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FAEARMEEY | BB ERENIUE
BREHE
(EEBREEBER & BL)

IERRABHSNUEA , SEEXETNEA , RFRHEHNES, EFEEN , MHR
FEREE. BEL , KBREETEN  BEE=ZTHFR  EBE-ERBEA T AEENEE,
HARSHCARNCENBRACERSF , EABRNEENET L SEBRES, FHEGR
=, AMBERET &

1998 F L TN ERETFARLEEYNES  HERBGEAENLRSFERRIEREE
MREUAANEEMR  EXEED TR, 2ESFHENEMER  SEEYHESE R EEMR
RENRSECHRENEETHE , AKEERHAEERY  mARSERENEZRLEER
(progression-free survival, PFS)BERE L ER¥ FU L, EEEAFEEEY N EBIEE
ENERELE, MEIEHFNESNMEERUNEREREEZENEER. EREEENNF
ERRE
1. BARHEEMRRARSENBREENEETHE , FTANBETRXRRATENERE,

BB — Y R ] LUA B R L ENEIE ;
2 BRIEMMEEIREASBEEERRAENELE , TS LEERZ BRAVIRILEY) ;
3. MEmAERFEEYENERE , EREREZSEERE K BET2ARE, #1552,

MARRT LEEBERE  ERRELER¥FE 2 FIAENEe , ERNEERTESESIE
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BEmtt , SREETERRRCEAERAKABE 20 FEEMBMENER | BEENER
FIER 7% 2 RERR B I T AV R ZEY)

A, EEEEREETINAE , MVESNBARE, 1996 FEABEL-XAKREL
B #ERANNDE CTLA4 MBTLUEN T MRUNFIEADNERANEARGE 1), AR
CTLA-4 &i1E T Ml MREREY , B¢ CTLA4 w8 A "REMEE (mmune check
point) 1, HABERFIZEESREY , RANANKRBELFES L , FEIRE , £RRN 2000 F
ZEEFAARRR  XE 2011 FRDLT , BARERRUBANEERR , BRURFEMH
fNER BEEZRE-SERINTER  #ABAGREBE=ZFHFERE 20% 13 , BREK
FrREIEASHBMEENEE  TRFRBESTRER , EFNETERNEE. NLHLEBAN
B, B3 2008 & 5 Fh R IR AR ERAY 5 — (B ZE4)-11 PD-1 Hi887E 2014 FEN W ER £ 7h,
MEH B R E R A EXFRBLMAEAE LRSS 2014 FHERERBERN
2018 FMREREESENEELR,

HEERRXRERS  BEELHEN B HRTE , T MkREAE — AR ERREK
HNR, ERTEEMRE, flIUZHRERFNMRSUEME THERNECEDEEMBERAS,
E—EAFARZE T MRRZE TCR BHRMRXAEEERE ML MHC && , kARS
ERARE A S5 BE F AV, Bl BRBERNELRIE , SR AEEEMEMMERMES, £=
BARRE T HRRENLRHZR CD28 FREHRFES , BATLHN T HREELEETL

MREE,

& b
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a8 IR 2 & AT

HRA T RRENER, BEIREBARER, HRILHELE TS ERZAHES,
RIVE T MREVAE , Le THRIERET, HPH#Ez— B2 THRRERFZEN
HMRE  EELEXBMUR , FRELAR , REALK L T MHRAEME. CTLA-4 A PD-1
ERRADEHA THREAEREZE Y8ELRHBRENARLRAR EESERNE
HAERTFTARIET , 7R CTLA-4 & PD-1 2 MIHIFASRY T Mk EEERARVES 1.

Am, EEANIH AR S RARRENES  AZIEMRGYHRA  ElREREL
REREXM  REBHFRANEREBEMRN T MR, ERERRB A AE LT AEENER
Z— , R EAH CTLA-4 M PD-1 BB EYMAENEL R RRER (B —) , DA BHEERFE

B THRXEEEZER.

~

a-CTLA-43718

B—. A. BEREMRERN T MAELE  REEL CTLA4 Fl PD-1 SR BEREHER

B, BiEPSRE B7. PD-L1 EHEHE CTLA4 M PD-1&68% , EY THBEEMNENA
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8% MRk EED ; B. EH CTLA-4 F PD-1 K9#188(a-CTLA-4 M a-PD-)ES B R ERE
HEAELNRENE , essBMPEERENASR , Fitk T MRIREZED.

FEEH CTLA-4 1 PD-1 IS EEY E/EERE LR, MEBRIRARRLZEENLT
MRp s BRRAEPRBAERE :

L CTLA-4 SR8 T{EREPHEN CTLA4 ¥ T MR MEMER , YEHRFASE T Mk

(regulatory T cell, Treg, = AMHIRRE T MEMEZ T #il)RIKRAKERN CTLA-4, ;1 CTLA-

A EEIE TIELHHE T ML, Rt REtEE 50 T MRETRREE. RMR
BREEINIED , 25 CTLA4 RS BN/ B , BZEXRENRFE CDS T Mil@MELR
BIVEEIE CD4 T MRRRHUEL(EE 2). EtE AR CTLA4 MBHAEREL M RE
RAE , HITENEEANR AR EERIE,

L PD-1 MiBAIRERAEEREEMTZEN CO8 THEAE , RRAREREHEBAN
MAEZEARERAAEN PD-L1, EEENEEE— Ml T MR LAY PD-1 & , ELEIH
HYEASE , f1 PD-1 Sidn PD-L1 fii8 E49PE NS L /B58 R R CD8 T MiRRMEIEASE , REE
SE{L CD8 T #HBZIX B, ¥R CTLA4 , 1 PD-1 MBHAERR LU LEREEBTHN T Mk
A BIRSELERBREENRE , AR

HREMENEEYNEABEEZREBA , R —FSOHER , ATLLESEFAY IR

(B =)

& b
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100

-&~ Nivelumab plus ipilimumab
-&- |pilimumab

50+
80+
70

60—

50

40

Progression-free survival (%)

30+

20~ l—l_l—e—e—‘—@@

104 HRO-36 (95%C10.22-056);

p<0-0001

0 T T T T T T T T T 1
4] 3 6 9 12 15 18 21 24 27 30

Follow-up (months)

Number at risk
(censored)

Nivolumabplus 95(0) 69(5) 58(7) 47(9) 43(10) 43(10) 40(12) 38(14) 24(28) 2(50) 0(52)
ipilimumab

Ipilimumab 47 (0)  22(6) 10(7) 8(7 5(8) 4(9) 3(9 3(9) 3(9 0©(12) 0(12)

B = # CTLA-4(Ipilimumab)& £ PD-1(Nicvolumab)ZE¥IHI5% A (AL &)PFS FE L L#E 50%,

ESREBFEA Ipilimumab BEA(ESR |, PR 20%)(EE 3).

BERR, BRI Ly e RmERTUEEY B CTLA-4 M PD-1/PD-L1 ;iBM AR,
Hit e EmERiUEE b E A RHRKRGER  WEEYNERTT

1. BERNRERERTUEEYBRERNBE , AYRNEREE , BEAEE) |, B
FROIBEREENE, LHURSENBRERE  BELEEARTUAEEES
BYRE

2. AARFECHERBHRETRNGN TR, FFAE-NEYTUHRSBEENE
iE ;

3. MREZBENBA PFS ER=FUL  BAESHNHRREIER K EETEZE
BHA\RNEIE ;

4. BRIE LHHYMBEEYSOHER , TRBERSREFEER  MEERENTE , X

7
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AR L ;

5. RRREMNEENNERFLSHER , LU BEMREARBREER,

AT, REREMNEENNABRSARLARKIEN 2R :

(1)

(2)

)

BRINEEEEHBE  MARRNRER S—SGLEH , PR AR EIEEME
BREAEENBR TS EE, flm , EEMKRE PD-L1 WEHS , SURHEES
Y CD8 T #ifld £ PD-1 MRBEEE , RITTUFHE |, $1 PD-1 BB E WA R Ih K&
B AR £ REHUR (neoantigen) %, ERMETUEENHNI R I RERS S
BERNEZRALERSEARNERNER ;
HAGERERNEBEYSIARREBEEREA  BARERRARRE , £A
BHENEE EREANRE  AEKIERHALLE 4-6 X , ERREAHEESD
FURAENE ? Rt R BRMBHRAHMCBENSRREMREY  FLELEARANE
MEGHERBRERIRAIBR ;

HABNNEYERNEEUREE  CHEAERNERENEREERES &
FEREeRE. F/MRRE (NSCLC )\ RiELEE, EiigfE (RCC) ARER
MEE BE RIS RERES  BNAEZERAEERKERZ KM,
MAHHELRERRREMEYELAENEE  ERANRREEERZNEE

BEABERNSARER <R

& b
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EENRNES, BRERANE L, NEEEENRTE , CUFRRBIHRNEN, AMw
SREFRENRBEEHN RMERABANEES, 1 CTLA4 —ERETEREENA
W=ZEBLUL i PD1HWERTREEZE—(ERE K EFAERELH CTLA4 B A, HEER
BRRL  HAAEOREBHT —KS , BRELABRESTTIERHERIT —LEE,
MRE#E AEFTASRE—RELIAE, AISRRAEELNRE , SNEEEEYEES

RENEE , BFNEASFEMENER , wAFW , FEETESRANLSENEEERY

, ARIEEE—ARBENER, ETR , SR NAREELENIRAIRERE , BRS — @

B
r—l

AAREENARER  BETRN—EEZEASFTHRNBE.
2E At

1. Leach et al. Science. 1996 271(5256): 1734-6.
2. Wei et al. Cell. 2017 170(6): 1120-1133.

3. Hodi et al. Lancet Oncol. 2016 17(11): 1558-1568
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(¢rd+Bogdedw [ FLEFTR)
=
S e 2 E R B BAEY E2 - > FFE G BT LR ¥ 4% < i (Recreational
Marijuana) ; £ & 10 7 > 4c &+ & B BAE S A Frenf 2 @ 5 ARV E TWHE R WE
AR F A R ER o RA M A B AP ER LT E G OBEAR T 7 e
Jueh s ZH % (Medical Marijuana) T k» AR EAT T 2 HE o A K T4 L TEEP A
Frg 82 TE Ay g BRI .

45 # 4% % B (Recreational Marijuana) y % & 3.;%

e R R B SWET HEFL- > FRE T 8 BT LERYEREAS o G L
AR S B N s R s LR N s @ F S R foE g (- )L &
B GV S R R T LSRR A PR R R LSRN RS
FEA (FZ)e £ EL0T o e b A RILEE RS L E R > AR R FEEE A
ey - o FIATRGMTFRE £ 20 AT R ARG ERDF R gt 2 I
P T o AE S Bl S IR E 4 Zom B AP E RS g Aa F R ped = BF 5
A aA Fdp R 0 B B R AT R % S IRES B T R R S
BA Fo Y - FRFE D DA E A R A M SR L AR (T R R
T AR A G 22 AR RIHAT R T R R Y e e i
GO e A g Mo T SR TR e R R R A R §
BRI - LR ER SRR AL R URARE L E 2 o IR AT F R e
R RSB E AL & L R

o

Gy
v (2013) L

[0 Medical use legal
E Medical and recreational use legal
*Indicates year recreational marijuana laws passed

No asterisk indicates year medical marijuana laws passed

10
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Bl - ~ US states, medical and recreational marijuana laws. (Adapted from Neuropsychopharmacology.
2018 Jan;43(1):195-212)

ANNAR,
\NFUSED =

PLUS

ch
20 Servings

®]= ~ Fruit-flavored marijuana gummies °

RypintTpE P LR 28 < ik § s Bk $#% A 5 (Coronary Artery Disease ; CAD) 2 k
" 0 Y 3w T (Myocardial Infarction s MI) » w 3w % (Cardiomyopathy) ~ = % § (Angina)
few 2% B (Arrhythmias)... ¥ 7 s €0 h ' 3 4o 690 prob v m & & T EROL F S G
Fird B F27 2F b (M2) Lo g Py #m 0 A B84 g $RP A # i HR
(Endothelial Dysfunction) 1 o izt 7 7 ORI o R R A e Bk E R B o AP
P2 b Mo

Mild Rise in Systolic CARDIOVASCULAR
Blood Pressure

* increased angina frequency
¢ myocardial infarction
 cardiac death

¢ cardiomyapathy

Increased Heart Rate No Reflow

¢ arrhythmia

CEREBROVASCULAR
¢ fransient ischemic attack
* strokes
Increase ’ Vasculitis
Catecholamine PERIPHERAL

¢ thromboangitis obliterans
¢ Raynaud’s Phenomenon
* ischemic ulcer

« digital necrosis

11
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Bl = -~ Adverse cardiovascular, cerebrovascular, and peripheral vascular effects reported in association

with marijuana use. (Adapted from Am J Cardiol. 2014 Jan 1;113(1):187-90) -

F&* X fr (Medical Marijuana) j % & %

% Jft (Cannabis Sativa) B> & fl- 5 - #2432 ¥ A5d > 2 B L AHEF 4 ¢ it F 20005
WA A o B e B A A AZHE 400/ 0 H P B A R ot B AL A-w & *
f> (A’-Tetrahydrocannabinol ; A>-THC) ~ + = f» (Cannabidiol ; CBD) fr= Jfrf= (Cannabinol ;
CBN) > A>-THC EJR* ~ Jfris @ * A4 % pg ehi & &4 ; CBD £ CBN R| 7 & 4 § 0 (7 *

(non-psychoactlve lngredlents) (m r ) 12.1 °
OH O
3x
COA\S)J\/U\O
o malonyl-CoA o

CoA \S)I\/\/\ HO

Hexanoyl-CoA Olivetolic acid

)\/\/EKAOPP #Olivetolate

(E)
Geranyl phosphate transferase

Oxidation
-—

OH

OH O
OH THCA synthase
HO® O
-CO,

\"OH I (-)-A°-Tetrahydrocannabinol (THC)
CBDA synthase Oxldatlon Psychoactive
-CO,
f\s\/\/\ ?j‘\/\/\
Cannabldlol (CBD | Cannabinol (CBN)I
Non- psychoact[ve Non-psychoactive

Bl = ~ Biosynthesis of phytocannabinoids in Cannabis Sativa. (Adapted from Perspect Medicin Chem.
2016 Jun 28;8:17-39) -

R N R il R 3 R Sl s R Ly = 4 & = 4F ~ Jir % 4 (Synthetic Cannabis
Drugs) g # % B FDA 7 838 3§ > §/k & % 30 it B 5 3 5% vk o vRek fe AIDS g 4 SR
: Maridol® (Dronabinol ; AbbVie Inc), Syndros® (Dronabinol ; Insys Therapeutics Inc)

/t?x]j:_ ’ @ g
{= Cesamet® (Nabilone ; Valeant Pharmaceuticals) (Table 1) X @ » & = #f = Fr# 4 fok + L%
PIF e o g AP DR EY > A R R & ‘F‘]"mmn Rl 145

12
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Brand Name Marinol® Syndros® Cesamet®
Generic Name Dronabinol Nabilone
FDA Approved 05/31/1985 (A) 07/01/2016 05/15/2006
Date 12/23/1992 (B) (A &B) (A)
Administration Capsules Oral Solution Capsules
N (A) Chemotherapy-induced nausea and vomiting
Indication . ; i : : :
(B) Anorexia associated with weight loss in AIDS patients
Coramat”
2 =
Appearance = — ™
—— E "'E\/
- _
vaniacrer | QOOVIE | INSYS |, ™o
THERAPEUTICS.ING. |  rhemscosuican tncernscions
Table 1. FDA-approved synthetic cannabis drugs °
FESHARFR D E L FI 0 CBD H S AR B ISR  ble ek A
;,% SR BB S E A BTk S E DYk oy A R # R CBD

FOEGEEME CRA g s g a Frlag fop 52w ep % (Diabetic Cardiomyopathy)

Do CBD » # ¥ iglr4k § £ /1w 4f (Ischaemia-reperfusion Damage) &2, 200 g

o 3SR in e & bt F B HCA Y B IR CBD T AR e 4 K RGER e S 0 bl

%&~%%&~+§ﬁ&‘mﬁ % 2o putgm g aagE o CBD B R e g 0 B
SRR EmEFY o

SR E RSN (S 2 RBEY < frE X M (Cannabinoid Receptors ; CB) & & k347
4 @0 o X frk < 486> G Protein Coupled Receptor Superfamily (GPCR #2%) > B % & &%
A % % - Al % % £ 4 (Cannabinoid Receptor Type 1, CBl) {r % = 3] * fr % % #
(Cannabinoid Receptor Type 2, CB2) = #& & %] % 4% BoCBl #4832 &8 A4 F 30§54l & k5
4;!"4 Rdm Bt fpogiime o blde e ~ o F p L iwie T ivim e {od PR R

S CB2 X MA R AT AL Rimie? > blde! LEE OB omE TR
Lt ¢ Gi/d-o IR I > B 37 adenylyl cyclase ~ P W4 g chgp+ i i 2 Mitogen-
activated Protein Kinases (p44/42 MAPKs ~ p38 ~ ERK ~ INK) 2t & @i s ka4 ma g 2o
oAy @I CBlL X 8 fx & SL5E 14 € ¢ & Pro-atherogenic cHi® * » @ (858 %k B 7% fs ]k
A it (Atherosclerosis) % 2 ;4p & 53-CB2 <X 8% it {8 € i & Anti-atherogenic 7% (FI )
@o&m@;%%?ﬁﬁyﬁm’an»ﬁ‘ﬂﬁ H I R H A2 ERE LS S F
it CB2 X AER| € el VR4 280 (W)

baES

Eeiimbe s T e,

13
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Activate MAPK, PAT1 receptor expression -- N

Reactive Oxygen Species (ROS) L Pro-
Promote endothelial injury ( .
1‘ Iipid lation in macropk ‘ atherogenlc

.

CB1 agonist

CB1 antagonist

 PDGF- dependent proliferation and migration
of coronary artery SMCs,
\ proinflammatory cytokine gene ‘

' macrophage recruitment

Anti-

CB2 agonist g Anti-
\I,J Petfreased exqress_l)orl of mtercillu!ar'. : ( ath ero, ge“i c
migration of monocytes

JLinflammatory response and smooth muscle ‘

proliferation to TNF-a

U size of plaque and macrophages, ‘

U proinflammatory cytokine gene expression ‘
|

Inhibit action of Ox. LDL

Bl I -~ The roles of cannabinoid receptors in atherosclerosis. (Adapted from The American College of

Cardiology, Sep 2016, Expert analysis) °

Sympathetic  Parasympathetic
nerve nerve

Attenuates endothelial activation,
chemotaxis, adhesion, transmigration
of inflammatory cells

* Antiatherogenic and antifibrotic
* Decreases tissue injury
* Decreases oxidative stress

Metabolism . AA metabolites
binoid by FAAH, MGL, * Oxidized

COXs endocannabinoids

i

CBR

1

-
Vasodilatation/constriction, hypotension,
increase or decrease in heart rate

* Endothelial and myocardial dysfunction
¢ Cell death through MAPK activation

; ;  Proatherogenic and profibrotic
_(Synthetlc CB.R agonlsts)—> * Increases gssue injuf‘;’

¢ Increases oxidative stress
¢ Increases smooth muscle proliferation
¢ Pro-inflammatory effect in macrophages
J

B®] = - Pathophysiological effects of the endocannabinoid system in health and disease. (Adapted from
Nat Rev Cardiol. 2018 Mar;15(3):151-166) °

14



ZEz FEP. B S ¥=-L-%%:z# Dec 2018

PHARMACOLOGY NEWSLETTER

Published by The Phammacological Society in Taiwan SEEIIBE S HEE

= FrE CBI1 % e |8 B $ 27 8 ) 0%

CBl £ Bci B E it & v 2 MM 42 3F 5 R )?5 .3 RN L B P q‘%fjl},% ~ Tk
B 5 A R B TRAL T OTRCR R e ¥ R 350 s b S ek %4 3 IR CBI %

W RE T A FE F iR HES o bl Acomplia® (Rimonabant ; Sanofi Aventis Inc) **
2006 # A Fc i FDA $5/8 @ * 585 @ik B % - B 1 3 chCB1 = %ﬁ#ﬁwﬂtw%% (F=) %

R oo PRSI &I FE A RlITY o Bide B IcE B %o F > Acomplia®
32008 E g TR o His B P cnCBl X RFrF|H IR F R TRE T RIEE S BN D
A @ % (Table2)o F|t > B wvi@ X 5 AT CBl £ #Frf|H £S5+ 7 o 57 %4 CBl £ 48
Pl A2 2N G BEY > PR PEREREEEFA CBl X #ar$# (Peripherally
Restricted Compounds) » # % #d *14] % 473 i s "l &= (Blood Brain Barrier ; BBB) » i . &
g4 o blde ! 5 R G T B AT m%'”T;TE' ‘| &+ & 3 —DBPR211 > ,i}ll’éfiﬁtfﬁ:i%ﬂ N
FREE LG ek 23R A4 o B e e i i IND (Investigational New Drug ; IND)®

o B B TR Rk v HR o

Cl /’
e W O ACOMPLIA
u N-— [{j T nmonabant

30 comprimés pelliculés

SANOFI (- L--%

Cl

®]- ~ Acomplia® (rimonabant) is an anorectic antiobesity drug that was first approved in Europe in

2006 but was withdrawn worldwide in 2008 due to serious psychiatric side effect °

Drug Company Indication Status
Rimonabant Sanofi- Obesity » The first FDA-approved CB1 antagonist, but
(SR141716A) Aventis has been withdrawn due to psychiatric side
(Acomplia®) effects (anxiety, depression)
Otenabant Pfizer Obesity » Stop in Phase 3 due to psychiatric side
(CP-945598) effects (anxiety, depression)
Surinabant Sanofi- Smoking » Stop in Phase 2 due to psychiatric side
(SR147778) Aventis Cessation effects (anxiety, depression)
Drinabant Sanofi- Obesity; » Stop in Phase 2b due to psychiatric side
(AVE-1625) Aventis Smoking effects (anxiety, depression)
Cessation
Ibipinabant BMS-Solvay Obesity » Stop in Phase 1 due to psychiatric side
(SLV319) effects (anxiety, depression)
(BMS-646,256)
Taranbant Merck Obesity » Stop in Phase 3 due to psychiatric side
(MK-0364) effects (anxiety, depression)

Table 2. The development of cannabinoid CB1 antagonists °

15
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23E
R R EEFR L 5 0 B RS FEAROR B AR T o gttt B

B AR AE CBL $rdl M35 5 A om0 8 0 B4 o 4o ' A S 6 BlTEY Ep 5
$4 2w

24

1 Hasin, D. S. US Epidemiology of Cannabis Use and Associated Problems.
Neuropsychopharmacology 43, 195-212, doi:10.1038/npp.2017.198 (2018).
2 Sznitman, S. R. & Bretteville-Jensen, A. L. Public opinion and medical cannabis policies:

examining the role of underlying beliefs and national medical cannabis policies. Harm Reduct
J 12, 46, d0i:10.1186/s12954-015-0082-x (2015).

3 Asbridge, M., Hayden, J. A. & Cartwright, J. L. Acute cannabis consumption and motor
vehicle collision risk: systematic review of observational studies and meta-analysis. BMJ 344,
€536, doi:10.1136/bmj.e536 (2012).

4 Li, M. C. et al. Marijuana use and motor vehicle crashes. Epidemiol Rev 34, 65-72,
doi:10.1093/epirev/mxr017 (2012).

5 Wong, K., Brady, J. E. & Li, G. Establishing legal limits for driving under the influence of
marijuana. Inj Epidemiol 1, 26, doi:10.1186/s40621-014-0026-z (2014).

6 Mittleman, M. A,, Lewis, R. A., Maclure, M., Sherwood, J. B. & Muller, J. E. Triggering

myocardial infarction by marijuana. Circulation 103, 2805-2809 (2001).
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