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2-Arachidonoylglycerol: an endogenous cannabinoid receptor ligand
Takayuki Sugiura
Faculty of Pharmaceutical Sciences, Teikyo Unmiversity

Summary: 2-Arachidonoylglycerol is a unique molecular species of monoacylglycerol isolated from rat brain
and canine gut as an endogenous cannabinoid receptor ligand. 2-Arachidonoylglycerol induces a rapid transient
increase in NG108-15 cells through a cannabinoid CB 1 receptor-dependent mechanism. 2-Arachidonoylglycerol
also induces a rapid transient increase in HL-60 cells through a cannabinoid CB2 receptor-dependent mechamsm.
Based on the results of structure-activity relationship experiments, it was concluded that 2-arachidonoylglycerol
is the natural ligand for either the CB 1 receptor or the CB2 receptor. 2-Arachidonoylglycerol may play important
physiological roles in the nervous system as well as in the cardiovascular and immune systems.
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Endocannabinoid and drug dependence

Tsuneyvuki Yamamoto, Taku Yamaguchi, Kusunandar Anggadiredia, Shigenori Watanabe
Department of Pharmacology
Graduate school of Pharmaceutical Sciences, Kyushu University

Summary : It has been proposed that the endocannabinoid system is relevant to the reward
system in the brain. In this study, we initially investigated the role of the endocannabinoid
gystem in drug dependence. Endogenous/exogenous cannabinoids attenuated naloxone-
precipiated withdrawal signs in morphine-dependent mice. These findings suggested that
inactivation of the endogenous cannabinoid system was related to the induction of withdrawal
syndrome in morphine-dependent mice and that the endocannabinoid system closely interacted
with opioid system. Secondly, we clarified the effects of cannabinoid in the arachidonic acid
cascade as a novel second messenger of CBl1 receptor using a behavioral paradigm

(cannabinoid-induced suppression of lever-pressing performance in rats). Cyclooxygenase
inhibitors improved behavioral suppression induced by cannabinoids. Therefore, it is suggested
that the cannabinoid effects are due to activation of the arachidonic acid cascade. In conclusion,
it is possible that the psychoactive effects of cannabinoid are involved in the elevation of
prostagiandin formation in the brain.
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Fig.2 Effects of A~THC (10 mg/kg) on
locomotor  activity in morphine-

dependent and single morphine-treated
mice. *P <0.05 and *%/<0.01 compared with lhe
saline-reated group. *7&0.01 compared with the
saline-challenged group. Y¥x0.05 compared with the
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Fig.3 Effects of cvclooxygenase inhibitor on
suppression of lever-pressing
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Effects of opioid and cannabinoid receptor ligands on cocaine toxicity and stress
Tamaki Hayase, Yoshiko Yamamoto, Kelichi Yamamoto
Department of Legal Medicine, Graduate School of Medicine, Kyoto University

Summary: The present study evaluated and compared the protective effects of opioid (OPI) receptor-
and cannabinoid (CAN) receptor-related drugs against cocaine (COCA) toxicity and immobilization
(IM) stress by examining stress-related behavioral alterations in mice. In addition to continuous
observation of the behavioral symptoms after a single toxic COCA dose (75 mg/kg, i. p.) (COCA group)
or a 10 min IM stress (stress group), the forced swimming test (Porsolt test) was performed to examine
the strength of stress, using the high-sensitivity activity counting instrument Supermex. Among the OPI
drugs buprenorphine (BUP), 7-benzylidenenaltrexone (BNTX) and U-50488, which relieved
COCA-induced fatal toxicity, only BNTX (5 mg/kg, i. p.) and U-50488 (10 mg/kg, i. p.) suppressed
severe convulsive serzures observed in the COCA group, but only BUP (0.25 mg/kg, i. p.) antagonized
the COCA-induced prolonged increase in the activity counts in the surviving mice. Furthermore, an
accelerated behavioral despair in the Porsolt test observed in both the COCA and the stress groups was
normalized to the control level only in the groups of mice cotreated with BUP. Among the CAN drugs
anandamide (ANAN), CP 55940 (CP) and WIN 55212-2 (WIN), which also relieved COCA-induced
fatal toxicity, only CP (2.5 mg/kg, i. p.) and WIN (2.5 mg/kg, i. p.) suppressed the COCA-induced
convulsive seizures, but ANAN (10 mg/kg, i. p.) also normalized the COCA-induced modification in the
activity counts. Furthermore, an accelerated behavioral despair in the Porsolt test was normalized to the
control level, in both the COCA and the stress groups, by ANAN and CP.
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Fig. 1. The Supermex system. The spontaneous
activity was examined by the upper apparatus,
and the Porsolt test was performed in the

lower cylinder apparatus.
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Porsolt test Tit, A ZfrVaEEBIZIE
RafhA L EERTIIEEYIZB VT KK
EEHOHIMS BRI D, X ML RAAGTEE L
RIERDERBEF LN/ (Table 1),
2. OPI EDEE

BUP. BNTX. RUX U-50488 O\ T3P
COCA IZX DT ZMFA L7223, KROIMAIZ
BNTX B TF U-50488 O SHTOAED LT,
LA LER Iz} 5 E®h O EF{Lid BUP §HF
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X, WIENO T EEREZ P LR L TH
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test TiX, Wi ND 0PI EEE L THAKE
PORIGEHEMIEH L=, BUP FHHEETH

B~ EToRENREDS SN (Table 1),

Table 1. Notable alterations in the swimming

behaviors in the Porsolt test (5 hr time point).
First Activity
Treatment immobility counts
time (min) (10 min)
Control (n=5) 3.7+0.4 2935+274
COCA {(n=4) 1.3+0.6 1640+ 556
COCA-BUP (n=8) 3.4%0.5 | 29721436
COCA-ANAN (n=8) 3.9%10.6 | 3067389
COCA—CP (n=8) 4.0+0.4 | 3155+457
IM (n=5) 1.8%0.5 1916 +470
IM-BUP (n=5) 3.91+0.5 | 3182+492
IM-ANAN (n=5) 4.3+0.7 | 3219+481
IM-CP (n=5) 4.4+0.9 ;35121643

The duration of swimming until the first
immobility and the activity counts for the first
10 minutes. An attenuated swimming behavior in
the COCA and the IM {immobilization stress)
groups, and a normalization to the control level
1n the groups of mice cotreated with BUP, ANAN or

CP are shown. The data represent means*SD.

3. CAN XD

ANAN, CP, RO WIN i vFhd, COCA (2L B
Lz LI, BROIMPFHIT CP KX WIN
ODESBETOARD LN, LrLEEHMIZE
T HEBOIEFRLITNTNROCANELZES LT
LARICED LN, A ML 2AWNHTIL, &
BHROBFELRENLIIBZBD O -1-28, ANAN
oA CEBHOER{LLIEEINT.
Porsolt test TiX, Wihdo CANFEEAEE LT
b ARKEB ORI DEED LI/ 55, ANAN &
X CP OB G CHERNL A~V E TORIENHE
¥ 3L/ (Table 1),
4. BUP & ANAN DR

LA EDFEERIZ., COCA OFFBIEA OB FD
HDOPLFEE CANEEOWTFRELNA L v —
ICHTAPREFSIEERTLOTH S,
=, BLAR b v o —ERIIEROMH & iTsd
LHEEN <, BEORED OPI SAKICHE
ALTHEARERETSERXARWEOR
E£ndh s BP M L CP R CAN TR
TEHREIRLS 20 P N LEBETT
72< NMDA ZFELR VHEOBANZAERIZBhE
D3R < BLP [P IR OREIEA R R I 1
5ANAN P W oEEGHRL - LRTRENE,

21 FH 3K
1. Pare, W. P, : Psychological Reports, 14,

227-232 {1964)
2. D' Aquila, P. S., Peana, A. T., Carboni,

¥. and Serra, G.: European Journal of

Pharmacology, 399, 43-47 (2000)

3. Cabib, 5., Zocchi, A. and Puglisi-
Allegra, S.: Psychopharmacology, 121,
73-80 (1995)

4, Schmidt, E. D., Tilders, F. ]J.,
Binnekade, R., Schoffelmeer, A. N. and
De Vries, T. ]J.:
343-352 (1999)

D. Antelman, S. M., Kocan, D., Knopf, S.,
Edwards, D. J. and Caggiula, A. R.:

Neuroscience, 92,



10.

11.

12,

13.

14.

16.

Life Sciences, 51, 261-266 {(1992)

Cabib, S. and Puglisi-Allegra, S.:
Psychopharmacology, 128, 331-342
(1996)

Hayase, T., Yamamoto, Y., Yamamoto, K.,
Abiru, H. and Nishitani, Y.: Japanese
Journal of Alcohol Studies & Drug
Dependence, 35, 154-155 (2000)
Suzuki, T., Mori, T., Tsuji, U., Maeda,
J., Kishimoto, Y.,

Misawa, M. and

Journal of
Pharmacology, 324, 21-29 (1997)
Arnold, J. C., Topple, A. N., Hunt, G.
E. and McGregor, I. S.:
Journal of Pharmacology,
(1998)

Corchero, J.,

Nagase, H.: European

European
354, 9-16
Fuentes, J. A. and
Manzanares, J.: Life Sciences, 64,
905-911 (1999)

Scheggi, S., Masi, F., Tagliamonte, A.,
Gambarana, C., Tolu, P. and De Montis,
M. G.: Brain Research, 853, 290-298
(2000)

Kvetnansky, R., Tilders, F. ].,
Zoest, I. D., Dobrakovova, M.,
Berkenbosch, F., Culman, J., Zeman, P.
and Smelik, P. G. : Neuroendocrinology,
45, 318-324 (1987)

Shimada, M., Fujiwara, S., Aihara, H.,

Yan

Inamura, K., Watanabe, Y., Hirabavashi,
M. and Suzuki, T.: Japanese Journal of
Legal Medicine, 50, 61 (1996)

Hayase, T., Yamamoto, Y., Yamamoto, K.,
Abiru, H., Nishitani, Y. and Fukui, Y.:
Life Sciences, 67, 45-52 (2000)
Havase, T., Yamamoto, Y. and Yamamoto,
and

K. : Journal of Pharmacy

Pharmacology (in print)
Przewlocka, B., Lason, W., Machelska,

H. and Przewlock:i, R.: Neuroscience

17.

18.

19,

20.

21,

22.

23.

24.

Letters, 168, 81-84 (1994)

Porsolt, R. D., Le Pichon, M. and
Jalfre, M. : Nature, 266, 730-732
(1977)

Armario, A., Gil, M., Marti, J., Pol,
0. and Balasch, J.: Pharmacology
Biochemistry and Behavior, 39, 373-377
(1991)

Sugiura, M., MWuracka, S., Yoshizawa,
T., Watabe, K.,
Yamaguchi, F.:

Murakami, §. and
Japanese Journal of
Neuropsychopharmacology, 19, 287-291,
(1997)

Hayase, 1., Yamamoto, Y. and Yamamoto,

K. : Japanese of Alcohol
Studies & Drug Dependence, 35, 402-414
(2000)

Faden, A. I.: NIDA Research Monograph
Series, 163, 318-330 (1996)
Rinaldi—Carmona, M., Pialot, F., Congy,
E., Barth, F., Bachy, A.,

Breliere, J. C., Soubrie, P. and Le Fur,

Journal

F

C., Redon,

G.: Life Sciences, 58, 1239-1247
(1996)
Hampson, A. J., Bornheim, L. M,

Scanziani, M., Yost, C. S., Gray, A. T.,
Hansen, B. M., Leonoudakis, D. J. and
Bickier, P. £,
Neurochemistry, 70, 671-676 (1998)
Sinor, A. D., Irvin, S. M
Greenberg, D. A. : Neurosclence Letters,
278, 157-160 (2000)

Journal of

and



S5-4
O RO IEFERIERR D TH B capsi-amide DHiEERIBE R

FU OPIT, LB M SE B Bm 23 KB BB KN kS, Bm A
'BERKYE ELEHECEMAY EER ERERECREERKY BERERERE,
CERALEHE, S RBERR

Antinociceptive effect of capsi-amide, a non-pungent ingredient of chili pepper.

Tomoko Moriyama', Shinya Ueno®, Chikai Sakurada’, Shinobu Sakurada®, Keisuke Osawa*, Kensuke Kisara®,
Tsukasa Sakurada’
'Department of Biochemistry, Diichi College of Pharmaceutical Sciences, *Department of Pharmacology,
Fukuoka University, School of Medicine, *Department of Physiology and Anatomy, *Department of
Pharmocognosy, and *Department of Pharmacology, Tohoku Pharmaceutical University

Summary: We have studied the antinociceptive effect of capsi-amide, an analogue of capsaicin, in mice.
Intraperitoneally (i.p.) administered capsi-amide produced a dose-dependent antinociceptive effect in the
formalin and capsaicin tests, which was much more potent than indometacin and diclofenac. Intraplantar (i.pl.)
or intrathecal (i.t.) administration of capsi-amide also induced an appreciable antinociception in a dose-
dependent way in both tests. Anmtinociception induced by i.pl. or i.t. administered capsi-amide was antagonized
by pretreatment with capsazepine, a vanilloid receptor antagonist, in the formalin test. These results suggest that

capsi-amide may be a novel vanilloid receptor agonist endowed with potent antinociceptive activity.

® = Ha
Capsi-amide i1, ~UTT > DRALIERES o, CHCH=CH(CH,) s CONHCH T
SBONFET IRMLEYTHIMN. h7H4 hh -
DOERERNRD. EHREEALTLARL LA Capsaicin
B THS. SR, FAiL. capsi-amide QHE CH3CH{CH5) 1, CONHCH4
AERIZIEETERZSEATLZHIZ, WD f!‘:H3
NOEBEFNERWT., HEEMEERES Capsi-amide

TEHNEMNERT U2, £7. capsi-amide {3,

791 EEUDEEERETS (Fig D - Fig.1 Structures of capsaicin and capsi-amide, a
EMGS, ATHA L UORFEAERTHLZN_O1 R structual analogue of capsaicin.
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Table I Antinociceptive effect of i.p. administered capsi-amide, indometacin and diclofenac in the formalin and

capsaicin tests.

W=l YT T — - ————

1Dy, (mgkg)

Compounds Injection Formalin test Capsaicin test

route Early phase Late phase
Capsi-amide 1.p. 19.2 5.4 9.8
(8.3-43.4) (2.5-11.5) (5.2-18.5)

Indometacin i.p. >160 74 N.D.
(42.3-127.6)

Diclofenac 1.p. >80 34.8 N.D.
(22.5-53.9)
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oz, FREMERETTFT IV ER:, capsi-amide DNEEBRF L. SO XADOREFHBEERTS
TEizk D, BAEABBKIES® alodynia MWEREIN. ZHOSORIGICH L. capsi-amide @ i.ti% 513,
BFERUFMRERL-. £/, Z0AHZRIT, MEEBKIEL DD allodynia &S HIHT S Z &
ARSI &Tz o 7.
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