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Effects of Intravenous Catecholamine on Gastric Acid, Gastrin and

Secretin Secretion in Basal State of the Rat

Myung Suk Kim, Sang Soo Sim, Mie Hye Kim and Hyun Choi

Department of Physiology, Catholic University Medical College, Seoul 137-701, Korea

This study was conducted to investigate the effects of epinephrine and norepinephrine on basal gastric
acid secretion and plasma gastrin and secretin concentration in the conscious rat.

One hundred and eighty-four albino rats with gastric cannula were used after 18 hours or more of
fast, with water ad libitum. In a restraint cage for collection of gastric juice, physiological saline (0.9%
NaCl) was continuously infused into the jugular vein through a catheter for one hour at a rate of 1 mil/
hr (control period). Immediately after the control period, epinephrine (1, 2, 4, 8 and 16 yg/ml/hr),
norepinephrine (1, 2, 4, 8 and 16 yxg/ml/hr) or physiological saline (1 mi/hr) was infused for another
one hour. Gastric juice was collected at one hour interval for two hours infusion period. Adrenergic
antagonists, phentolamine and propranolol were injected into the jugular vein 5 min prior to the
infusion of epinephrine or norepinephrine at a dose of 0.2 mg/0.1 ml. Blood was sampled from the
jugular vein for the radioimmunoassay of plasma gastrin and secretin after the collection of gastric
juice.

The results were as follows:

1) Both epinephrine and norephinephrine significantly increased gastric acid output in a dose-
dependent manner.

2) The effects of epinephrine and norepinephrine on the gastric acid secretion were antagonized by
the pretreatment with phentolamine and propranolol.

3) Plasma gastrin and secretin concentrations were not significantly affected by the intravenous
infusion of epinephrine and norepinephrine.

It can be inferred from the above results that epinephrine and norepinephrine facilitate gastric acid
secretion in conscious rats and the mechanism of which is attributed to @ and g8 adrenergic receptors

rather than gastrin and secretin.
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A 1=

Azol A2 W gaswin 52} ¥4 A 2ol
g ste] Frhgol 2759 tH(Lee & Kim, 1987),
=3} o] T4l HAle] A2y HHs} $FL G
Zoll= ¥ A gastrin 5 #ul olz} ¥ A secretin
59 Zte BASYU £5¢ 9 €3
catecholamine 8o] £ 7} 5} i (Kotchen et al., 1971;
Christensen et al., 1979) =3 33+ Alglo] Ao}
‘LE] epinephrine #u} o]z} norepinephrinex -
Al Ao A 2] 5 22 (Richter et al., 1980), HA
& 420 099 U2 gawin 5z WHE M
% epinephrit 4 norepinephrine &% 9} 3}
| Y= Aoz 7=} =3l secretind & oH-bw]
£ dodlv 59 AAA 32 oAt HAkiy]
] & gastrin ulo]] A F3L rlx glomg
1957; Chey et al, 1970, 1979 &
1981), secretin 2-H] = epinephrine .= norepine-
phrines} 7+& catecholamine?] ¢ 8k-g- vbg Z o g

25}
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nﬂ.
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(Greenlee et al.,

o) AbE-u]ol] o 3F8 w| x| 54 24|+ histamine,
gastrin 28] 3 B 7 A1 7] A w-E-Aql acetylcholine
o] & el glxlaul, mMAAIA AEAal cate-

cholamine Z epinephrine®} norepinephrinex. |4}
Bolol A7) e e olAcka Geh, HAeIA
norepinephrine & -r]/\}'—r‘ﬁl 5 gAdctn HaEa
9lo 1} (Lundell & Svensson, 1974; Lundell et al,
1976, Dimaline et al., 1986), 3o g &gt}
X ¥ 3% 9l c}i(Canfield et al.,, 1980), B-adrene-
rgic agonistq] isoprenaline® FF o] 9JAFu]E =
2] 8} } (Canfield et al., 1978; Tani & Mutoh, 1979;
Canfield et al., 1981; Canfield & Price, 1981;Can-
field & Price, 1984; Rosenfeld, 1984), 7He] $JAl%
ulof] g g3 olet ubdietn ¥ 3= ct(Go-
ttrup & Ornsholt, 1978; Stevens et al.,, 1986), °] ¢}
7o} 9l AlHulol] o3l epinephrine % norepine-
phrineg] ©Jgke A8 z=A3} A ZEBof ula} A
o]g A A ojt},
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1. 4gEE

s A Ze] 223.2 (190-310) g5 = 37 47 184
vt & AREStel 2% 117 wtejol QA A
(n=11), epineprine (n=48) X - norepinephrine
(n=58)% F3 e, Uriz 67 elel= a U B
ol # v}zl 524 71814 (adrenergic antagonists)
2 A A x| 3 c©} Lo epinephrine ¥ = nore-
pincphrine o4 FUsisich, AgA A%
8lo] epinephrinezt-g- 3913t ok2 1 (n=9), 2 (n=
10), 4 (n=9), 8 (n:ll), 2 16 (n=9) yg/ml/hro] 3}
© v, norepinephrine © 1 (n=11), 2 (n=12), 4
(n=14), 8 (n=10), % 16 (n=11) yg/ml/hr2 F¢]
3todeh. @ A 3A|Q] phentolamineg A 2 X3 Fof
A 2] A9 4-(n=9), epinephrine (8 4g/ml/hr, n=10)
7l norepinephrine (8 xg/ml/hr, n=12) & 3] 3}
2w, 8734 (propranolol) o] A XX Fol= =3t
7}A 2 Aldd 4~(n=12), epinephrine (n— 13) % nor-
epinephrine (n=11) g F4] 5} o},

2. el el

A 5L etherg 71HA vl 3 5 AAE7
(xiphoid process) 2 B AT S ule} Bwg o}
2emsd 7 AAHZ 9 (H)F 2R BI2AA
o] £AEA UxF FosHdA A$ (rumen) e} 9
Al B (gastric glandular portion) 2] 73 A £-$]ol| A4
u} (greater curvature)-3- w2} 5mm A& A &
stainless steel & 2F-E- 9] vl 3} (gastric cannula; 7 o] :
14mm, 9]73: 6mm, W7: 5mm)e] & Z(H=E)
S ARjlst HEE Bl vl o
(912) 2 B dhol x3A7AA Bulo] nA%}n ¥
ks Soto) M Skl £9) e g
2 ) 9) upgZ&E B s 2 ouligkth, ko] B
w £ kanamycin sulfate (25 mg/kg, im.) & =)
a3 U7 Fofdhel S AR, $%
F279 434F A% AR,
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3. Al =R
el AFI4e 25900) ARY F ARE

ajo mlo

QiR
1827k o] A Zqt AHESF stn AAAZ o
ether2 7} A v}3 5te] 7 A Ho] polyethylene
tube(22G) & 4M1elddc}, FaAALA A F
& 1AZHESE Bl vlaolA kA3 Aot
% 79 49E AR5k AL 147 S infu-
sion pump (Harvard 2681, USA) & o] &3l Az
AdaE Iml/hr £22 Aol F9lsbdA
< AMFAdHend@H2G), Folo AYAAF,
epinephrine(1, 2, 4, 8, 16 yg/mi/hr, tglefE 3o
Z A1 3] A}) X norepinephrine bitartrate(1, 2, 4, 8,
16 g/ml/hr, Sigma, USA) & 1 A|7Hget A4
4o FolAsh B S (Imi/hr) 2 2 o
& AUe ARG, ohsAUY THY 2A
¢l phentolamine (0.2 mg/0.1 mi, CIBA) 3} pro-
pranolol (0.2 mg/0.1 ml, Sigma) 2] ZAlE Ajg]4]qd
4~, epinephrine (8 yg/ml/hr) £-& norepinephrine
(8 ug/ml/hr) & F<I5t7] wiz 5 FAdof BAWHE
53l dx|FH o2 Fx13l9 ch(bolus injection), &F
H olE AFA AAle] Sel-gulol] wjxE e
ol 7] $)3}le] phentolamine %= propranoclol=t
= QoA 71&d vlol 2L FEZ Fofdl ohgol
ANE AA A, AR A3 Adgo] Bt 23 A
%
]

i)

o2 §¥ heparino] Fof Y& FAZ|E H
= A3 st AW ol 3 AT ARl DA oS
W A AA(AC)E AHEsle g Eesl
geori, ¥elg ¥ Ao Trasylol®(500 KIU/ml plas-
ma)-§ A 7}5le] gastring} secretin®] wlaln]od & A
(radioimmunoassay) A 74x] —20°C %570} E3
shaiet,

4. 4 W YE gastrind} secreting T EH

AHR A 44 AR AFAE AL o
%, A%F 100gFos Faste] 9o Hu]ak(vol

ume) © 2 Flgerw 00IN NaOHLHo g pH
747y Huf74z] 25 A A 7] (autotitrator; Dosimat,
Metrohom Herisau Co., Switzerland) & = )3} o
ALE (acidity) 2 $]4F wj &% (acid output) & A%

a3t

Y3 gastrin F o] YA 9 EHL Taio} Chey
(1976) 8] wpS ke +A3e] AT 0w, @
7 secretin ¥ 5 += Chang?} Chey(1980)2] ulo]
Slstol 2B,

5. X2EM 9 EAIN A

kE-E A7 T FAT ol AT AR
o, Abs W A S A 23 dig
g (%) 2 JEigeh e FAA e HE+ R
F932 (Mean+SE.)Z FA|ega, t A (t test
for non-paired data) =¥ Wl og QAL u

astgen, Fo4EL 5%l T

4 83 4 3
1. catecholamines2| F£Q ¥ Y& H|

A7 Fek A A5 FHFYE 77k
of g& Aqtu], F zptelA, AYEuFgE 0.
740.1 ml/100 g/hr (7 T+ FF 2 A ojgl o0] Yol
9 Al & 75.74+10.. mEq/LojQm ARz 9
AbelE 8k 61.7+15.5 4Eq/100 g/hr7} 5| 9ic}, o}
+ 1 A2 Fat A 45 FYsA 92 A
g, Alx 2 A4abEEge 47 0.410.1ml/
100 g/hr, 62.4+ 9.9 mEq/L % 27.4+7.2 4Eq/100 g/
hrojglom, o] & 52 dlzFholl ¥]5le 62.4£8.
4,81.0+5.6 I 53.0+10.8% = z7 7r4sigcH (2
1),

epinephrineg- 1 A7t <9t 1, 2, 4, 8 5 16 yg/ml
< AW st A A YL Al
£8 2l gjzgkel] H|ste] 2tz 76.6+11.6, 71.
6+6.7, 75.6+13.0, 113.4+11.5 1] 128.6+17.09%
I gk akol F7Hetell utel | o] o 3iAl F7}
Sl [F (4, 43)=4.038, P<0.01], 13 1o ®
+ ule} 7bo| epinephrineo]] 2]} $jole] Alx v =
gk oFel 1,2, 4,8 16 yg/ml/hrg F )3kl =}
gt 71.5+11.1, 84.4+5.8, 87.9+12.2, 102.4+10.6
) 131.14+273%2 27 Zrpslgden} EA4A e
Z713 7 3kut 9l oHF (4, 43)=2.375, P=0.
067], $lAlw& 3= epinephrine®] F4j8o] 1, 2,
4,8 16 yg/ml/hrg Z7}8 ol ule} 51.6+8.3, 62.
1+8.2, 65.1+11.8, 114.0+14.9 = 128.8+30.2% =
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Fig. 1. Gastric acid secretion in response to intravenous infusion of physiological saline (SAL) and various doses of

epinephrine and norepinephrine in basal state during one hour. Vertical bars indicate 1 S.E. and the numbers

at the bottom of each column of lower figure represent the number of rats in each dose.

T 3HA F7F3 A THF (4, 43)=3.878, P<0.01],
7 19 El*]% u}9} zlo] norepinephrineg- 1 4]
59t 1,2,4,8% 16 ug/mlbg A Fleg s
AgolE Sogulske ARG 4E FUT B2
Zkoll w|sled Z+7b 70.243.3, 69.2+5.7, 86.0+4.1,
115146125 % 1288+10.2% 2 Z7}shed, 293
norepinephrinez}o] Z7}ol wheh 9o} -u] ko]
oI5t A Z7}3h9l oH[F (4, 53)=11.393, P<0.001],
2ele] Alx 5 °4A] norepinephrine?] ko] 1, 2, 4,
8 ) 16 ug/mi/hr2 Z)3tel whz} 91.6+2.0, 90.
3+23,97.2+5.2, 107.1+74 % 1029+19% & 7}

7z} F74ele 73S B YoHF (4, 53)=2.454, P=0.
057], $4h}32E%. norepinephrine?| 39 gko] 1,
2, 4,89 16 yg/ml/hrz Z713to] wha} 64.5+38,
62.0+5.0,83.0+5.2,126.1+18.8% 133.3+11.7% =%
%9817 274514 THF (4, 53)=10.733, P<0.001],

2. A Ed|of| ciBt adrenergic Z M2 H&
17 20||& epinephrine T norepinephrineg-

Z=913}7] Aol adrenergic 22849l phentolamine

& propranololg A X\ g chgol A Y Heh 3
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| gk £ A)5kgith, 9 o] #u] ol A propranolol
(0.2 mg/0.1 ml)-& H A 23 t} epinephrine (8
ug/ml/hr) & F=9) 8k A} cfzghol vlsle] 113.4%
2 Zrlslgwd Hujgko] 72.8+5.7% 2 o 3tA 7
43} end (1=3.326, df=22, P<0.01),
tolamine (0.2 mg/0.1 ml) & AA X3 o}Zof & &
u)2ke 46.645.1% 2 74 3te] epinephrined] 9]
Zru ot FolstA A4 d g e (1=5.132, df=19,
P<0.01), propranololg A3 Hu|grcis F
ol 5 A Al ch(t=3.328, df=21, P<0.01), L&y}
ololle] AlEofA]E propranololo]i} phentolamine
o] AAH osted WrkE W}t alddch &
propranolol 3} phentolamine 2] A 3| 3} . <l 3}
epinephrineo] S3lo] Z-bsleinl 9l Abu) 2 gkl
114.0%0l| A 65.2+8.5% (t=2.967, df=22, P<0.01)
") 50.7+7.3 % (t=3.727, df=19, P<0.002) =z 7+
ol atA ztastodeh, A4 & ZF A X phen-
tolamine¢] A& 7>} propranolole] Fuwrcl Z
73 8-g veb oo,

norepinephrine (8 yg/ml/hr)o] &k $<4 3yl
Z7ts Yol 7€ Z& £3 < propranololz
phentolamine®] 3 2ol &3t A s Gt (27
2). Z %l Hu]e}ol| ] norepinephrineo]] 2]3te]
1§ 2w 8k(115.1%)-2 propranolol 3 phento-
lamineo] 8l3ke] 7h7h 67.0+4.1% (t=3.326, df=
22, P<0.01) %) 38.24-6.1% (t=5.866, df=20, P<0.
001) 2 §-o3HA| 2435 g, &1 phentolamineo]]
o} 3led A% gt propranolole] Fhe v} £ 31
= ¢l t}(1=3.894, df=21, P<0.002), $]ofe] ALl
tj5tei Al £ phentolamine2] A Aol o] dedsint
L 0] 51 A oA 5o (t=2.164, df=20, P<0.05)
propranololel] 2]3tod & WohE Fgeo] ek
Abull % 2F-2 norepinephrineol] 913} 126.1% 2 &
7}atgdwl oko] propranolol & phentolamineo] ]3}
o] 69.74+9.7% (t=2.738, df=19, P<0.02) 3 36.
4410.5% (t=4.928, df=20, P<0.001) & 77} g2
A 74359l onl, phentolamines] o3 T
propranololol] )& Rl §-2 844 A Ao} (t=3.
040, df=21, P<0.01),

adrenergic 2434|041 % propranolot}e] Ak

off okl & $lo)Bul s} ol Wk J & WA sk

phen-
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Fig. 2. Gastric acid secretion in response to intra-

venous infusion of physiological saline (SAL),

epinephrine (EP) and norepinephrine (NE)
under pretreatment with propranolol (PR) or

phentolamine (PL). Vertical bars indicate 1 S.E.

O Significantly different from saline value.

% : Significantly different from value after
saline, epinephrine or norepinephrine infu-
sion without pretreatment with antagonist.

A: Significantly different from value after
saline, epinephrine or norepinephrine infu-
sion under pretreatment with propranolol.

o}, phentolamines] T5 Eolof J3hoit e
43¢ o propranclolol |3 9] 2y o} 9o} ¥u] 2
o] ]34 A% k(44 4-3k o) phentolamineg} :
t=3.010, df=18, P<0.01; propranolol 3 o
phentolamine 7}: t=2.501, df=19, P<0.05), 1
o Siehel Aol thstels BgA Aol A3
glolom, 94bufEael Al phentolamineoi ¢}
oiut a5 E A e B2 232),
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Table 1. Plasma gastrin and secretin concentration (pg/
ml) following intravenous infusion of physio-
logical saline (Sal), epinephrine (EP) or nore-
pinephrine (NE) at various doses during one
hour (Mean+S.E.)

Infusion n Gastrin Secretin
Sal (1 ml/hr) 11 98.8+20.0 12.5+2.1
EP (ug/ml/hr)
1 9 845+175 11.6+0.6
2 10 825+ 7.4 10.7+2.1
4 9 112.0+14.7 10.8+3.0
8 11 110.0+ 9.5 10.8+0.9
16 9 1221+108 103422
NE (ug/mi/hr)
1 11 98.7+ 9.6 10.8+0.8
2 12 88.3+15.9 89+1.1
4 14 104.61+16.2 7.8+0.6
8 10 727+ 8.2 10.0+0.5
16 11 102.84+16.6 74408

Table 2. Plasma gastrin and secretin concentration (pg/
ml) following intravenous infusion of physio-
logical saline (Sal, 1 ml/hr), epinephrine (EP, 8
ug/ml/hr) and norepinephrine (NE, 8 yg/ml/
hr) under pretreatment with phentolamine
(PL, 0.2 mg/0.1 ml) or propranolol (PR, 0.2
mg/0.1 ml) (Mean+S.E.)

Infusion n Gastrin Secretin

PL+Sal 9 100.0+13.3 10.2+2.8
PL+EP 10 1121+ 7.7 9.2+2.2
PL.+NE 12 106.9+15.4 85+1.1
PR +Sal 12 89.1+14.5 10.3+2.8
PR+EP 13 93.3+125 9.7+1.2
PR+ NE 11 92.14+116 10.240.5

3. catecholamines F£QJof] 2| #Z} gastrin
gl secretin 5T

3 1ol AlgjAlod 49l o2 55 2] epinephrine
o) norepinephrine S A Wu F g Fo A
B A secretin 555 VEMGE, F
)% epinephrines] ¥%7b Zrbgol oot 4%

gastrin ¥ 5

gastrin =7} Frlsle ARE Holv FAHoR
© wo3hA] ¥get, = A secretinFE
epinephrincs] F3)ol ©|3}of o] F ke o3¢ x|
%3keh, norepinephrines] F4Jo] 9% B3 gastrin
3} secretin 55 % epinephrined] F94]1]9} =m}zlr}
A2 wehe skt e,

phentolamine>} propranololg- Z+7} A X x5 &
ol = epinephrinex} norepinephrine®] Z=9)oj <3l
&2l gastrin secretin F5of HTlE ofgko] glg]
S n} phentolamine ¥+ propranolole] ©hE AL
o] &Jsledx ¥ A gastrind} secretin FT & o} -l
S WA B3keH(E 2),

Al E-§

Hul o] A2 35 o) catecholamine Z epine-
phrine &=+ norepinephrined <08 A= 9]
#e 9 4 92 (acid outpuo] FYL (1
-16 pg/hr)ol] Wl 3ted FolstAl Folslde, F
kol A& FrF Axe A vlxslglon, diA)
2 5 ofF 2% gjdlo] A% (acidity) RthE Yol
]2 (volume) o] 372 Qlsto] 4L w2 3ol 2
Asgle, ol%ue B AYAAL o] BA
2] AFE-8] &= epinephrineo| 1} norepinephrine?] 9]
of o34 Z7hAck 47He, Tanish Mutoh
(1979) = =}# 3 3o+ epinephrine w3 iso-
proterenotg e FALsFE A4S 2obee
#AsG o, A AE HFd ARG A
(rat isolated stomach preparation)oj 4] £ epine-
phrineo] 1} isoprenaline2 -E& norepinephrine?]
H7tol 3t x a7t AAF St 2
1.5] 94 o} (Canfield et al., 1980 & 1981), ¥ A Z u}
S Hz]3sle] AlE 3t Rosenfeld (1984) = A7) 9} 74&
A#E Ao, Aol X = epinephrines A
F51d A gastrin =9 tf g0 4k F
747t 9ldch . ok (Stadil & Rehfeld, 1973), 7+
Aeje) BANA 2L ¥ 4G A o A
Wel o AgBRAA Ae Aseh LY, 27}
Al7d AEAQl epinephrine?} norepinephrine-2
Sagelel 204 93Fe 22 9 Aoz Aed

ct,
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33 LundellE-(1976)-& isoprenalineg] A=Y 3]
o £l3ho] Paviov £9] (NE)Z 818 94k}
Zo]ES ¥ udtgen], Heidenhain £$]5 1A
Aol A = isoprenalineo] S3}e] 914H]7} 704
s}9ith $hc}(Canfield & Price, 1981 & 1984). o]
AFAEL 2 Ay AR Ahuls]ley, A g
) A Sl Qe Be Anste AAHA B
t}, 22)3}e] Canfield®} Price(1984) = A A
o2 e} $Abg-u]ol S g isoprenaline?] A %%L%
A3 A8 ok 24 2ol Sste] Lol Aol
Z2]3l9th, AlAb isoprenalinest 72 g-adrenergic
agonistol] 2] d}e] &= somatostatino] Fr}Eti
(Stevens et al., 1986) isoprenaline®] AEu] 232
F.32}7} serotonin(5-HT)of| &3l gt 2
7b &2l giiet, 23t £ AT Aal Aol A
< o|2g 1A ol o Al oA &z
7b Vel gten, L AT Adgte gz 2 o]
& B3 A9 4+ et ot £ A
2} & = epinephrine 2} norepinephrine ¢] iso-
prenalinex ot $14H¥ulo] g Eash Aok A
(Canfield et al., 1981) 7} 2 A&l o] 4] A}£-3} epine-
phrines} norepinephrine®] =<l ek(1-16 ug/hr) o]
Lundell & (1976) 3} Canfield®} Price(1981 & 1984)
7 A8 isoprenalineo} (40 ug/kg/br) Bch 7]
aol 20 Aol 3 A4bvlel oA Eaob
89 ZHeg =31}, Curwainzt Holton(1972)
9] 7jol A% norepinephrineo]] 2]5led 9] AEu]}
Z}4 3= 712 norepinephrined] z#A 83 i
dul & F (mucosal blood flow) o] 7+4 o) 7]elgtc}
I R nstg ot
2 o Fol|4 epinephrinem} norepinephrinesi] £
3F $JAHEu]e] 7l o ¥ B adrenergic receptor
¢} z%kA]Q]l phentolamineo] v} propranolole] = %
Aol 3ol A<l 943 gelFeh, olw phento-
lamine®} propranolol?] x}=t & 3}& epinephrine %
norepinephrine 2.5 of 4| | %817 vhebsto v,
phentolamine®] z}&} & 3}7} propranolole] 71 c}
% ¥Asodeh, o] AT u]%o] epinephrines}
norepinephrinec]] o] H4hgule] F7te a 4 B
adrenergic receptors 7 X 4] Lot} A AL,
a receptors] 40| TS @A E A0 o} AA ek,

mln t r‘

g,

X

Catecholamines} $| A} 24| 7|5

HAMS H-u] 3l WA L (parietal cell)ol 8 receptor
A} ZAR] 4 Bulo] Helgohe FAL ool
Canfield5-(1981) o] 2}aled AAlx] v} glod, g
receptor ol A 5. B, receptorz} $JAHEu]o) 38 3}
o}z ¥ 759t} (Rosenfeld, 1984), 121} o rece-
ptor7} ${AlRu]e] Zeddlels vaE gl AR o)
ot 2=z olo] A o B AFs 27,
oln] ¢l g3k ulel 7ko] ZFoll epinephrine E =
norepinephrined- A ={ ] ¢ 51wl HAEu] 7} F71
skt 22y @4 gastrind} secretin F X = o] 5
o] F4lol| 25t o]t o akg x| ¢fghc,
A #A gastrin-FE+ FYF epinephrine?] Fx
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