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47 1,540 170.5 13.9 184 .4
43 1,554 208.5 17.6 226.1
49 1,378 182.1 14.1 196.2
50 1,037 111.2 9.5 120.7
51 748 71.9 7.7 79.6
52 609 58.3 5.7 64.40
53 564 56.6 5.9 62.4
54 482 50.6 5.3 55.8
b5 468 56.3 5.5 61.8
56 446 56.6 5.2 61.8
57 414 56.8 5.5 62.3
58 390 50.6 9.1 59.7
59 314 37.6 3.9 41.5
60 253 27.7 3.0 30.7
61 251 29.1 3.4 32.5
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BNTH, BEHMOFED L, 4 A1 ALLLEOE (27.7%) HHg
LRI TND E SRT W, ERELTT Y 77 TOERORE
LR L AR H B T EAED SN B, BEILY 7 HERAOR
A b OEIOVWT S, i, HEZY 77 FEREHLTHLHHEIZON
b, FONE, FRHLAEARMEChS. FAH, BECT) 77T
ﬁ@&ﬁ%boﬁwm,wﬁ&ﬂwﬁw%ﬁmowrwiﬁs%fbé

" '

2, 14RO ETIIZI% & 72V, 16583 L LTRE D4 Tii4T
%&ino T3, 22ENBBROFTERN, vV 77 FHERBREOK
ZETHY, 2%DFEPBEICY 77 HHAORRE LD, 26HH0
345 DIEEE Tid44%, 5 L OFBEBTIRH T 7 %88, FHRORE
BiEbhoTna,

FIREOMEMAIE, BEFALTNEE (Fibb, #AXEEAO 12 HMH]
BITAERE) oz o ThAiohsd, bbb, 197TTHEDEXR
FICLiuE, AEYUR~Y 77 T2 ER LT 2EOHRIEIT, 12RE13
BOFRIZOWTIZA%THY, 1IBBEIL2ABEOEMBIRLFEHET
1OAP 3 A 31%) THad,

<Y 77 T EROERE L 00, HULIRHEE~Y 77T EERLT
WA EHEOEIEE, BEETCOSEIChEDEXAELZE U THEMOMHE
MERLTERTRES, &L= Y 77 ORI, BEoEh
b E BT BEAAHES b, FERHD Z Lk, 1281617
BT TOEREIC OV, BRIV 7y HAORRBRODLZVERT
Dl OFEISTE, 19714, 19726, 1974 IThhi- SEIOREDER T
HISIEREThH =08, 19766EIZL, BEEEBBOIEICOE, BEIC
)77 HEAORRERFOBHEORIES, KMEOEN L VEEKE 2>
7= (BH26%, iE19%), 19TTEEICE, AIREEH LERRE L OB
BRUScHEOEZBRESOED, 12810 ITHOEBB TILETERkE<i2o
1= (AMOBUBKBEOERAEZERL THEN, KEORRAIZ23% T
5B IDLIZI2BISITHRE COERBICBIT 2 B0 RKMERE
i, 197640519774 & TOMICRYEBMN L7 A, ZHEORMERSE I
DWTHE, FHIEEHEM Lot ThExLT, 18R EOHIC
2T, 5 FOLKFEDORER LT 5 KM HOBE~DRBER L
—BLTCEME~DEEELDEL o TEY, FRBEDOENNEL o
F19TTEDRER E Tk, BHEOEMBRTLEOERTFOBERFTH-
fo. 197TTEORERE R TIE, 18EU LOBED0%N~ Y 77 FEHD
BEAE LTl L, FEHBoEED =Y 7 7 HEBREIL19%
THot, LiL, 976EIHITTHEICHITOw ) 7 7 FERORR




\

FCOWT OfEEF OO G EHD &, 18R L0 KEORE I
W L b DD, FHERE OB oW TEEM L 2h ot BIEXR
A ER L THWAEICOVWTHET S L, — AN h L RROER
ARERTEY, 1821 EOERB CiEEhOEREERENS KIEORER
AT 21 DRETEEESHDTHHDIH L, 1280175
DERBTIE, TOERb2E/hE Y, FERBOLED 1 5MHELL
EOBMRITTHEREICBVWTAREER LTEY, Thid19T65F DR
TSR LTz,

Btk BAEFOMOAEL VS EWI20HT ) —IZHEHELT
i35 ¥, FRU EMAVWSITIETERLARDITRED, ATHICLD
2 77 FOERBEEDBACIEREEVHOBRD LN D, 12HD
SITEOERB AL L, BESHIChEIRBICHNCBAILLEDY
Y 7 7+ EH OBEEE, BEICAREROERE L OFD S WVIIBRERE
2 DWAAERDT, BALSOATEIC LD KEOEROER LY L
TS ot, 19TTHETH, REREOBAICZLS<Y 77 FOMER
EOEESE, EAERECOVTEH, FLREFERFICSVTY, AY
OHIMAET LTINS EHBREICSOWTIH, 22%5629%I, FI,
SEERE ISV TI12% 5 5 1T%ICHM LTV 5), 185 L EOFEnE
“HB L, 1IOTTEEOERARREOEIET, BADHETLENIUAD
AFEOEASTHIZFERL (BAOHERRRET24% THIOMNL, Th
LIS D AFEDEFIRBREII27% ThH D) Thofehs, THLRIOHE T,
FEEMBIZ DN T O AAUSA D ATEOEARREDL, AAOERRERE
L0 ot BEEREOREE, BAELIZENAUADAEER
PP, 19T EOTIE £ S DiBE 5 AORBEEC BV THICRIERETH-
= (EHEOBRETH, FAREICOE8%THD),

MY OSRABIC LT, XFEEOBRACEEE, BHRECLEED
ﬂkmmﬁf,7U7T+®Em®ﬁﬁﬁﬁ§E<EOTwéutf,
FOEEFROETI/NEL o TETWS, FlxE, 19TTFEOHETH,
- ) 77 HERRBRE LOKFEEEREDOFEIB%THIOIHL, &
R EH O EII26% TH o7,

w

2AAENSELTIThh W0 bR, bR, MEHk
UPaES) 2+ 5 &, HME 197650 B 19TTHEIENT TV 77
HEPESRERN L0, RS Thok, £Z T, 12EBENDILT
BOFEREO~ ) 7 7 HEARRE OSWARO SN, 197TTEORE
T, EERHO<Y 77 FERF ORISR, ThUMOEORERLR -
Bi), EEKRT <Y 77 FEREOHE L IZERECR > TV D,
ORI, KEROERBEBREICS>VWTD, £, BREFAFICONTS
HTEHELZETHo. BAEEOMOME TR, vV 77 HERHDE
&L 2o T3,

TTEORAECTHANC IR A RRERFORISICESE, £4EADC
M+ HEEEIT D & (extrapolate), FEEDEZEIIL, 4,300 AD7F
AVBAB=Y 77 OERRREZ Lo THH I EICR2Y, 1, 6005 AD
EH5, RAEBECHAC< 77 T2 RIELEZ IS,

BL BT 2BARIIC OV TOEKEEHTELEBE O TRV, B’
AMNRET2EERBE (Fibh, BERER) KHaT7T AU IHED
< U7 7 FiCa 2 RELITBICET 2 BMEETIH D, 1975FELIEK
2XHFECERAOHNSE T AERB TR T EE, ZOHFEER,
BERLEOERERZHREL LTHHdIl, BREo~) 777 0OfF
MM 28R E LT, HIEEABTIHOT, b e
EELHRBICEMLTWS LD THD, ZOHRER, R~ 774
AT AFAEOBEEEZEL HICHETAFEERTLH Y, HRickiTd <
V77 HERAOHERMZTBTE L TCHRISLDTHD, 1978FEF TOHE
#, FHOICEER~ Y 7y MEREOHEN (bbb, BEOALEY
RERICED LD TR, HREOEREDITEOEL S KT 5HN)
BRREGINTWE, 19T9FORTELS 7 AOERTH, V777
FAORE, M2 D/Emusds, SEviREEE R - T 5, 1975FEN 51979
EFZNTTOSERMOSEBEY TR B A~Y 77 HERRRE
OFIEIE, 19755 THI47. 3%, 1979EE T, 60.4% L EEI®mL
T3, iz, 9EECRBTL~ ) 77 EHRRE b OBBEDS
Bi%, XPEORBREREERE Th D 185N B 25EE DERMIE O At




-
BEOBELELL LoTWD, 19TFEED T F AN LI9TIFED T T
AT TO ) 7y FERAEEOEMIT, REETOEMBL LTI
B/hoOboEioTREY, 1% T THhoal,

19754EBED 6 % H19TTHEED 9 1% ER Lic~w ) 77T OEAME
AEOSIGIE, 19T8EED Y FA TR T% EWIFHD L~ULZEL
7o, 19THEED 2 T A TR0 3% & in o7, HPFEROAMICEITS
ERED~ Y 7 7 FEREOERE, 197T5FED S 7 A0 WyO—iEh
b, 197T8FEED Y FAMIT. 1%IC LR LN YL, 1979EEOSR4A
7 3 AT, 36.5% L EIFVRIBIC AR o, 0L 5L, ZOFRTIE,
Y 7y ERERTIEREDHENIBEZEMEELTELILET
L5,

EEF LD LWMERAALNSE O, FEMICETIHEIO-I 777
[ERABHIIC YW TOEETH D, 19T6FK, 19TTEERVIITBEEDSE
25 AICBWTEI0EECRLETII~Y 7y T HEREZEBR L-E DT
A, FREN2 3%, 25.2%, RUL8.2% Thotk, T ElLicist)
BEREY TR, TihbbI9THEE S T ADORETH, 30.4%DHEN,
WIVBREICRIETCR Y 77T OEARBRE LT, ZDLS 2
®oE (HADDPEIE) FLIFEFNHORMIZHOTY 77
TFTERERLEHEREOESE, BESEMT, BEFIKRE, TS,

SEEILRD E, TAa—NEFAADERORER, ~J 7770
HHOBREABIFITTHIITR YL, FIAE, 19184EES 7 A0ER
FEizoNT, = 77 FoERFEAZORES (10.7%) &, 7a—n
OFN (FHERES T%) ORIFELE-TEY, EgRF 22K
5#OEE (27.5%) K, <V 77 oEBEAFORIEE LOW
T35, v 77 FOBREAEC VW TEME LRI B
PEOBIZ RO L RATNWS, LLighs, vV 77 TOHDER
FHTHARL, HABEEOSRVLSAOBLELRTSE, JZEDE
WEIRL TR,

LR, DWAWSRIIRORKAETHARZLOIZLTVDI LD EE
bha, #lxiE, 1978FIC< Y 7 7 FRERIThbhiAY—F Ml &
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AL TR, =Y 77 OBREREFELONIEERERTLED
BER, EENLEHEOBE (ZEFH0.7%) LD bEWI LS
PCERTWVDE, AV—F L FHTE, vV 77F0BAEREELL
- 0 BEMER 4 2505 &1, BI12%E (AROBER 3E) O 1/4
(25.3%) T ofc, A4 VHTHEHREDE APEIE 1 AN=) 77T
DEBEAECHLIZEPFEEIN TS, ThRT7TAI—LORFH
HEHE (4%) DAFORLER->TND,

1) E 5—TYI7HEROMLEEZORBRE

B S T EFITTREUEDORA OISV TORKERNIGE O
WA, BT REV OMOFEANED bh b EREIC LYY 77
HEAIL, FOESBMRYEL o TWAIThELERLEh TS
0, BoE T, BEAED 5 H1/30L LoFERWAEDRH 1 » ARIKKEBWT

Y 7 FOEEELTHWA D EREEEN TS, 19THEEDEK
DI FATHE, WARLAB=Y Z7F28EHL TSI LR
WMEEINTE, BIOEE (HFROERZLE) KRDIECE-V 7750
FEHAP D EBREOE ST, 1976FELE, FRICEBMLTED, B
# S5 ERMIZIZIERZIT R > TS,

2) RYZ7FITOVTOREOEELERLA

LHREOEESS, BREFEOESL, HRFOTENCEATIH
FADIEDNT, EHIC OV TOXMREDRERLE L F IOV TOHERMA
SEND, FOXIRABPEOEERE XIFIL, HHEH LOFRIZE
UTEETZH0THY, HPFLLFBENRRELRRT S LD TR
v, FRICL b LT, HREFERLICHL, ) 77 TERE
OER] (assumptions) REEMITEIZ LV L HASE D Z LIZHEY
BodboTHY, ZHICLDHHERESKDOITHRPETELILD
THDd,
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Fha Otaiik< ) 77 FBRELZHARLBRTHS & I ERIT,
—BHIELLRTVALDTHI TR ED, P& (youth, 12578
L178%), B4 (voung adults) (183R72V L 258E) RUMEHLA Lo
#5258 (older adults groups, 26ERLLE) DT _TizHNWTC, U7 7
FOERIRER L TRE I E R TRETHLLVIER, BLL
i, BITERDL - LR aNE<ETHH L THEREERTH
R, WEOEESESED TS, PHEDTI% L 26RREL LOERHIEDT79%
B, TOEIREIEbLATNE, =) 77 TERAOHERRLEN
EHRETHOISENLGEOEMRBE TIR, TDR0%DER, <) 77
FOEREE L TRE T R ERTRETHD LV I UG (FEk
BD20%), #HL <, BAMICIREEEZ Lo LRIEILTRETHS &
9 3R (RIERE D20%) 123 TWAB D ThbH, kRIS, BiE
D2/3nFEE, V77 ORI RERIIEE LTS,

ARPFETIE, TOHBEFICHL, FEEHO I L THEEN
(addictive, T7pil, HBAICER L, SHEMKTFR UMK
TEEREIL, Thid LTIELGERRBIE) HHDEEXLDL
OIRAD, EVHBEREIToT, T3ROS A /2D THE,
FOWTFhOEBREICBTIHEECHONTE, 5 A4 AL EDE
REFEEAH D LOISELTNS, /2N THERMLERESH S
HOOMETHD LWV FENRENTNEA, FHINICLLHIET
W, EEASE R BITHE, BEMEADHB LT HEORIENES o
T3 (Thbh, LETIE2. 4%, HIMETILTS8 6%, AA T8I 1
%Y, ZhixL, = U 77 FOHEH, PE 2BRVLITER) kU
FE (182572 L25ER) 0o\, MEMENH D L L LD, F
LT (FRER47. 3% L 43.7%) T, 266REL EDREAITD
W, S A3 ABIE (63.6%) DFM, HEENRHDILOITTH
LTwWad,

HAE A=Y 77 FOEBICRATAEREY b oBmREDEI ST,
19754EE 1 5 19788 E E TOEBED 7 7 2 T, FIF—H L C2/3%
S L EEBBEICE Y o T e (19754EETL. 9%, 197652569, 5%,
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19TT4EREGS. 5%, 19784ERE67. 5%), BRI <Y 7 7 FERICRHA T
HZEQHELFACHGOENHERD 1RV L 2RO T 2 — k%
BRieZ L RUER —FLVWLIHEOF SN+ 5 2 LICHA LT
Wh, 197T6EENSI9TMEROBREA 7 7 X T, REL Y004k
WEMN, v) 77t EFLES ZLIEEHMLTEY, 01/30F, <
UZ7FTERLCRETHILICRHLTEZ, RALTWD, @4
DRIEHEE L BEFRULDEN, =) 77 F&2FaEHTLIE
(occasional marijuana use) WM L TCExEA LR YL, HHT
ERERBREEY ZEHEZ TN, LML, =V T77F
ZHRUOIERTAETTH, HAEOENELHERENRKENE
BEZDEOEIEE, ARIIEMLTEL, 9BFEEOBRRES FAD
43.3%0FE, <V 7 7 FOHABLRERIBARTH S & LT,
I978EEED 7 ZFRADHPT, FEDEZX &L DHEOHIE, 34. 9%
L, vV 777 %1 EN2ERLTHD L LRI RABREE L
FHiL, 19755 ED S T A TiRb T 1% &, Lhrd, THIT1978
EEDO7 T ATH, FIEZ0YE (8.1%) ({ZBD L, 19T64EEMS
1978EE D7 5 ATIL, BFLED S Ah3I AOHED, —BLTARD
BT 77 2RETHI L, EMCELEERZRETHELEN
HYEZELHTEY, £k, =V 77 +OBEAMERE, BOICEC
LNABRETCRNWEEZ A2HFEDEIEN, FEIEL LTS (19754
EDS T AT/ 3TH-T=0M, 1978EED 2 7 AT, /4o
TUVW3), ZHRICH LI9TTEEN S I9TSEEOERAICSWT, ARO
BB F 0 OREREMCBELT_ETHILOEREF 2D
D, SAF2ADEETHEN, =V 77T E2BEAANCRESTSZ
Lid, BEETRETHIEZLDHFN, ThIAITTERN,
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4., =) 7 7FDOARBICERIT TR

1) KEDIEZERHIZONT

<Y 77 FOILFELRE (Thbh, AT 77 TSR EH,
LA E LT 51812) 3, BMMLRMBETH-T, AFHETHE
IRRMTEDLLOTRWY, EELRBETH S, FlE, —M&icids
LILTWRWIETHIA, KFRE, Ll Eb 41905 BOE
WMESETIBO THERLOCHSB, KEERIZFRD BLDH61D1L
WY, +hbb, v/ RE, KREEFOLOTHD, &
PFE AL RDH G, 100D, KETHINE I hEERTS
Ebic, SRHENINERSHL TS, KIEARELLEEE, K
FITEENBIEEMEODDH D LD, B (B — pyrolysis)
L0 BEicRlofbEmicEd 5,

KEFELY, BEIE L > CEH &N ZEREMIEERS delta-9-
tetrahydrocannabinol (#7421, THC) DEMN, ToOMOLEHE
DEIELEBIKREL BR>TWD, FAF¥--THCEMSIDA T E
A4 FOERIZ2WTHE, MRS TEES, FE—Dh /A
FOERROBA /A4 FOREERICOWTIE, EEELHZ LK
HELRENTWD, £ OEREOHNODIZN, T#-9-THC
DEFBY, < U 7 7 A OBEEE 2R T E0 BRI 5 5,
FOMDILFERE, ER, THEHEFOL 2 HE~OERL L LI,
THCO L ERAZ2EXIATEELRLD LS LDEELRD, THC
L TH, 2< 0EELEBHMERITbOA TEM, THCH, X
RO+ ) 77 T ORGSO —2IZ T EFND LR L TRk
bR, Lied-o T, THCICEY AH3Eohizek, W Th S KEf
BEZOLOOOHRIZOVTiE, BICESMICEES ST ERnd
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DhbHdbITTHD, BiKit, KRCEENLFBA DL TE/AF
i1, BORBPHERORECELTEDLSI LD THS, HFEHEER
FEAHZEEFBAE UTHIICEE Sh- KRR, s
CBETONERBELY bFAF-O-THCOEFRITZ N, TAUD
BRETEOHEORBREDIZFLALR, LELERMRT L0 LM
HERER D DI B S TWERKRERCHR TS O TH 00, 71—
FEOMOFRDAERFNETIDOICANORTEL, #Ehb, &
RECHBTAFEOKBFEOTHCEARIL, 1%E2EBL2b0REE
Ao R,

v U7 7 FORSBRRECELTEIIEE, BER~YV 77T
DEELIHIC L > CERCEH T3 - L3 TEho7ed, BIER
BTV Y 77 i, o PhEfibEOTHCERENEAE
XA TWAZEHBALNTH D,

HEDRICBRIR SN RKEEDS A0 &EiToTELI Y
Loy BRSO E DL, 19THERE, KEEOSHHMITIE10(E
WHM L Z 2 2L L, I9M4EICHITShic A F I anh
oS U 77 (Mexican “brick”) (Fhbb, w775 1%uo
IS AFERLELD) OFAF--THCEHER R, ¥ 0.2%TH-
fo. IQTHESH SRR CHOTHCEH R, FHH2% Tho7
BILEICSFENE, 2o E7EEEbhs KRER, EH4%%
HMix3THCEHED LD Thol, Ny va FAN—HENET
FHECAFETCE b o BfEShiiERo~ Y 7 7 F OB — T
i, FOTHCEHERIZ, IFF11%1HBRICRTIHILDOTHoT, =
D L5 ARWALRE T, BT MRVBELRRVORBIZEL D
5HL0THY, HEREREEZUVZEILIZHLOTHS,

KFEDILF &Rz >V T OEilMBH %, 2o, e DAHDHEO
BESEE BT, ThEOWBEEAMR L CHET2LEED
HLTE, ThoDBELZMERALLTRATEIL RS L,
Fai, REHOPRL<V 77y FOMORSTOUBRERRNTE S L
Jhd, ThETI, RILVECLHEEERTDILDDNL
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§
ST TAENFEBEREERATWS, =) 77y FOoRSERETE

COME L EMERTERT I ENTREE LD, v V77
DRFOWEBTEDLIICRI L LB, Kifido<l 770
HOFREA, E+EFHERIVTLADII LI f, BiEICL- T,
I hibEmERNRZLICk Y, ZANFETEFEET 588
2B S L ATERRICR D, _

B, <77 OEO{EERMER, HYLREEESIVTWD,
EEDLDOFIZ, 150 L DL HHZ LAAMCENT, +D
— > ThDBHAYE LY (benzopyrene) 13, BA - HHEE LTHS
nTWBL, w077 FOERICE, #/AI0ELY ZRBT0%LE
CEBERTWHDOTHD, BliE, F—nBoEnZAaLbbh<=l
Ty FERADPEDE—LGDFTREN LR ERTHWS,

= U7 7 FORFHRT OV TIL, DTFDOESRIRZ & Lavdrds T
W, FAF-9-THCODISLA EDRBHH R, Tofad~ U 7 7D
SOEFHDORBH L L BITAMNCENTE L, FEFICHdhbD
L2 EEHREL, FETOBBREZEHTERIE, Fokicl
TIhoD{LEMEBEECEEIN, BRI ENCHEEN S0
KOWTHDEEREFRE/LIZ LB TESH, ZOERE, V777
OEHHRICHTHERSMZRET ZOEI2>HOTH S,

FiEPeha e/ A Fer0REE2RE LERT S Z L3,
EELBBETHD, BERELIZBREH AT I LICRY, LK
BUOFOMoEEREDICHII L FE ) A FOBESERECRIEY
HIERTED, BT, BXEV0OFEEEICL HHMELETAR
Eah, BEEHRBAITEORATWE L ZA5ThHS, ZOHfiPE
SNT—RICHHATESLHICAD L (BELIBVIERPZAHET),
HEBHEO<U 77 PR L ABETEG ERECHEIZERL, S50
(TEEOBRET, HE~V 77t 20T aEE2L0nbn2 R
FizHWbRhAZ &5 ), ThETO L VBRI, FREE
TITADBEEABERICL 2R REFHT 2 DICNEREELRELT
BHeLbiz, WRBAILESTEERLD TH-T,

U 77 DFEERBEIC OV TOWER, TR0 S blciitsh
oo TOFER, BIREL LI~ 7 7 ORGBIEEEMEEEL,
FEMICIEROREICEREE TSN LS Z L 2N L,
BHDPOAFE/ AL, vV 77 FEERTIEER, ToFH
IEZDECODWTOMBERRE L, =) 77 FolbFico>0To
BBERE S, REOZFHAERSE L < id{bEMICEfi s
TORBOEBEITON 208, RELAHZL DL RS AREEN
HHrZ e bREINE (BRLOMESR), Bkic, <) 777 01{k
2EE LTCOBPEXRL, FTAS-9-THCHUADESH~Y 77+ D
MBEZEZDLL AT TOR LMD e, =) 77702,
HPFLHTHCEFEREICHFERL, Z0oBEIC LV R 3RE b0
LS —BROEENEDTREINZZETHS I,

2) TY 77 FOREHE

< 77 ORI, BEASIRICET AR, BT ACEE S
TWAR, <V 77 OmPNEE RO HIEE IC RIT-T R85 R0,
HELEERLOTHD L eRBTILERDD, Zo0RE, BE
PR TWAEEN~Y 77T RERA LGSR, FEREIMNETZL
bhdBENLHDZ LR, HEEEREDMOEEZBHREIICL
ETERBORBELEALTVLDOTHS,

< 77 OB (high) 23, & XFEABMEDIC RIS IREIC
DV TH, B HI90E BRI EN TEY, =Y 777 0%
BIZonWTERACEA L-bol, LBEFRRRICELAVL®
THHIH, BEFELTNWDLZOTHD, ZibDHHORR LOFRHA
i, EO%OHMEBMORITERAEICL > T-RMICEIEENTE R,
RONCRR IR0, mhEeicx+aEmBoRETHY, =
OHEEI O BICE, HFER 51X A (digit symbol substitution time)
(PRS- R —EORS 2 HFICRAT HEE), BIRRIGIHE
(choice-reaction time, RIGFEfZ RAZ1EETHY, TORISH, B
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REFHZ DI R L ERIT 300 hho T 3), B LT &S
JER O DB~ B AR REHESRE CRIT N2 &8
BERTWE, MK, BEH, FR2LEETOMDOIERE LS
bz, BEEESITAZ EBALMICRT,

—RRENCE X, O X3 RNTEICHTAEENRER, <Y
7 7 T ORARS, #E0EE, @AO~Y 77 ot ittt 4T
HEEOBHEXPENED W DD OTEITHE L Tna Z LA RN
&R, EEBMENELOTHD, FHDLERZLVHDOTHN
iEHBIEE, FILVWERPHEBDREFROHDIERLY LREEFLZITD
BENSHL 25, BESIZEIT3LEEERD, SMoREBckE
T T7rFORBIENIEATCHS, vV 77, HSEHEITON
TORRZEEL B ORBRRFICE s L5 85
TH D,

< 77T ERETZBE, BOORBEHIFCELILLHEEZE
WA bR D, Thik, BIELERECECHEN
b THLIBEOHRLZLY, AETRRENAZLOTHLIFEEG LA
BCE B3I TH D, BEETIED LN EERTE LD
Bickhid, =V 77 HiC L 5MEMITEBIERCHERREEEXD
HEDTHY, vV T77FHRE L TWRVIRIETREAEERZ v
TEOb=Y 77 FREIZ LB ORBICH AR LTFRETE
VWA, R 0EELW, Ziuk, {EEAEYE LEIEEBEICHED
TAHFRELVL, FhEARTLIHBEICONWTHIZIEZD L L THD.
THUICEET 2 EBHER, BEfThhieboREELY, WThizo
WTHIZITEEDER L 2o TWd, EHsAE - BaBEic iE T~
Y777 OEEDRIE, TOEEODARL~Y 77 FOREEICL S
TREBTNL IZLALDBEEEERBRELLLT LWV IATHR
FERELTVA, :

v 77 Fic L AMESBETOERICRETRHELEENICE -
feBrgeid i, BRICiTh A ERECOERA ZHICHEE LIzb D
THY, TOERIZE-T, = U 77 TIRHEETCOERTHEHITS
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LOTHLZEREEMICHALNMIENRTND, AU OFERLER,
EROBERHIARNV 77 FE2F-TVE LN Z LEE5PHL
M ETHHDT, BELL <) 77t OERME, SREOHEEIC
B AEELHBOTRIIN L TAEREESRIZTLO L EDRS,

3) YT FFIZ& HRMNEE S BBHEERR VRTIERICBITS

PO ER(EE

WA RS L~ cow ) 7 7T OERE, RS HBEER
BARVCINCEET A HIREIRZR I bOTHDI ENH Z LiZ2T
AR EAB TR T3S, =1 7 7 FOERDEEEEEREIT
B2 5 2 L ERTHEICE, FREICET 2 B EREER O
i, BEBEEEEEEEICLSHIE, 7 X ba—Xickit 5#EE, E
PR BT 2 EEITE, RUNEBEICHESAEZbOTHIE, £
KoBFEERICHBITARBESOLDIIThN, BEEREZETH
B EREE AT AHRESE T TVS,

<V 77 FOEMABPETET —RILLTHESBIKLETANLNS
Loy, hOBMPTRCLVEFE NI BELSELTHE, <
V77 ik A BB EBROGREEN T 7y HERSE
DERETETEL D, BOohHBECHE T, HRNRETH
BTy EREDD L, 60% RV LE0%ODEMN, v 7rtick
BRI BB EEIEE T A AR ELH A I EEALMILTY
B, w07y FBTA—NERERHCER DS Z B, TR
I LThHLEESTEL, O H0EWEHHTALICLEE
fEOBRERR, ThEnTEMICHEIHEELIIBELREVDLODI
HTHSHI,

FA KRG BFREREF SO EBEEGREOWAR, KA
b REFEZFREHFATHICL > TiThl, TORERICINE, <
7y FRIEE L, BEEY 23T R CERECHERIOIEERF IS
T, BHERICBTAREBERE B —ANBE N LA LA
a2,
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B Y 7 FA=THEEEIZL TN EBEE ORI L, BEET
Eine L AR A R EEE S LRI LE 1, 800D Mk T d S
5, 16%DLO, vV 77 s LBMRGER L LBBALR
ERTWS, TAa—ARKRE SR gy 7 (#910%)
bl 7y rABRHENSEAE, 24%ICDE-TW5, HEFEE
EHE I HLNL7Y 77 FOERICEET AMEL OV TOIEBIRA
REEFLR TS, LEX-T, =) 77 itk 2EERIZRITS
TEETREEIT OV O TR, EGIC B LisATEIONE, KEROH
HERIC BT A REHEBIC VT O EREDERIE, WTht, <
Y7 FORBETRHD L2, BHEEEEREAEEFERITDL
W ETIH—E LTS,

TR EGIERER, <V 77 TOERECN LT EORERL
HteE 2 21T B 00, FOENEK (parameters) iLE ke e Nt
ETEXRVERMEHD, R LOLEREBENADSH D AYEEEE
o XEB BT, ARKERORE TR 5 BEBHEEREGR2
LT BHOM, ICONTREFTEHERELRI TS5 EARYT
%6oﬁﬁmﬁwfﬁ,7977%K£6W@%%TK£H5E%E
MR A DD SR B L &b, EEECR L, <V 77 ik HHEEHR
BTS2 ABEOEERERRBREEI bOTHE I LML
LD = LB8EhTEE LI L a5, ROV, @&
EOFRELIC LT, + ) 77 FIC K ABERRIE T I BT DR
A PTH, BREERSAA vy P THEERITHACETEZER
Lirn Bl aEn<Twa, —okdiz, =) 77 k2Bt
AT AR B O TH D L HEBLNTH D,

& O BB AR & ORITIRGEO TS 1236l L TV A fERO e & i,
< ! 7 7 FoEBICRET 2 0TS R UZ QiB0TEIEA DR
B, TEMICHRVERUS E W BT, HOREORH (B
0 < ) HETH LN DL ThB, TOLIRRBICHDEF
IR, B EERE PRITRMEE N, HREO LTI T
W E o TR D, BEICILEERESE L ITREHRA OEEF B2
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BEEWNTEY, ThE2ALTIEEL, HHWIEHRIETS I LIRS
OTHD,

4) MIZRIFTHE

| = U7, —RREICITBE L WO FEC LV ERERZLOT
' HAEND, <V 7 7 FORES R UMSEICEREERIET LOM
Eymbn iR, BOBERBEICEN TS, ERiEMIENTE
KERPLETH- . KEOUWHIIAMORBERCHSIINLTY
DL IBEERE LSO, FENMITIRLAMORLD—DOTHD,
[18934E A2 & 18944 |2 3531F B KHEE (Indian Hemp) IMIZBSHIE] I
AT, BRICBITAREEEICEELIRE LY, ~ORBICHE
TEHOREERRMNBEEIA TS, f2id, ZoREEKE, <77
FIT S EEMEI R A H DI, FATL DBRKCEDTHDS Z
LAMNALRTNENTHS, LLANs, Zo®ERT, Hi,
EYRfE LT~ Y 77 FERETD L, LHPHHRPICHIS Eh
REMERERL, <Y 77 OEORICH D 2 OMORBHEREH
KSR OB BRI L T olmE b 26 L, TOFER,
HPx (Ganja, “iEkA v FORBETHY, V77 Feniy
2 OHEHIOE N E b SBEHKARNE THS) FRETSEILE
MERRRE XL LD, LETE-TVWADTHDB, ZOHEEN,
| Bz, BECRBIT3~Y 77 HEREERNLBENETTFETDLD
i RPEE LTS, bbb, TH Oy OBiERIZE, RRIETS

RUERLL, MoFET A0, FRAa0BRECESL I KED

AR AD] ELTWADTHD, 0LV 77 THRIECR

BXNSEHIZ, #-5a0RECRE L VERIRVEEZRETSE

T TR TWD, “OADIERIL, <V 77 FOREE Z A" aDBE

LR LR RIC bR bR, FhCENE L BYEEY 1 ARUT

D~ Y77 FEAERET LT, WER, bbb, MR

Wir L 0 e T AERAWBMN, FAaRBELTIOL D RE

PRI S S
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FEELTLOTICH, 1YLV IERDZANaBLETHLHZ 2L

LTS, ZOBRICE > T LA SRR ERE R -

T2 7 FOREREIZOVWTHE, BICREWNFRICL VRIS
PHERH BN, ZOWRE, <V 77 FICEEEoRERERER S
EMRH DD, BtOFZ A Ao bkB LGS, <) 77 T ORER
SRR RIS ERET, BAKEALOZRBEAS LEHLTY
B, TDESH=V Ty F LA aDENRLELENIBEBEOLD
L, BEREOF 237 0= e Tk, £k, £0F5—
AMLETL Y HHYABECEKL Ao THaDHL, wY77F#
Ak, TANF—RRnOT, EENCEOTATHRRNRCE
RCWABZ ik eBbhd, B, v Y77 THBERBICAFTE
BRIEOL & T, =U 77 TOMEERIIZ N2 OHEE (Thbb,
1 HY0104) (RS BERDBDH B Z L ERTHEALH D,
BEDEZA, Y 77T ORERMY L EBEREIHLIILEEHL
M LAY, FTAVDICBTE~ ) 77 HERORRIL, =
OISV TO b o & bARFERPHEHTICIETESDTHD, L
L, HtEichioTw Y 77 TR BIERTHE, WA HRE
FARBINRBDENI L ERETAEETILERDH D, F500
HokEY b, Whpd F—L0RE ERSRIZ, KFROZKRED,
EREYORECBATIEEESE LRI BRI SR, E
fe, = V77O, REBNEEORT AMERAENEENT
WA ERSRRICLVENNCINE, kA, FaDEDT
A bis, L<HmbhizBH HBYETHLI-YELVIE, <l
T FOEOPICE, FADEORESLD LT%LERICEERD
T ERBEEARTWS, B &ni- T I Z oo REORKIT & lifid
LRETEOICESEEEIL, vV 7 7T OEICL o TEREERT
ZILBEAMRIERTWS, £k, M=V 77 TO0OEsL2NRD
L, BT AHA TV THRENEZRT FURE —BEWHREDE
o —ic LTRB R I EMALMCERE, THhERIEROR
BDRARBOESICLHABE I NFEEALM SN TITRWNE,
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ABOBRSICREO LS REEREZTRVENI I LEBEL R,
FAHIL, FOREOREIERBICHERL TSI LEASS LEDL
ha, BRELEAREESHEIREEZSIZE, T OftOMEEE:s
BT AAHREIEKTEIOTH S,

FBRY 77T ERETEADOH FES A ROMPIRE & FRE
OB TES A FOIPEREZRTRICELIEIICEDIEDOTY
Ty I RTRAEELLTARD S, TOMCERREREAELD
CEBBALMNCENTNS, RTAHEFEYHEMOL/161ICTEY T SR
O, B0 EPHICEINOREC LYY 7y T OEERbahis,
ZFOERIL, FAaOBICEL LEEEALECBTWERE, Zhi?
HICO Y WEGEIC T DO L AR GN ., ZOREOHE
Zit, EOHEDROENIY 77 FREFEOLEDETHL I
FE A R, RiEERC U CEENR, RELLARVERE LD
FTOTHDHIENIBRETFTLTVS, BICARIZ2WTDNLS oM
OEFRBFE LT TWER, Thbizkiid, BEmik<l77
FRNY v 2 ORERIE, FRaD~AE—AE—b—lHLHS
k57, WEEEL, WRE, [EXE, MRELLVSTUERARENS T
LAEBELTVS, IRLOWRO—Dica—n v/ ICEFTLT A
U hERICETAHERDEH, TR, Lok S RERTEE
Hfpny v 2 ERFCHICOELBERTEY, EENBRALET
ol WHZ LThd, il Py, FUVvRUPIARS -
U HIoBIT AP EOXRBEERZICOVWTOFRICENE, chbdX
FERAEOMCREERNH S &0 ) LT REE A28, T,
“RHDEICBWTERNRFET Y 77y FERETIHE, 74
U AERERLTWE LS, KEOEEZHESBRVIAL, Hofic
LITH L EDTHEL NI EHZLARVWEOHTHA S L bhD,

SHETICEDONERE ERVER EORLBETD L, <
7RG HERTHE, A0 EEFERICL S TECLSBO LA
BoMcsTABER L LIS BThRLD LBDHLND, <)
7 e ERZER, <V 77 homc s A2 bbby TRIET 35648
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BODT, Tk b BB T ATEAT I RETHS &

BHh5.

5) EREMEEICRIETER

BELHOKRMERSIC L HLFERETTH H18944ED 1 » FAHF
WHRESOBEEETEAIDIFR L, =V 77 HEEBEICLE
WERIFLIZZEAREIRLTWS, Zo@EER, TA=2—ilk
BRI BB L= U 7 7 I L B AR R DV TR
A LTWAH, EOENIT, 42 FTREMERE (ascetics) HHE
REBBIEZ LI LERAZOBHE LTREEZERALTHND
DEERBELTWVWA, EEEIERIET< 7 7T OLENRESL
Bl LT, ARTEMEARICREME Lo Be oA EhRE, AT rREICRIT
+= ) 7 7S ORBYHEMICHNT LB ERIIBEZ<HD, Zh
LORBOFET, ABIAES BAEL Y SEVRELRA LSS,
KBREL AT AE R AL I B 5T 2 e OFNE A REEZEXD &
Lhic, WESIIEO L) ABREOERERLTLEVWIAT-RLT
Wi, BIEOWRTH, AMOBE0<Y 77 - OEEFERICTET
BED=Y 77 FEBRS LEBESICOWTOERIC RIS TERERE
Libodihd, £/, AHOATICRITTREZEEFALLLD &
Rof-EZEL W< 2hdb b,

ABOBMOBE, LFPOTA AT R ORER, <77 F
OEREENEECZDICHFALTEY Licflb b, £ 5 Thbo
Ehobdhots, 0L, BERICLAIFBRICHIRREVEVATH
TWBR, ZORICONTORBO—E LT, —MRIICHHEhT
WETFARAFTOUOBER, <77 FORERIZE, REGHE
BECESET S ERbT b D, MEREOREEIToN DRI
roTit, V77 FoRREPELAERILENEDD, £, TR
FRFarOBORREHEREESTTD, TORESEFEHEANIC
haobbdbhot, v U 77 FeikEn, roBEICER TR,

MFP DT R b AT 2 ARERKANICHBIEND Z LITidhED
2L, BETRELHTRY,

v U 77 FEEERMICERT 3 BHEOKRICHET 5 Zo0FEic k
i, WTHEEUE OB b IR TR F oM EMNSEIc+
FREEBRRLNZ, EOZH50HED > bo—oid, FHIR
RTT V77 T2 RET D6 ADRELEHBEEOKRIZOWTD
METH-T, |

INbEOBMICEDT Y 7y OERABER, —BYY 8ELRN
L20ETH-oT, —ROEEERE LDV 77 - OERBEICL
BT 260 Thol, TOERIZINE, BFELHETOEEEOR
BhRLbha L Ebic, EREORTOEELORFEESTED BN,
LOMEDILEDZD, FY v itBITH~) 77 FOEERMER
FIZOWTDIRICE 2T, vV 77+ EEERLZBAITE,
BAOMELOREMENES LD, B ot EUAR
BT D EBRERD, Yol RBROEREZ bOONILONTILE
AN TIEZRVD, SRHCBRICEREEES (Fertility) ARFITIHEINT
WAHA2 DB, BELL <Y 77 FOERICL Y EEIEHOBEGR
MELRZ EIZRS,

HicFHEIShiHERsETomRictlhd, =V 77 FodERAoiks
oD L, ATEHEENER OBEECEIREE L Ty < Z EAHEMNI
Enfe, HE (19T94EXR) FTIC, <V 77 F&2ERALTWARH
o, vY 7y OEROEDICEERFEAEERE LW I HIES
LTV HRMIZ RS 63w, BETH, EMEEOEbARELY
CHDFHHFEIIN L, EXRBEREFOMNEINIEES LA
VWA, HWMERBEIRALYI LY 77 FOBEEZTROTVWOT
IDEF—OOBLETHS, '

D EFEREICHT B 7 FOREB LW BEIZOVWTN L
i, Bk, EEo ARSI s< I 77 ORBEICET 2R
HE &S LB ERBIThN, TOERE L TENEENELS
TMREMN D Z ENEBFEN TS, Lo L, HEFE TOEETIH,
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EE, BEMRLOEEFEALRY,

7AVARRBILBTE~Y 7y FOEEEROESICIEEELY
BOTHCR® BRIz L, THCAB: X tgoT b7 ¥F
Iz 2T ZIEREE (reproductive loss) A4 CAHE, THCOMLE
B TWANTALADHABEDRTChH-oT, THALDOFHEFEEDKE
Sk, BBROET, HE, BIEROWIL (resorptions) HEThot, I
ROFEEHELTREMIZE, —E0F—riBbdI Lk, 470
LD TIked o t, ZOMEOCEHT, BwE LT, TOERBRER
NnhEZLDE, ABoZERSREEROBEORD<Y 77 725
&, ZRETHEOHRRMEBEI BEIBRENLEFEALTND,

BT el F#E (female “street users”) — 4 ibh, ZADHA
Bizve Y 7y FEED k- CBT ABEN TR EIZ LY,
X B I kot ORI BUE L 15D RBRORBEIC 2V T ORMRE R
Ehic, ZTOPRTE, 18EMY%EY 3EUEDFIESTE » ALLD
B, < U779 & EHLE20mmE 0K E, FHEROIFER 71—
FOi L QLB IThN, ZERRS— T O, A REH
REE L LAHEENRE D, 0BT, P (Thbb, MR
BRD4RE) Ay, L EEREROBMBAE 2D, 2E9,
ABEMIC BT 2 EEMNREL 2D Z L BEBEMIRaT, i, IO
IN—TOERICET T s Fr—Fhbh, HERCHSRHLNZ
BT BOICEERRAEY —OREQETARZT &, WHERIC
= U 77 alE 5 i, RIS bh A iz s LEDbR
B, TOLHRRRRE, HYHKHD L TRHHE, RIBTHEAR
Lo knbhE sy, =) 7y FERE MR, <) 7y RE
bARVHBHEO ALV LEEO T AT LERATED, T
BirpEer 51 b0 Bbis 5k, fikibicid, ERERCE
WA RIFT Lo BEBEROBV A -0V THD,
Fhizbhhmhbod, =) 77y FOREMBEEE, TOEROMRE
LT, b FoZitiEANEabhaBThdidhd L) HES,

Btk ARV TONEF —F Itk o TREENEDTH D, & _
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AN R E DN TE L ETITOR IR L H 545, Thid EOMEE
ZRAREIZT AT ZOMEMNZ Ly, M8 s, b E TIHESR
HIRFEI L B REOEHEOR T, BiEot#EAESEEMICSHK
EEHTNENLTHD,

BEHEOIERTHCIC L A HEB (THCOHEPOBINBREROBEF %
AHREC T 2) IcdLiud, THCHTFHEE B T TV AR OO H
WWHEATEY, Lib, BRFALCTHCHSEA I THhAEICAEh
T FHFAOERICLEND Z EBHANIENRTWS, BT, THCAT
FOMOI TS A i, BREBALTTERTRELTNSE
RIZBBREL, 22C, BIROBHESE (MEEte) PIcEET HHRN
PHTLHZEN, EBZEhTW3, Btk a< ) 77 FOERN,
FOFELH LAEMROHARICERLZ RIETZ LTSV TIE, &
WOBEE, BE, V77 T2 FRIES LLBEFOAAXTL
A, AEOHEAICE, £2EI0RICET A ME RV, EREPIC~
V77t EERTHRIE, BEORFRELZ L TEZEAEHSZ L
AN THENE, ERPICRBTS~ ) 77 FOERITRLTERR
LD TRV,

BT RIT T ) 7 7 FORBEICOWTIE, EEPET &
EMELBEBENRTVEN, BBICHLNIR>THAZ EL W 22dH
D, Thbh, v 77T 2ERICKRS LiBEiid, BhoLTE
BRICEELT, —EDHBETREERZRIFETLVWIATHS, TOLI%
—EOHBOETBIRICEEAE D0, BISEETCIEEREEDT
IO RATE SRIEHERICRIE <Y 77 T OREBERET, NANA
RANZRLOFBREBLIS, 5/, Z<KETHE, w7770
EEERAZRVEEZ (regular user) MRESRABROCEET, B
DB R VDR IEEABERE 22T A AEtENH D Z L A3
A EITWD, 2ok H B, AFBENARRIZELTWS
BECHRBLIBELZRALD bR HIHFFIINTHEEDN
M, BERRLOLRE, BEIC, vV 77 B ABMOBRCRIETE
BZDNVTHAEALZENSENELTH, HiRPIZ~ Y 77T &{ER
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AT LI ENE P LB RETH B,

6) DMRmMEICRET R

2 07 7 FOLRLE I EETREII VT, BHEEOBEENR
BIFLATEbO0, “OPFROMNSRERLAL, BELREFIE
OEFFATICBEEIRTEY, 20X 3R AOBEICE, 7V 77
Fio L BHEBOERET BHEARES LS Lk L bIcEOREBORER,
BEBLPRELOTHD, TRHOTFERD—DIIT, 2IROBEDO~
U7 REBREAMARAREET, vV 77 OEMEMESEL
BFesid 0, ~OBRTE, BMLEAROBHo~ ) 7y FRRE
i 1ARBWL3EADSY Ty FF N a RS LI R DA
M REE R~ Zhickhid, =V 77 oRARL OBEIZ SN

TH, BEORERRIEAIRLOTERP212b0OD, w77

F T OO, DR VIS 2 AL S, ZOB
FeEOWA I, IRARE ORRERBEESRD bRV,
Y7y Fo@EsEROERE LT, v ) 77 ORI RIET
EIr R T ATEN LR TAEHTHBE L LTINS, ZOFFEND
Bble i B L7 25 ki, e DR oMz & 2 BRI R
Chh, BOEREFELEHD HOTRANoT, LIL, TOHE
EBORMEEBRTLHEIA L L S0, BRI LBSEEICEEO H D HME N
- ) 7y FRERTRE, BT b, BIMECKHRY R,
s A DREOEA L D REICROEREE S LI IRE, IO
Lo, LlEmEREoHT s~ 77 T ORBARKEICENI &,
w77 FOEANRERBIIE CENR-Y, HEOBEVRRAE
F#EHR, PEICARDETY Y 77T OEREET B0, HERL,
BARDERELOILICRBEAS ), SEIE COMAERMRLIL LD
A ERGR, LEEAEROLBSRREE oD, vV 7T
BERTA~EIIANE VW IEEN, EYlbol LTHFIEN DS
ELOTHD,
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7) R FERERRK

AR DREX #EFT 2 LicBnWT, ARoBRicsT 5 8RR
7, BIRERGIIEELRLOTHIR, Thwiic, TOEERR
BERIGEVOIWER~Y 77 FOREIZ L - TiRbh s LW oG
BHDZ LT, HERBEABREMETHS, vV 77 FBARDE
ERIGEEZ I O THIEINE INTOVTI, HETARENLX
NTE, ~RICIRVEROBEB#HEBWERICLSF—F
T, =V 77 FHEBHORERIEZINET 2 L idEETHI I L
BRENT,

ABOEE, &z, RERROBERED LNIBESTYL, Fh
T RToO- Y 77 ERFIZRDOAEE I DI TS, 20
BRENERICLERNS S, < U 77 FOWRESIE, REOETER
BFELTWEZY 77 TR EDLROALLEAT, BERHESEOMONRE
KU DREBKEDLE I hERET B OOEZE FOFEIL,
SETDEZAHThh Ty, RIETHE, ZOHERELRMBEIIRMARLE
THBLEVhRFNIER DT, £, ZORBECYWTOERbE-
FH LEboridE LA,

8) REHFKRE

ZOEFTH, B LWGERIZ 2, 20T, = U 7 7 oS
X 0 ARIOHERMERICREROBECEESM LI L v S BEMAH
HERNIH, BEOMEERCLINE, COSbHBENRLDTREL
Rote, BBIZHREINTH2 AMIKEYT 2 =0 FENHEDHEIC
X, —EORMNSAZ EBEANICERE, Thbh, TNTREA
& @ (retrospective) B3R, -F 9, = U 77 FEEEHERALTH
HFx, 77T OHERHZLHBLAFETH =, £, -1
D FEMIFROHEITIE, = U 7 7 T RRE OETFRRO L=,
BWEICY 4 VAMGRFIZ ol 55, i, REEOESE
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R RIET I AL TWAMOEREETNE I, FEO
B, KEOREERICRITTRERFMT S LicknT, FOLd
REWREESONE VI EFEL TS 2 EATE TR T,
THLOIED S LT, KEMERFEO I —HOFICRERD
RIT (gberrations) MW LA T E Moz, BEICRESA T
5HHOT, BIfEIC (prospectively) {284, Fibh, <V
7 > EROEE L LEHENR=E255, ThbOMER, Wi
b KBS RERIIEFRIET I EE2TELELDTHDLP, £O
FERIZ ST, TRTOREEFIBERCHEL L LHIBEDTY
77 P EARREZF STV WHIHEILY, EFEhBLIHLOT
hot, REEOKIBOFESY AL LOOREEERN, BEIZTO
ARTEElEwY 77 TR Eo I ERBHBLEVWIBERILST, &
BEhiEBERAHY, ZoLkiiBEL<Y 77 OERAORRE
o T s, = 777X BERERLOICLTLED
DTHD,

EEE CHEHE Sh A ARIOIEIC ST 5~ Y 7 7 T ORBERA
LTWaF— Ak, BEREERZSOHBOENIEILILEZRR
L, 7=, HOTEZEE, »oT, =77 FREEDESITI,
e DAL LTV ABIEANR2 D EVEISEEDTHEI L E
e Lfe s, B Th, iR o Ao B MERICF A5 -9-THC
(U 7 7 FOEERBEERSY) 225 &, REICRAEOED
IEWHI OFE BT AR L DT LEHELTVD, LIL,
THHOREENRED LS REKEEOONE, RBHANTERY,

R, w77 FOERK Lo THREMCERRAEOCRE L
U5 oL &RATHERE, ok, FELRVENIZETHD, L
L, REEOEASE, 40 COPRITIIHMNN D2 o DICHEE
BB A T o fe B Y T e A, P EbEEShThE
B,
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9) ke

DNA (7A4% L U REE) &K, RNA (V3R 6REUS
SNZEARE (Db EARMITEREOEME L RFHCEEL TV S)
o (inhibition) (ZRIY 2 ERE TOBIEEREN L O L S 2k
ZEFOOME, RBFATHS, ABRUGEHMONSENEAREIOER
ML TN #-9-THCE#MA THD &, DNAGH, RNAGRR LS
AT EERETRERMNIT S I L B8R LR,

FNE-9-THCEMADZ LIc L0, HEaMN~0TERE DR YA
iR Lo, DNADOEE SR (repair synthesis) (%4 % B
RO LT,

BRIZEE SNEHRICLY, RES L IBEOBEERSDNL D
s, TR AMEOIRBIE N B OHFIC SV A e B
ERETHRERS B L VI MEAERSA T, TO k5 i
EHEWLD TR A =X L0—@EHM, EESZHATICEESHT,
RO 3DNARBOWMEI TH B, DX 3, KD
L ZZEDILFEREZ OV 200, BB BT 3DNASH 1%
CHIHI LTV a A, 2o L) RFEBAMOBEICLEE 5 &1 hiul,
< V77, BAANHEESE LCOMERBEDLRBZLI0RE
7253, LalL, BEETCRLEIA, KAFEDL LIMESERICES/RER
T2 DG XIIRBRRBEEZOWTRIZ N TS, ABOF Hkao
WHREIH T 2 DIk 22 EBIIA SR b oy, s e
L Ut ooy, BMoBS, MEOCRINCLEEFEO B
SHAORHERKEBRFC L - TR S35, B AROBESIC
HED - EARE SR, KEERT OSEE L ki il
L7c3iid, AEoBREBHEFRICEST 2BBIESTRE (organ
rejection) MEFIEICHEITDZ Lic/ s EILAELY,
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10) ReMEFICRET SR

A EY AOHEPEOP T, OTECHEAICRERINHEILN
(2, BB A— Ao Ll RN, KEOERPRETHD &
LTV, ZORVOWRTE, 3ERL, IHEO<Y 77 HER
DEBE FOIOADHED, BAHERMOELORRICAVbR D
B ORI CHAEMEIC L AIBRELZ TR, TOMRELLI,
T OWROFEEM LTS, KROBEAEZHKT D LRNEREEI T
LIk B 1E5 5 LERSITTWS, LL, ZOBMRCOVTRE, ¢
RTOBHFE, <V 77 FUN0ERE LE TWeDT, AOFRR
L=l FoifE RREERICENADHZ L, BEIN—TD
MR BT R R b ot m L S OBATHE SN, LL,
T OROOA XY AOWECEEMICHANL, ZiHCHEEL TS E
2T hh i TOROHREHHEICERL THOLLERILTS
Do

HYLylzidawl 77 FOREHEREICET SR T, Bl
DT bh, BEEREERR, < 77 FOREHEREICHER
MEEZ 2 THBEHE I DEHBT 2 EDICAVoh, TOX) ¥y
DWEOFERIT, THEBFETHILOThHof, ThbHL, w77
FERE L HEERE L ORI, MekoREE LR O R TER
ot

FOEIA=YMETTFa—1t v VHIZBWT ZOOHERTDL
N, = OB T, KIROBEEFRAORREFOFVHEOMECT
(ay¥a—&—BBREE,), 20, MOMHEMELHEEMYT
5 ONEERIFIC L VRE L, 2O 20HAEDCTIC LS
OEERRL, HeFCRAROENBRBRAELLIZLEMLIATY
2L, IRERE R RERRREEIC L o TR SN, WTHOE
D4 Y, KEERHEERA SR »oT, L, MEESEFALE
Lo, FOERMCEAFLATRERGRVEASNVL 2hbDd, 7@
bbb, WThHOFEROES S, <V 77 FOEEPOEHEREH O
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RE LT, #bhokmr) e isiEOBbREE 2 MEEEZ RS LT
WRNW &, RU, AFEPOEHORHT OV TORBRMHRE TIEBA
WCERNWILETHAN, BFHEFToMOEBHIC LD R EDREN 4
Loz &, +mdH0HDILWIHETHD, LaL, 58 (1979FFK)
ETCIET LisiFRoRiziE, ERCLVFRENIBEDO~Y 77
FTORARET, #HERLEENT 2 L CoANEITEA BRI R EE 2 5%
152 L EZFEA LRy,

HOMREL, CHRERERIEEEN (scalp recording teach-
niques) @b YIZ, FADOMOPICEBIFEIRAT I HELLY
WRFELi=as, FORR, BEMA~Y 77 T OERIICEEL T, MiC
BB EsREE 5 Z LBRA SN, ZOMEDRIToL I—2D
RERTR, TAVYNVZER<Y 77 F & 2 1K% 1BMbHREY S
HE%HOEDZ Z & %6 » ABET-EE, FofR L L CiHMmiats
RN REROEEBRANLEZ EBAEEINRLTHSE, ZTOZ20F
B, WThbBplicv V77 2 IRESEEREE LT, s
L < S 2 B B AE LD TREER H S &R THLDTH S
B, ZOLdel 77y R LS EEEEE L < (REEE O£,
ARE LS EEBHIZ EO L 5 2fTi#z b bdohionTid, RE
DEZAFHTHD, BOBEKHWEDZREST S, Ml (EEG)
FEALEJOBECH, <V 77 FERECERTRE, —F8ic
RN E LD Z ERH b, R Ko RICREE
LC, BEAZNMEREBPECLLZ I ERBED bRhol,

1) HErREP

ORIz Ti, FARECHEER T M ohiEBY, £
NLAE - ORBRCRET A LDIERRIE & A EfTRRTORVLOTH
A%, BEKHBHLTWAZ 2BV RFTHETTHLIORMENZ L& X
SEBBRWAIRE-THFRR I ELEDRS, =V 77 HERIZEL
AEH—R A REMEERENRINE, BE0<Y 7y FRIGHERS
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RTLESZLTHY, ZOHEE, NG~V 77 FTOREICL-T
BovD o RS (Tibh, HEFEBRLTHNDILE, <
77 FOREIL L o T ERI &N —HHARBEEDOPRELATHD L
WO L DBEE) HERoTLEY, AMOBMRRESIZEZT, Z
O L5 AR, HEHERROZ L ) 77 HERFR LCEZ D
Lo ThHrY, RREERFEREOHEESTYH, FHET, 2RO<
Y7 7F (HlxiE, THCEFROZ W~V 77 7)) 2ERLLHBEI
i, TOXSARESRIAZLDTHDS, TOMEREIRIC, B
HORTRLMEREL D ERESH, <V 77 FZLDSEOMENS
L AEBEHRENHE B, BRI THEET D,

— R ABREOERASNE A ik, <V 77 EREICHkE
A r L THhY, EMRBHEEE 0BV AR, ToMOEBEEORER
JSRRBRT LR Enbh TR, v U 77 HERAZEORIG
i, v U 7 HEROEY b (set) LEyTF 4 (setting) IZX
DREEESRALOTHDI LI, BYELBRESNTERI L
<HB, Ty ek EANCY 7y FOERICBLTHLA DA
NWTWAHRE &4, i, BovFqr7Elk =) 77 FEERL
TWAROBBNBELENRY D, ~Ricv )77 TOEREN, &
ERLHTY 77y FOREENIERICOVTAREZEZLTEY, »
S ELLW), v ) 77 FEERTIRENXFLLHELISEDIHOT
bBIBE, TOEAZICHETE LEBMATHAMNRKIESEZ DRT 0T
LAEDH LTS, BERMICHIIBEDO DL I REIRAELWT
Y ARXETAMOFEE, <Y 77Tk AENOREREERIET
A7 DE RS E AV EHRAEICLH D, ZOFRIZOWVTO T
MEOM R Lhif, KEEDOWT, LDREOEHROBMWE, KUE
AOEEICHT DR ASNE L AN ERICEGSWAER, VYT
ez DM OREHEREIC AT 5 BHEREEREZ LoV &2,
B Sl &l

KERIC & AMFERC O ERIE®, RAMEIEA, SEEL, B RERE
EEOEM P ETe, SMIESEE (acute brain syndrome} MEL D
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ZERBFESNTWD, 2ok ) REERIE, <~V 77 FOREEIZ
g2 (REICSEORARTHESICHETS) boThY, &
KOAELY HRARICEVRESN I LD EZZLERTWVS, IO
—HEORMEERIIL, TAUIARETCELEVRESNIZ LBA
WS, Zhid, BELLKARETH I BRE TR, WARKENGE
SEDBRIT BARTEBILFIZAL RS0 THA D, Atk
EREEE, <V 77 FOFEERPERT L ICHOEET 3,

R KRB MRIC W COHERR, o kBN —BicSRE L
DbLIEKIERSR, o, TORABRLBVWIHOL X TEENE
FEOXZEOPIZLRLND, LML, ZOLHEMEoORKDRE
FELUCEMTDIZ Lk, BETHLRBEETHS, RERD, MW
ROZWIL, HHEE, HEXEHERIKELTHWANLTHS,
Fioid, £ORBE, <V 77 FLSORBEERAL VWA Z LR,
LT LLEBERCE - TELA LD TRAVERRFICLIATRA L
BEBAHLZLIZLY, LELUESEER2 OIS, TAY IERE
DWHOTIZ, Pv=ah, Ry, aRF - Y HTIThhiiEst
OWFRTHE, =V 77 HERIZLY, TOXIRBEOERESELSL
SR Ao, HEMNSRETHEYY 77 HERFORHE
D ED Tl BRBBOH TERRLOTHoZ L EbE-
T, TORIRRBEROBERFHELRh-TbDEEDh 3,

A ¥ RIZBIT 2 —2ORBEERFE T, &M= 5 KBHER OB
IZBWTEE 3E8MEME (paranoid psychosis) OFE, =48
B 3A (paranoid schizophrenia) oD & Ehile L= fFde 1T
bhTnd, ZOPRTE, ThThBRicE-SE, HRMIcRES
NTVLBADOREIR W TDLLEER T, ZofiEic L,
REMEREL, Bk, KAEORARZSPLTIERvESTLE
TORKESELLER L TEL OO THo7le, TOFREL, KK
HHREICRBL TS 2BIANHFORNE LT, FFEALITH
(bizarre behavior), ¥E£ff, RIA, HMHHAFMNEEFEOKRM,
BOOHRTICHTIROBRESEZ BT T, KRRICME LET#H%E
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FATBERFE~NNAESR, A Dr —tF 354 P & 0 BE
FITAZLiICEY, AEIZEE Lis, Z OBKEHERUEOMOE
FRIZBWTIR, < 77 FBAETIERRESECLEE, £
NELEACEED LBV TKENREETHIE, TOBEANL-T
WHELENBMESCETOMOREBERLLYVYEHRER I L LD
(environmental precipitants) AR &EI L X4 A & idHET
BB, KEROEEFHARE, KBOEHEHOINCBERONES
HoTWeETHB I LML,

oz b ExfER, ORISR BHSREFEO 4 EFICET S
MEEDD, BHANETRESATEY, £hickhid, vV 77
TEERATDENCE, OBHARREA 2 ELBIMICERL
TWoBEN, w77y F2ERTHIIEICLY, TOWMBRERN
i L EAEERR SR T A, koS omFseEit, fRs LT,
=) 77+, cnEFEHLTHBEFEZEEIRVALEL VD
2, Zhul, FRSRERECEL TR TRES L TR &
|ELTWD, BICZOFEEIL, TE, BHSERUSOBE CH
LT, #DERATHE S, TOFRIUIH L TRERRHEEENEEL
ERHAMUENRHDH L EFEABELTHDOLRBRIC, HlOEN
BENwY 7y FERERTRE, BUNOLGRBELCD ZLEERLE
RREICH L TEETRETHD, LERLTWVD,

KA RSO BEIC SV CREHRICRE LfRIc L, =V 7 7
Fit, FOREDEMZFLHBRLITOIICHROLED L O TIHRWV, #l
BOZRT BHERENSZ L, HDWIRERD AEIZES THREIDR
FLABRELBRRBETIRED ALK, w77 70ERETTHLH
U, EERSITVWS, LhL, ZOFEELHERFHLTVWA LI,
HREMELREIEDIEVWIEELMILIEBHEEL LD, TL
T=Y 77+ ThadDh, Thedh, 7Aa—nidEOWSn50FE
FHOMOEDTHDDMNIA LI TR,

HAFREFLEL OFIEREE > TR LZEY OB, EREE
F L LTENE & &0 72595, 000 ADEGIE DB REHFIZ OV
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TORBIEESE, v ) 77 EREOBRRERE Z0F OBKER
FEEDHTHDS, HORBTH, <V 77 Fick2ERAESRKISE
EFNThH-ok, U7 7FpEwEA, o, EBECERsNS
L, BAfhs s LTEY, BTN 2h0ER
ERLTHD, 8, ZOEFIR, THLALAWTHADMY (THC
EHEENDEN) W OhOKRBRELEED &, PAOIOIEICEN
THAAXITIE, fERBECDEZBLTVWS, £, ZOUFEEILS -
FOZETHDTIEL, )77 FiC L VIEHRERGAEED
ELHVBLLEZTNEG, $, #HiT, EHCLIEMETERR
Lich & o, HUMRAERPMGREL TRIAZ &1L, —BRIZEXD
NTVWBLEICEWZ 2R LTERY, BHRBREMNTE ERHD S
t, 5 %7V L10%DE D HEMFRER 2R L TRA TWH Z &4t
wWHbhir, Whw?d 75 v a3y & (flashbacks) ZFFX HHBEE
QPR vV 77 FUAOEEIC L o, #HTO bad trip ZER
LEbDbnas, TALOERPDTIZ viasy Zicd DIFHE
BEOERFEBRTIESE, TAa—AELLE~) 77 F2ER
Lizh EitBlIEm TR IA I ENEhofe, ZOMREFIRHREL
T, NBEICRIEEE, 8- bad trip (bbb, BELE--HY
WLV BER D ShiotEEREE) ORBREYLOHFE, Tra—LRY
v U7 7 FEESLREYEROH 53 (intoxicants) DEMAEHEET S
~NETHD,) LBELTHS, FRICIOHRER, RECMRICE
i AHBECRMEICBIT A 0B R, bo LYIOAL RO
Wi (less judgmental) {2, £, AFEZEHLLED, SEKEILAED
TARZEDLRNVLOIREAEX T, FENLLLTE S, BIFH
POEBRERIANONBL IR LOIEEZDIRETHLLBELT
"3,

VI FOT7 T vany s PRk—0%D, EhEOLDIZLo
TEIERBZ ENEHLOLBEUOBFRUCARE LOBSRHERE—IT, »»
RTHLBRESNTWDS, 72U IEREEROKFERAEICONT
DOFRETIE, 7T v iraiy 7 FXREEBICERTH2HICOVTYH,




(-

EFh, HbEVEREBEIZELDLAVEIIOWTHLRAELTEY, LTLLIE
RIZBISLSDMERBOREEFEFAL TRV EAALMCER
feo TOXRIRT T viahy s DBRBRBHENAIEEIELENLOT
HY, EHEECEREOLOMNEILFHSAIES AT, B
EOERPEMEINEH TREZNDEE VDL D, 20X 5 LERMR
X DFREIIBAN TR, ZOXILEREZBERLELOIE, @
WIEREZFldblznl, EETHH58bH 5,

< U 77 EEUCESICHT 3 EERISICET 3 ERIRD— o5,
EA BT OREIC & 5 3R %4 (Drug Abuse Warning Network-
DAWN) T D, Ziid, 2K RERERKTHY, BEIRROKS
EDL I BRERMOETR 3B/ O3 EROMAREBDIZoWT, ¥
OREFBIEDRA TV IL0OBHERELTCHWAELOTH S,
C19764E B AN H19TTHE 4 A ETO 1 ERICEDPNEESE LD L,
EYEROKERCBITIRE L OB THUERE LI-EREHBD S b,
< U7 7 DIELE, IMITEH -7, RERERNEBELREDS B,
—FBEF LWETHD198FED 1 ER T, =V 77 FOIEME, 614
WWERLTWS, Z0L>B~V 77T OIEMND ERE2 YD L 512k
RTMIHTLLESRIETERVS, bl b~ 77 Hi1,
BAREZERODEO—ROLEREL-THBIE, Fi, =Y
7 THERAEMEML T2 D L, BEMRINEAE L ESER0TVWEA
DN Y 7 7 F AU B L CESIAFETES L H It oo
Eh, V77 FOEEMESERLTHWAZLRYOESER, -0
NEGRLD LR N L+E BB L THhD,

12} = U277+ OEEHFERICE SAFBEECRIZTRE

vV 77 FOBERERORRE LT, RiEToiomdiigiEnmE
(CEHERI % (enduring effects) 234 U A0S0, BE
LEEWEETHD, Yy~A4A, FVIYRUaRZ - VAHD3»+E
KRNWT, MEIZFEINSG, v 77 FOEEFRFICONTO=E
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DOOWRTHE, TOREFEHTLIZEETERM b0, b
DOIFTRIIEIN L OB LEE (caveats) B oo Z L 2N TED

REFhERLRY, Thbh, FROMNELRo ) 7y TOEE

EREOHEBR L Rpolcl E, IRMERLE LT ADIZ OV TORE
FHrEL, RICTOADBEHEFERLE LTRILLELTHLERE
MLRBRTD LD TRl b, i, vV 77+ OFEHTIEY,
TAVIMCBIERAFRERARIZ O TChHI R ELNWIRT
bb, VLT, ZOFFITONTOEDOKRER, <V 77 FT0OMER
LM OEESEBES I LFRBLTE L, LL, FFEZ
LT, ZOFFBTHMAOMERL, BRETHINEEENWLOT
»D, LIicHoT, ZOREEE, HeT7 AV AOXRERFICEHLT
i, eds, MANRERATIRIRICH B,

TP O, KRRERRRE L OMBERA DICBAT 5B RATR
BHDH, ZTOFRTH, LEEOBEERETSEHOT X FEH
HALT, 850A@<Y 77 S OBENERERFLIADIERER L
BB L7, ZOFRILINE, REFERFIE, FORMEDEE
(psychomotor performance) M ELLBBISI <, RE ORE (visual
coordination) °EEDITIEH (memory for designs) ICEEER4E L
B EnfGEnt, ol RITE LORREBEC SO, B
HWHEOEEOEFOYY 77 HERELV L, HEHFOEFNERET
EE )7y EREFOBSIE AET o, Z ORI,
FORHWAIHSH LY FIcMERS Y, BN EE
(psychometric) k@ RMaMH B & LT, Bt 2T TEA, F
RHCTOMEE B, MBI IhEREL Tk, £< OB
LT, ALLREROSTAHDZLDO, ZOWEREFRYIELTN,
FIHEROMTETTOA I ¢NET LN EWI HATOEEIRES
il : _

BROT 7 hOBFER, WL ohoFikik Lo Xk 58, &
RBRFOREFEFERA L T2 R0, DMFRELRTFRTERBI LA
Ligw ) 7 7 T OREEROM O S ERRE bHRICRBT S Z



Lok B A, D ORFBICRANT B0 20t EFZRIC AN ET,
IOMRIELR T — ¥ E ASICHHT 2251, RECBVTH
HATEAEERIT TR, ZONRORFENRZLRLOMNE D DD
TORRETT o LiFTERNY,

BEIZ AT SN TWAILEA > FloBi) 28R RRERE OB,
FICILADBHERER (139AOEBABRERE OB L IRREITH
F2BADKHBERED D LOLILN) LEMH, ¥, PHEREONED I
KRWT—ETA1LADBHIFERAER L OBNRICESWTTL
b Thot, RSB E Lo KHOFERER, & —H%:
D THC#I50mg (2% LW ABE (THCEERN 1720 L 2% DKREEF S
2 EAERVLI0AICILE Y 3) 5 EMUEFEAL W, Zhbd
KIBEERE T LTI, gL 5, DEE (electrocardiogram,
EKG), JBi3# (electroencephalogram, EEG) ®A2 6+, &Mool
HRURBE R 2SO EFRENET I,

ThEORBEICHTALET R ML LT, SiERREIE2NT
DLET A RDEMC, HREDCESGCEEEZLELLIZLOHLIAN
BEEIZ SOV T DIBEWGLET X b blEfTEa ik, ChbDF~TDg
FBE (B L, MEPORBEBELRETIHERETOT A M &R,
IOT A MERTHE, MEFORBRER, XBEEREOHAITIE,
B, LERTHEARRBOLNE) ORI, KEEREIZSVWTY,
i, EEAFIESVWTHEER LD TH-, Linl, EEOLE
FR bbb, 2 00HEFA N (KREEHAEOHEEE, HFERE
(2 EE~ TS 9 AV LR A o MEWY), BERIET A, &
ZHEBIZ DN T OTBREAEEE, SRNRRSHENEET A (a
test of combined cognitive psychomotor speed), BFRIZEERT A B
(a test of time perception) ZE(Z-OV VT, RERMERFILIEEME
IZHT, HEEH LW OERNH,

BERNED, TOLIRHBIIHLTHEBERIELLLEALNRD
FiER EOW L o ORBESE, TOHRENGIEHLATRN, 139A
OEHIchi- 5 KKOEEFRED MG ARREH, Zhboizx
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LEWEERBRESEITESREZLE Z05h, LIADOLRILAOIEE
HER SN, BMOBBAOEEFTER, EENR2LOTH-
e, Thet, BRIZHASHELLTHATEZEFE LY, FhilE
DREZZTIEEDHDZEL D, BMER LIAL OIS H0E#
DUBETHLIEZE L VWoTz, EBEFMEDZ LOEMEIEINTIEY
DTH>DME, AL TR, TONROHREBEIL, KERHE
HERZ D CHonESEORE DL, KROFERICL> Tl &R
ST D ThHhoiOh, Thib, ZOL5REEE, KEOER
DN HofcbOhtndI EMNMETHEZ L LTWS, FLT, E
2, RRICEBT 2BEEEORMBEZRENICARRT o -nicE, BE
RIRFRZITI) ZEHREFE LI EERLTVS, 233, #A (inadequate
diet) HOEFHFAOMEABR A THRENT VLTI, REERAFOIT
BNIEEREOFR LV Lo b0 d L To, —D2DEFEL LT
REZSNTRebRnboThsd, KEROEREL, HEICki3
BERZBBC BT LOTHAIL, KEEBEATIERN D
DT, BMEEATOIRMPHERERL T LRI THAS, B
FELERBNTIE, IHALOMRERET, BERPAB T2 L0283 0
RiFEARLT, FICHEERETINGRETH S,
KELEDORKFERE & EFERE & Bl LT, KBROEMAIZMENE
HHTEIA LIRS 208 3 a7 A U b oifsicit, e &b,

KRELEDTHZRET HRY T, KEOEMIHE - THRATEION

BRELAZLETER LD EA Yoz, BRomEoyp
THHEBEN TN L idH D88, FAEE B LSS, 7TAVU A
DERTEY LCHZEOERBEREBVC L2, KFEDO#EAOIRR
ERLAEXBETHEZ L, LT, KROERICZE » TITHEIEEA
ICEEOR & 28, B REEE»LREL TV o TEEEN S
HILEOEENHDHIZ, TOLIRBEEREEESERICN
TEHEWHIRE TR LN TEROTH S,
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13) Mt R HRTFE

kﬁmﬁfbﬁﬁ—fth%;~ﬁ%®kﬁ%ﬁﬁLT&it%%,
ﬁﬁu%?éﬁﬁﬂﬁﬁ#é:&—ﬂ,%@+%K%ﬂént%®k
Wz B, SEOKBREREE, LB RO K LAELTYEY
7 A Y HAREREEREICIEE L RDIFLORBORKELAT
6:aﬁm%t:&m6.m@@%ﬁkW5:aﬁ%6®ﬁu&wﬁ
550, MO ShLEZLLONTNEL, LIL, KEEOERE,
# U< ETHCEHENHNZ OOV TORRARETD = ki
Iy, KEEOEABEC KEWTIEAERERD L) T EiTon
TOERTPRRoTER,
%%&Aﬁ@ﬁﬁ@iﬂk&ﬁf?J77%@%@kﬂ¢5mﬁ®
TR B LCHE, BRSO S0 O MARERRPAR I TS,
Mﬁﬁﬁﬁént%ﬁﬁﬁawﬁﬁﬁm¢ﬁ,wAw%wﬁAﬁ%%
mWﬁ%&%ﬁL(ﬁﬁbtﬁ%%%ﬂﬁénfwbﬁ,:@%%v
m,bﬁﬁw&&#%@&iﬁ%&ﬂwmﬁf%ﬁﬁwﬁ%ﬁ¢bw
mbnfwéo:wﬁﬁw%0£%twﬁ%ﬁ,ﬁﬁﬁﬁﬁﬁﬁmk
ﬁ%ﬁ5%u,ﬁﬁmzbwkﬁﬁm%kmﬁbf,~E§®kﬁ%
%ﬁbf&ﬁ#%:&ﬂﬁbf,%Lwi@%%&%&ﬂ%%k%ﬁ
ﬁf&:&ﬁ&&w,£W5ﬁu%6u:®ﬁﬁ,ﬁﬁﬁm%mfﬁ
i}t (reverse tolerance) — 7%, KEROEH &V EEIE, K
ﬁuﬁfb@%ﬁﬁ%iézk—J%%o&wﬁ@%@%ikﬂ%%
T%éoﬁMﬁkwﬁﬁiﬁm,ﬁ%%<@%®:éﬂﬁbﬂtW<
O#®%E®%ﬁ&énfwt,m&%&&wW%ﬁ%ﬁmﬁﬁwv
&é&wﬁ:amaﬁmnt%ﬁﬁ%ééu:@ié@%@@%kﬁ
ix, #i>F (neophyte users) I, KR ERTUEI YO L 5 R
K&é@méihfw<ﬁ%&bf,ﬁm&mbﬂbrwéﬁ%m
vD77%&&6%%%&%%%&%E$(E%?5&5K&D,7
U77T®ﬁ%ﬁ%<totaiﬁmtﬁurbi5@?&5uvU
77#ﬁﬁ%éﬂ5ﬁ%bbf$ﬁé&%%m,%W@ﬁ%¢&ﬁﬁ
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EnB0T, PEOKMOBHAZEVETI LICKY, HEOERH D
REHINTWEHHO—HAREHENT, vV 77 FICLHHEHR
Bz of, LWHTMEEELHVELZOTHD, 0L 2T
ADEZFEEODLIICHRBETIELTCYH, vV 77 TOHAUNBLRE
EHB LW RGO T T, MHEBELDZZ LESCHMMIR-2E
D &Ebha,

KEROEKFEEORBBEICBS &, Zo TREEOEKTHE &) BAER
FDERHPARERICHAVWLATRD, KEREERTZIRLEOMHA
A LTZw, LW HNEWRECRN L, KEROEMERPHLHZ L
& o THEL SHEHRFBIEROBRE TREVERTHANGRT
W,

ﬁfﬁkwaﬁﬁ% EiER 2z L &0 LB EERE
BBRTZ2ETHD, LESHTHE, BHEIBNTYH, £2ELT
AYVAEREICRITA<Y 77y oSN AERTEL TERS, W
RETOXKOBEEMA LV I REOT TR, RO XS RERGE
TVBHENIERICIZEAL DS, IOLIRIRRBICBITOILR
HOTT, KFEOERZPHEdH L ICBHLIE IR, ROZEEE
R, T4hbb, BWonh, BhBFEORE, BRROBER, TR, BT,
B, HEE, EE, TRASOW2PREELTHS, =77 F
ORI B B0 TRA TEHIET 2 KIRERAFIZOWVT, LEFEBROHE
#HE LEFRLH DS, OWRICENTS, KEERATOLOIL
XERO—EMNBBRShZEHEINTWS, Z0 K57, BEHRER
B (withdrawal syndrome) it, & ETO& A, BEANIFIE—
DAKTRERE CRESHTWBRTERN,
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5. & EORImE

@%wﬁﬁﬁﬁ%ﬂtvv77#%%K£ofﬁ6ﬂtﬁﬂ%@%
(fringe benefit) ¥k, =V 77 T &ML LTHS HEEMEIZDWVWT D
ﬁtt@bﬁitt:af%oto:n%wﬁ%ﬂ%wﬁfmﬁﬁmf
sefE ST L SIS, KERLIEEICEVRBOAMOFERICH T 18
BCHANLRTELENIHERPEOERZAELTHEDTH S, 1EIE
FEEAAE - Thlk, KERIE, HASHIZRNT, Efme LTHVD
T, 1OTEDILTYL, 28, KEOF %A, AREOCRRES
(United States Pharmacopoeia) IZIB#i=NTHEY, SHECIREB
K&bﬂfwt%WEEbnéo:®$5K.kﬁﬁﬁ%@:5@%%
LA LRTWED EIE N TO—2DRFE, RBEOEHE LT
D ABIBEIT SRR b D ThoZ & THY, HEESRVAELCE
TLAERVICELNLONS, TRTERAVIESPAOENLOET
ot

KRR L < I EAIIEWSRES O b-oER & LTORERNSAME
Kowf,ﬁt&@bﬁ@:otzaulb,Eﬁﬁ@ﬁﬁ%ﬁﬁﬂﬂ
LT ohboime fVv s ERMNThhi, Lhl, ThoDED%Eis
ﬁ%tbfﬁ%f%%ﬁ,¢K§ﬁ%@%ﬁﬂ®&é%®%%otﬁ.
ELHEARBERICOVWTER, BRFRTR&ZEREESINTND
DThHB,

1) HoOeikcBT HHUHHR

ﬁV®M$ﬁEM#5@ﬁ&&%ﬁ&m%®%ﬁuvU77%@
THCHE L < o izl 5 8ma M52 &85, TR bDEYOR
LEEREASEE LT, BELLH—DLDTHS), ThbD
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Eip, SRS LGS UL FICHRERET I L O TRV,
{BOEEN HELRRED TRVERICIER L LTRYESZ EXEDH D,
1970 EIC T b e A OB RO—oTiE, HrOLEREERiT R
Fizt LTHCE2 AW D &, AROHEESCHEERD DBRER DR D
EOERERED ST, FOE, KA R CITONEBATH, BE
LEES SofEmsEbhi-ohznbihninw) “HEERERZ{T-
=38, 75ER (S LHBLEEA, THCOF T, 10ADRE
O35 T MCSEBENEN, ShICHL, 7T EREER LS
FzONTIL, 5 DEHRLRNRS o, B OERELTA
b rXt— FOBREEZSITEISADBRER YW TEEThI IR
TiE, THCELL E7FEROTFhhnEBESsIcRE sk, TH
COMIcLy, LADBREDNDH L, UAKHRET L, hERR
CIEM- IR AR, THCOREGRICHBIIEEL T3, BF
7, & SCIEIE A ERER LEIeE, BdAROTHC: B iciani
MTIEFD 6% Thold, THCERESEEESICLTHWEHET
i, FO44% Th o, ¥, FEBEEERHEORWTIERTHWE
BT, TO2%K L0 > REWERANRER L, A—0ORROH
TEMETE, S—BBICBVTTSNEERDEET L4 ADRE
IToNWT, BE, THCICEABEEMLEZEZ A, SERBVERD
Bohihotc, HOBRARALHTRAEWS, ZORELLH,
EBROE—BRBORIC, THCOMBRIIRT 2 BEOMEN LR LIZH
B B 2 OTRARVD, EEoTWA, MOFRTIHE, vV 77 F
W BEAE L 7o 3B & o fth 4 HERY 2R SENEA] & DFRME IR EH B,
T AT, MEEEBRLLES S LELORH D, LIBADBEDT
DAEFIBROBIC, bM< Y 77 TORZIELER TH LY
ok, EERAEEHRITHS e alT U kOB TH
o, TORER, TR SRR ETRLEENNG ThoTeDERL,
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LD EMFEN TS,
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1. FLHIC

KB (cannabis, marihuana, hashish) (%53 L DERTE L b
MEE L THSh, 558 &, BFchvonl, £/, EE0F
BITHVObRIZZEbHY, BATIE, 1886-19514EE TOESHIC,
FIBCRARE (B, =% X, Fo&) & LTWIREN, 85, BREmEL L
THONTE R, TOEAOBHLKREIEMNHELRDD L5107
9, WM, ERMILAICERL, 08RG HRAMEE LCERE-
Tuvoi,

RERZ i, TOEMICE > TREMEOBRITSH 525, S
KFekZ a?, MHNEES LB TERE ShT V5, REIC
BUORKEHBETHEAYBMOKRESM 2EDANTHY, GEIF
Bl THEMEHTDEEF L LR, Faa—l3 YkE e RERA

e ERTWE, Lnl, v 77 FELREOR LTI A, LS
D-25, ~oAipl, & LIZMAEMIBITLRT Y ‘stepping
stone’ HIREIE 352 LARETH B,

KEFDHHMER D AT A 9-tetrahydrocannabinel (THC) T&h b,
KExDDVNITHCOREEUL, b b ORMPHEIRICER 25 e b b1+
A%, AEBEEE~ORBITIERIZH, KBHBIUC L 5 B0 2tk
i, EBR o, BERESE TN, MOn oA b
Do TOM, HADET, C8, HEV, B, I8, HFE, T
HOEENRLLND, KEHEEE, BRATTEL, BV WaEkL <
MY REEMEE S, THCICK 285 ERIL, Mg, BEge,
HIE LUK EOREAEAS Y, TOEMTEESOME, £
B, BREORECES, HAVRHFRIC L TR ERESR
DEDBKEMTEHY, WORLBEDOERELE BTN, 0
WAL, BE - BREORE, 150 - SRRSO RYE, B
DEHE, WHREOHEX, BEOEHL, BRMOET, E2gEh0
BT LUREESEZE T, KEEORMBELAIC L D80 AR L
L THREIMRAE (I¥ (amotivational syndrome), R R MIMPZMES,

— 67 —



|

SNz yy, BERRRESLZLR, L OBENRIERITEILEZ 0O %
CTHBERET S, —F, Bioe L THAEKHOHEE, RETHR
e CoEBEROMIZ, LETCEIHEER, PEEULTIIEFMER
I3y, amphetamine OGIGIER & BERRIEIGI/ER O WmE O1ER % (4
% 2 booster MIRFIEF 54 FHEMEATRIEAZE LTS, o
T, 7 v FOFTENZEIETREBROMER X, HEREMY, AFEREILL-
TERICHBIND I EBBHICTFRITE 5, £/, THCEEMMITE
ALTLERTFPRMENRET AL v G, KRROELAE
FHEOEHLRB EIFLEALBBEICRLARNVWEELXD, ZOK, BFE
REANE L ERKWICRRZDZETHIH, & LARBEIITHCOBME
HEOLDOTHD EEBELXRITHIERERY, 2T, THCOMEMEE
WOWTHERILHET ALNERLA, T2 TR v FOITEIRRIEIC
LTHCOPRERICEAT HH A ORI SNTE~DS,

- 2. HhE HEEB L URHBRR

THC (B1) i, #EHH TIEA 9-tetrahydrocannabinolic acid
(THCA) L LTHEL, ZhBMHFIIERERS VS, 7HEE
B L CREREDH DV IERER - LA THRIREES 5,
EHEDHDTHCICE{LT S (H2), é%h,THCﬁ@k%?ﬁT,
THCL Y 5~6{&DEMES b-o1l-hydroxy THCAEREZNE, 2O

CONHCH2CH20H

— — TN

arachidonylethanclamide (anandamide)

Ag-!elrahydrocannabinol {THC)

B Ag-letrahydrocannabinol (THC) & arachidonylethanolamide (anandamide) D&zt .

~—r

11-hydroxy THCIIE TR I- BB T4 - LBmbLA TS

H
COOH
———
Ho CsHut

Cuannablgelolic acld

H
[OF
. -~
o CsHue hv

Cannabinol (CBN)

% Inactive
GHNn

B, 11- [0!‘1]1 THC

% Inactive
CsHu

8§, 11-(OH):-CBN

H 1
%m %m
HO il o o

Cannabldiolic acld A%-tetrahydrocannablnolic acld
(THCA)

acilve
CsHn

AS- -tetrahydrocapnabinol (THC)

hul

% actlve
CsHn

L1-OH-THC

feces.urine

X2 THCD &£ & pk &R




3. RRIZE>TREATLIHYMORETH

1) v bOITRIFEE2)

THCITARIZ X o T4 R2ITEEL &R, 2-4mg/ ke # [EHEA IR 5.
TAHE, BREBOTLENS A SN, 8-10mg/ ke ZEIENR S5 L,
ICBREBEIMET L, HIEEC 2T o B LBEEE-TD,
HENREZADTITELLIIRMRD, T OABTIHEBLL
WEBEE 5 ERITER, Eicfh/-0, BEREmits L5 Ll
FMAD EFUKBEFERT e LOPRHHEORKABRIh S,
&6, %PFEY (walking back) PR & HhC L THMERT S
(pivot) %2&, E¥T v FTHBLTRLAARNE S REEITHNSE
B35, 2089 REITENLL SD-25%° mescaline 72 ¥ D LEH|IC
£BALTHLNARRTHDI, BEYIEE (head twitch) DREIX
HBERNRNT Eh b, {LOLER L TN EREESERS, THCIZ
& B walking back <2 pivot OFEESEEITII0 A Mi8ME#HF L THLREE
Thofr, §7bh, THCIC L 2 EETENIEMERE L THLIiE 5
bR E Ao, £, THCORERZPIET S LE BIZRETH
MiEdk L,

2) haLFo—EE{ERs. 4.9

THCEEIZL - THlH, 7 v FREATE L X 5 o F0EAR Y ohl
WIZ Lo TREF 2 & B 772 VIO KB 6N D8, 3
RE R EHN KA D2 EE CITEEERTY L THCOREIZL 2T
AV —RTEREBAREETS (EEL, 2), LL, Zoh¥
LU —IRTRENRIBIEE, . BEfld 2T BERIRE hiFiET
T, EblCiHkT 5, —H, fiHEMREOREREICL > THERAL
HE VT —FFEETIHN, ZHREEARRES O HIEEESHIC
HLET L LRARARETCH D, FIC, THCIZ LB W Z LTV —HTE)
RIBORHEIZ DN T, HURMIBEO Y R~ h & ik
LTH5 (H3), THCHEIUNONY =iz ka3 by LT —#

~

FEPRRI TS iR o U > 3T B atropine % biperiden,
}';'E‘j DD imipramine IZ X o THISIE N5, THCIZ L B0 # L7 —
BABIRIEEL, 52— 7 2 agonist ¢ amantadine o h =1
(5-HT) agonist @L-5HTP5-Me ODMTIC & » TEHIcikiES
ND, —FH, oY F—ijc kB34 & L7 —28 LT amantadine




p—
catalepsy catalepsy

drugs THC HPD  |regions THC HPD
chlorpromazine t t <lesion sites>
physostigmine tf 11 nucleus accumbens 111 —
atropine 11il 11l caudaie putamen —_— 111l
biperiden 11 1 1 | {substantia nigra _ 1l
L-DOPA l (1) lateral hypothalamus 1l —
amantadine 111l l ventromedial hypothalamus 11l —_
L-threo-DOPS il — central amygdala 14 Ll
imipramine 11 11} <microinjection>
L-3HTP 11l - nucleus accumbens tt1
5-MeODMT 1111 — lateral hypothalamus Tt

venltomedial hypothalamus 11
1 : potentiation, 1 : decrease, — : no change

X3 THCIZ&BH 4 L 72 —REARBERE ORE

MBI T T A H40EE®E L, 5-HT agonist TIHEERA
e B o I, THCORHEREMLIZDWTT v FORING
SRRE IR AT o T FE R, {RI44%% (Nucleus Accumbense : NA ¢) M
BRSP4 (Central amygdaloid nucleus : ACE) DRMEEIZL -T
THCIZ & 27 % L7 —fEFERHEO BT EIICME S,
haloperidol Ik %% # L7 —FBUC BB RNERAL TH D RIREE —
#&EY (Caudate Putamen : CP) OB TRTLEERER I Lo/,
TOX AT, THCIC X B H 4 L7 —HAEREORBRILEBREI
545 EEABROBEIC L0 T2, BROHEBIZESTS
ML EREOEEIC LA LD THD, Lk, THODELOS
F a— LT 2 APER 5 -HT B OBRE TSI S LT D,
FHTHCREIL LD S v rOH & LT —EETRENR B MRS I
FoTLERICRESNS D EH b b EIRERRICHY T EER
BB, X6, THCIREA A U7 —HTERBIXTHC#21H
RBM I Gz ko CRESESREINT A e bARHERZTTI LB
Fedrote, LAvL, FA FRITEIEIC A L CREMRIEICMR D 70

f:-
“o

3) HETEBHORBS.6.7)

THCIR L DITEIELD D b, EREFICR LEEE2Z TR 0MN
EEITEBOELTH D, Baxld, THCERELES » Fo Y Liiss
T LD EHBITHARRATHILONRH Y, MHICRRTHORIATA
FLALEETDZERMERE, 22T, T v & BMEESS
THZEILL o TEBRMIGLERA ML ARIEAEDHL, Z0fRT
GHETIRETATHCOERDELIC W TH~E (K4), Sv b %
RAEMBREZ T CTHLI0HELOELH LEBIIHE LS R LEY,
BA L7 R EWAEET (wuricide) 7 & OBRFTEIAZRRITS -
ERECHELRTHND (K4 BB, Lh I OBBITAROEHRT
HONDEIADBAEINTIHBTHED, BALE~YT X%

BT SRR LUdAF (TOARLEM)
NMBmNEN 100 NamErw
4 oo nn9-8-9ss2a €'°
v
3 E 60
2 Z 10
g
1 20
0 llllllllllll o | Y A '] 1
pre.1 5 10 15 20 25 30 35 40 45 50days pro.1l 5 10 15 20 25 30 35 40 45 S0days
THCR 4 KM Lt 1) THCR W i e
100
KEmN KRN
4 8o .
3 ggu
-
2 g 40
1 Ta0
g Li=——=0 ———— 0

pro.1 5 10 15 20 25 30 35 40 45 50 duys
THCE -5 iAm pLt 4] THCHR S MM Baam
—O— vehicle —&— THC 6 mg/kg. i.p.

B4 THCOIOH RS Sk > TRNT TMICH T 3 MMGTBE X UL YT B (TOXRLTM)

LB MAMBNEES » FITHC 6 mpikg & MW IZI0H MRS+ 5 2 0E D 5 %9 2BicyT5
MEMBITSL V- EMRBALE. CHIZUERKETOMBICL U &1 FAZsh, WicHT 5%
TB: MAMW? = ICTHC tog/kg & MMAIC30H KL ST 5 2 2 ANECIZERR EDb ST
P ISHARHW SLUSS FORRMD S A, 2k, ANRESEORETFRABRALE (K1) .
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-
Whgkd L, ThUbEBBET3 bR, BB LLARL, ¥
fe, Fa—-IRARRICHTHHBGhofs, ZHIATH LT HILRREEE
L72Z v MITHCEmg/ ke IEIERIR G35 L, Z D603 %2 1L %
T HBRITHICnuricide g K OBRBITEIAR R LI, THCER I L -
THEHBE L muricide 18, =V ABIFEATHRBHA-23, 20T
INER-OTLELRY, Fa—rRARRRYBORNICHD LD
THHAOEHRWTLE ) R EBOTRELRBEITHNERT S -
LHBFHEThH oMo (B4 LEREADENE), E61Z, THCIZ X 5 mur-
icide MFIAAMEIL, THC 1 H 1 [E D0 AMOBHEREICL T, B
B L HENT A2 E LA, mricide #RTF v R EF S Th
W7y MIBIBEHRGREDLZ Z L2 <{@bbhi, - OREITENL,
BERSEFIELAETOLER L, —F, BEOAERETOHSD 1
F—VAROERBAF Li-F v M T, THCE® 1 EHRS LT H{hRFE
25 P E LR EOHEFRBZH 250 THRRTHE< HER L2
Vv, UL, THCZEBHEZEL T &, ZOI5A#ICHFRE LD
ENN B ST T, MLVIBEFEERL, r—Y0FERhEDbo
7=h, Zv FRLAME GV boxing posture T L 207, T
fedl, irritable ageression BEB L (BE3), ohiz<ew
AEFRANIED L, Biih/lowUv AR TERBLVBEF L LK
RS ET L ZAD muricide TH Y, WHDSIFH T EFHRLT
felod, i, HBRRHTLERIIFE L RE L (R4 D
ETEORAAD. 0k 51 uricide DHHEAE B2 d 2 LR
BEhic, S0, BEMBHEL VWO R FLARBETOT v FZibh
HTHCDBEITE)L, PCPA (p-chlorophenylalanine) & BRI TH4
BMENDH LD, BREo b=roFRLES L ERBIIBELTE
D, THCHBMREIZ LS irritable aggression MFEBL, 6 CHDA
ORREICL - THEBENDZ D, KA FHEED supersen-
sitivity & BHEICENE L CTWD Z L3¢ o 7z, &Iz, HIREBEDR]
Bl muricide ORBIZMTZLHEBEZRITTNERM Lz, TOR
xR, 7 v b ERBMEEEO 8RB H S VIL4REHATICFO THCERE L

ER3

TH< L, nuricide BRBT 2 Z Lkl ok, THIET v & Bm
RS L8R T CICTHCOERBIHE LT e TH B, L
L, 7> bz HMEEED 1 RHIBTH 5 W3R 3 L FIRSICTHC 2 33
535 L ERR muricide BRE LA, T, BMBEELZD 2 —108 H
WTHCZ KRG LTHEDORBEE IR L Chot, T7bbL, THC
(2K S BRITRY D BIRL BOMBRRHA T HMORE & (ZBE 2 <, THCD
Wmﬁ%ﬁbrwéﬁm.ﬁyﬁﬁﬁ%éntﬁﬁuﬁécaﬁﬁﬁ
ThdHZ LM (E5),

DECRBEFE L2 vy MITHC % 1 EHRS L CTHE L miricide
ZEDHEDIAMIThEZ>TH~AK, TOEE, THCO 1 HR5IC
£ o THRIZHT 2 BRITEIR° muricide BATO%BR S, = O
T, THCHERHEALLTCILHE S TV A Ic bigh 4, B
RREZ LT DRV A Y 2 <100H B O FEHELE, DX SITHCH
BEEREFT DI LI, 22T, THC 1 EREIC Y » CKE
ﬁ@%%btﬁyb%waﬁ®$ME%m6%@ﬁﬁmﬂbmiﬁa
BlEeDEIICZhETHLIBIIHRLTHET v ML, SEFAEI




100

Y - -]
(=] [—] =
T T

incidence (%)

[
(]
T

[—}

8h -4h -lb 0 2h 1d 54 10d
Time (brs, days) after THC injection

KS BAMERFORMETHCIZXS LAY FRALOMK

HMHT oL, 4, SKRMANICTHC 6 mp/kg 2 BN E, THCHRE &
RAICHMBED LU MEO28M, 1, 5, 10HSBICTHCEZHREL /=,

T i3 EEI0IHRITETOT v MHEFIZBELZLLRY,
B~ORBEEL2L, LML ESICFTHETE 2RI o, £,
muricide DI, EAFAF ~DE Y iz L - TH0% X TR LT,
Linl, Y D50%D 7 v MIEFAREFEHMS, RLTHEHERTSZ L
FR{FhlLl, TIC, 2EMOEAFAE»CBUREMRHEORE
T E DL, TR0 HBIZIITHCERRE LTI b b S
T, HENLTHCEREENAEHDEIICENTNRODT o FHBTHC
BREROKBITEHOREICE >, YLk, THCIZL-oTRHELL
muricide ik, BEFFABT T CRELICEET AT v bR 5HFSE
FTbBPTHERERT DT v Mo, 28, 0L
RERITEOREBORERT v POBEICL-TRRAZ LM LHEIKE
HERNBEZLBRS, LHL, RLERETHoTH, AIELAELI K
FTORIMIEFRERFE LN P LAROEFRIELEFEL WS L
ACTHD, IHICHET vy bE DT v FOFBRBELDT I EN
HH THCOERI, KMRAE A EOEERELZLENS, ZOL I
THCIC & BB, TORMICBEL TET TR BHELAKTHLEA
BRI Lo THCERENATEY, EHAAFICL > T RIRERIC

gj

BLTHELITHoTH, BHMEHEL VS \AETRECT(LE T T
LELBLWEBRMERTILTHS (96), 2R hOFRES
ICHEZZITEI TH Y, THCOEAOBD bR R S 2 %O CRLE
SELBRKTHHD, 61T, THCERELES v MIe AL HT
7w, WERZ v FELEBET 2 CRERKES bRy Y oRE
(%)
100
80
60
40

20

BB INGA

ol

(%)
100 |"

(-} -]
1=} (=}
T T

£
=

T
——

S
2
3}

gAMES ) E

=
T

pre

WRESE - EEEE

K6 THCIZ &> TERINLBICHT s RBITHB LN
LUBA P (TUIRUITE) CREFEITRERIEORE
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HORERNA LI,

4) Labor division #F AWV HESTHOEL

THCOMATENIC RIETREBE AT MEEEHWTHA~, —
FOREIZAF AR, b —FORHMOBEIIHELRE LA ~T v
hEEEAWT, B 1 BN LEEIERTELLD
WA D, PEESTR LB E 2 MRERICEBENICVRS &, &
PF— 5 EEFE (worker) &7i2D, F—HAfHERI# (parasite)
ichhi s, 2o 518, worker  XEIHY, parasite #RUEMET S
& HE— RRERMRARIL L, 3HE LiBoid 4 Blic = DBBR B
Ehb, 2nb0EHERACT, THCYRBHEQCEREZRTHD
&, worker IZTHC 5 mg/keZ 5 L7c R A lc, B — IRGEMERAS &
L=, 2V, worker Ch BN EITHED parasite 12720 ) &
% C parasite THo EMIAS worker & 725, 2D & HIKTHCIHZE
—BEAMEDHESITE A HEE L, SETHEFEThHo LT
Fio S H AR, Wb DIER TV ) EEHEEREE (amotivational
syndrome) @ L 5 2ERABEEENT:,

5) 2E - EEEFORHNES. 910
THCH, ZHWERKERECIENT A2y ETHD

scopolamine & FHRICRE 0BG L AR OBEELEHICEE L, RF

WY 5 2 oo, THC6 mg/ke® 7 v POBEERNIZRET D
&, scopolamine & FI4EIC 8 FHHHIRMEE M TOEMBLATEE
EHRICEETS (H7) A, KXBBEECTOEMRHEEIIEREE
BAERIFSRbot, £, KFABIERE T 8 FHBb it b iR
COEERITIEEE S RHE L 6ng/kgDFAE TR L 0BEL RIE
Eheinode, Ebic, REDEICHY T3 SIREE L EHREBICHEY
AL EOTMITER,NORD 8 FRREKEREILE T,
THCHX scopolamine J © bR fEREESE SN, 2THhHD
ZEMmb, THCIZ LD 8 FRMAT R EIRE CoEMRmEER, 1R

—78 —
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p

HBRORECRAOLMERMNT HBADE FITE3 bo Tt
<) ERREEOEETCHHZ LSRB &R, Zhid, THCRESRR
HEEHABICMBREAND Z LT Lo THERBIC R L, E17,
THCIZ L S ZEmBBMmziEEEIL, 78F L=V (ACh) agonist 7
TR 7 NMT FLF U (NE) 2 5-HT agonist (Z4 - T ks
D, WIZ, 5-HT agonist iz L ARBEREANEH THotz, E77,
RO DML scopolamine (2 & SRR MG L REERLE
THH, THCIZ K A EMBAEEEE TS ST 2 0B EROFTA
B, THCIC K » THR SN 3 ERIRANEEHEE S v b T, T
% (DH), MRS (VH) BLUNEHEERE (FC) HBMAChE
HEROEWRETOMIZ, FCHrOLONEHBEROERMET L 5-HT

THC 6 mg/kg
ICY injection

Y
LI S
1
L

.
()
I No. of ercors

B5EH No. of correct choices
[ ]
T

M No. of ecrors

i

o8 1}
50x2 50x2  pp
Tween  avandamide (ier) THC fer)

Tween  anscdamlde (p.) THC (hp)

B27  ZBMBIREH ACHEIC B bE T anandamide 33 & (FTHCOMIM 35 & UREBHR S OBE
BRI & S8 M RAREREANS &, T v b ORMERNRERAE
ETES (ELBHOMIEAERERENL AW, COMPRTHCRRE$BL5
LEOL S CEMBARRIMAEZ D) , CORMBNEEICHT S BB NE
PBLUREAIIREL, ThEsBLTvRROREETD, TORMET
BDY I 7IRT.
*p < 0,05, **p < 0.01 vs Tween Bl pmme, W pmsy
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WEREE OWAME R B A ST, THCIIMNOEBRICTEET 0 oY
JA REREICREETAZEXALRTWAY, ZOSREKIZAChH
7 Y OMBRYCRIICIEE L TE Y, RO E iR gL <
WAREEIERTWS, 2D MG, THCROERIZA A FE/ A4 F
SRERN LRk 2 mEDEEROMEDIRCILDI D
ThD, ThNEHROEREEEZBET S b0LEEILLND,

4. RRKYHUF, PFUFRFR

Devane'® i, MMACBEZEEDNEM Y ¥ KL v,
BiEL, N-7FF% F=o=x&)—/NF I (arachidonyl ethanol
amide) THBZE®FL, FFHor ¥ <4 K (anandamide) &L
. THC & IMUHDE 4 CHBLRES T2, ERETHIEE<RK
BokiEE LTS (K1), 7Fr¥~4 FIXTHCOFRTOR
MEEOFRETHDEELLN TS, T THLIL, 7FHy¥~A
ROEAEEME THC LB LR, 7T ~A4 FIITHCLY &
95 < 2RI AIEE LI C (B 7), MENICKREALTLH S LT
S —BERERRRIRS bR bt £, THCOR ¥ L7 —HF
BN AE D FETAEMT Tdb A MIAEE (Nucleus Accumbense: NAc) R
FERREAN{EE (ventromedial hypothalamus : VMH) (ZHEALTHA
B LT —ERERRR R Lo, ZOLSIE, THod=A
FiZ, THC L IHEARZEREETHIEBBELLNDILD, T ¥
v A FOERIZSWTRSHOTIEMAFIND,

5. byl
Bk, ZhECRRTEEALDOHROFERE, REOCERAFT
HATHCH, T v MoBW T DREITBEZHERL, TOPTHL
YR B L TR TLE D LV REFTEIL, WokARRTD
LI0BE LD AL FER Ll 2 ThD, THCHE E&EMR-T

— 80 —
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RETHARBRLLES v NI bIZRHERTEELIIEX S, TO#HD
FFREOERIZL - TKRE L% S o0 BiERErhH 5, -
AL FOBRBERSCERRASEZLEDEARETHIN, HERT
TEERREIREECTH D, LL, HEXT v MIOWTOEER
THDHLENA, THCHDR L REMEERTIZ LIIEATH
B, £LT, b bOPOEMRK, £EE, BIRROBERIES FiERD
TEROERICL > TTHCOERIZAWIREILL 9 5, 53 Atk
BITEZETHI0b L, —F iR TienEEnsgs L, &+
NHBE KT L) RTHOBROTEEERSZL RS, —0
TEBARICE>THERREREZ LSO LEBEDRD, i, &
AEELE LI TH, THCORE R 3072 < b b MBS 0 B4 A
BZoTWABIZ LIIEETH Y, KFEHS stepping stone & L TORE
ZLboTWIZEHERRERE LD, BENLZA, ABIIERK
B EORFERE Iy Pa—ATE DT OB DRSNS
BLEDETHRY, BReiXID LS 2EICE O THARL, B
A bR—ATEDLICHET DITANSLBETHS D,

X W

1) Isbell, H., Gorodetzsky, C. ¥., Jasinski, D., Claussen, U. , Spulak, F.
V. and Korte, F. : Effects of {-) A9-trans—tetrahydrocannabinol in
man. Psychopharmacologia(Berl.), 11:184~188, 1967.

2 ) HEKBERD, BRIFUESL | KERORMEMIC T 5T, BREHES, 5
813-822, 1976.

3 }Ueki, S. :Abnormal behavior induced by Ag—tetrahydrocannabinol
and its pharmacologial characteristics. Trends Pharmacol. Sei.,
1:126-129, 1980.

4) Kataoka, Y., Ohta, H., Fujiwara, M., Oishi, R. and Ueki, S. :
Noradrenergic involvement in catalepsy induced by A9-tetra—
hydrocannabinol. Neurcpharmacology, 26:55-60, 1987.

5 ) BRIFGESL, MAREFI: KBR (< U 7 7 ) O & K, 72—/ 5y
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e E — FaTl & BRAR — (KU -LBE, MBTERERMR), p459-470, &R
R, A, 1984,

6 ) BEIFUE AL KRR TE. ST (IEHERIR, \BAERR) , p209-218, Ak
fmiE s, KR, 1993.

7 ) ERGESL, ZIRIE— LHF (L SD & KRR . B DEYDH - BED
4y FHEAE & B ER AR (R A A, EAREHERR), p122—133, A VAL
L2 —4k, BT, 1996, '

8 ) FEFHSL, SR —: 8 st Rk IR IR, b DLE, 45:610-511,
1994.

9 ) Iwasaki, K., Matsumoto, Y. and Fujiwara, M. :Effect of Nebracetam on
the disruption of spatial cognition in rats. Japan J.Pharmacol.,
58:117-126, 1992.

10) FEIEERL B R O EERTE T /L L neurotransmitter. FHRAEH~DH L
WER (BAAMH, BALDMR), p6l—80, A¥hNta—iL FHK,
1996.

11)Herkenham, M. , Lynn, A. B. , Johnson, M. R., Melvin, L. S., Costa, B. R. and
Rice, K. C. : Characterization and localization of cannabineid
receptors in rat brain: a quantitative in vitro autoradiographic
study. J.Neurosci.11:563-583, 1991.

12) Devane, ¥. A., Hanus, L., Breuer, A., Pertwee, R. G., Stevenson, L. A.,
Griffin, G., Gibson, D., Mandelbaum, A. , Etinger, A. and Mechoulam, R. :
Isolation and stfucture of a brain constituent that binds to the
cannabinoid receptor. Science, 258:1946-1949, 1992
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)

(M) 5 RRBHL b IEROE »r EREFKOEHIREICBV TV
NWTEOET, SHOBBEOKEEREDHE L AFACRBEELT, #
FEADBRTEY ETOE, BEXWFITHL LD, Vot —Thd &,
EINIDBEDITTTITREYL, BEVPLFov Y 77 F8A DA
ATETNDEWIERREET ALEREY S v 7 0eER LE LT,
77y ETONLR0LL LAEEAN, v 77 Fio 0T ilEH,
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[ Abstract

The use of cannabis, a psychoactive substance under international control, is widespread throughout the world.
Reliable information on the actual and potential health consequences of cannabis use is thus an important input
into health policy analysis and for the development of national and international drug control strategies.

The last WHO report on this topic was issued jointly with the Addiction Research Foundation of Ontario in 1981
(ARF/WHO Scientific Meeting on Adverse Health and Behavioural Consequences of Cannabis Use). In the
intervening years, there have been many requests for an updated WHO report on the health consequences of|
caonabis use.

In response to these requests, WHO convened a group of scientific experts on cannabis in Geneva in November
1993. The present report is the end-product of a review and update process which started at that meeting. This
report provides a review and summary of current knowledge about cannabis use and health effects, and is likely
to be relevant for policy makers, public heaith officials, educators, and others concerned with health promotion.

Epidemiological studies from Australia, Canada, Burape, and the USA have indicated an increase in the prevalence
of cannabis use by young people over the last decade. In other regions, mostly in developing countries, data
available is more scarce, making it difficult to draw any conclusions about the general levels of cannabis use in
these countries,

There have been significant advances in research over the last 15 years. These include: basic research on the
mechanism of aclion of cannabinoids (of which a-9-tetrahydrocannabinol or THC is the most potent), the
molecular structare needed for such action, the discovery of a specific receptor molecule to which the cannabinoid
molecule attaches in brain cells and other tissue sites, the discovery of a natural chemical substance in the brain
that normally acts on those receptor sites, and the mapping of the receptor sites in various parts of the brain and
elsewhere in the body. Cannabis acufely impairs cognitive development and psychomotor performance, which
increases the risk of motor vehicle accidents among those who drive intoxicated by cannabis. There has also been
substantial progress in understanding the chronic effects of cannabis on the respiratory system and on various
types of cells in the body’s immune system. Chronically, thete are selective impairments of cognitive fimctioning,
and a dependence syndrome may develop. Chronic cannabis use may also exacerbate schizophrenia in affected
individuals. On the other hand, several studies have demonstrated therapeutic effects of THC for nausea and
vomiting in advanced stages of cancer and ATDS and studies on other therapeutic uses are underway,

There is a clear need for both epidemiological and applied research on cannabis and its derivatives. There are
important gaps in knowledge about the health consequences of cannabis nse which need to be addressed by well-
confrolled studies, including data on the patterns and consequences of cannabis use in developing countries, the
chronic adverse effects of cannabis use and on the relative effectiveness of cannabinoids for medical use.

® World Health Organization, 1997

This document is not a formal publication of the World Health Organization (WHO), and all rights are reserved by the
Organization. The document may, however, be freely reviewed, abstracted, reproduced and translated, in part or in whole, but
not for sale'nor for use in conjunction with commercial purposes.

The views expressed in documents by named authors are solely the responsibility of those authors.
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1.  Why this report now ?

1.1 Need for the report

The goal of the World Health Organization (WHO) is to promote the highest possible level of health for all peoples
of the world. Psychoactive substances are a major cause of disease and injury in ail regions of the world and a
significant impediment to progress of ‘health for all’ strategies.

The use of cannabis, a psychoactive substance under international control, is widespread throughout the world,
Reliable information of the actua! and potential heaith consequences of cannabis use, including the costs dnd benefits
of different interventions, is thus an important input into health policy analysis and for the development of national
and international drug control strategies.

The last WHO report on this topic was issued jointly with the Addiction Research Foundation of Ontario in 1981
(ARF/WHO Scientific Meeting on Adverse Health and Behavioural Conseguences of Cannabis Use). In the
intervening years, there have been many requests for anupdated WHO report on the health consequences of cannabis
use.

In response to these requests, WHO convened a group of scientific experis on cannabis in Geneva in November
1993. The participants at this meeting (listed in Annex 1) agreed that an updated report on the health consequences
of cannabis use should be prepared, and adopted a two-stage plan to produce snch a report, First, scientists were
commissioned to produce extensive literature reviews in the form of background papers on various topics, and these
were reviewed by othér experts, The anthors and titles of the background documents are listed in Annex 2. Second,
based on these reviews, a summary report was drafted by the original group of experts during a second meeting held
in Geneva from 22-24 May 1995,

The draft summary report was then circulated to selected scientists of the WHO Expert Advisory Panel for Drug
Dependence and Alcohol Problems, WHO Collaborating Centres, as well as other scientists and various technical
units within WHO. Subsequently, the report was revised on the basis of these comments and in collaboration with
the authors of the relevant sections of the summary report. The present report is thus a collaborative review based
on inputs from scientists and public health specialists in all regions of the world,

1.2 Purpose and content of the repor¢

This report provides a review and summary of current knowledge about cannabis use and health effects, and is likely
to be relevant for policy makers, public health officials, educators, and others concerned with health promotion. The
teport is intended less for the use of research scientists and clinical experts, whe usually have access to detailed
information and studies through specialty journals and monographs, and computerized bibliographic services. In
preparing this report, an effort has been made to summarize knowledge without using excessively technical language
where possible, or with only essential bibliographic documentation, and with 2a emphasis on the major changes in
knowledge in the past fifieen years and their potential implications. ' '

There have indeed been significant advances in some areas in the last fifteen years. These include: basic research on
the mechanism of action of cannabinoids, the molecular structure needed for such action, the discovery of a specific
receptor molecule to which the cannabinoid molecule attaches in brain cells and other tissue sites, the discovery of
a natural chemical substance in the brain that normally acts on those receptor sites, and the mapping of the receptor
sites in various parts of the brain and elsewhere in the body. There has also been substantial progress in
understanding the effects of cannabis en the respiratory system and on various types of cells in the body’s immune
system, Issnes suchas the link between cannabis use and schizophrenia, and the nature of cannabis dependence,
have been substantially clarified. In contrast, in a number of other areas there has been no fundamental change in
understanding. All of these matters are developed in greater depth in the body of this report.
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1.3 Other sources of recent information

The background papers that served a5 (he basis of this summary report contain much more detailed information and
more complete lists of bibliographic references on the individual topics which they cover (see Annex 2 for a
complete list).

In addition, a nnmber of major reviews of the cannabis literature have appeared during the past few years (e.g. Arif
& Westermeyer, [988; Hall et al., 1994; Kandel, 1993; Mechoulam et al., 1994; Musty et al,, 1991; Adams &
Martin, 1996), and these have been taken info account when preparing this report. More detail on varions issues
discussed in this report can be found in these reviews.

2.  Cannabis and health: some issues about inference

The approach to assessing the health effects of cannabis use followed in this report is the same as has been adopted
by WHO/PSA to assess the health effects of the use of 2lcoho), tobaceo and other psychoactive substances, namely
that a reasonable standard of scientific proof is required to arrive at conclusions about the probable adverse health
effects of cannabis. Some of these issues involved in assessing whether scientific evidence does indeed constitute
cansality are outlined below.

2.1 Making causal inferences

Causal inferences require, among other things, evidence of an association between cannabis use and an adverse
health oulcome; evidence that cannabis use preceded the health outcome; evidence that chance is an unlikely
explanation of the association; and the exclusion of plausible alternative explanat