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2-Bromo-e-Ergocryptine (CB 154),
y-Aminobutyric Acid (GABA),

y-Hydroxybutyric Acid (GHB)
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kR RIERIE T % neurotensin <° sub-
stance P % & Ci%, MRS WIS X T 2 EAICD
WTOBREIZNFTTELLINTWEBID L
L, 2-bromo-a-ergocryptine (bromocry-

x

ptine; CB 154), 7r-aminobutyric acid (GABA)

7-hydroxybutyric acid (GHB) ® M5
By o, bTPICHREININATH S,
T, EH, LEIWHEOEASTW, R
aMific B LIZTRBICOWTREL 2,
CB15413, F—/<3 o ZRENKERMEY
HEShb T Ne?, EFE AR WERE
NTuT 75 iRERRS IR LERELDFD
ZiiRi{montTva, 4, BATIR, ¥
RFEE-> 2 RERAERE BT, BEK
NEZDFWEIHT 2205 TU <, WHERE
PRE T LML NERICIEEIN TV 5,
GABA i3, 19504, 3 ~FroOMZeRTL 9 Bl
I, BWNICERICHFEET IO Z LB LH
I2&n7z, %L T, inhibitory axon ICHFETY
PHENFTL-ELSRICHFEL, ok
BWEE % L > TH 'Y, inhibitory neuro-
transmitter & A% & LT 51819 kT3,
GABA SHKICDOWT DG HE (4 &

’
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nTwad, LT, GABA 3EBRLEEER%
5222, RTFEAKRIVE S ICHT BERICD
WTDOFEH29, B, TOMRIZLTLY
—EL Tk, F72, GABA 3725 T% <,
B, £y, BLLIELbTMIEINT0EE,
$ic i 3\ TlE, Taniguchi 528% Gerber
BENCEY, RV TV LIk DR
BOBWES, 4 >R) /) —<OWfRLET, K
Langerhans &, #ic g#ific GABA»$&ic
BEINTVBZ EHFREINTWS,

GHB {3, GABA 7T 3 2{bd3nTHEL 2
succinic semialdehyde #*BTENTTEWE
<& (Fig. 1),GABA FfEICNIC ZRBICHE

GABA  H,N*CH,*CH, *CH, *COOH

GHB  OH*CH,*CH,*CH, " COOH

Fig. 1. Structure of y-aminobutyric acid (GABA)
and vy-hydroxybutyric acid (GHB).
ET 530, ZLT, WA TOWEFRMEZMH LY,
BRERNVELD, 7aF2F3 a—F )13
DFWTUEEROMIC, KIRETERLH 23
rrmbsEntTng,

SENEBRTIE, LI 3 @0 IRMERIEE
WHE %A X EEIRMIC BRI Lo, mEE,
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ERnGE SN AT BL UL ) CiBEE
BELR, £72, =84 X2 Tid, OE & HEE
BloeBFasL =2 EL, EEEL
DAL LT, £, MITHAFRICLINLD
X AR SRR DB o MR L O B HEAE
T A2 EARFELYRALAICL L9 L RAL,

EBRMHE LU

thE 8 ~16kg DERMIERFFEHL, BIED &
FEREIC, 24BEHMERSE, =¥ FoULE Z— UK
BTicBEEL, kE+ZI5mEAR (LT S bR)
BLURER (LITHEEK) cTFH ) a>
Fa—TEHEL, KBHKICREAIT—TNLE
AL

T2, KBEROM-FRICBITAMEL,
AR BT A X E—F > 2 2RETE 2
NEELHREL .

1) CBI154 #5558
i) CB154 200ug/kg 2Rk 55

CB154 200ug/kg % BREHAR & N SRS L,
KEREEIRMAPOMEEE, BERLFD T NAH T
LA R %, ABENSS, 104, &R (0
a), ARk 24, 549, 1047, 2047, 3049, 45
4, 604, 904, 120 icfIEL 72, 16T, M
ErA>E—%r 2 eFEBRCIEL 2.
it ) CB154 50 ug/kg B 55

CB154 50 ug/kg NDEENIRA BERS 1T,
%, WHEIRLP ILATY, {2 i@
E#x, £81)—i) L ARCERICBEL 2,
iii) Pimozide FijfL& % CB154 200 ug/kg Bk
%58

Pimozide 1mg/kg 860572, CB154
200 ug/kg NEENIR N BEZS 21T -7, Kik
AR L BRIk L D oRiMIZ, Pimozide S E
B (—60%), %509 (—104),60%(0%),
CB154 &t 247, 547, 1047, 2047, 3047,
454, 604, 9047, 12040147V, IKE, FEFRAR
M TINATEL R DELRIEL .
18Tid, MELWEGNS > E—F L 2%
BRICHIZEL 72,
2) GABA 5 %8
i ) GABA 5mg/kg 305 il feik ik 55

GABA 5mg/kg % BBk & *) 305 CRefeiE

B &

AL, EB—i) L EFcERIcRnL, m
WEESRLb VLT, LR RBIE
Lz, 16T, MELA - X% R
FoERL 72,

ii ) GABA 1mg/kg 5 sk 5 8

GABA 1mg/kg# 548 CHEENR & 1) FkaE
AL, ATHI10%, EAI(04), ATFIBAMKHEO
~20%), 20~40%), 40 ~14, 12~1220
., 14208~ 153408, 157400 ~24%, 2
o~ 2572080, 23208~ 2 408, 2 F40%)
~34, 34~ 3457208, 45~4520%, 5
S~ 5 320% kBRI R, BERkt
NhTL LR ) RBIELTR,

i) GABA 0.1mg/kg 5 k58

0.1 mg/kgHGABA # 5 5 CREIIRM~FF ik
#E5 L, E£B2)—ii) X FEEICERAERRAO %
T, EBIRILP I TS, 4220 D5
wEEEBEL L.

3) GHB# 5%
i ) GHB 500mg/kg 2 555

GHB 500mg/kg # E&hARk & ) 2 I TEA
L, m¥E BE&EkhGI7LvhTe, LR
FERL i) L ERICERBICRIEL 2, 15
T3, 0E, BHEES -5 2L RIELSE
L7,

ii ) GHB 100mg/kg 2 5% 58

GHB 100mg/kg % 2 7fElA T TREBHARPIC
AL, EB)—i) xRk, nbE, ks
TNHIT, 4R EHIEL, 1HTAE,
mE, f>E—F ALl 1.

iii) GHB 100mg/kg 5 558

GHB 100mg/kg # 55 CHER L D ik
5L, £82)-i) L RHIC, BRAERIICR
mL, B&RAPDOINA T EL RN 2D
E#HEBEL.

iv) GHB 10mg/kg 5 5% 58

10mg/kg »> GHB # B#hik & 0 5 421 T
BiEEAL, BEBROPILHTEL R
>k, KB2)—ii) L RERRICAIEL 72,

% B, miEL Glucose-Oxidase #:39, 7'V 7
I 3R RHUK30K £ BV B charcoal-dex-
tran &% 4 > 2 ) > i3 THAE® CHEL, B
IE, A4 >~ ©—4 > 23 Tasaka & N FHE?
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cRALL.
#@sEfEld, Mean+ SEM TR L, il

L " nEHEZEIT Wilcoxon’s matched-pairs sig-

ned-ranks test TR 72, EB1) —iii) DEE])
—i)ic¥d 5 F &2 13 Cochran-Cox’s method
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1) CB154 #5-£ 8
i) CB154 200.g/kg 2%+ 58 (Fig. 2)
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Fig. 2. Levels of femoral venous blood glucose
(B.G.), pancreatic venous plasma immunoreactive
glucagon (IRG) and immunoreactive insulin (IRI),
femoral arterial blood pressure (B.P.) and impe-
dance (IMP) in pancreatic tissue after intrapan-
creatic administration of 2-bromo-q-ergocryptine
(CB154) at a dose of 200 ug/kg.

KEREIR M CHlE L 7- m¥Elz, CB154 AHE
&0 % M, AT%IS THIEN139.9

%NEEZTL, ZNRLAEEORELFRL .

MEERRRIL A 7V T 0L, BEBREEIOE
BickRL, 29 CHIENMUMTOLNTEELTRL
2. ZDHEW BRI L 7247, 4597 TH 1974
%BEBRLPICES, TNHITHEHEL 2.

MRk A > 2 ) >4, AfE2 5 CHIE
N236.3 % & BFELOFEIEML20b, 605 %
TW3eh @A L 7zas, Bumhil, 1209 T
IIRTE2003% & EEOEEZ R L7z,

KERBHIR AL TR S N MR, A1
STk 5mmHg FR L7225 §CIETLT
W&, 459 THIME & 1 #35mmHg K\ B{KiE %
RL7, #0BIZE2ICEAEL Twhsohy, £
B TEEMN1204 T HIME & 1 #20mmHg K
-7z,

BMHIC BT M =5 2L, ARl
SFTHINQLNBEL B ERLIzHLIEEM
T, 304 THMEL D60 QML 72, 505
LI 821 FTREL Tyvr - 7247, 1209 T 4 BiTfE
SNEENETE TR, B, /ArE—F>
2@, HBOMKENE Kd 5.

ii) CB154 50ug/kg Bk 58 (Fig. 3)

CBlSlo 50 uglkg
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Fig. 3. Levels of femoral venous B.G. and pan-
creatic venous plasma IRG and IRI after intra-
pancreatic administration of CB154 at a dose of
50 g/kg. Abbreviations are as Fig. 2.
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m¥Ex, H/EVHEIEENEE 2RI Lh o
72ht, KREIC ERLIZ LS, 205 TR ATE116.6
BEERENEEEZRL, ZORLHEL» L EHE
¥R LT 7257, CB154 200 ug/kg #5803 L
IidmL eh o7z,

BEEIRmL T 7 VA 2L, BEBWBERH,IC
LR 7% 109LLE, RifEN# 120% & B
ML B2 LA TH- 2,

ERRILP A > R ) i3, ATHRKRALARE
NEBZRE Leh -7,

iii) Pimozide gij#LE % CB154 200.g/kg SuE
58 (Fig. 4)
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Fig. 4. Levels of femoral venous B.G., pancrea-
tic venous plasma IRG and IRI, and femoral arte-
rial B.P. and IMP in pancreatic tissue after
intrapancreatic administration of CB154 at a dose
of 200 xg/kg, after a bolus injection (intramus-
cularly) of pimozide (1 mg/kg). Abbreviations
are as Fig. 2.

m#Ei3, Pimozide HEIC & » TR EENES)
¥Rk h oz, L L, CB154 iC k2%

B

RSN, CBIS4#HEICLIWaReric ERL,
CBI154# 5 EAEIC X, 204, 454, 6047,
120 THENEE % R L 722%, Pimozide 3
BERELINE, BRBETH- .

gk 7 vy 23, Pimozidehiks.o)
ATRBEEINLH»-72. CBIS4EEICEN &
BPOERN LR ZRL, 24 THifEND 249.3
%+ TEfE % 2L 72%%, Pimozide JEALBREI- 1
4470% & D BRMETH - 72. ATE 2 HLUL
132 I LT v - 12 5%, Pimozide AL B &
D& B HFOWHILALNT, 9057, 1205 T
i3, Pimozide JFALE B L Lh~BA & A L (RIE % R
L7,

gk 4 > R Y »it, Pimozideic L 2 &
B TR IRALN LD -85, CBIs4HBEicL
N, Pimozide JEALERE & (3312, 2 4T CB154
RE5EHHED62.4%, 55 T58.5%, 109T
52.3% L REDPOEENELERL, EBRKT
BFN1207 TH54.0% LAL U BfEZRL, £
B1)—i) »Pimozide JEMB R & KT 5 &,
CBIS4 %5 EEL N ERKRTIRE T, Bobdrl
&fE 2R LT,

fFE i3, Pimozide 7 A T3 84§, CB154
#E5i2L ) 25 THIOmmHg L, D%
4% 3 kv 5 Pimozide JEBERE L 1ZITREIED
A R FAR PR AN

BN 4 » v — & 2|3, Pimozide ghiEic
toTiRBEINL 72, LhL, CBI54#%
Bick N 545 THS5 QLPRAET, £0HED
B 4555 5555 TRIME L D) #4930 QB L 72
DAT, 65Fh LIZITITRMEICEL 72,

2) GABA #5%8%
i ) GABA 5mg/kg 3045 FiiFsistk 558 (Fig. 5)

KERERIR I CRIE L 72 mM¥EIX, EABHKEO®
2R, 204 THIE”108.9% L BEIC
FRLZ, 2LT, EARTHRLEELZRET,
ERKTHNI205 TH110.8% & ¥ & I HiE
NEETHoT,

Mgk h 7Lk ik, AT 25T
RifEN117.8%, 54 7T123.1% &3l 7227,
ZDRIRP L, 209 TL101.3%NRIEEERL 2.
L&aL, Z0&%ISEUERL, 1209 Tid 155.3
% THmL 1,
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Fig. 5. Effect of intrapancreatic infusion of GABA
at a dose of 5 mg/kg for 30 min on the levels of
femoral venous B.G., pancreatic venous plasma
IRG and IRI, and femoral arterial B.P. and IMP

in pancreatic tissue. Abbreviations are as Fig. 1
and Fig. 2.

BRI 4 > R >3, GABA ARt
BELOBFREORBLEELL, 27T16.7%,
55 T69.3%NME%E R L 2%, 105 TidiTiTHE]
fBicBmL7z, 2L T, 457 UBRBURIRHLIC
WAL, EBRKTENI1207 TIXRIE 83.0%
NEIEERL 72,

mEi:, GABA & ARt 2 5 C—REIICH
15mmHg L& L 724%, Z0#kid#rslL, 205 T
AfE L ) #435mmHg KT L 72, £, HiEC
By 2 EME A4, EARTENIOFLIKIZIE
ITHMEMMENEB 2R TIcE K E -T2,

A > B — 7 R, REREB®KOLIP
PICHmML, 2054 63051 A ATE & 9 £980
QOBERRLI2hS, HEARTRENIZLIKRIZ
WERhicHP L TE, EBRKTERD 110
FICBWTIRIITHEICE THEL .,
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i) GABA 1mg/kg 5 &z 52 (Fig. 6)

BEEARM R 7L H 202, AFERSHICIE
Fah CEEL b o 728, 2 FLIBERER %
RL72,

BEEEIRM A A > R ) i, RERAAIC L DR
LU, 154080 5 2 5012 CHOR M THE
764.3%\= £ THBICERT L 72b%, Z0%IZHET
fEICE T 21Em % A8z,

iii) GABA 0.1 mg/kg 5 S5 (Fig. 7)

E#IRILE 7V 2k, GABA EABIEIC
LV BRENWMERNERL 2, FRETR L,
27z,

JEERIRIM S £ > X 1) > 13, GABA #5d o 5
FETIE, FBAEBEEOERI 2R Lh -1,

| GABA 1 mgikg
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E ¢
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© i""
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Fig. 6. Effect of intrapancreatic infusion of GABA
at a dose of 1mg/kg for S5min on the levels

of pancreatic venous plasma IRG and IRIL
Abbreviations are as Fig. 1 and Fig. 2.

3) GHB ##5%£8

i ) GHB 500mg/kg 2 M58 (Fig. 8)

KER IR I o) I3, GHB #2512 & 0 iy
L, #5#105 CHiE"108.9% L BEABEM %
TRL72AY, ZNRIIW L ICHEL, BIMER
fiL'c‘/’o 7z,

MR 7V h T3, AMBB®2ST
BE 41.0% L HEBEO—BHENDRLERL 1247,
FécmL, 549 T140.6%, 10%T 159.9%
ICETERL, 200 TUSSBICETRAILI:SH
LB L TV E, 600 LU L 2 L B
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Fig. 7. Effect of intrapancreatic infusion of GABA
at a dose of 0.1mg/kg for 5 min on the levels of
pancreatic venous plasma IRG and IRL
Abbreviations are as Fig. 1 and Fig. 2.
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Fig. 8. Effect of intrapancreatic infusion of GHB
at a dose of 500 mg/kg for 2 min on the levels of
femoral venous B.G., pancreatic venous plasma
IRG and IRI, and femoral arterial B.P. and IMP
in pancreatic tissue. Abbreviations are as Fig. 1

and Fig. 2.

B &

#iRL 7z,

BEFRm AP £ > 2 ) i, ARC k) Eh
DEBICETL, 29T46.1%Ic % THAL,
605 3 THENEMEE H6EL 127, ZORITH
BT 2EmERL 72,

miEix, GHB &5 &%, GABA ¥ (3, —
B ERL, 105 TITIZREICEL 240 3
R EE L b, ERATEO 120 5iciii
IZBMEICEL 7.

MEABEIC BT B4 =5 Ri3, AR
Ik D BBICEAL, 294TH-90Q, 35T
#—95Q L B(RAEZ R L 7212130 2 b
L, 1205 Tld ARTRT & 1312 F U B % 506k L 72,
B, FRNL IS, £ rE—F 2 ARSI
Mo MFEOEME kT 3,

ii ) GHB 100mg/kg 2 4Hi#52 (Fig. 9)

GHB 1C0 mg/kg
4

4 Mean 4 SEM
® p<005 vs. 0 min

5 0 10203 45 6 90 120
Time (minutes)

IRI(LU/mi)

IRG (pg/ml)
2358 35888

—~—

Nel
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Fig. 9. Effect of intrapancreatic infusion of GHB
at a dose of 100 mg/kg for 2 min on the levels of
femoral venous B.G., pancreatic venous plasma
IRG and IRI, and femoral arterial B.P. and IMP
in pancreatic tissue. Abbreviations are as Fig.

1 and Fig. 2.
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X, FRA LEBIL b7z,

BEERIR M 2 VA T3, BRI 2 5 CHE
NB4.7%\= F TEEIIKRTL 724, 5 4 Ti13150.4
%BEBICHEBENLRZTRL, ZTNH%LATELD
BEZ R,

BERBARILAP A > R Y id, RE5H%0 B0
WAL, 105T58.2% & BENKIREZRLL
B, FDRITEEL, ERKTED 1205 TiF
129.7% & SiICBRENEME R L 72,

mEER, ATMEXL V09 TRENER%
mLzicE EEL7,

BARGN A > E— 72 RiE, B5HERY
WA ERL, 30TH-80Q &KL, £
NFEIFERICEML, FEICEL Two iz,
iii) GHB 100mg/kg 5 752 (Fig. 10)

| GHB 100 mg/kg

E
[« ]
[+ N
o |
E , N=7
4 Mean o SEM

"-E’ 4 : | ® p<005 vs. 0 min
35 i. |4_{
3 .
=2 : !
x :
Ll | :

07 0 1 2 3 4 5
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Fig. 10. Effect of intrapancreatic infusion of GHB
at a dose of 100 mg/kg for 5 min on the levels of
pancreatic venous plasma IRG and IRI. Abbre-
viations are as Fig. 1 and Fig. 2.

ERmh 7 vy 2>k, GHB & AB#IC
£0, 1456240 hT, BEICIKETLEY
FETIR%L, FoRkizEBEREZRLZ,

AR A 4 > R 1) >, 208075 5H40F D
FTHRMTT9.1% &, 13 bFFICRDSL,
ENBUVEBRKRTHNDS 7 TRMEEHREL 1.
iv) GHB 10mg/kg 5 %58 (Fig. 11)

BERILD 7 VA 203, FRA EEBNES
ER& o7z,

BEIRm b A > ) >3, BENRENZ

RLI2A, ARETREA -7,

| GHB 10 mg/kg

N=7
+ Mean + SEM

IRG (pg/ml)

_m“
g

IR (uU/ml)

eed A Ao a o A 4 A Ak A

070 1 2 3 4
Time (minutes)

(3] o4

Fip. 11. Effect of intrapancreatic infusion of GHB
at a dose of 10 mg/kg for 5Smin on the levels of
pancreatic venous plasma IRG and IRI. Abbre-
viations are as Fig. 1 and Fig. 2.

% =

40, ZENIT- 7> CB154 OSBRI 2
5t T, CB154 200 ug/ke Tl MAENH FH
meE, BERknbh 7L h T BLUO4 >R >
N5 EENREL ODFEEN LR L EBR%ET
DEBOHHEL W) ZHEN LA %ZRL, CB
154 50 ug/kg Tz MyEHBREEREIN, BEEHIR M
FINH T OBRELR, HEERkLF SR
> DA% 9 CBI54 IC Bl 2 BE R GHZEL
% 2 72, CB154 200.g/kgik 5 KyiC [FlRFIC 505%
SINomEE BB BTA -5 2Ah
53, Mn—AtNBRESnEN LR EZD
#EoFGHNERT L, 2L T, REE#NE
B MFIEI & 105 AR DR H 7 L if s b
REEA N,

CB154 13, F—/%3 > ZHEKOEE RN S
HTHaNEEN, 707 7F  MERBED
ATHL, EBATL 70T 750 05wl
FELTZENMLNSIY, H A v aWE
BEHLBEIN TS0, CBI154i3, EEA
TREERANEACHEEL25240WIVEITH
5755, KIRIEKERBE TCIEERAIVE Y DT
HE% & 2070010, F0ERCHBEINAT



1026 i1 H

w3, Thorner 533, KimEKXIELREIC CB
154 #@ A5 Lz, ATy, 402

) DFWICELEEL LT, HIERAIER
Lz e #8ELTW3, 2L T, #Wbid,
CBI154 »* KRt F—s¢3 o SHFEERBL, 1§
{L&EE) % M L 727265, OGTT %2 FEALS &
RUTEEMEAS B B E LT B, Ui L, (TR,
£ RBNERT, CBIS4 nI¥ELAEB LU
EC—R7F F LA R > DBiELOEH
AT 2 AN S s % R, MmiE LR
e 2 BE L iz CB154 2 ToO¥E B E#AY
CERL, ERHE2RETEZ0, HEWIEEK
WTHINh T AeBEMIC & 2 M ERFD
Zz260n5¢ L, Thorner LNWMEP L FET 5
BHELTCiE, EECLSECNM, CB154 N
BERASEREICL ), BOBRKERELRY
D, KEETOBERHPHT 27 o R#@o
%%7 ¥, CB154 78 SR F—o¥3 > %
BRANERERTIZLICLD, TWTTE»L
L3N EEZLNDERBNTVS,

SRINEFEZENHAEZIL, Mm¥E B2
DVTIFEHRDHED &L —BT B, I o M
XY 2 EREMRIMER L, CB154 DAERIE
HIERIZ, T CoBEICIEALN TN,
B o BB~ DERBFICREL Tid, CRnE 2 4
LREIBEDZ D EZ LAY, Fofluc, EF
A T3 CB154 Il ERVE DB AL
NZwiz bbb 6T, KREKERE TR
BR R NVE > DG WARIA A LN 512192 ¢ L
D, KBIEKEBETIX, F—IZHFHEKN
BH), HHEbLE2ELLTWwEH, TAihT
Y, AR OFWENEEL LD > 2
HLEZ LNz,

Bl & 514z, Thorner 2133 CB154 »%{4
LEESZHHIL 2272002, OGTT A Fi&ib
L7-TTaeErH 2 L LT EH, SENEED
CB154 EENRA SE R 5 LR TIL, CB154 &5
2 & N HLBENER L BEIITIZEBICA LN
7z, ZnZ ki, CB154 ToEHbICIBSR L
CALNBZEEABL TWEY, ZOPMEE
I & 0 IHIGEE I E W Z iz
Ezonr.

g2, F—I v ZBFRONEMETH S

B

Pimozide*?#® # 1 mg/kg Bl TH<{ &,CB
1541k 2Mm¥ELERBLUEINA I EmMD
Milb A b, A > R ) i3 CB154 58S
DEF LM BELOFBICEASL, EBRET
By 3 CIREZ R L /2. /E 2 CB154 H 435
B & BELH» 7205, BB, -5 20
ZOREM, BAEHICHHIN TR,

{ZEM3, RFIREIC Pimozide fFEic & 0 muE
LRI ZE L CEC—7F F LR
>~ 7 CB154 Affic L5 REL OEEICHLI TS
BEPFATL 2 oWmtEmERL2 2 & 2 8%
LTw3., #L C,Pimozide ¢ F—r¢3 o2&
EKETay 7T5Z 8N, #TaF7I K
HICHEL, TFVvFY R/ VTPV
DIENHBENL2E L2 ERS, A F—LT
IrFRDEeo = ERNOKEICE N ELEK
D WD E Z - 2RSS, F—rv3 %
B4k Heterogeneity iz & 5 CB154 & Pimo-
zide DYEFRBFCERTRMINE V- IC & 5 WTHEHE
T ERERHL TS,

B o $HAEIC 3§ 5 Pimozide & CB154 D{EH
WAL TLREDZ LAE 2 L 72H%, Pimo-
zide RTALIEIC & % CB154 Icxt g 27w o>
LA 2 OWBIER T - TWEIE LY,
o #BL X BHHRE & T3, ZERNE
BERBHLEVYHLLNERbNT,

409y GABA o BB IRMI305 ek i AEBR
T, M¥EIRETH D HEE TR M
RL, BERNLG 7N H 33 85-B A
DBRERN & H5P % OE L v ZHED
FWTEERTRL, BERLDFA >R R
GABA E ARt E#KIC BE»OEFIC—BKIC
WAL, EARTHECEHREL -, LERAF
RE#RCBEN—BEERZRL 207F CIi
BT L, GABA 53 ¥ICHiEL N IRIETH
o7z, BREBOAL L E—F 2 230 RhIcH
mL, BARTHEHEZEIVERLLE, ZoLES
U re—Fr 2L NV HREI NG BEEOML
HKrEBRTZ L, EBCR, BT RR
20 ZHEoswTER, BA RN VIZEA
RIZEA L, EARTHE BECHETIHEEE
mLizeEZ bR,

72, GABA nEAS W s B

F—rez>
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By b2, 5aM0MECRLL 2EBRT
iz, GABA 1mg/kg 57 Mk 512 B\ T3,
BN T3EMER E, B4R ) YI3ER
nELER L7, GABA 0.1mg/kg 255/ T
#5 LA, By I izdBENMM
BRI ETRL72H, B4 >R C3FRAEAET
Hotz,

GABA mi¥s FRERIE, B Ah I > 0l
MEMEL > ) BB ORERELZLDERD
n7. SENERT, GABAREC LY, K
NTDEREWEAL 2 v DRBLE I HER
MR bifzh, ZhidEiiko T {, GABA
#°E Langerhans BN » L SHICHA S
BICEINTWBI LB E2 Hhbt b,
GABA i, #ifaiEon GABA S5k /L, M
Langerhans &N T o #ilE & gAML, £ 1LIc 2
L oMl T, MEMOMLEINRE %
Rz TwaWEeEL EZ oz, 272, EB
BETHOEINAT > OBMIZO2WTIE, GABA
B AEBBEP BB LIS wsic, B
MERDOENLEL ML TOHELIIF RIS
W, FhE Ny, MENMETIC L 2 0iTHEH
BRIV AT IZI oL b nFUHITTHEL,
DD KBNS TNV T b L 1249
EEELEZ bz,

GHB 500mg/kg # B#) ik W ic 2 o/ TH&E
T2, OET—BEICERICERL, B
T F—BEICEA L nbizZbicEmL
12205 CIRAMEICEL, FTo%kErMEL. K
422 D REBBICHI:2B58ENRALE2RL
2, LaL, REICEELA-LEEL, BFELS
183BICIZTTICHE0 QL DD H AL NI
BN o~ R ERTHE, BINA
TURERCEIMCZE NI ENETEZL 2L
1282 7%v, GHB 100mg/kg % 2 4B Cik5
T2, BHBOA - A LHEREN
M3 EmL 724°, GHB kE#&58NL S
CRBE TR adh -, ComMFELMKE 2%
¥ 5L, GHB 100mg/kg NFAICIL, mbFiL
ZELOEBHRRET, M7 H T30
ARMICERICHEML, zon®kiBEEFEL
rEEZ LN, 72, 42 i3 GHB
500mg/kg %5 & N L BEHL DEHBH—BYE

BT2&7LeBhbil,

ML} 2 F~ 72 GHB 100mg/kg B
BRI 5 R EEBRTIX, B r T3 2
FHETRERTLAObIZ#@MEERmZRL 2
H, A2 VI3 FEREICES L, GHB 10
mg/kg N 5 FHEEE IS BT, By T,
fEA > 2 RIS ERLEBIIA LN DTz,

DEnkic, E:RENEE*EET S
&, IE BN h T FLTHEA R VI,
GABA * GHB & Ti3i131ZABENEE 2R L 72,
Z L T, GHB DR Wiz 3 ERFIC
WY GABA LRIBENZ (D EZLNBLINE
Bbni:,

L Ladts, WMENMEE MK E % ET
bk, 2 GENERD A LN B, KBS
FKEVy, GHB 2 GABA DNHEMTH
(Fig. 1), GHB n4% < ¢ { —&Bi2 GABA
LT EZEZONT Iy b b T,
ZHLIICHRL 2R b zBEAN 1D
& LTI, GHB I3 F—7 3 2 ZFURICVERL 4546
GABA i3 GABA S&HKNIV BT 2726 T
brHrBbnlz, LrL, BEXFrRELLLD
IZ GABA O ER A 82 7z & v ) WHEME 4

CHRTELWLDEEZ LT,

& B

IR AR R B E T H 5 CB154, GABA,
GHB % zh#nA X DBEEIRMICIZE L, KiE
BIRM PO mEE X X b, BERLPORE L
ATCBEIUVA R VBERZRAEL, INnb
3SMEOBATWINT 5B 2REL CUT
DFERE 272,

1) CB154 200u«g/kg MBIARA BEHREIC &

N, MEEREESORGEIC EREL, B

T4 R Y RBFEN_HENTWTTEE
RLZY, BINh T DENOFHERTH
o7z, MEIZ—BENEE ER%, R
TL, BHEMA =L N#ERMS M0
Rz BE L —BENME, BRI ERL .
CB154 i3} o MEBRICXE L, F—/¥3 > 2BKE
ML CEENZRBER> S EBbhl, F
72, CB154 50 ug/kg nAE#HE5 TlX, m¥EL
U INA TN ERIIBET, BA X))
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VIIFRA BT, MIEB L UERILE I
¢ % CB154 D RAEKIGHIBRA A b iz,

2) Pimozide 1mg/kgHiEic & % MK, i 7
NATE LU R »orbizAaALNT,
Z N1 CB154 200ug /kg EEYIRA BERS-I
O, miEL LA T CIIEmMSA LN LD
7, Pimozide JEALE BE & X, RIGIC ¥ 5 A
Lz, B4 > R >3 Pimozide JEMERE &
I EFEICEA L2, mEZ Pimozide JEAL
BELILEEL TENFrALNLL - 205, MK
BRI R AL, BLELYD, oMl
B RN TIE, F—re: o SBFARNEME
RBENLEGHBLDLBbNT,

3) GABA 5mg/kg BEB) Ik 305 SRR IEA
2B\, mERIEEOFRMEMmERL, K
TNA T RN WTTESR, B R
NI TAEEDFUMET 2R 2, MERBEN—
BENHMET CICETL, LRIIWERH,IC
WAL 7z,

GABA 1mg/kg % BEIIRAIC 5 FHE&RS L,
BASWONE L FENICBRT L, BN
H I IdEREm AL, BA AV CRER
IETL, RIEBRERBNEREZRLE. —F,
GABA 0.1mg/kg N &G TIX, BV H T
CiZEEmEIRL A, BA R VIIEE
B A LN o7z,

4 ) GHB 500mg/kg FEEIIRA 2 k5T
i3, MERZHEN LR %, Mkl B8 Hn
#nL, M¥EI—@EnmE, Bohar
FE»T EE—BUNEENEL ERL 120,
ML VBET 5 L EBRICIIAEZ I LR

L

LT3 ElBbn, ZHEDFWTER, 1
THA YR Y 3RGENET2E2 L2 N
Bbnsz, £L T, GHB 100mg/kg 257 ks
i2BWTh, Fffc, —BIcCERL-0LEL
sOEICHML R E ERT 5, mEELRA
AERE, BI7VH I3 FGBEERNN, %
LTHEA >R Y iZ—BEDRBLERLEZLD
LBbhin,

AWM R BRE L7 GHB
100mg/kg % BEIARPI~ 5 SR T 5 L 2£R
Tk, B7NAH T IBRENKT %, LRMERM
A, A 2 R) v iafEiEd 2R L, GHB
DEMER L IT—BLERE2 22, 272,
GHB 10mg/kg 5 5/l & Tix, B7Ln >
BTETHN, B4R RRENMETER
AT,

5) UEnkHic, MEXrmMKE: 2EET 2
E, BovAITrBL0HEA, X)) ik, GABA
& GHB n#&&icxtL, ZIZEENEE #RL
722+ kY, GABA YL GHB L o #RlBICIZ S
WTCHERC, B MBI IZMBIeIcERT 2 L
Bbn, BAFWXNT 5 GABA X GHB o
TERHFIIE L T 5 THEMATRE S N1z,

| -

WREMZBICHL, HEN, HKMZBE-28
BRHE REIRYL b IS HEHIEET & » W HEE
—H CATNEMKEDHIR) SR CBMHEL
3. ME, 4> —7> 20RECEHBII
vl BUKEEREHZORR, KAMEEIZR
#HELET. '

2 £ x W

. Brown, M., Villarreal, J. and Vale W.: Neurotensin and substance-P: effects on plasma insulin and
glucagon levels. Metabolism 25 (suppl. 1), 1459—1461, 1976.

. Moltz, J.H., Dobbs, R.E., McCann, S.M. and Fawcett, C.P.: Effects of hypothalamic factors on in-

sulin and glucagon release from the islets of Langerhans. Endocrinology 101, 196—202, 1977.

. Lundquist, I., Sundler, F., Ahren, B., Alumets, J. and Hakanson, R.: Somatostatin, pancreatic poly-
peptide, substance P, and neurotensin: cellular distribution and effects on stimulated insulin secre-
tion in the mouse. Endocrinology 104, 832—838, 1979.

. A 3% : Neurotensin 35  t* Xenopsin /) fE R4 i 5 $I1TTEROTE. FILEFSHES, 92, 1091
— 1106, 1980.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

PIERERIESHENE I NG T2 WIS T HRFR 1029

. ETEHRE®E | PR ERIESWENE 7V A I Z T 25FR | F—&, Substance P &N 4{ X B

BIROPOET VA T NS, BILEFESHESE, 93, 1009—1018, 1981,

. Corrodi, H., Fuxe, K., Hékfelt, T., Lidbrink, P. and Ungerstedt, U.: Effect of ergot drugs on central

catecholamine neurons; evidence for a stimulation on central dopamine neurons. J. Pharm. Pharmac-
ol. 25, 409—412, 1973.

. Silbergeld, EK. and Pfeiffer, R.F.: Differential effects of three dopamine agonists: apomorphine, bro-

mocriptine and lergotrile. J. Neurochem. 28, 1323—1326, 1977.

. Lutterbeck, P.M., Pryor, J.S., Varga, L. and Wenner, R.:. Treatment of non-puerperal galactorrhoea

with an ergot alkaloid. Br. Med. J. 3, 228—229, 1971.

. Besser, G.M., Parke, L., Edwards, C.R.W,, Forsyth, LA. and McNeilly, A.S.: Galactorrhoea: success-

ful treatment with reduction of plasma prolactin levels by brom-ergocryptine. Br. Med. J. 3, 669—
672, 1972.

del Pozo, E., Brun del Re, R., Varga, L. and Friesen, H.: The inhibition of prolactin secretion in man
by CB-154 (2-Br-a-ergocryptine). J. Clin. Endocrinol. Metab. 85, 768—771, 1972.

del Pozo, E. and Audibert, A.: Ergot treatment of nonpuerperal galactorrhea. N. Engl. J. Med. 287.
723, 1972.

Liuzzi, A., Chiodini, P.G., Botalla, L., Cremascoli, G., Miiller, E.E. and Silvestrini, F.: Decreased plas-
ma growth hormone (GH) levels in acromegalics following CB154 (2-Br-q-ergocryptine) administra-
tion. J. Clin. Endocrinol., Metab. 38, 910—912, 1974.

Thorner, M.O., Chait, A., Aitken, M., Benker, G., Bloom, S.R., Mortimer, C.H., Sanders, P., Stuart M-
ason, A. and Besser, G.M.: Bromocriptine treatment of acromegaly. Br. Med. J. 1, 299—303, 1975.
Awapara, J., Landua, A.J., Fuerst, R. and Seale, B.: Free y-aminobutyric acid in brain. /. Biol. Chem.
187, 35—39, 1950.

Roberts, E. and Frankel, S.: y-Aminobutyric acid in brain: its formation from glutamic. acid. J.
Biol. Chem. 187, 55—63, 1950.

Udenfriend, S.: Identification of y-aminobutyric acd in brain by the isotope derivative method. J.
Biol. Chem. 187, 65—69, 1950.

Kravitz, E.A. and Potter, D.D.: A further study of the distribution of y-aminobutyric acid between
excitatory and inhibitory z{xons of the lobster. J. Neurochem. 12, 323—328, 1965.

Otsuka, M.: y-Aminobutyric acid in the nervous system. In The Structure and Function of Nervous
Tissue. ed. G.H. Bourne, Academic Press, New York, vol. 4, pp. 249—289, 1972.

Okada, Y.: Role of GABA in the substantia nigra. In GABA in Nervous System Function, ed. E.
Roberts, T.N. Chase and D.B. Tower, Raven Press, New York, pp. 235—243, 1976.

Curtis, D.R., Bornstein, J.C. and Lodge, D.: In vivo analysis of GABA receptors on primary afferent
terminations in the cat. Brain Res. 194, 255—258, 1980.

Kupersmith, M.J. and Lieberman, A.N.: The effect of specific brain lesions on the high affinity bind-
ing of GBBA in the substantia nigra. Brain Res. 194, 536—539, 1980.

Takahashi, H., Koshino, C. and Ikeda, O.: Relationship between the hypotensive activity and chemi-
cal structure of y-aminobutyric acid in the rabbit. Jpn. J. Physiol. 12, 97105, 1962.

Stanton, H.C. and Woodhouse, F.H.: The effects of gamma-amino-N-butyric acid and some released
compounds on the cardiovascular system of anesthetized dogs. J. Pharmacol. Exp. Ther. 128, 233—
242, 1960.

Potkin, S.G., Gillin, J.C., Rogol, A., Nasrallah, H.A. and Jed Wyatt, R.: Baclofen: lack of effect on



1030 1] H R &

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42,

43.

human plasma prolactin. Commun. Psychopharmacol. 2, 297—300, 1978.

Vijayan, E. and McCann, S.M.: The effects of intraventricular injection of y-aminobutyric acid (GA
BA) on prolactin and gonadotropin release in conscious female rats. Brain Res. 155, 35—43, 1978.
Kouly, M., Lammintausta, R. and Dahlstrom, S.: Stimulatory effect of acute baclofen administration
on human growth hormone secretion. J. Clin. Endocrinol. Metab. 48, 1038 —1040, 1979.
Zachmann, M., Tocci, P. and Nyhan, W.L.: The occurence of y-aminobutyric acid in human tissues
other than brain. J. Biol. Chem. 241, 1355—1358, 1966.

Taniguchi, H., Okada, Y., Seguchi, H., Shimada, C., Seki, M., Tsutou, A. and Baba, S.: High concent-
ration of gamma-aminobutyric acid in pancreatic beta cells. Diabetes 28, 629—633, 1979.

Gerber, J.C.IIl. and Hare, T.A.: Gamma-aminobutyric acid in peripheral tissue, with emphasis on the
endocrine pancreas. Presence in two species and reduction by streptozotocin. - Diabetes 28, 1073—
1076, 1979.

Fishbein, W.N. and Bessman, S.P.. y-Hydroxybutyrate in mammalian brain. J. Biol. Chem. 239,
357—361, 1964.

Wolfson, L.I,, Sakurada, O. and Sokoloff, L.: Effects of y-butyrolactone on local cerebral glucose
utilization in the rat. J Neurochem. 29, 777—783, 1977.

Oyama, T. and Takiguchi, M.: Effects of gamma-hydroxybutyrate and surgery on plasma human
growth hormone and insulin levels. Agressologie 11, 289—298, 1970.

Takahara, J., Yunoki, S., Yakushiji, W., Yamauchi, J., Yamane, Y. and Ofuji, T.. Stimulatory effects
of gamma-hydroxybutyric acid on growth hormone and prolactin release in humans. J. Clin. Endo-
crinol. Metab. 44, 1014—1017, 1977.

Oyama, T., Takiguchi, M. and Kudo, T.: Effects of gamma-hydroxybutyrate on plasma levels of Acth
and cortisol in man. Agressologie 10, 411—414, 1969.

Laborit, H.: Sodium 4-hydroxybutyrate. Int. J. Neuropharmacol. 3, 433—452, 1964.

Kuhl, C.: Dipping procedure for glood glucose determination with Dextrostix and the Eyetone ref-
lectance meter. Acta Med. Scand. 197, 467—469, 1975.

Faloona, G.R. and Unger, R.H.: Glucagon. In Methods of Hormone Radioimmunoassay, ed. B.M.
Jaffe and H.R. Behrman, Academic Press, New York, pp.317—330, 1974.

Morgan, C.R. and Lazarow, A.: Immunoassay of insulin using a two-antibody system. Proc. Soc.
Exp. Biol. Med. 110, 29—32, 1962.

Tasaka, K. and Akagi, M.: Effects of diphenhydramine, naphazoline and m-amino-« (1-aminoethyl)
benzyl alcohol dihydrochloride on the nasal mucosa determined by impedance method: a simple me-
thod for evaluation of nasal decongestant. Pharmacology 14, 125—139, 1976.

Kawanishi, K., Ishida, T., Nishina, Y., Machida, S., Yamamoto, S. and Ofuji, T.. Effect of pimozide
on bromocriptine-induced gastrin release. IRCS Med. Sci. 6, 369, 1978,

CHEE . A XBHIRLSD C—~<7F FoBE | $2H, PEMERESDENE sBRICB LITTH

: Neurotensin, Xenopsin, y-Hydroxybutyric acid (GHB), 2-Br-a-Ergocryptine (CB154), Pimozide,
Substance P NEBIRA AT, FILES M, 92, 247—257, 1980.

Andén, N.-E., Butcher, S.G., Corrodi, H., Fuxe, K. and Ungerstedt, U.: Receptor activity and turnover
of dopamine and noradrenaline after neuroleptics. Euwr. J. Pharmacol. 11, 303—304, 1970.
Johnson, A.M., Loew, D.M. and Vigouret, J.M.: Stimulant properties of bromocriptine on central
dopamine receptors in comparison to apomorphine, (+)-amphetamine and L-DOPA. Br. J. Pharmacol.
56, 59—68, 1976.



4.

45.

46.

PRAEREERMEOE 7NV A T FUWITNT 23R 1031

Gerich, J.E., Keram, J.E. and Forsham, P.H.: Stimulation of glucagon secretion by epinephrine in
man. J. Clin. Endocrinol. Metab. 37, 479—481, 1973.

Bustos, G. and Roth, R.H.: Effect of y-hydroxybutyrate on the release of monoamines from the rat
striatum. Br. J. Pharmacol. 44, 817—820, 1972.

Chéramy, A., Nieoullon, A. and Glowinski, J.. Stimulating effects of y-hydroxybutyrate on dopamine
release from the caudate nucleus and the substantia nigra of the cat. J. Pharmacol. Exp. Ther. 202,
283—293, 1977.



1032 T H 5| ]

Effects of neuropeptides on pancreatic glucagon secretion.

Part II. Changes of pancreatic glucagon concentrations in the dog
pancreatic vein after administration of 2-bromo-a-ergocryp-~
tine (CB154), gamma-aminobutyric acid (GABA), and gamma-
hydroxybutyric acid (GHB).

Shuji MACHIDA
Third Department of Internal Medicine, Okayama University
Medical School, Okayama 700, Japan
(Director: Prof. T. Ofuji)

Immunoreactive glucagon (using 30K antibodies) and insulin concentrations in the
superior pancreaticoduodenal (pancreatic) vein of anesthetized mongrel dogs were measur-
ed after administration of 2-bromo- @ -ergocryptine (CB154), 7-aminobutyric acid
(GABA), and 7-hydroxybutyric acid (GHB) into the superior pancreaticoduodenal artery.

A bolus administration of CB154 (200 xg/kg) induced a hyperglycemic response with
biphagic increases in plasma glucagon and insulin levels. Blood pressure was lowered
after a transient slight elevation. Impedance in pancreatic tissue was markedly increased
after an initial rapid decrease. The lowered impedance reflects increased blood flow in
the tissue. CB154 (50 u«g/kg) administration brought about hyperglycemia and mild
hyperglucagonemia. However, the plasma insulin level did not vary. After premedication
with pimozide (1 mg/kg, intramuscularly), CB154 (200 u«g/kg) administration caused
a mild gradual increase of blood glucose, mild increase of plasma glucagon and signifi-
cant decrease of plasma insulin concentrations. The premedication had no effect on
blood pressure changes. Impedance in pancreatic tissue was slightly increased after a
mild transient decrease.

GABA (5 mg/kg) infusion for 30 min induced mild hyperglycemia, biphasic increase
of pancreatic plasma glucagon and biphasic decrease of pancreatic plasma insulin concen-
trations. Blood pressure rose slightly, then gradually fell after a few minutes. Im-
pedance in pancreatic tissue increased slowly. With a GABA (1 mg/kg) infusion for
5 min, the pancreatic plasma glucagon level gradually rose, and the plasma insulin level
fell. During a GABA infusion at a dose of 0.1 mg/kg for 5 min, the plasma glucagon
level increased slightly, but the plasma insulin level did not vary.

A GHB (500 mg/kg for 2 min) infusion brought about a mild transient hyperglycemia.
Although there was an initial decrease in the glucagon concentration, the amount of
secreted glucagon seemed unchanged since the volume of blood flow in pancreatic tissue
increased markedly during this period. The biphasic increase in glucagon concentration
followed. Plasma insulin concentrations decreased significantly. GHB administration at
a dose of 100 mg/kg for 2 min had similar effects on insulin and glucagon secretion,
and did not cause any change in blood glucose level. The changes in plasma glucagon
and insulin levels during 5 mih infusion of GHB (100 mg/kg) were tested in more detail.
The level of glucagon decreased slightly followed by a gradual increase after a few min-
utes. The plasma insulin level decreased significantly. GHB (10 mg/kg) infusion for
5 min resulted in no change of plasma glucagon concentration and a mild decrease in
plasma insulin concentration.



