.L.®
Tryptamines
3-(2-Aminopropyl) indol AMT 99.0 N.C.L.
1- (5-Methoxy-1H-indol-3-yl) propan-2-amine 5-MeO-AMT 92.7 P.A.L.
N,N-Dipropyltryptamine DPT 96.9 P.A.L.
3-[2- (Diisopropylamino) ethyl] -5-methoxyindol 5-MeO-DIPT 96.1 N.C.L.
N-Isopropyl-1- (5-methoxy-1H-indol-3-yl) -N-methylethan-2-amine 5-MeO-MIPT 99.5 P.A.L.
5-Methoxy-N,N-dimethyltryptamine 5-MeO-DMT 91.7 P.A.L.
N,N-Diallyl-5-methoxytryptamine 5-MeO-DALT 87.8 P.A.L.
Piperazines
1- (3-Chlorophenyl) piperazine 3CPP 98.0 N.C.L.
1- (4-Methoxyphenyl) piperazine 4MPP 90.0 P.A.L.
1-Benzylpiperazine BZP 98.0 N.C.L.

a) 2008/07/25. b) Narcotic Control Law of Japan. ¢) Pharmaceutical Affairs Law of Japan. d) Stimulant Control Law of Japan.
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Fig. 2. Structures of the Designer Drugs.
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Fig. 3. Re-uptake Inhibition and Release Acceleration of
Monoamines by Cocaine, Methamphetamine and Some
Designer Drugs in Rat Brain Synaptosome.®

Synaptosome fraction from striatum (StP,) was used for the assay of

DA, and that from cortex (CxP,) was used for the assays of SHT and NE.

@: DA, W: 5-HT; A, NE. a—f: re-uptake, g-1: release. a and g: cocaine, b

and h: methamphetamine, ¢ and i: Methylone, d and j: MBDB, e and k: 5-

MeO-DIPT; f and 1, 5-MeO-MIPT.
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Table 2. The Effects of Drugs on Monoamine Re-uptake into Rat Brain Synaptosome?

Re-uptake (ICsy, M) @

Drugs
DA S-HT NE
Phenethylamines
MDMA 1.4+0.32X107¢ 7.2+1.9X1077 6.6+2.1X1077
Methylone 2.9+£0.67X10¢ 2.3£0.58X10°¢ 7.4+2.4X1077
BDB 7.9£1.9X10°¢ 1.6+£0.42X107¢ 2.8+£0.89X107¢
MBDB 6.31+1.4X10-6 1.84+0.48X10-¢ 2.7+0.75X10-¢6
PMMA 1.44+0.32X10°3 4.74+0.78 X107 2.2+0.48X10°¢
4FMP 7.7+£1.6X1077 6.8+1.5X10°6 4.2+1.2X1077
2C-1 n.e.? 7.9+1.9X10°3 3.7£1.2X1073
2C-E n.e. 7.2+1.6X1075 8.9+2.7X10°5
2C-C n.e. 3.1£0.78 X103 6.3+1.8X1075
TMA n.e. n.e. n.e.
TAMA-2 n.e. n.e. n.e.
TMA-6 n.e. n.e. n.e.
Tryptamines
AMT 7.3+£1.9X1077 3.8£0.74X1077 4.0+0.72X1077
5-MeO-AMT 1.8+0.35X10°3 2.9+£0.71 X107 3.7£0.62X1073
DPT 2.3+0.48X1073 2.9+£0.69X10°¢ 9.1£2.0X10°¢
5-MeO-DIPT 6.5+1.1X1073 2.24+0.41X10-¢ 8.2+1.9X10°¢
5-MeO-MIPT n.e. 6.4+1.8X10°6 2.6+0.45X10°3
5-MeO-DMT n.e. 4.1+0.91X10°¢ 3.3+0.45X10°3
5-MeO-DALT n.e. n.e. n.e.
Pyperazines
BZP 1.94+0.42X10-¢ 2.0+£0.36 X103 6.2+1.4X1077
3CPP 1.24+0.22X10°3 3.3£0.69X10°7 2.54+0.58X10°¢
4MPP 4.8+0.9X10°3 4.6+0.83X10°¢ 6.2+1.3X10°6
Positive controls
Cocaine 8.5£2.2X1077 2.1£0.52X10°¢ 3.4+1.1X1077
MAP 3.7+0.96 X107 4.0+0.97X10-¢ 2.0£0.67X1077

Mean=+S.D. (three independent assays) . Each assay was carried out by using different fresh rat brain synaptospome.
a) Drug concentrations giving half-maximal inhibition. b) No effect at 10~4m of each drug.

IR 2ERZRD M, MAP LR T 5 & 59
<, K1/50 /15 1/200 DR S /=5 7=,

43. G-7NI7HEEER BERKUOKRE
MHREH L2 F T MY —LDE/TIVHEHIIED
G-% >\ #E & & =21 Fig. 4(A) J U (B)
WORT. BERS T N — L33 BEEOZER
MEAELTVWDN, FEIF TN —LDIEEALE
7%, 5-HT & NE Z&{K/Z -5 /2. Figure 4(A) IZBF
LMEHRTFT T MY — LD DA ZEMKRIZ,
SCH22390 & sulpiride DFE FTHEL 2&E T A
EHALZZNFN 4% E 3% MAT=DT, DA, K&
U DA, NELATHDZENHLSNTRD 2.
Figure 4 (B)IZB T B KESF 7 bV — LD 5-HT
% 7% {K 1%, methiothepin, WAY100635, SB224289

DFEEMNS, 5-HTjp & 5-HT ;g ¥4 7757~ (Ta-
ble 4). ¥/, KEIF T NV —LDNEZEKIL,
propranolol M #3752 <, yohimbine @ & 7 {F %
ZMA=Z EMmB, NE, 7257~ (Table 4).

ERZRLUIZEMOEESF 7 MY —ALIZK D H|
L7k 8 % Fig. 5(A) MO (B)IT/RT A, HIEL
224 YD S B 12 YT G-F NI FEGIER %
/=, Cocaine & MAP 121X, FRZFDLEMH>
7z,

TIFFINTICRTIE, 14EYDSE 2C-C,
2C-E, 2C-1 D AER ZGRO 7273, 2C-C DIEAD &
b <, MELZE&HRETHS 1074M THHRK
BTG 5 N8 > =D T ECso flId KR D 5 1175
WY, basal BfESICRT 2IEMHELZEETH S
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Table 3. The Effects of Drugs on Monoamine Release from Rat Brain Synaptosome?

Release (ECsp, M) ¥

Drugs
DA S-HT NE
Phenethylamines
MDMA 2.0+0.46X1077 5.8+1.5X10°8 8.6+2.3X10"8
Methylone 3.8£0.88X1077 2.24+0.64X1077 9.3+£2.6X10°8
BDB 2.3£0.56X10¢ 1.8+0.51 X107 5.4+1.5X1077
MBDB n.e.? 5.4+1.6X1077 3.3+0.87X10-¢
PMMA 1.64+0.38X10°¢ 4.8+1.1X10°8 9.4+2.3X1077
4FMP 2.0+0.48X1077 7.3£2.4X1077 3.7£0.89X10°8
2C-1 n.e. n.e. n.e.
2C-E n.e. n.e. n.e.
2C-C n.e. n.e. 1.0+£0.31X10*
TMA n.e. 1.6£0.45X1073 n.e.
TAMA-2 n.e. n.e. n.e.
TMA-6 n.e. n.e. n.e.
Tryptamines
AMT 1.8+0.42X1077 6.8+2.1X108 7.9+1.9X10"8
5-MeO-AMT 1.5+£0.38X107¢ 4.6+1.4X1077 8.9+2.1X10°¢
DPT n.e. n.e. n.e.
5-MeO-DIPT n.e. n.e. n.e.
5-MeO-MIPT n.e. n.e. n.e.
5-MeO-DMT n.e. n.e. n.e.
5-MeO-DALT n.e. n.e. n.e.
Pyperazines
BZP 6.0+1.8X1077 n.e. 6.8+1.8X10°8
3CPP 6.3+1.1X10°3 2.84+0.92X10°8 1.4+0.41X10¢
4MPP 1.1£0.31X10°3 3.2£0.95X10°6 1.5+0.42X10¢
Positive controls
Cocaine n.e. n.e. n.e.
MAP 2.84+0.65X10-8 7.9+£2.3X1077 1.1+0.29X10-8

Mean=+S.D. (three independent assays). Each assay was carried out by using different fresh rat brain synaptosome.
@) Drug concentrations giving half maximal acceleration. b) No effect at 10~4 ™ of each drug.

Table 4. Antagonist Experiments for Monoamine- or Drug-stimulated [3S]GTPyS Binding in Rat Brain Membranes»

Percent of inhibition by antagonist on G protein stimulation

Antagonist  Receptor Striatum Cortex
(107¢m)  selectivity DA 5SHT NE 2C-C 2C-I  5-MeO-AMT  5-MeO-DMT  5-MeO-DALT
SCH23390 DA D, 44 — 0 0 0 26 0
Sulpiride DA D, 43 — — 0 0 0 6 0
Methiothepin 5-HT, 4, — 85  — 82 100 100 86 69
WAY100635 5-HT,, — 48  — — — — — —
SB224289 5-HTs — 48  — — — — — —
Yohimbine NE., — — 91 0 0 — 0 0
Propranolol  NEg — — 0 — — — — —

Assays in striatal and cortical membranes were carried out by determining 10~5 M monoamine- or drug-induced [35S]GTPyS binding in the presence of an-
tagonists at 10~ ¢ M. Results are expressed as the mean % of inhibition of three-five independent experiments (n=3). The S.D. values were less than 4% . a) experi-
ment not performed.
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Fig. 4. Representative Concentration-response Curves for
[35S]GTPyS Binding by Monoamines in the Striatal (A) and
Cortical (B) Membranes.>

Specific [3¥S]GTPyS binding was measured in the presence of various

concentrations of monoamines (DA, 5-HT, and NE) as described in
Methods. The results in (A) were obtained with the striatal membranes and
expressed as the percent of the specific binding of DA at 10~ % m. The results
in (B) were obtained with the cortical membranes and expressed as the per-
cent of the specific binding of 5-HT at 10~% m. The data represent the mean
values of three independent experiments (n=3) and the S.D. values are less
than 5%. @: DA, H: SHT, A: NE.

Enax 134 40% %Tb %zhfa;» 5-HT O & KiE %
LTS S8 80% B ®7Zo7 (Tables).
RITHED > 72 DI 2C-1 '( 2C-EN3IDDOHFTHES
§gno iz, 2C-C E2CIMEDHEDZRIRZRFAL
e, BEERSF T Y =LK DHEIEL 24
MEESF TN —LERABETH I EKD,
DA ZRENDFEE TIE B WEMETERLD, Ta-
ble 4 {Z/R L /=38 D SCH22390, sulpiride, yohimbine

TIZHZEHE9, methiothepin O A0 82% K&K 100%
FELEZEMNS, WTnb 5-HT, 28K -5 -

N TH I RTIX, 7TEMPERZRLN,
5-MeO-DMT 73 b3 <, 10-7M # — % @ ECs
&, # 60%Ena, SHT O RGN & i d 5 & 115
% DHEEEIZ > 7= (Table 5). 5MeO-DALT & 5-

Drug concentration (M)

Fig. 5. Representative Concentration-response Curves for
[35S]GTPyS Binding by Various Psychoactive Drugs in Cor-
tical Membranes®

Specific [3¥S]GTPyS binding was measured in the presence of various
concentrations of psychoactive drugs. (A) and (B) indicate the results from
phenethylamine, piperazine, and tryptamine derivatives, respectively. The
results are expressed as the percentage of the basal binding (0.1% DMSO)
and represent mean values of three independent experiments (n=3). The

S.D. values are less than 5%. (A) M (dotted line); 5-HT, @: 2C-C, O:

2C-1, ¥: 2C-E, A: 3CPP, O: 4MPP. (B) M: 5-HT (dotted line), M: 5-

MeO-DMT, A: 5-MeO-DALT, V¥: 5-MeO-AMT, O: 5-MeO-MIPT, O: 5-

MeO-DIPT, ¢: DPT, @: AMT.

MeO-DIPT ® ECs, filZ 10-"M & 1076 M F+—4 T
H0, AMT, 5-MeO-AMT, DPT, 5-MeO-MIPT %
10*MTHhRAKESGHEEZESNEND . 5-MeO-
DALT, 5-MeO-AMT, 5-MeO-MIPT 1%, % 40 %
Enmax, SSHT O ARIEME & KT 5 &8 70% DFES
&/2 o/~ (Table 5). 5-MeO-DIPT, DPT, AMT i
2C-1 LAREEDERZ > 7=, 5-MeO-AMT, 5-MeO-
DMT, 5-MeO-DALT 236G L 2 Z &KL, Wih
H methiothepin D ANHEL /= Z &5, 5-HT,
7Zo 7= (Table 4).

EXTTIRTE, 2EWMBERZRLED, £
DIERIZE <, 3CPP ® ECs fli 1% 100'M F* —
45—, #120%Ena, 5-HT OFKRIEMEEET 2 &
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Table 5. Potencies of 5-HT, NE and Designer Drugs Deter-
mined by [¥S]GTPyS Binding to Cortical Membranes >

Compound ECso (M) % Bmax? Oﬁl;(filfl'ﬁ;r
5-HT 4.9+0.76 X108 51.9 100
NE 3.0+0.81X10°¢ 57.2 110

Phenethylamines
2C-C nd? 40.1 77
2C-E nd 14.9 29
2C-1 nd 24.1 46
Tryptamines
AMT nd 20.4 39
5-MeO-AMT nd 34.9 67
DPT nd 23.7 46
5-MeO-DIPT 2.5+0.63X10°¢ 25.4 49
5-MeO-MIPT nd 35.6 68
5-MeO-DMT 3.8+0.88X 1077 59.8 115
5-MeO-DALT 6.6+1.5X0°7 39.6 76
Piperazines
3CPP 9.3+2.1X1077 19.4 37
4MPP nd 8.9 17

a) The % E,.. value represents the percent maximal increase in the
[3S] GTPyS binding above the basal binding. ) The maximal % increase
in [3S]GTPyS binding over basal binding is expressed as a percentage of
the maximal 5-HT response, which is set to 100%. ¢) nd: ECs, value not
determined because binding was not maximum at 10~4 m. Each assay was
carried out in 3—6 independent experiments (n=3). Mean=+S.D.

K1 40% DFELRTHD (Table 5), Table 4 12501
O ZAEKINTND 5-HT, 7257/, 4MPP ©
TERIZIEHICIHTNDH DO TH o /-

5. &HYIC

BIERT v 7Y, ZEECIEE &Y, LROH
BIERNSHZEINDZHDTHO, HlEaRER I
THRLZBIERICEZ EEONTNVDN, TOE
INEAEN R T A= N AN G5 N ARV N 7 e ST
T, RIWITDE)T I HRIBERNDEEZ
S5MTT B0, T M F 7 by —LZz2HN
T, EELLEZIEEOET ) 73 28 (DA, 5-HT,
NE) IZk U CRIRFICHIE TE 5, FHRDIAAHEE,
BEERHE, G- >NV #EEER 25 in vitro
RBIEEEN L. 260 hEERANWT, £RT
w 7 OVEF Z Bt i|j & U /= cocaine (B / 7 32
HERDARHER) & MAP (F /7 2 2iEREHETE
Al CrhdgmaE L. BRI, BEES0OED
cocaine (XD AAHEEHDOAZ/RL, MAP
Li#%” RS B/ 7 I &l L =0, FRFICIER
W< HRODAABEELZ. G-¥ >\ 7 G

BIEHIEIZE 7 2 2O H EEH i 2 BE#H 112

FIF—B L THY, cocaine & MAP 12 G- /%
JIEMHEARERIZRD 5 isho .

TR FIVT I REMITHWT, MDMA
1970 FEARIC MAP B OHEFE LA (Y1 F—X
RZw7) &UTHIEINZERD R R S E
EITHDMN, T, P, e NBODIZHLTH
ERRDHSNI IR0 /272012, < ODETZE O
ANEIEE N, HATHMEICHEESI Nz, E73E]
TERV, KRIMEE D S-HT SR ORIETH 2 1),
RIRFRE, BTEEAERY ZAICBERT 2 EK T
EEHEEZZ1TS. 19 2O MDMA & methylone,
BDB, MBDB, PMMA, 4FMP 3, §i>F+ 7 AT
DR/ 7 I HRDAAMREEEREEECEL T,
MAP (7 =z FIVY 2 2 R) EFEFED, HH5VIEF
FNLULEDIERZEL TWEHD00H 720, %Y
F T AT G- 2N 7 IEMEALE AL MAP & Rk
TwiInbv@EROsNanho . BRkEL T,
MDMA ¥E{lJ{& (methylone, BDB, MBDB) | DA
EEIRBNTIT MAP KD Z&I3550 A%, 5-HT E
B R EEIC T TERIIENK DEN > 2. L
ML, MDMA O XS IZAFL > PFF L HE2HEE
9, MAP D 4 fLiZ A M F T ENEH L 72 PMMA
W, B> AT OFEELD A A BHE K OEBEE T
TER @ DA {EER BN T DA MAP 1T T <
B0, EBIF T ZAMT G-% 2N IEEAEH
1< MAP ERIBRICED SN ho7z. 2D A M
THDH B 2C1, 2C-E, 2C-C 1%, iz F 7 AMT
DE/ 7 I HRDAAMEE S EHEREICELTO
TERNGIER 1288 Mm o 7228, 5-HT, 2K ZN L T
CHFTZMTOERNEOD SN, 3EDOA NFT
735 5 TMA, TMA-2, TMA-6 |3, Hi> 7 7 A
TOERIIIND, HDEVEEDHLHNT, I 5ICHE
T ZMNCBI BIERZ o2, AFL DA
FIREROFED, A NFIHOEDN, WHRLERIC
EEBEEBZTNWBHIENEZ SN, TMA,
TMA-2, TMA-6 1%, HRICHET LD ENHS
NTHBOD, TMA & TMA-2 13 5-HT, 1T 58 BIF
MNHdEODHREONH D, G- /)N HEMTF
TN = LR ERE USSR, SR
DT AL, I 5ICHEERIC DPCPX ZMMA %
Z X2k, DA, 5-HT, NE O 3 DO Z 5K % [F

FRICEERR S B2 2 LTI L2y, 5-HT 284K
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BAL Cld, 5-HT; Z3Z#% L TW %)Y 5-HT, 1 3585%
LTWiRnwEEZXTWS, DA, 5-HT,, 5-HT,, NE
ZRRE —~FEGRHT AT N — L EKHT S
ZENSHBDOBETH 5.

N T% 2 DREYOEAIC LD EERELD, &
I, ME7TYINTNWS, N THZ I REYOH
TH AMTIZRHRNE /7 I HEOFHR DA A
EEERHREERA 2R Uiz, s EEIER O 52
FHEOABHEER L DR S 2RERN S, EERN
2B 5 AMT OHFIRMRERIERAT, £/ 7320
BEEENEEI NS Z EITX5D00nb LN, &5
12, S-HT fEEiE MR RICB T2 AMT O 213
MAP OZN XD i#E<, —7F DA KU NE RIZHIF
HYERIE MAP EBERIL Tz, AMT #iE D 5 4%
WARNFIHZETS 5-MeO-AMT I3 E/ 7323
ORI AAZAEL T, EHEzEHEL 20,
ZOERIZIAMT OZNL DN, 5-MeO-
DIPT, 5-MeO-MIPT, 5-MeO-DMT &, Fricflig <
B/ 7 I CHEOBRDAARSHEEL D, HEHEEE
TERIXIZEEAERS RS2, TS OEYITIH
HBEWE=ERT I ) EE2FDON, AMT & 5-MeO-
AMT 3—#k7 I/ EZ2zHGL TWH T EnG, MY
THIVREYNE )T I VEREEER R T
EDITIE, —#7 2V EDPARRNS L NBNWES
A TW%, 5-MeO-DALT IZIEHG > F 7 AN KT
L BIRO NN N, BIFTZAMD
S-HT IR U Z2/ER, THRMRIEREZRT L%
oMUk, £, XN TH I 2 REYNX
INTC, Ala<ed S-HT, 25Kz LTG5 >
INTIEPEALIER 238 7z,

XRS5 URTHD BZP & 3CPP 78, Ks1EM
ICHET LI ENHERDINTWS, {ivT T X
BIZHBWNWT, 3CPP I 5-HT MR ICHRWER 25
LU 7=/, BZP 3 5-HT OFEHEL D A AL EEF LTS
<, ISICHAREERICIIZEAERERT,
AMPP I3E/ 7 I >OBEMOAAZHEL,
ZAEE L /=203, 3CPP I EEMIZ®R< amho7z. £
7z, 3CPP & 4MPP 35572215 H G-% > /N7 ik
PEALVE 2 380 7273, BZP 232 OER DI/
2. INHO/RMNS, ERS D UHBEHOH B —FE
DEEN, G- NIZIEHRERITERL TnWS
AIHEMED D B E B A TWNS,

AT U=, invitro @ 3 & BRiEIT, B

FTA (FEROAHBEEREH, EEEHEEER) kO
%I F TR (G- 2NV REEIER) HICHBT S R
Ty T DE)T I RMRERIT KT I R A R
WHARD ZEMTED R —Z VT HiETH 5.
F2, BEEICEN, 1EOHEEICHBNT S FEED
RSw 7 OEMZRFAND ZENTE, HELHHICH
WTET LU TERL TW DB A OTTE) e O HFRIE
WRERD invivo 27 1) —Z 27 & —F L =R
ERFTWS, L7N>T, SHEEEMN LK in vitro D
FRBRIEIE, Bz e S ATREME DY dd B BEAF D FREE
REWHOBEREEZDLAEEL 2, THAF—X R
FwIIRHLT, EMAOIERZTRTEGMK
20V =T Th5D. I6IT, EROENZER
MU, WbOsh7TIVRT vy TR, &K, £%
FZRTYTOHEEO N L <o/l ATE
FHMRAR T v 7IZDOWTH, £/ 7 I UHRRE
RICMTTHEEZRRT D L THRARGETHD Z
EEHSMNTTHIENTER.

gt EYoOWBACELTIY, ZHEZEE
T E L H AR AL PR R e 2 SR B AR D
BRI WL XS, £z, EYosir—y %
PR U T2 Wk U 7 2P 35 0 15 58 S A 5
FOERRICE# N2 U ET. &G IEMHRICREL T
TS 2EE R LR RN R
BRIEH N L ET. 51T, ZZITHI LWL
EHEITTRICUZ DRSNS, CHEREE, &
BHOHEZED T ESVWELEEH =T
HeRE, BN MoCRBEREE, KRRk
REEVRRE, L KSEHEE, NEELE
BRMETRICZOHZBMHEO L THEILAL R Ed
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