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A7 a— )7 %> (catecholamine, CA) R OIMAMEIHEF L L TORNEM F —s0 3 &
(dopamine, DA) ROUFENC A EBRE L2 2002285y PRUE MZBLWTHRELE. 5 v
FEIBAOER R BT, DA BEEREHRFDOA b2 07 2 F (metoclopramide, MCP) « /o2 )
F=n e ZNEY PRI LEEEFEIC VY2 7Y > (norepinephrine, NE): 227 Y >
(epinephrine, E) b %{BEL, ZOXRE DA FEIEOMAEI L DEES AL, IS v M EIBD
DA f#EMFIcx 32 CA DSWEIGIIRRS v Mt L THBCEET, 12123 EE E TR B
WMIZETETFTLE. $hE 7y FEIBD S—& > DA BBEIREHT v MCHELTEBEKRE S, /-
DA RBEBOHESFE - BNU L L EETH-7. BUELD Sy MEIBICB T2 DA 12X 3 CA Sus|
SR ERC B TRATH D, DA SEEOEEENEE L & L ICEIEERE 72 ¥ 5 TEENSTRIE
anlz. e bTIE MCP Wit L T, DA &2 5 WHIfH %223 3270 F X5 o> (aldosterone,
ALD)+ a7 7 7 > (prolactin, PRL) QB « SBIEEBEASNEEBVTEETHY, W big
FRWICERMET L. ARS8 WT NEE 0EBERSETHD, MCP AL T
NE'E @{ETUL7. UBERL £ bz MCP Aficxt L T NE-E O BEINKEG £ R T 5 0 OEE
BAOL, RATIRIZIRZFH ML 7. DA OERERAMRB SO THEETH Y, MCP & Icxt 3
% DA DR WERIG - KENE S ALY BRI BV TERTH o7, -BEMY > B8kD DA EEIIRA
CHE L CTERAIETH 4. BDEID e bcBLTHIIEHE LTONEY DA RREHE £ b Ik

BT2b0 LRI

Key words K —/%

Bk, AFa—-nNVF3Iy, TLVRATF

F—s%3 > (dopamine, DA) 3 K ARERIZ BT 2
HREEME L LTOBE 0130, SEEREL ORBIE
B2 DA OBRENZRESTBE I Z ORBIELL
EHZNT»2Y. DA @hiic B L THEMIL O E
BEEIFIL?, £-KBICB LT L EIBEE PR
R » SDHF 3 — 17 2 > (catecholamine,
CA) b eME T2 L™, Bizrus 25>

(prolactin, PRL) ® 7 v K A ¥ v > (aldosterone,
ALD) 2 EDFNVECFBLIMEIT 2 2 e nHoNT
VAT L LZOL S RIEINEEETFE L To
DA ZWHEHIIBOTLAICEEEL TLEHIZDN
TRIELALBHEATOHRZ LY, SEGEK, KK
BUA2HREME DA R8X0D &) KR ERBEE* 7
EEMZDE Ty PRUE MIZBWLTHRETLT:.

Abbreviations: AADC, aromatic L-amino acid decarboxylase; ALD, aldosterone; CA,
catecholamine ; DA, dopamine ; DBH, dopamine g -hydrolase ; E, epinephrine ; HPLC, high
performance liquid chromatography ; MCP, metoclopramide; NE, norepinephrine; PRL,

prolactin



964 i

RE L UHE

I. v bEIBY >0 DA HihclT 585

1. EEEY

Hivd, BE1 -2 -3, RUBRKAE (FEYH
200g) DUA A% Ty b ERWTZ -7 VBT
HBELEB 2, #E, FEFBRELLBLUTO
ERICHEL 7.

HIBROERER (K1)

WH « st 5D HFE? T U TEMER2MITL
7. EMBHIYIL - BIB 4 10~20mg %37°CRBH D
FrrN— (FE0.25ml) AN, 95% O, - 5%
CO iz TfafIL 2y L E F— L INELEEY > ¥ LR (5
77 v 7 GY (K, BX) THEO0.25ml/50 1z THEHR
Liz. 552U 6 REDREHREE 201 2EHML 7
HRECEREE 3 AEHERL 7. CA HHSTEL
L7:% DA BEKERA [Ab2u7F5 s F
(metoclopramide, MCP) (Z"V >3 »F) (BRI T,
RER), ANVED ¥ (R7eF—L® BRRES), o
NY =P (B A—2R" (KERBE, AR)] ¢ #
W, 2wz DA fFEI% [DA EB N2 )
(Sigma, St. Louis, US.A), 7HREL T 4 > (EE 7K
ENT 4 ) (Sigma), F—,% (L-F—%) (Sigma)] @
AILETIZAR LT CA SMEEME L. CA W
BREEVANEMHE>EREL LYERL:.

EREIBFEO S ym DAY T I T4 05— (B
BIYR7TE, KR) CTRAL-BREZ{LENRKR
HEEFAWLE#EKBE o~ F 25 7 4 — (high
performance liquid chromatography, HPLC) iz i #

Tested reagents

=8

HEAL/ VI E A7 Y ¥ (norepinephrine, NE), =
# 7 U > (epinephrine, E) 2 i L 7z. HPLC 0 @iz
A 54 OD-MP 5 m 100X4.6mm (Brown.
lee Labs, Santa Clara, US.A) 8, ®>v 7
Shimazu LCSA(&#E, F#H) fi#E 1.2m 1 /5, 85
f8:50mM U EB2AEFFY T A, 50mM bty 2
U OEEEE, 200mg/l T U LEEEES R ) Y L, 10mg/
1 2 F VL7 3 RUIBERE% 72 =1tV v pH
3.4, #i88  Coulo-chem Model 5100A E &KLk
W8 (ESA, Bedford, US.A.) (% 1 —-0.05V,
MR 2 +0.20V, A—FEn+0.25V) TH3,

ElBoD CA &8

LB B8 E0. IREORERE lml hTk
TFFARL, BOEERAZE045uM DAV TS
¥ 7 4N = THREBRER HPLC ~EAL T NE,
E, DA SB%2HEL7:. BIBO& CA Bz 2
DA QHEERFRLI:.

BIEDO R —SFAAKRF I —+ (aromatic
L-amino acid decarboxylase, AADC) RU K —/9 3
YR—FnRFoFyF—+ (dopaminef -hydrolase,
DBH) &%

BB 2505 R D0.25M & 2 $KIBIIC THRES
TARALTEHRLL, EHER P A 4 >~ TRkt
(RE7 vx4, f§8) WTEE L. AADC E¥i
Rahman & DFED IV L-F—2HE L L T4
& hi: DA HMHBIZTHEL, DBH EHi
Nagatsu 5D AFENCHNF T s v 2HEBEE UTAER
ENTA 7 PRI v ESHERBERICLDBEEL .

5. BIE®D DA BEHK

Perista pump

O
95%0,
[ 5%co,

(o]
oo
OO

0.25ml/min.

Water bath(37°C) U U U

Samples collected

every 5 min.

Adrenal gland(10-20mg)

in chamber(0.25ml)

Ringer's solution
Fig. 1.

Shematic diagram of rat adrenal gland perfusion system.
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Gonzales 5D HE IZHWHITL 2. BIBHEBR%
50mM b Y AERREEKR PH7.4) K TRESF 14X
L, 39,000g 16RO LA UBL2ESHAEER
(50mM bV RIEFBEEE (pH7.4), 120mM H{k b
Yy, SmM A U YA, 2mM #Es Y A,
ImM =72y 75, 0.1%7 A2 VE B, 10
M2V YY ) TEHE Img/ml AR LSESK
EHE L. BEEER 100, Havr~oy
(0.25~10nM) (New England Nuclear, Boston,
USA)50ul RUAE~NTY (T — 4 M, #Hi
EOBE REEELT 100°~100M) 5 0 41 %20
°C, 30431 > FarR—b LKA L BSHEGR
3ml 2FINCTRIGHRT. 79 A7 4 L5 — (What-
mann GF/C®) (Maidstone, U.S.A.) #F\ 7 %3 |8
BtV BFEHHEE M — ) — BB L —— %5
BEL, BRBEEY v FL—Yarhy vy —cTH
vy bUiz. g7 H-AEROY L ZAKBESDBRE
(0, 20, 37°C) KUK (5 ~900) kM, 25 Uiz
DA, "aRYF—, ZALEYEF, AYEY N,
NE DR XMERRETL 7.

II. e bicsF2 DA HEHAENT 5 CA, ALD,

PRL o RUGH D F iR

1. X%

HEREEBEOL WEE/NESEH, RA T8 (B/&=
6/1) ZXfRE LIz, NBEEERII) 0~ 154 4]
B/%Z=2/2), (201~ 6 ®11H (5/6), (3) 6 ~125% 1941
(11/8), (4)12~167%1661 (8/8) d 4 BRIz BERIL 72

2. MCP &nrisiE

AN CMEBRENRIZ THIRE *EL 2%
MCP % 0.3mg/kg (A& 10mg) #IRAHZSL 7.
BE/, 85154, 304F, 4550& i #im [(EDTA-
2Na &H#MmME VT-070NA®N (F L&, ®5)] L, &
Bz, MEESHEL 2 BE £ T—20°Cit THRESEREL
7. BB o & ALD RO PRL B Hiflko RIA
kit ((FARAFOY e 12125 F 9 by (3 R U+,
FEVRS(Fusr7F v Fy b [B—INE -5y
ATAY =7, ®i)] W TRIEL 7. s CA i
B Iml, 1M Y RAEREER pHB 6 (ZFL 0 Y7
22 10mg/dl i) 2ml, YA B Ry R UAT
$ ¥ (Sigma) (REZEHE) 500pg R OEMT L 3 (F]
AMIE, KK 10mg %3080 -< DBBBML T
MFIRRESE. TAF I 2HBREB0IEEDR
WHEMS0u] iz CA 2L, BBOW < BRI
FBR B 28 2 72 HPLC W CHISEL 72. Iy &
DRDLEINKIZS3+ 3% T, AEAR CHERLS)
R ERZHR T RUL%TH 7.

3. KBV >80 DA ZEEORE

Fur & Q78" 8 CCilRm, RARBmSEY >
NERD H-AE o Y EREEERF L. ~%Y >
M%) 20ml & Y Ficoll 3BT Y woSERE SBEL N>
7 AT IX10%/ml B L. 20 v Bl
# 1ml 12 *H-2 ¥<o > (2.5nM =~50,000cpm) 50
pl, FEFBALCRTy (REBELLT 107~100°M)
100 1 ML 3TC, 1 RMHREIBAIL /2. Kbkl
TRENY 7 AW 2ml M CRIEEKT L. V>
NERFEE P —Y—REBOML 5 R T 4 VI —1R
SREEC TR, B v FLr—yvarvhoy
S THETEEEREL. . " H- A <o ek
BEWMUZBA 7y Mo L TURRL, £701/28
RFEEERTAERTVEBE (IC) RHEEL .

II. #EEHHEnIg

Tk b g £ R TERL 1.
2HMOFEHEOEOREICIZ Student DRSO 72
WEERD tREE, 2SHMORT IR —TERES
B D#% Scheffe b L < i3 Dannett D%\ ik
ERVWTOWThOERES S RUT 22 TEEED
DEHELL.

124 i

I. 59 bBIBS» S0 CA K IcE+ 55t

1. ERRAOEmER

B2 Din< NE, E S EmpBRG 3 B
BIZ—F kD, Fhi~5BMBIIBVWTs =0
YIINT ARIEEEREE-NT V. #-> TUTOER

600

Nicotine 6x10'M

400 ~4 l

200

CA content (ng/ml)

Perfusion time (hr)

Fig.2. Catecholamine (CA) concentrations in
the perfusates of adult male rat adrenal
glands perfusion study, and the CA response
to nicotine stimulation (6x10-2M). O, norep-
inephrine ; @, epinephrine. Vertical bar,
mean+=SEM for five independent perfusion
studies.
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TR IMEE L VEMATEHEAL 2. EREK I
MBIz B 25887 v FEIES» >0 CA D ER
fix NE,E L b TFhoOBEBICBLWILEEERR
shihofs (K3).

RS v bz T MCP &R EIBIZBIT 2
CASWnru<t 77 ,5%H4TRT, EEBRMD Y
SV EHNELTH-HLUT CA ARSI EIET
EIOE£100% L LT S—E > P ERLL, K
H> v MzBW»T DA Efilicdd 2 CA 2WRIE
BANVMEYF, haxY F—, MCP wThbAE
REMCEML: ("5). FLRBTy bEBLT
MCP 2 k3 CA SbEMNMKRIEIE DA, 7RENT 4
>, L-¥—s%0 DA fEEIZE 107°~10"* M DRI
LX) FEEKFERCHFIZI N (®6).

B4 0HE7 v 1 EIEO DA HHF ¥ 3
CA ARSI MCP, nu~_Y F—, ALEY R
FTRIEZBVWTHRBS v MICHEBELTERTBKRT
Hole (@7). TOIbHRLEHBEVIEETH -7
MCP iz SR ERCRI L &£ 23 CA FWBEE
RERETL, ER3BERE TRIEIERRT v b LAE
BEoRIGEZ o7z (M8).

2. BIED DA O&E& (&1) .

ElEn%£ CASBWT 2 DA O%ERESE
Sy PEBLWTRLSBERNICERMETL, 38

1.5 1
E
9 B
s 3 1.0
e
- =
.g o
o E
c £
e £
n
0.5
<
O
0.0

BTIZIERRET vy LABRE Lo,

3. El'¥o AADC, kU DBH & (k1)

AADC, DBH EMVIhYET Y PTBWTEH
BIEETHEE L & HWEREML, 3:B&TIZIEE
L ANICEL T

4. B DA 2H&E

BRFREED v M B W CEIBHEMO H- A B0 w4
SREIZEER, BEEREET20C, 303 TRARERD,
FRIEERA T Ty 100M OFEIMz & D Heh i
REEL 72 (K9). IChizAERTYy</nTaRY F—)
KAVEY RS R=NRI < NVERT ) > ThHot
(®410).

AFrvFr—FBTICEDRD AR 1 OYE
Sy FEIBO H-AV RO VESHRIIBEEE, 25
REFME L RS v MCHEL T FR L ERIE
BETH -7 (H11).

. ebizsiFs DA =& 5 MEEEORRETE

1. MCP &#RBRICNTT 2 RIGH D ERiviER

1) ALD oKt (K12).

ALD OFWRIGRASEBIBWTBRTHIE
BEFICETLL. BEPE: TRIZIZRA LR
EoRiGLsot:. WSR2 ALD 3 &R
&, EE: bRACHEL CEECRETH .

2) PRL oK (K13).

Fig. 3.

Adult

Age of rat

Basal catecholamine secretion rate at three hours after the initiation of
adrenal gland perfusion study in each age group rats.

B, norepinephrine; (J,

epinephrine. Vertical bar, mean+SEM for 4 independent perfusion studies.
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PRL OAMRSIEANBHC B TRATHD B
BEBWTIRIZIZER L EIWCETLRL2, KECBL
TIHBEHLGEEY 72, HEIcs 72 PRL 12
ERRE, HEE: D EABRCERL CEZSCSETH
D, FLBEHUEOLMEO PRL [EEIZEHEYD
BHCHELCEBREETH 2.

3) CA oM

ALEHAD NE, E OEBEIIEACHE L T
KEETH -7 (K 14-a). MCP &R et L ¢ NE,
EREERBL VNS 2VETREVFAL B
nizss, £ e U TR EERBE CA OLHE A S
ViR H o7 (B 14-b). %7 NE, E OFF &5 07088
MRIEHTETZ S NI b OB ERBIC 5D 3 KT
ERCYREML, BACBWTIIZIZESS NE, E
XL 72 (15). DA OEBER LR BV THE
ARCHBELTERCE@ETHY, 72 MCP &ficxnt
T2 DA OEBBELA RSB CHEECEHET
Ho e (K16).

2. KV > %8k DA ZHKE

B Y o8RO H-A PR o ESEEIE A Y
YABCHEB L TEEAR (P06 040.8%/10° Y
YoSER, BRAINS.640.1%/10° U > S8RK) T - 7=
B, FEBACRT Y IINT S ICo BEBCEE
WIN7.840.4X10°M, BEAIM2.14£0.2X10"M) T&
DEFETH -7 (F17).

Z =

GEOZy EIBEAZERR A BT DA
ROFIEERENE CASWEREL, £/ Z0F
HEFR T DA EBIEORAEIC L > THES L. =
NETH, BORIBEAZ IS VT RO RS
FENTVEY, 2BEELYRIRLLALS v LA
BERLER R BT DA OFLES MCP itk 3
NE, E O {EENR I+ 243, T4 H 740 &
% NE E OHEARBELZW I EERLTW
5. UEOHRGEIEEE BT 5 CA 5l DA
LABENZMENHEE ST THWE I LB RE T
%,

RERBHERIHLT DA By F 7RAROER
# DA ZEKEN L THIEREED 5D CA S
T2 2 L BMESNT VLY, FIETBMEE - BB
BEE 7 o ABMMHEIE L BREFCY, /%50
BRNGECSVCEML W2, - TEIERE:
BOTHREN DA BEGE AL CA SWE
BOBEMBE S . SH DA REKERFTH 2
HACRoy2EGLEIBHEESEOSSER &

DR DA BHRKROEEIERE SN,

DA BHEBZWE 7 F=—A¥ 1 75— CiEME L 15
L7z DiREEE, HEL 2L (B2 LI iMEe s £
L) D.REREAEINTLAE, DAL 2%
BRERIETO CA DI D.SBKENT 2 &
BNTHE? SEVA YN LTHERALE7F 0
Tx/ RBRTHB AR ZERBETIE D 2
BHELID G DBERIINT 2EMENKES O 270
& DRIRIL D BEGRERHTH 2 oY F—n

a b
Q
5
£
Q
-3 K5}
L =
Q.
Q.
O ]
5
A
51
2
Q
5
| )
L
0 o
£ £
|
£4
Q
5
o}
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v

S S

Fig. 4. Chromatogram showing the catechola-
mine (CA) responses to metoclopramide
loading (10mg) in the perfusion of adult male
rat adrenal gland. CA content was determi-
ned by using highperformance liquid chromat-
ography with electrochemical detector. a,
before metoclopramide loading; b, just after
the loading.
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CA responses (%)

CA responses (%)

600

500 -

400

300 1

200 1

100

Loading dose (mg)

Sulpiride Haloperidol Metoclopramide

Dopamine receptor antagonist

Fig.5. Dose-dependent responses of catecholamine to dopamine receptor

antagonists in the perfusion study of adult male rat adrenal glands. M,

norepinephrine ; [J, epinephrine. Vertical bar, mean+SEM for 4 independent
perfusion study.

700'1

600 -

500 -

400

300 -

200

100

0—

Pretreatment dose (log M)

Dopamine Apomorphine I-Dopa

Dopamine agonist
Fig. 6. Catecholamine responses to metoclopramide (10mg) after pretreatment of
dopanine agonists in the perfused study of adult male rat adrenal gland. H,
norepinephrine ; [J, epinephrine. Vertical bar, mean+SEM for 4 independent
perfusion study.




CA responses (%)

CA responses (%)

REME =82 RO BBEE

1500 -

1000 -

Adult 4 4 Adult 4 d
Age of rat
Metoclopramide Haloperidal Sulpiride

Dopamine receptor antagonist

Fig. 7. Catecholamine responses to dopamine antagonist (10mg) in the perfusion
studies of 4-day-old and adult rats adrenal glands. @, norepinephrine ; [J,
epinephrine. Vertical bar, mean+SEM of four or five perfusion studies. *,

p<0.05; **, p<0.01 vs adult rats.

1500 4

1000

500

Age of rat

Fig.8. Age-dependent catecholamine responses of rat adrenal gland to
metoclopramide (10mg) in the perfusion study. B, norepinephrine; [,
*

epinephrine. Vertical bar, mean-+SEM of four or five perfusion studies. *,
p<0.05; **, p<0.01 vs adult rats.
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itthod DA FEHA D.2FEFER L L TRHHALY
UR) CHELTEVERBET HAEXD v HE %
fREEL 7. DLELD 7y FEIBHE T D.REAES
GBET 2LbOLBbhr. KBHEI v MEIE H-2 ¥
NRUOVFEEDAF v v F v — FEEH LD KD DA
ZHREOMHR (EEA & =114fmol/mg. protein,
FE=6.7nM) B4 BIBHE DA REKROREE (&
&8 =104fmol/mg. protein, FWFAEL =0.22nM)
L0 HEEETH>7z08, ChiBEROERICLS

bory Lk, ERSEOHEERXZ v BBk
KECHEEEN 2 DA ZEE® (BE&EE=173mol/
mg. protein, HAEH=6.9nM) & B IZIFEEET
Hotz.

I E THREBBENFERCIDREREBOCAS
E#% DBH, 7=V /=7 32y H-AF 0
b YRT7 27— ¥E) BERPHABRRICEER SN
THELY, FLHARCHERIBRIA MV 2 THG
LT+ CAR23WMLI3 LB RENTNE?S,

Tablel. Dopamine content, and AADCYand DBH? activities in adrenal gland in each age group
rat
Age of rat
Property
4—day 1—week 2—week 3—week Adult

Dopamine content (%)* 8.6:£0.4** 6.240.2** 2.0£0.2%* 1.4+0.2** 1.0£0.2
AADC activity 1.3+0.3* 1.6£0.3* 1.94£0.2* 2.3+0.3 2.5+0.3
(nmol/mg tissue/20min)

DBH activity 1.5+0.2 1.3+0.1* 1.9£0.2* 2.14+0.4 2.2£0.4

(nmol/mg tissue/hr)

Each data indicates the mean + SEM in five to seven experiments.

1) AADC, aromatic L-amino acid decarboxylase
2) DBH, dopamine B-hydroxylase

3) Dopamine content was expressed as percentages to total catecholamine content of adrenal

gland.
* p<0.05 ; ** p<0.01 vs adult rats

150 ~
Spiperone 1070 M

T

@

2

o

100 -
o
£ E ¢
g 3
s £
e A
s 50
T
o
L
Q
0
0 T T v T A T v 1
0 20 40 60 80 100
Incubation time (min)
Fig.9. Time kinetics and temperature dependency of binding and reversal of

°H-spiperone to membrane fraction of rat adrenal gland. O, 0°C; @, 20°C; A,

37°C. Vertical bar, mean+SEM.
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Bound 3H-Spiperone/Free 3H-Spiperone

REMF =293 v ROKBER 971

110 7
100 -
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Drug concentration (Log M)

Fig. 10. Effects of spiperone (@), haloperidol (Q), sulpiride (B), dopamine (A)
and norepinephrine (A) on binding of *H-spiperone to membrane fraction of rat
adrenal gland. Data are expressed as percentages to the total binding in the
absence of drug. Vertical bar, mean+SEM for tripricate assay.

0.02

0.01

0.00 T 1 -1
0 50 100 150

Bound ’H-Spiperone (fmol/mg protein)

Fig.11. Scatchard plot of *H-spiperone binding to membrane fraction of adult
and neonatal (1 week-old) rat adrenal gland, in the absence and presence of 10
# M spiperone to define the nonspecific and specific binding. Each plot is
representative of the mean of three experiments performed in triplicate assay.
Adult rat (@), Bmax=114+12fmol/mg protein, Kp=6.7+1.0nM ; neonatal rat
(O), Bmax =88+ 8fmol/mg protein, Kp=10.5+1.9nM.
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Fig. 12. Age-related changes in basal ((J) and peak (B) values of plasma
aldosterone in metoclopramide loading test. Figure in parenthesis indicates the
numnber of tested subjects. Vertical bar, mean+SEM. *, p<0.05, **, p<0.01

vs adults.
a . b
70 400
T2r2 ]
60
(6/1)
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= 50 A
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E 200 '
o
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1]
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— 20
o (8/8) 100 4
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0 - 0

6-12 12-16 Adult

Age of subject (y)

Fig. 13. Agerelated changes in basal (a) and peak (b) values of plasma prolactin (PRL) in
metoclopramide loading test. Figure in parenthesis indicates the number of subjects tested (male/
female). [J, male; B, female. Vertical bar, mean®+SEM. *, p<0.05 vs adult.
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L LYIERIC B 288 5 0 CA il Fasmssg e
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w
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«
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- | In s
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0-1 1-6 6-12 12-16 Adult
Age of subject (y)

Fig.14-a Basal norepinephrine (NE) and
epinephrine (E) levels in each age group.
Figure in parenthesis indicates the number of
subjects tested. [J, E; B, NE. Vertical bar,
mean+SEM. *p<0.05, **p<0.01lvs adult.
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L U ROEPAR 973

LTEEREY CA FURE2 R L. BIBEBZD
DBH %+ AADC i## BEFEREMLTE Y, 4
BB 5 CASUWTAER CADESHICKERET 2
bOTiREho7. g7AIEOL CA 259 2 N

o

400

200 +

-200

-400

NE and E respnse (pg/mi)

-600

0-1 1-6 6-12 12-16 Adult
Age of subject (y)

Fig. 14-b Responses of NE and E from basal
values to metoclopramide administration in
each age group. Figure in the column indic-
ates the number of subjects tested. [J, E; H,
NE. Vertical bar, mean+SEM.
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Fig.15. Incidence of the increasing pattern of norepinephrine (NE) and .
epinephrine (E) responses to metocroplamide loading. [J, E; B, NE. *,

p<0.05, **, p<0.01 vs adults.
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Abstract

The author examined the maturational changes in dopamonergic (DA) inhibition of
catecholamine (CA) secretion in rat and humans. DA receptor antagonists, metoclopramide (MCP),
haloperidol and sulpiride, evoked CA release from perfused adrenal gland in a dose-dependent
manner in adult rats, and these stimulatory effects were abolished by DA agonists. In neonatal rats,
the CA release evoked by the DA antagonists was significantly higher than that in adult rats and
gradually decreased with advancing age. In young rats, the percentage content of DA in the adrenal
gland was higher, and the binding capacity and affinity of the adrenal DA receptor was less than those
in adult rats. Basal levels and responses of aldosterone (ALD) and prolactin (PRL) to MCP, which
are under the inhibitory regulation of DA, were significantly higher in younger children. Adults
showed a definite increas of norepinephrine (NE) and epinephrine (E) to MCP. In contrast, infants
showed a reduction of NE and E after MCP loading. Gradual shift from the infant to adult pattern
was observed with aging. DA responses to MCP were markedly exaggerated in infants, and the
binding affinity of the DA receptor in cord blood lymphocytes was less than that in adult peripheral
lymphocytes. These results indicste that at a younger age, dopaminergic inhibition of CA, ALD and
PRL secretion is immature in rats as well as in humans, and that the functional maturation of the DA
receptor may be involved in the ontogenic development of the DA inhibitory mechanisms.




