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Abstract

A® -Tetrahydrocannabinol (THC) is known to have various pharmacological effects mediated through activation
of cannabinoid CB ;| and CB, receptors in rodents. In adult rats, 22- and 50-kHz ultrasonic vocalizations (USVs)
serve as an effective communication system and as indicators of negative and positive states, respectively. The pre-
sent study was performed to determine whether THC affects USVs in adult rats, and to determine the roles of can-
nabinoid receptors in these effects. THC (1, 3 mg/kg) was administered intraperitoneally to adult male Wistar rats
60 minutes before measurement of USVs. The CB; antagonist, SR141716 (3, 6 mg/kg), or CB, antagonist, AM 630
(1,10 mg/kg), was administered intraperitoneally 10 minutes before THC. USVs were measured during a 5-minute
period without air puff stimulus or with air puff stimulus. THC did not affect 22- or 50-kHz USVs without air puff
stimulus. On the other hand, THC significantly increased the number of 22 -kHz USVs, but not 50-kHz USVs, after
air puff stimulus. Moreover, SR 141716 at 6 mg/kg, but not AM 630 at either dose, inhibited the increase in number
of 22-kHz USVs induced by THC after air puff stimulus. These results suggest that THC induced changes in sensi-
tivity to aversive air puff stimuli through CB | receptors, and as a result increased emission of 22-kHz USVs in rats.

keywords @ A° -tetrahydrocannabinol, ultrasonic vocalization, CB  receptor, 22 -kHz USV, air puff stimulus

(HW]

KJik (cannabis, marijuana) 1%, 20164FF, AT 1T HADER L CTwb Lt shs M, Fk
AENZBVT D, FRRSE IR RREILC & 2 M EHE 2 BN L, WEAERE, M5 533,000 N % 8 2 72 12,
KRGS E S S, I CIRIGHEERHEFm s L THAPIER L Twb, 20720, Kk
ERZ L CTRaBaiknsze v v ) [ o 7L EMEE P 2 20 dh %,

v N OKRMEZERE L, G, SEROTE, 198, HoRmZz &4 a 3R EHE R, 20O—FT, ¥
miEK, IR, EEEY, BEUORTROEMNRERZEL2 5, 2ok ) ICRRRIE, Sk
HZEZv b TRd, Lo L, KRG EHCEIWERTIE, 3R, WEEK IE BRERE, gk
EOERHIEIME SN TV v, O L) ICKROFEIIEMIZ, v MEEWTELRYRZIIAETH %,

KFKREIZIE, # >~ FE /A F (cannabinoid, CB) 3, T WVRYVEERL 7 IV A T A N EO#) 740 FEEH O
BaaEEFNCns B, 2o d 2 KGR & L T A%-tetrahydrocannabinol (THC) K UF Cannabidiol

_9_



M b. THCIE, CBZEEROIMAIEEFETH Y, G®IZL o CHEES R, iR, BEICH L TH
WOMEM %R AT, KRICEEFNLTHCEIL, FAHMLTBH B KEEOEEEH L THCE
HROBINAENZLL TWDE EEZONL, SHICKERIZIX, 7Y F ¥/ A FEELEDRS IS
CEEINTBY, TOELPRIEND 2> Tnb, 20720, KKOIEIHEHIZEME»OZEL L T
WD OIZHFET S Z ENHEEE o TV D,

b SRR BN 2 &, PlERE, EHEE, HRECHEE LR CERREICREYAE LD, 200, &,
e, b EOMRRIECH L CBEORKIBERT I E0d b Bl I F THRAOMIZETIE, KRR &
LHE VT —RAEIREBIC BV TER LA BT 5 &, —BECAEIIRED#IT 5 Z & %, von Frey
test % UfPrepulse inhibition test{Z3BV>C, KFRIE, FMUE, EREICH§ 5 EE2T0ES 5 2 & 2 Bl%
LT, CoX)IlEHWIcBVTORNRICEZBEREEZELLZEAWLMICL TS, LAL,
INSOFERIE, WRT CTEEUN R VEBIN LI TH o7z, £ TERAIE, 7V MPHEFATLBE
BIEHLT, 7v bOBRERIELZIFMREE TEHRID»DERMED D 2 FBlOFHIRET. 217> 72,

AEikix, & PSRN TE 2 WEWEEEGE Q0kHz L) 05 THh 5, BRI, HEEE%ES
(ultrasonic vocalizations) # /LTI I 2= —2 a3 vk BT EDNMONT WA, TEDBE WIS
BT 2H%E0 5, Ty MR T ABEIRITRE (35S N, B o M E B L ORE IR
we, HERMOBEEEE D Lo BT v ML, EYWRBREE LR SRk L ARSI X o TRE
IS DA D V) BBIE, A ML ARG, # & - IO IREICHWL N TV LS, TOXHIZT Yy
FOSFETABEEREZMNET L2 1L, Ty bOAEFTENE 2IXEETEI 2 HETE b,

ZITHRAIZ, Ty NORFTLIHERLIEREL LT, I 2TEEHMEOELEZIT) 729012, Ty b
DRBEWE R FEAE T ARESMEMRET L, BRI, Vv /77 AR IRIT L, EREGORELIT- 72,
WIS, FBLOFHMR % V72 KRR & 2 RS 2 T L 72,

€35 9ipi3
1. 7 v b OBERIEN OReVE & IRTEBRRE 2 W& 3 3 72 OFBLREIG % DHE 7.

FEEREIYIL, 8- 108 (K 250 ~ 350g) O Wistar RifEVET v & (JuBh) = w7z, HlERSEE LT,
FHREIUREE, BRBMANEE K N AT EE O3 OMEERREZ HE L7, FrfiRsie
mE, FEHTY T (5T 74 =X s —BRASH) 2B T )Ry 7 2 (29 X 29 X 30cm)
VT, 7 v MEREBEBNICANRE, SHOBBEERYIE L7z, BEXAMARESEIL, KEICEE ) v
F(&ETOZ7)y FIZBUT L BELMREAR) 2B L7227 7))V Ky 7 A (22X 30 X 26cm) &,
SHOCK GENERATOR SCRAMBLER MODEL SGS-002 (ZEHTHM, Hul) ZHwT, 7 v P2EBENICA
N, 0.5ADEFZ AN L2%, SORBEREE L7z, B5AIMAREEE 727 IVERy 7 A (29 x
29 X 30cm) & air-puff stimulus (Neuroscience Inc. BI%) ZH\WT, T v M 2ENIZ A, BRI (%
SEETIAT0.3 MPa, 11 mm @/ Z)UH 5 100570 1 E OWES) 25 v ST CRImOE S
PHIRTEIT12,24, 36 MIOES 217V, 2Dk, 5HTHHEBE N ZHE L7z,

2. 28U K B KT DR OB S IEE 1263 % KR THC D 8

FEREYIE, 8- 10 MG (FHE 250 ~ 350g) © Wistar RHEMETZ v b (L)) % V72,

R D ZE RIS & AR CUE, Bl T H IS IE RIS C 5 M O Pre AT 21TV, & CDT v
MR BT OFBIS N C & 2R L, SBEEEGTOM R E b LIS T 21T o 72, £ D1k, THC
 JEWENTE G- O 1R B S, 15 FE OB bo, 3622548 (REE1250.3 MPa, £ mm @



J ZH 510045 D | FHH OWES) 247, ERSHGHOT v s ofEdEE2E L7z,

L BEE D 2B X A AT T, ERTH I 12 Rl o 2SR E A (REEEIAT0.3 MPa, 1481 mm
D ZNH 51005 D 1P OWESS) 0555 O Pre AT 21T\, & TH T v MIREEET OB
MENZ L RMERL, BEEETOMELY O LIS 21T o720 D, THC % PRS- 1 KR 2
Mo, 1Moo, 12O GEEEIA0.3 MPa, £ 1 mm @/ X)L 5 10045 D 1 F4[H
DRES) 24TV, BEESHTEOT v b OBEREHE L7z,

3. KIEST THCIC X 2 RTERHIC 1T % CB ZAROM L

FEEREIY) L, 8- 10 HE (K 250 ~ 350g) @ Wistar ZHEMET v b (JLBh) % 72, FESEE O 224500
B X AMET T, e H IR RIS TS A O Pre i T2 1TV, &£ TH T v MIEEEET O
PP EN L 2R L, BEARETOMEZ L LIS T 2 1To 720 T O, CB AR L
SR141716% 7 v N OIEMEMIZHES- L, ZD 104712 THC 10 mg/kg %5 L 72 THC % JEFENFR G50 1
Wl e b, 150 HOBMboR, 36 OZE5HIEM (REHTA%0.3 MPa, 4 1mm @/ X)VH5 1004570 1
W OWES) 217V, BHRSTEOT v S OBEEEEE L 7.

EAEPE O Z2 SR & MR T, BERT H I 12 Mo 250 A m GREFETI250.3 MPa, %1 mm
D ZIVH 5 10053 D 1 I OWES) #0555 M D Pre AT 24TV, & TD T v MR WA O FHAH
N Z LR L, BB OMRE D LIS T T o7, T 0%, CB XA EHEPIE SR 141716 &
7 v M ORERENIZHS- L, 2?1052 THC 3 mg/kg & #25- L 720 THC & JEFENH G- O 1 FE %2 5, 1
SEOEALD R, 12 OZ=EHE GEEETIAT0.3 MPa, [1F 1 mm @/ X)L 5 100450 1 F [ O WEET)
ATV, BEHESSTEOT v boBEEEHIE L 2.

4. NCHE D 2EXMSETE T TORIEESF A®-tetrahydrocannabinol 12 & % 5 v b OIK D EET OB I
& WUME R 12 %3 % Cannabidiol D 52
AR O Z2 G & 2RI, BERT H I 12 Mo 250 am GRERETI250.3 MPa, [1££1 mm
D XD 5 1005 D 1P OWESS) 0 555 O Pre AT 217\, &£ TH T v MIREIRET OB
ML AHERR L, SRR Of R T b L IZHES T 2 T o 72, 2 D%, THC K UFCBD % AR IZ# 5 L 72,
Wy & EPENE G- O 1 s #2061 OBIbo %, 12102250 (%2 H71250.3 MPa, 4% 1 mm
D XNH 510055 D 1B OES) 247V, BERSTHO T v N OE iz % L7z,

5. Wit
WREMILER X, —I0 S B 0T 2, Dunnet’s test ¥ IV CE B BMRELZITo72. 4B, fakEs%
UTHRO SN L8 EMEMICEEED ) & LTz,

(RiR]

L. 7 v b OBEBIER ORE L ETIBERE 2 W3 % 7230 D BB & D7

SRS X > THAT 2 7 v b OBERZ IR T Tz £ o5, Hith % E
Wk, M EIEFERR TR Y ) 7T 780, RCREBEEE O A XEE, Ty N ORER G
(20-30 kHz) THH 3 ) M5k s 28 E W55 &, mABEET (45-100 kHz) TH I ) BFRG S 2 8E
WeIEFE O 3HHDOWIATLD 517z (Fig.1A,B,C)o ZOHT, MEMETH 5 2Z5HBMPHEMHTDH
2 RSB & o TRIFHEA OB WIS SN L, AT, mRRERHIIAMN O S IKE LT



FEFERRE M, £/, SEBRFUTTREF LI A X8 SBEWEES %, Hilhz €55 RH,
Ml 2 BB e Lo fmMTmRL, /A X, I%JEJ‘(JE)TAZW&ZM&EJ(&Fﬁ%@iﬁ%i&@%‘l@i%ﬁ%%ﬂLf:
(Fig.1D)o STNHDKRP S, /A X8, & BB K O E B e 0@ &l ol e 4 & ieoe L 7z
(Table.1)o F7z, ZHNLIEDOFEERTIL, KIRIZ X 2 BREHEBOZALZ S 2 72012, MERHTH 5
ZESI S X B ARJE P ET DR E T & WV CTLUT OGS 217 - 72 (Fig.2)o

(D) Distribution diagram

SRS (ms)

20 30 40 50 60 70 80
&K (kHz)

Fig.1 Waveform of noise (A), low (B) and high (C)-frequency USVs and, distribution diagram
of ultrasonic wave under each experimental condition (D).

Table.1 Measurement conditions of ultrasonic vocalization
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Fig.2 Measurement equipment for tactile function using air puff stimulus and ultrasonic

vocalization.
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Fig.3 Effects of THC on low-frequency USVs after 36 air puff stimulus (A) or 12 air puff stimulus (B).
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Fig.4 Effects of SR 141716 on increase in number of 22-kHz USVs induced by THC after 36 air
puff stimulus (A) or 12 air puff stimulus (B).
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Fig.5 The hypothesis is that CB receptors have different effects on tactile function
depending on the expression site.
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