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Dopaminergic Influence on the Increase of Plasma Aldosterone
level by Metoclopramide in Mice

Soo Kyung Kim, MD

Department of Pharmacology, Kexmyung University
School of Medicine, Taegu, Korea

The biosynthesis and secretion of aldosterone in adrenal gland is well known to be regulated by several
factors. Especially, angiotensinll, ACTH, extracellular potssium are dominent factors.

Recent studies suggest that dopamine may be a physiological regulator of aldosterone secretion.

Therefore, the present study was undertaken to examine whether change of aldosterone response on
metoclopramide is mediated by dopaminergic receptor.

The results obtained were summarized as follows;

1. The plasma aldosterone level was significantly increased by metoclopramide(10mg/kg) and ACTH(5u./kg),
hut not affected by dopamine (5mg/kg).

2. The metoclopramide-induced increase of plasma aldosterone level was significantly augmented by ACTH,
but inhibited by dopamine. The ACTH-induced increase of plasma aldosterone level was slightly inhibited
by dopamine.

3. The plasma sodium concentration was slightly increased by metoclopramide and ACTH, but not affected
by dopamine.

4. The metoclopramide or ACTH-induced increase of plasma sodium concentration was inhibited by dopamine.
The metoclopramide-induced increase of plasma sodium concentration was not affected by ACTH.

5. The plasma potassium concentration was slightly decreased by metoclopramide and ACTH, but significantly
increased by dopamine.

6. The metoclopramide-induced decrease of plasma potassium concentration was not affected by ACTH,
but significantly inhibited by dopamine. The ACTH-induced decrease of plasma potassium concentration was
slightly inhibited by dopamine.

The above results suggest that the increase of aldosterone secretion by metoclopramide is presumably
mediated by dopaminergic receptor.
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Metoclopramide [N-(diethylaminoethyl)2-me-
thoxy-4-amino-5-chlorobenzamidel+= dopamine an-
tagonisto] B}, «2j7}A] pituitary hormone®] ¥}
Qg-g v AHD NorbiatoF'ol A28 FEAYS
%3l metoclopramide’} 8% aldosterone ¥1]§
F7HA 255 B o] 2, AMgel M E electrolyte'
3}, ®ehHE, prolactin®©]\} reninv ol A
glo] 3 aldosteroned F7HAl Itk BT E o)
flch, 3 metoclopramides] 2% ¥A aldoste-
roneF 71249 71z WEtadE AeirpA] F4 ol
21t} SowersE™ ' metoclopramided] 9§ €A
aldosterone% 7}2t8-&  18-hydroxycorticosterone-&
7M1 22N ¥4 aldosterone %o} F71E] 1, ol &=
dopamine2. 2 A g}y Hidgow, Hzws
metoclopramide] 2%  corticosterone 7} 2-£-¢]
dopamined A 2] & AAEL B & v} glon
©}7}4 dopamine©] aldosteroneujol @alaf A§a)
T4 2HJAAYE FAE BT E) v Q).
123y} dopamine©] aldosterone’ 433 Z, ol
Aol 2 &sh=Ao) gt o= HEA gt
% aldosterone’§ 33 F cholesterol*l A pregne-
nolone.Z M5 27| FAo] A== R, corti-
costerone®) A] aldosterone® 2 A E = F 715440
e =) 7F H e gl o]o thale angiotensin
II, ACTH, potassium’s% ¥ serotoin ¥% aldoste-
rone¥Alol Bods= FaUAPWEgRE AT 1
g R GAst oW FEEF A
el AEel we} Aeldt Avrl BusHu gl

B2 AzE metoclopramide ¥ dopamine2)
aldosterone®-H'® sodium3} potassium ¥ Fof
B3 288 HESI, metoclopramide?] aldoste-
rone¥-Hloll th§ #&o] dopamine® ACTHE HH
A AL JHHAE ot} ¥ YA F
vde ARE AU7)el Hidke upojr

Wz 3 Ay
HYHSE

Y LA 1F:Uol) A A58 ANRY
HE 25g2l 9] A3 ICRA moused ¢ 7
glo] AHgEg e, MY 23 114 A Fo] mouse

558 H3le heparin M) Wl W % 3,000
rpml. 2 Y4EeEd de YAL o83 An.

2

1. 27 (SalineFAMT)

2. Metoclopramide(10mg/kg) ¥+ FA}7

3. ACTH(5u/kg) &= FAF

4. Dopamine(5mg/kg) &% FAbT

5. ACTH(5u/kg)$} metoclopramide(10mg/kg)
T FAT

6. Dopamine(5mg/kg) ¥ metoclopramide(10mg/
k) BE FA

7. Dopamine(5mg/kg) # ACTH(5u/kg) ¥ F
AL

2E FEL £ FAME92Y mouse 3vHelE
1 sample® &3 2+ H¥ole 1591 o4
mouse”} o] 4=t}

3y

A. §Z! aldosterone %% : Heparin¥ 2] §F & 42
Y F EFS ¥eldtd 70°Ce) B
K g3 ofg RIA kit(Diagnostic Products Cor-
poration) & AMHE-3t%12™ gamma counter( §*
oma 500) B 0] 8-3te] WHALE S 2F 89l
24 3= logit B/Bo& Y&, log aldosterone’s
58 X%022 39 standard curved 1Y ¥
Z} sample?] aldosterone¥ =& # 43t ch.

B. §Z3 Nall KT &Y : 99 Zo| #e|¥ ¥
ol 4 Na# K<+ ISE(ion selective elect-
rode) o) )8 dAstra-8(Beckman) 6.2 &%
1=

#*E el ALEY FEL UEH P

Metoclopramide(Sigma Chemical Company)

ACTH(Sigma Chemical Company)

Dopamine(Sigma Chemical Company)

o kS|
$ A aldosteronefd S0l D43t AlY

1. %@ OIS FAE

A4 ¥4 aldosterone® (45.3+8.15ng/d1) ol W] 3}
o &7 9] 5,10, 15, 30R 458 2= 242} 40.3+10.20,
45.8+5.29, 39.2+8.40, 51.9+8.69% 48.0+540ng/dl2
A 88 2ol B ¥ol A g3t} Metoclopramide 10
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Table 1. Influences of metoclopramide, ACTH and dopamine on the plasma aldosterone level(ng/dl)in mice

Min.after inj.

Medication > 10 15 30 45
Control:Saline 40.3+10.20 45.8+5.29 39.2+8.40 51.9+8.69 48.0+5.40
Metoclopramide 83.3+6.60** 114.14+843** 158.9+29.19** 1704+23.10** 106.6+25.87**
ACTH 193.1+26,0** 222.7+14.85**  239.0+2745** 287.7+40.83** 209.1+20.53**
Dopamine 42.5+10.86 56.5+18.48 37.3+11.08 35.7+8.94 51.1+20.61
Dopamine + 91.0+14.06* 83.1+25.43 81.4+19.48 87.2+36.40 80.0+17.69

metoclopramide
ACTH+ 2353+39.69** 271.4+34.25** 3006+28.10* 267.2+34.08** 186.3+23.01**

metoclopramide
Dopamine+ACTH 219.3+2829** 2255+23.65** 234.8+14.30* 200.6+31.90** 190.3+22.50**
Above value mens M+S.E.
*:p<0.05, **:p<0.01
mg/kgE mouseo] FAHE F 5, 10, 15, 30% 45% ol 300 - *
233 ¥4 aldosterone X = 217} 83.3+6.60, 114.1+
1843, 158.9+29.19, 1704+23.10% 106.6+25.87ng/ % Y N
diZA hzFol Wste) £5F Fo% 3718 Rk E 808,
ACTH 5u/kg& mouseoll ARG £ 5, 10, 15, 30% =
4550 =A% 7 aldosterone | += 2z} 193.1+26. E 200 |+
0, 222.7+14.85, 239.0+27.45, 287.7+40.83% 209.1+ : *
2053ng/dIZA iz ol Hsled B folg Zvte S 150l
29t Dopamine 5mg/kgE moused] FAMG F 5 é
10, 15, 302 458°] ZAg A aldosterone® & 8
27} 42.5+10.86, 56.5+18.48, 37.3+11.08, 35.7+8.94 % 100 - ,
2 51.1+20.61ng/dIZ A thZFo} B3l BF £ <
¥ o1& RolA YATHTable 1). § 50|
2. HBTAT a
. . =1 % —— , .
Dopamine™ metoclopramideS mouse)] FA} & oL TR p” o

35,10, 15, 302 4580 &3 3 ¥ aldostetoneX] &
2}7t 91.0+14.06, 83.1+25.43, 81.4+19.48, 87.2+36.40
2 80.0+17.69ng/dI2 A dlZ27o] B3ty FriEE
BYgE HYoy 589 Fvivte] SAHAH2E &
2135 2 ™ (Table 1) , metaclopramide ¥% A}t ol
Hj3te = thA A e 23 Vel en 1589
Fahe FARHo2 F95A9ckFig 1). ACTHS
metoclopramide & mouse®| FAH§+ ¥ 5, 10, 15, 302
4580 =33 83 aldosteroneX| & 2+7} 235.3+39.
69, 271.4+34.25, 300.6+28.10, 267.2+34.08% 186.3+
2301ng/dI1ZA HETE metoclopramide @5 FA}
o B3l 25 {o% 5718 JeElR ok (Table.
1, Fig 1). Dopamine® ACTHE& FAF§F ¥ 5, 10, 15,
309 45%-o) A% ¥-3 aldosteroneX| &= 42} 219.3
+28.29, 2255+23.65 234.8+14.30, 200.6+31.90%

Minutes after drug injection

Fig 1. Influences of dopamine( +—) and ACTH
(A——\) pretreatment on the changes of pla-
sma aldosterone level induced by metoclopra-
mide (@——@) in mice.

(*:p<0.05, **:p<0.01)

190.3+22.50ng/d1=A =10l vlsld] 2% Folst
Z7HE 2o (Table 1), ACTHEE 3= Alfol} H]
St e thd A Y nygon SAgHo
Fo3t e ¥ (Fig 2).

3% Sodium =T HEof 23 AN

1. 48 O FARZ
A4 84 sodium 5% (151.0+4.0mEq/L) ol H|
sto] 279 5,10, 15, 30 458 2+ 22t 149.0+2.
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Fig 2. Influence of dopamine (@——@) pretreat-
ment on the changes of plasma aldosterone level
induced by ACTH (O—0) in mice.

05, 152.3+5.21, 151.0+3.42, 1484+7.90% 151.5+5.44
mEg/LEA £33 3}olE Kol gt Metoclop-
ramide 10mg/kgE mouseol] A& ¥ 5, 10, 15, 0%
4589 238 ¥A sodium FE= 42 154.7+2.03,
161.0+4.52, 163.0+1.04, 167.0+2.10% 155.2+1.52
mEgy/L2A iz vdte ta $7iske %S
Byen 1583 3089 37l BARAHLE #9
EidiA=

ACTH 5u/kg& mouseo] FAHE & 5, 10, 15, 30
45%¢] 238 ¥F sodiumFEE 22} 152.3+0.33,

155.0+1.64, 154.8+1.28, 1544+150% 152.8+2.60
mEq/LEA tzo) Hdty i Frete Age
Bgovt FAYHe R {o5AE ¥l Dopa-
mine 5mg/kgE moused] FAIg ¥ 5, 10, 15, 309%
458 ) 24 ¥ ¥4 sodium FEE 42t 1514+4.31,
1561.74+0.67, 151.6+4.62, 153.8+1.88% 153.4+3.53
mEq/LEA diZFd Hdta] ¥ WHIE Holx @
Skch(Table 2).

2. HEFEAR

Dopamine® metoclopramide® mouse®ll FAMgH
% 5,10, 15, 309 4589 2 WA sodium FEE
2}2} 146.4+2.23, 152.8+5.15, 152.6+0.67, 153.8+2.60
4 150.2+1.39mEq/LE A tj 27l v]&led 4 W3lE
Holz| gkotov}(Table 2), metoclopramideds F
Atz vlEldE 25 gasE %S Yeiglen
ol 5, 15, 309 45¥ 9] Fie FARHLE £9
39 tH(Fig 3). ACTHS} metoclopramide® moused)]
FA £ 5, 10, 15, 30% 4589} 53¢ ¥4 sodium
FEE 242} 152,64 3.67, 154.6+2.67, 158.3+1.10, 156.
6+1.76% 1553+120mEq/LEA =T M4
i 7l A%E 2oy FATHeE f9
3l 9t (Table 2), metoclopramide® s F
Algel vidle s oi Zarse A%E B, 1583
0¥ Fre FARHoE Hodch(Fig 3).
ACTH#} dopamine moused] A % 5, 10, 15,
309 4589 &3% YA sodiumFEE 242} 151.2+
0.42, 152.6+1.30, 152.0+0.90, 150.4+1.21%¢ 1515+1.
62mEq/L2A 2T B3 d dstrt Qo
ACTHYE FALgof Hdloj & b A EE A4S
veh) ek (Fig 4).

Table 2. Influences of metoclopramide, ACTH and dopamine on the plasma sodium level(mEqg/L)in mice

Min.after inj. 5 10

Medication 15 30 45
Control:Saline 149.0+2.05 152.3+5.21 151.0+3.42 148.4+7.90 151.5+544
Metoclopramide 154.7+2.03 161.0+4.52 163.0+1.04**  167.0+2.10**  1552+152
ACTH 152.3+0.33 155.0+1.64 154.9+1.28 154.4+1.50 152.8+2.60
Dopamine 151.4+4.31 151.7+0.67 151.6+4.62 153.8+1.88 153.4+3.53
Dopamine + 1464+223 152.8+5.15 1526+0.67 153.8+2.60 150.2+1.39
metoclopramide

ACTH+ 152.6+3.67 154.6+2.67 158.3+1.10 156.6+1.76 155.3+1.20
metoclopramide

Dopamine+ ACTH 151.2+0.42 152.6+1.30 152.0+0.90 1504+1.21 151.5+1.62

Above value means M+SE.
**:p<0.01
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Fig 3. Influences of dopamine ([J——{1) and ACTH
(A——) pretreatment on the changes of pla-
sma sodium level induced by metoclopramide

(@—@) in mice.
(*:p<0.05, **:p<0.01)

EE PotassiumzT HEO] 243 MY

1. 2%& CE FAE

A4 84 potassium FE(7.2+0.18mEq/L) ol H|
st 279 5, 10, 15, 302 458 2= 424 7.0+40.12,
6.9+0.20, 6.8+0.42, 7.2+0.10% 7.0+0.05mEq/LZ A
E5 xo]E HolA ¢ttt Metoclopramide 10
mg/kgE mouseol] FAME F 5, 10, 15, 30% 45%-°ll
234 ¥3 potassiumFEE 6.6+0.12, 6.8+0.13, 6.7
+0.21, 6.6+0.19% 69+026mEq/LEA 25 48}
£ A% Hygoen, 583 3089 #ihE A

Minutes after drug injection

Fig 4. Influence of dopamine (@—@) pretreat-
ment on the changes of plasma sodium level
induced by ACTH(O—) in mice.

o2 #9314t ACTH 5u/kgE moused] A
¥ 5,10, 15, 309 45%] A% ¥ potassium’s
= 72} 6.8+0.30, 6.7+0.15, 6.7+0.20, 6.5+0.23 =
68+052mEq/LEA ) Z2F4 H)3ld ZHAsle 3
T Jehen, 3089 #are BA%HoE &
2]519t}. Dopamine 5mg/kgE mouseo] FAMGH ¥
5,10, 15, 30% 45%° ZA 3§ VA potassiumE =+
2}z} 8.9+0.30, 9.5+0.24, 8.7+0.40, 10.5+0.44% 9.1+
0.30mEg/LEA ) 2o} Hlgte 25 o3 2718
e At (Table 3).

2. HEt FAlT
Dopamine®} metoclopramide® mouse®l FAME

Table 3. Influences of metoclopramide, ACTH and dopamine on the plasma potassium level(mEq/L) in mice

Minafter inj. 5 10 15 30 45

Control:Saline 7.0+0.12 6.9+0.20 6.8+0.42 7.2+0.10 7.0+0.05

Metoclopramide 6.6+0.12* 6.840.13 6.7+0.21 6.6+0.19* 6.9+0.26

ACTH 6.8+0.30 6.7+0.15 6.7£0.20 6.5+0.23* 6.8+0.52

Dopamine 8.9+0.30** 9.5+0.24** 8.7+0.40** 10.2+0.44** 9.1+0.30**

Dopamine + 8.6+043** 9.1+0.03** 9.3+1.24** 9.2+0.66** 9.5+0.05**
metoclopramide

ACTH+ 6.3+0.13 6.6+042 6.0+0.15 6.2+0.19** 6.3+0.12**
metoclopramide

Dopamine + ACTH 7.4+0.24 7.2+041 7.3+0.33 7.6+0.20 8.0+0.20**

Above value means M+SE.
*:p<0.05, **:p<0.01
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Fig 5. Influences of dopamine ([J—{1) and ACTH
(/—-\) pretreatment on the changes of pla-
sma potassium level induced by metoclopramide

(O—) in mice.
(*:p<0.05,  **:p<0.01)
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Fig 6. Influence of dopamine (@) pretreat-
ment on the changes of plasma potassium level
induced by ACTH (O——) in mice.
(**:p<0.01)

% 5, 10, 15, 309! 45%-) 39¢ €A potassiumF
T+ 247} 864043, 9.1+0.03, 9.3+1.24, 924066

95+0.05mEg/L2A 273 metoclopramided&
FAbol wiEte fo@ E718 teRi Atk (Table
3, Fig 5). ACTH$} metoclopramide& mousedl FA}
g X 5 10, 15 30% 458<] =33 YA potas-
sim¥%+¥ 247} 6.3+0.13, 6.6+042, 6.0+0.15, 6.2+
0.19% 6.3+0.12mEq/L2A thzT ol H]3te] a3
v ARE Hol, 3087 4589 e EANHos
#2}3F 2 (Table 3), metoclopramide @ % F=AlT
ol MiFE Zidhe FEE 2o 1589 FAE
FARHoz HosAuck(Fig 5). Dopamines
ACTHE& mouseo] FAg ¥ 5, 10, 15, 30% 4559
23% 8% potassiumBEE 22} 744024, 7.210.
41, 7.3+0.33, 7.6+0.20% 80+0.20mEq/LEA Wx
ool ¥iste) Frlshe A% vehliol 4589 F
7he BARHo R {o&% o (Table 3), ACTH
GE FALZ o E Fode AYE 2o 30
Beol 7ty EASHow #23% ) (Fig 6).

| &

B.M¢) zona glomerulosa cellolA} aldosterone®]
A= WdEe 34 E e YR E A4
7}A7t #§ 8, 1 % angiotensinil, potassium®
ACTHE o] 288 a2 ¢4 U, o Uz}
E9] ZARo] ##MA Aguilerast Catt?™ £ cholesterol
o} A pregneolone®] 4=+ #HAF corticosterone
ol A aldosteronef.2 AP s HAH FL&FTn
# e}, Angiotensinll o 2% ¥4 aldosterone Z¢]
¥ % & norepinephrine, epinephrine & F7HA) 7] 1%,
dopamine® JAANTIE e Birt Lo, o
2] % catecholamine’d 93-& plasma renin activity$}
 2@dide 1Ak lepd, M E8]de] potassium
¥52o] 8% aldosterone%) WE-& HY 27)9] 7
A & cholesterolol A pregnenolonel. & MY
A e o}7 oggkg wkz) gony 7] #A F corti-
costerone®| A aldosterone2 2 A== HAHo] &
AHe 2 ¥8F aldosteronedel F7Hdcii o
® ACTH= corticosterone“i 4} aldosteronel.Z 3
5 AR L 2347224 8% aldosterone ol
Z7Hgchal st Bav) e W8 Mahafee V&
W dgols ACTHE Fo3iduid $49 fasci-
culata zone®l A} mitochondriatl ¢} free cholesterol%
o] 27}k 3¢ en, William¥ Braley® & ¢!
Aol ACTHE £« 23 corticosterone] A aldos-
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terone2 2 A= BFYo] FASR UL BRI
3ttt Newton#} Laragh®®& ACTHS <« %Z7ld&
aldosterone¥o] YA H o g F7FE AT A7) B
3l 2318 JAHEd 27 aldosteroned YA H
2! 7ke aldosterone Y #A E7)1BFo] FHo]
Z7VE A A EAA 9] A E corticosterone] A
aldosterone®. 2 A= #AA, F F7]|H o] A=
H7) gEolgtn oy ol VI AIHHE
3l A9 rening ¥ &= 9ol aldosterone
o) Z7isle dAMT= widlEdo|gtm Ropxdh
ACTHY 21% 83 aldosterone™ Eol & dopa-
mine’d G&o A theof Buvt e, 1 F
Birkhauser$*®& ACTHel 2]§F aldosterone® 7}t
4 o] dopamine agonist$) bromocriptineol] <34 2}
A=A} 3Y 3 angiotensin 11 o) 2] §} aldosterone
i) 271285 aldosterone®H & 714 7]+ thE
o™ 71A®PRTE dopamined] 9% F¥o] Ay
ggow, oo thdt v} o P9 e},

o] 4% aldosterone@A g Hulo thg It @
ek B Al aldosterone ¥¥) o) th3l dopamine
3 Qo st FT73nz dHos EF aldos-
terone 4o} tig ACTH?) 4% vudle By
2} 3e], metoclopramide' &=, dopamine¥=, ACTH
9=9 WEFAEte] ¥ aldosteroned 9 ¥
sodium¥} potassium¥FEE FAlo AL 1
Z37 metoclopramide®} ACTH®HS FAlFo A
aldosteroneX 7} EA3IA F7131Y 2.9, dopamine
@E FALFA e H W3 E JER A &stth Me-
toclopramide®} ACTHY §FA7o)4  metoclopra-
mide % FALT Bt} aldosteroneZ7HaH-&0] A A
o2 UEelal metoclopramide’} ¥# corticoste-
coneX| & F7HA17] 2 aldosterone A & F7FA) I
3§}, metoclopramide’} dopaminergic antago-
nist2A 2238k 27} aldosterone @A #FF o]
= BECI7LE Yolr izl 27HA] FES WHFA
&t 2213t metoclopramide®} dopamineg
5 AMA] metoclopramide @ % FAMEH v L8] Euf
aldosterone ] %7124 o) ¥ dopamine®] 4| & 3}
(Fig 1)7} vebgte oy, dopamine®™ ACTHH ¥4}
AlE ACTHEE FAlT3 vla@dte] ACTHY ¥%
aldosteroneZ-7}4-8-0] thi A=Yt

Sowers'™® 5 dopamine glucocorticoid 43 9
ZA o BN Ao ™, metoclopramidev 18-hy-

droxycorticosterone® 8% aldosteroneX) & 3 7HA]

71 X]4t, deoxycorticosterone, corticosterone, 11-deo-
xycorticosterone® cortisolS F71A17)1A) gredn
3} 3, metoclopramidecl] 2% ¥3 aldosteroned
7}a+-4-&  18-hydrogenase?] 2#&& o zA
¥4} aldosterone 7} F7}ghthil 3T Metoclop-
ramide®] 2}gt corticosterone] % 7}7} aldosterone
Z71AE0 AR E AXEA getdeE® Biux
U AT+ metoclopramide®l] &8 A corticosterone @°]
Z7}5329 aldosterone %2 571 dopamine & &
ACTH 2]} aldosterone 7H3H8 Bt} t % o)
He d0E 9ok
% sodium¥ potassium¥FT T dopamineXd
&b @A glo) aldosterone 0] E 2231, potas-
sium< % H 22, sodiume renin-angiotensin-sys-
tem& A A TP H o2 ALt B 4 9ok
B 2 go| M= metoclopramide, dopamine, ACTH
E 95 s HEFAS 3 23 ¢ sodium# potas-
siumE £+ 8% aldosteroneZ 7ol whl thA W3l
BPou FAEHZ FY3lAE FUrh Me-
toc]opramlde«l prolactin¥-¥] ol th¥ 3328, nora-
drenergic, serotonergics < Y &3 71543 & wiAE
Fe 9AT Ao A¥AAE viFo] B dopa-
mineXl 2R o) A E B8 E FAT meto-
clopramideo] 2% ¥ aldosteroneZ7}3H&-& cor-
ticosterone® 18-hydroxycorticosterone-2 Z7}A] 71
+ 333 18-hydroxycorticosterone®] ] aldoste-
roneL 2 AZSE HAo] FIANHBIA dojue
© 24, dopamine’d FEo] VPG AFEEHE
Hpo] o},

2 o

Aldosterone#Hjo) G&-g vIX = AxbFo| o7
7FA 7F A&7t dopamine’d ZHo) tha] Lolx 1z},
mouse®l] metoclopramide, dopamine® ACTHY%
Foy BHgREA3e & 2o F3E AUk

1. 84 aldosteroneX]+= metoclopramide(10mg/
kg 9+ ACTH(5u/kg)ol 918t dAS 718 HH
91} dopamine(5mg/kg) ol 23t ¥ WEE W
o)A ¢¥tel.

2. Metoclopramideo) £J§ ¥ 3 aldosterone% 7}
282 ACTHR A X o ol5ted "A3] Frisidon,
dopamined 3 ] o] o] &o] oA St ACTHSY 8%
aldosterone%: 7} 282 dopamined 3 X]ol] 25} o}
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A& A= F%E Byl
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