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Taz utsrus rsceives adrensrgic terminals from the mesenteric ganglia and considerably
largz amounts of catscholamines have besn shown to be contained in this organ. On the other
hand, ths activities of epinephrine, norepinephrine or adrenergic nerve on uterine motility
is 83 ¢complicated that many controversial results have been reported. Recently, a large
numbar of raports concarning the changes of uterine catecholamines content have appeared, but
little is known about ths role of uterine catecholamines in their activities on uterine motility.
Ths pressnt expsriments weare undertaken to determine the significance of the intrinsic uter-
ins catscholamines in the physiology of uterus.

Female albino rabbits waighing approximately 2 kg were employed in this experiment.
Uterine strips were prepared and suspended in a constant tempsrature bath(38°C) containing
100 ml of Locke’s solution aerated with 95% oxygen and 5% carbon dioxide. Spontaneous
motility was recorded on a smoked drum with an isotonic lever. The catecholamines concen -
tration of the uterus was determined according to the procedure described by Shore and Olin

(1958). Human uterus obtained from patients was also used to determine the catecholam ines
content of myometrium.

Followings are summarized results.

1) On the non-pregnant rabbit uterine strips, epinephrine and norepinephrine significantly
elevated the tonus and stimulated the spontaneous motility. Pretreatment with dichloroisopro-
terenol(DCI), an adrenergic beta-receptor blocker, enhanced the stimulatory activity of epin-
ephrine or norepinephrine. On the other hand, pretreatment with dibenamine, an adrenergic
alpha-receptor blocker, rendered the uterine muscle to exhibit inhibition after the administr-
ation of epinephrine or norepinephrine. Following the treatment with both DCI and diben-
amine, epinephrine or norepinephrine produced no appreciable effects on the spontaneous
motility of the uterus. These results suggest there exist both alpha and beta-adrenergic
receptors in the uterine muscle and the response to epinephrine of the former is predominant.

over that of latter in the non-pregnant uterus of rabbits.

The total catecholamines concentration of the non-pregnant uterus was 351 mug/g and
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the fractional concentrations of epinephrine and norepinephrine were 125 mpug/g(35.7%) and
226 mug/g respectively. It is interesting to note that the catecholamines content of uterus was
characterized by a high fractional corcentration of epinephrine relative to norepinephrine.

2) On the pregnant rabbit uteérine strips, the effects of epinephrine and norepinephrine
varied according to the pericd of pregnancy. The response to epinephrine of adrenergic beta
receptor of uterus increased during pregnancy, and the effect of catecholamine was inhibitory
in the early pregnancy but became stimulatory as the pregnancy progressed. This stimulating
action on the uterine motility was found to occur through the action of norepinephrine.

The uterine catecholamines concentration was markedly reduced during pregnancy. The
catecholamines concentration was started to decrease in the early pregnancy, reached the
lowest level in the mid-pregnancy and then started to increase again in the late pregnancy
when the total catecholamines content became the highest level of all. This increase of cate-
<cholamines in late pregnancy was. chiefly due to the increase of norepinephrine. These results
suggest that the uterine motility may be related tothe catecholamines content, especially
Tnorepinephrine content in the uterus.

3) Bilateral ocophorectomy of rabbits results in a marked shrink of the uterus in size. The
spontaneous motility of the uterine segment of these animals was very weak and irregular.
Norepinephrine produced inhibitory effect, whereas epinephrine was stimulatory or inhibitory
effect on the uterine segment. The total catecholamines tontent in whole uterus was markedly
reduced. The injection of estrogen into the oophorectomized rabbit increased the weight of
uterus to approximately three times of that of oophorectomized animal. The spontaneous
motility and the response to epinephrine and norepinephrine of the uterine segment were grea-
tly enhanced. Both epinephrine and norepinephrine produced a marked stimulatory effects of
the uterine motility. The uterine content of catecholamines, particularly epinephrine, was
markedly increased. The injection of progesterone into the oophorectomized rabbit increased
the weight of uterus to approximately 2.5 times of that of cophorectomized animal. The
spontaneous motility of the uterine segment was weak and irregular. Epinephrine prcduced
stimulatory effect at high concentrations but norepinephrine always produced inhibitory
effect on the uterine segment. The uterine content of catecholamines, particularly of nore-
pinephrine, was markedly reduced.

These results suggested that ovarian hormones play an important role not only on the
growth and spontaneous motility of uterus but also on the catecholamines content and response
1o epinephrine and norepinephrine of the uterus.

4) The intraperitoneal injection of reserpine(3 mg/kg) into the non-pregnant, pregnant and
oophorectomized rabbits markedly decreased the uterine content of catecholamines, particu-
larly of the norepinephrine. The stimulatory response to epinephrine and norepinephrine of the
uterine segment of these reserpinized rabbits was markedly reduced whereas the inhibitory
response to these catecholamines was enhanced. This finding further support the close relat-
ionship between the uterine catecholamines content and uterine respcnee to epinephrire and
norepinephrine.

5) In the human uterus, the concentration of epinephrine was actually greater than that of
norepinephrine and it was significantly greater during the proliferative phase of the menstrral
cycle. In the human pregnant uterus, the concentrations of both epinephrine and ncrepine-
phrine were markedly reduced and showed about 45 percent reduction after €-8 weeks of
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ectopic pregnancy. At full térm and during labor, the concentrations of epinephrine and

norepinephrine at placental sites were less than those found in the non-pregnant group. Of

interest was the finding that the norepinephrine concentration of uterus from toxemic

patients was two and half times higher than that of lower uterine segment of the non-

toxemic pregnant individuals. Algo the epinephrine concentraticn was slightly increased.

& i

FES BEBEMRE R - DRSS Loka
el &RalA EEEEa glot, FEERC B R
R 2 o MEEEE%HEL norepinephrine Eg
epinephrine ¢} fEfi& Hffst< @ S HES
B e =et oHE 3 obE HERSIAE F
B MR B IR, JHERC =hel BE2n =9 TR
FEA QAN E 2 Bfel =t e flih g AL
<P BEE HERA AHIA ¢ & Yok F Gre
eff 5 Holtz(1951)%= epinephrine @& norepinephr-
ineo] FETFE Helel ERF REMSE fEHRIT
#Egw Kbl Guan ¥ Gunn(1942)-& guinea pig
Ferel] ¥sle] epinephrine-& %, FEfLe] RSt
MEe 2 ERTS T #HiEgsldsl. = Hermansen
(1961)-& estrus jkRBY] guinea pig FF¢| epinep-
hrine ¥ norepinephrine o] R¥EFAS doxivtz
#lgl om Clegg(1963)-& epinephrine o] diestrus fRAR
oA MHNEak fERTS R @ES A

IERET B E)] »12] = epinephrine ¢ &) B
THER B2 9% 7] Rucker(1925)7}F procaine o
#ES) epinephrine & B&ste] F#Aidl EHREE
BATY —8 BENA FTEER B¢ BEmEa A
S WBEE 2444 = Bourne @ Burn(1927)¢] 29
LSBT REA A epinephrine & HHIEA FEEF O
MEE & #Estgd . Rucker(1927) &= 5 Mehaigel
epinephrine #YEL 2 iR & #i4kslo 3 Welss(1933),
Rudolph(1937), McGill(1941)%-2 W#EiH-& Bl
2} 2 fleel vl E¢] epinephrine & ¥Egfsle] FTHA
By st el vt =3 Urner(1933), Daro % (1940),
Harer 3 Sharkey(1940)-& Z#Rsol 4T TER
BWAES] 1:1,000 epinephrine 0.5~1,0cc & #HpIAl
Hatstel FEY MiEs ded oz Eird EIst
goba #Estg vt Hbd Rudolph € Ivy(1930),
Ivy(1931), Irving(1936), Titus(1937), Gunn(1942)
al Garret(1954)% % epinephrine o] (EHEFEEE

#she] MRy 2 fEAst Hhelgdel oldl et
o Miller @ Cochrill(1937); Woodbury £:(1938)-&
epinephrine o] HIEFEEHE READ & HEIHL
=] Robson ¥ Schild(1938)%= epinephrine o} i1¢Fo]
o EIETFE #eto REHSE ERTH BEEM 7
Hl #ald A e MR E fEHTS st x Tsai
8 Fleming(1964)-2 T.oko] 8] [ZHRTE A, Kehrer
(1960) & A ¢ 1ERTEN A 44 epinephrine o] {2
fEfE 2098 Bgstdrt. olabe] miEFEA ¥
%} epinephrine ] {EHfel Fsle] Ml = {284 H
F® #1457 ol FfFe) =% epinephrine o] #EE
9] %o vl fERl ZE/ vt HERD dh
= Woodbury @ Abreu(1944): {E¥EES epinephr-

ine o] FEEEMHE, HIEES epinephrine o] TE

EEMEH-S Jozvty #HiEstg 2, Kaiser @ Harris
(1950) = 14044 iTiFd A&
0.5mg)¥ HHAESHIA FEERC] HHlEdSE
gastg o KBS EafshR TEESS el 1
ke ok #Estg vk —F norepinephrine & FE
d #E ERE Be #&s glewl, Euler(1946),
Reynold #:(1954), Cieciorowska 3 Telko(1961)+&
epinephrine o] E#HTEEEIS IHIs s KHE nore-
pinephrine & {Eifipyo = fEHTHS #WEsgieh. =3
Telko(1960) = norepinephrine o] oxytecin B} o &
B TEY AKESE doalvs ERIPL
*] Pose &(1962)-& Z#rdrel EFdl epinephrine &
BIRAIEES THEE)e) M%= v+ norepinephrine
< FIRAES S TEERY s o JUERE
oxytocin o] k& FEMKMEITERAE G2 n WE
st ek, B(1965)= 4 &Y norepinephrine(10-"M)e]
FEERS KES A7 KBS oF RHEA
= epinephrine -& {E% ERHREFRE otz &
Hetg ek

L3R ko) el #E4ETFE] epinephrine 1= nor-
epinephrine o] ¥fsle MH Ex BEY HikED RE
S el & [EPERTOl wel estrogen, progesterone 2]
SUW7L s, oldl wiek TEEFHY BHE Bk

epinephrine(0. 2~
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=], epinephrine ¥ norepinephrine ol ¥f3F RS
ol ZR7 velvds] SEd Aol

o] 2] 3} epinephrine Bl norepinephrine off %3+ &
Wige) %3l Ablquist(1938)¢ BB FE & alpha
4l beta 9] Fr}x] adrenergic receptor 7} ¢lo] FE
& a-receptor & E3lo] EEjfefte] =2 B-receptor
+ sk EEMH 293 #iEddm, o E£EH
¥sle Rudzik ¥ Miller(1962) = RFEstz g.ov
Levy 9 Tossi(1963)-& BRTEel & f-receptor uto]
9le1 Al catecholamines & MEEHMHEAS vetdvtn
#waEsla vk, #(1965)+& epinephrine o] FEARFE
FEAA = BHREERS 4292, wiRFETFEA
Aol A RREER A E EHREERE Yebie, of
2}zk-& catecholamines o] ¥3l FFKME-S adrenergic
a- 3 [-receptor ] EH 2o} HEMAMAS cate-
cholamines Fo| =7 BHEE & BEsx, E(1966)
< FERETEANA ERETA we}4 catechola-
mines B3 old HE FERES #LE BHED o
epinephrine ¥ norepinephrine o] {LIRFIHAN A
< ERIHRERE, KREAAE KEFERAE Yz
EEEFT A4 Bk FE9 catecholamines o ¥
& RExtke] s EERH A BENOR
gt iR R T EAA = EEA TiEs o KR
B 5 FEES L=, SHmiikd BE
of Zstglvhst EHHT AT el RFike] &
KRt EESE HEIE BEstm, oz
RZiee] #Ehe 2 e A catecholamines
B BABikel Aoz |Esigds. ¥ FEY
estrus AR ®] X & FE #sle Balassa(194D ¥
$E XS guinea pig FEEEo| epinephrines] K3}
o] M= A5k, estrogen FMEE R 9 REANA (REME
F& Jvep o estrogen 3 progesterone 2 FjEE
sk Locke fedrel {R&xshdl REMEHOZ B
HEelygx, Wurtman £(1964)¢ BRTFEY cate
cholamines o] %31 24 B BEEREIMMFS epin-
ephrine & BAEYE FEY KENG d.oH, o Mk
JJ& estrus cycle B{Leo} BAHIE o] e A 2o &
sz glv}. =3 Graham % Gurd(1960)-2 epine-
phrine 9] siofe] FEETFES HE MH ML in vitro
ol A §E4E B2 progesterone BIEHITFES B MR
= (REFRSE %S T, o {E#fF-S phenoxybe-
nzamine ofl fk3lod fHibR =2 RHslg et e Tsai
g Fleming(1963)-& catecholamines ¢ %3 $h% =
oko] FEEIHS K-S adrenergic S-receptor & i

st B5 EHISMERS Josln, ERFE #Het
o] %= epinephrine & norepinephrine o] 43 4] EEy
{E#rEH$ Jebisl  progesterone EE TS FEL
adrenergic a-receptor o] k3l EBRENLZE EH
etz sl vl =3 estrogen RiEEE FEY cate-
cholamines of] #3t EEMHH R HEES EmAR
b3} 3, progesterone FEEHSo] estrogen & EMME
BE FEJ 9oL catecholamines o] ¥}3t EEHT
HESY RECR #bae AL BHEdx, o
catecholamines o] #3 FEHEES(LE: TEHL
#HiBE = adrenergic receptor & o YA §H
B RS EEgEstg o

—F FEAE oH& DRECHERSES 2ol AR
1 catecholamines o] &7FH ol gL olvl S8 BH
Bl fkste] FoaR ubol} HskelE A& Rudzik g
Miller(1962), H.(1965)7} #&¥5§s+ uls} o] epine-
phrine 8] & &e] wrle EHEolvh. F BmEMplA
RREMIRe] 47 BERAY %5 catecholamines 9}
95% 54 o} norepinephrine o] 3, epinephrine 2 &3]
&g Aol @fle]l v FHIA £ epinephrine o] FE.
alA # 38%, AglA ¥ 50%HUEE Sk g
(¥, 1965). o]9-zro] FEMMA epinephrine o]
ZEERA N A+ Ad sl Adams-Ray (1958)-&
FEHEBAA AFest 9l chromaffin el A 7
= Aolgtx sz, Wurtman £(1963)-& FEA cate-
cholamines &9 k#f4-o] MEEEREF 2 catecholamines-
o] MEMNEE AYE BBRWoE WIS FEA
epinephrine o] £2 EIFI4 dzxd A& BFsHA
v}, =gk Rudzik @ Miller(1962), Cha 4(1965)-2-
TEMA catecholamines &o] TEY &8 g =zt
%3] estrogen 3 progesterone of fk3le] BFhE-S- W
Halg o, B (1965)%= FEA catecholamines E#E 7}
EiRd e}l EEs WAEe sl BARHERA A4
W7t o8 Esbeln fEsgsth .

3t wle} 7o) epinephrine X norepinephrine

o fRfe] TEY AEBERREEMMA @ b Bk

ot el MEEWE F—REY FEd #HdAE W
FE el AR BEA Bl mEdI T g

olo] AN FEol 3t epinephrine 52
norepinephrine & & FHiEFfslaxt RETFE
A ERE ks £ TEEES] 8kl epinephrine:
4 norepinephrine of] ¥3 BZi:e] REERMS B
g mESIRLA ohgs FIEMHRE.]
8 progesterone & ZHEE HHisle, epinephrine

estrogen
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4 norepinephrine o] ¥3 FEEBRES BES &
3 ROl 3% fEAe]l 2749 catecholamines &
£ JEstd FEe hormonal balance o} FER cat-
echolamines ¢}¢] HEMBE #Hoeslget. =3 AR
FEARNE #HEES epinephrine o] frzEslz oL-8
BHISk o AP F3e) Mkl FHES ZHESY
Lrnzn old #Hikse ulelvh

B%RME % Fix

A) EEHH

WE 2kg FAhY RET BEEEKEY TEL &
Fs o ABTES BEENSZ UKRT T
ERYNE #s

B) REHNHF=E EXERE

Ether {fFFel RETES FEHIEIT 2~3cm
& AelE LErstel 100mle] Locke o] 4 ol
¥ “EEBFR muscle chamber Jol] ¥z 7 —
W< muscle chamber o] EsEsta ke lever
off HfEstd . Muscle chamber FEE B3 B2
BHEEEA D 224 chamber A Locke %< 37°C =
HERA 713, 95% BESRS) 5% “FALIREY BARBS
BiEfHesd TEWAS HBERS 2894 2
o o] B4 lever T 5Hsled kymograph LMK B
of HFgEHE, E@higel —FEIdI L Add —%
BES e WStz o EHY #bs By
o}

AEB e Locke %8 #pre NaClg, 0, KC1
0.42, CaCl,;-2H,0 0.06, NaHCO; 0.50, glucose 0,50
g/teigi=t

C) Catecholamines B %

P

FE A catecholamines 48-¢ Shore & Olin(1958)
Bikdl kigstd o FEREL t-3 2ok TEH
##% 2 g & Potter Elvehjem ¢ 73T H8E 4R homo-
genizer v} 4mle 0,01 N HClA®H-SE EAIS
homogenize 32 HE 2mlE 35mlsl =& glass
stopper reaction vessele] W3 orlefirt 2mle
NaClz 20 ml 9] butanol 2- fngic}. o] EAWS B
BERES FiHsS 1T RET B 5 550 &
DS 780 BOWRSE A7 vessel 9] buta-
nol L 13ml & Hisle] =77t 222 & glass
stopper rection vesseld] 7] 3 o]AHd 2mlg 0.1

N HCl =+ 15ml ¢ heptane & fngtel. oA L o34 5
A EREER RET 8 B 55HE ELLES 175
= butanol heptane J§> HCl % Ee] 4@zl vl. Vessel
FiRel sl HClgEA 1.5ml-¢ Hslz loml
7} B 2o BFBA &7 FELFRA catechola-
mines B2 pH 5, epinephrine B¢ pH 39
acetate buffer solution 0.5ml-& Zng # 1.27%
iodine g8 0.05 ml-& fnsle] Fe5H5) BAA 72 ER
3] 6448 0.05N sodium thiosulfate 0.5 ml & jns}l
o] 3B% iodine & FriEA]7] cF-L-of alkaline ascorbate
solution 0.5 ml & FHFMEEAA =R KEsIS &
t}. Alkaline ascorbate solution-& 5N NaOH 2ml
&} 7&K 1 mld) ascorbic acid 10 mg & ¥EMAZ
Ao zA BBEMNY e FHET BKS FAL.
Alkaline ascorbate solution-& ¥HEd # 455}
Aminco Bowman Spectrophotofluorometer & {#Fi3s}-
o] active wave length 400 myu, fluorescence wave
length 520 mpu ol A ke fluorescene B Hiwst
o] catecholamines o) 4] epinephrine &-& K3l
norepinephrine B2 2 3}, o]} FEd FEH hom-
ogenate 2mld4le] 0.01N HCl 2ml-¢ Hesls FA—
g #BIFS 473 blank Ehea 0. 01N HClo] #2171
LFEBRES) ¥ norepinephrine ¥ 2 ml g H3led #e
173 EB& fFf7sle] W@t fluorescence & th#rgh
S 2A TEHA catecholamines & HIEs+}.

A gl A catecholamines &9 #HZE
90%¢°] $ vt

E B K B
A) REFEO et BR

(1) BIHIERTFEEIR0 £t BH

#£FEEE S epinephrine & BIHIFETEEA o EH
el B LE A o] 100M 9] BEAAE R
fERe]l flovt 5x107'M, H-2 L ke BEIAE
FEY Bkl ZWsHAl ERsty EBREMM v
eluvle] norepinephrine & A] epinephrine 3+ KE//NE
T FEEBREEHS JoA MEH BEES =R
E FE7) W#Eslel. o] epinephrine ¥ norepine-
FEHEBRERHS FEE 2B &ty
adrenergic blocking Z#yel| ¥3 BBEZ kg,

WA FESEEEHEIERe] adrenergic a-receptor €]
BEA k3 Aol obd st BHt=leo] a-receptor ¢ H§
249l dibenamine FIREFE WH o #slo BRI

phrine £
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Epinephrine 5xl0" 4

. .
Disencrine 10 0CI 310° Epinephrine 570" M

F1E FEREFETH B epinephrine s
adrenergic receptors H{$58M B S epin-
ephrine fEfH.

=}, T4 dibenamine BB 1R HEshuxr BH
FEFTEDH A dibenamine 10-°M & FHshd —BEY
22 TEERY LRIV @ik EHEHHRLE &
E=*}. dibenamine o2 ¥ FEEE T EHS
2 RER 84 epinephrine Xi= norepinephrine 5x
10"M & wmmshd TEESS EEs MEsEly o B
REE TR o] =EL epinephrine, == nore-
pinephrine o] adrenergic a-receptore fEfjsly F
EEEREERS 4o Yk TEEBmAEE
X &Hslx 984 R”stet. Epinephrine -2 nor-
-epinephrine ] FEEEIMEHIEMe] adrenergic . g-
Teceptor o] ¥g fERI S %HI7) B3t B-receptor
BE#EY el dichloroisoproterenol(DCl) FiEBT =4
Jrell #3te] epinephrine X3 norepinephrine ¢ &
e BEstg . DCI 3X10-°M & @fisha ] FEE
Bkl RS BWEo] 92 06| epinephrine,
X=X norepinephrine 5X10-"M & #FEmshd DCI g
[isl 2ol FEEE] FTEHER 2 (TR &4 B

1% FEEFETEA catecholamines &5

Catecholamines(mpug/g)

. No. of
Experiment Epinephrine Norepinephrine

1. 100 375

2. 125 338

3. 135 290

4. 125 300

5. 135 190

6. 100 225

7. 185 115

8. 125 ‘ 175

9. 125 1

10. 100 175
Mean+S.E. 125%7.9 226450, 9
8= KRe] vt o] & v-§ MEFEIA dibenamine 10-°

Mset DCI 3x10°*M Z FiEES FEhH ] epine-
phrine XX norepinephrine 5x10-"M & 35 A4
FTEEE A% #bs BEs EEsie.

ke BEREREY REFHEAE Ahlquist(1948)
7} A8 PTER adrenergic a-receptor £} B-receptor
7} #Aego) WimEsts epinephrine ¥ norepinephr-
ine o] W receptorsoll fEfistel FEERE I,
JEREREAN A & a-receptor o] #3 fEfHe] S-receptor
o B fEAEe ERY FEEBHRERS] HE
HiE Aoz gk

%’%ﬁ:ﬁ JEEF B catecholamines 8-S HEsld
E1RA RART vked 2ol 106 F# 351 mpg/g o1
21 epinephrine B2 125 mpg/g, norepinephrine &
& 226 mpg/g ©2A epinephrine o] # catechola-
mines B2] 36%¢] BELTE o] FEL Alis) Hky
AL ZA BRI R 4755 catecholamines
9] K¥gsrol norepinephrine ol b= #HEF —EH A
oJ-"—p]_

(2) EIRERF =0l Her HE

FREEERBP EFEE TEEK §~9H T AL
IEIRDIE, 17~18H ET A& [EfRPH, 26~288
ol #E A& EiEREY KE Efetd R ol
o ZEHE RAEE BRstx FEE FHstd &5
RS FELS =3 KRBTSR, REIEWERS
4 RREHTE ESsld Eslds
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A FERES epinephrine == norepinephrine -& J
BYIRERA EHTY TEEDHRY BLE e
<}, Epinephrine s} norepinephrine -& B = BH
2.2 KA /pRA BEHSY FerEsts 29 SR
B A FEEDHIIFER ez BREEAAE
FEESHEREH] Jebdel. & g2E0 A8t 2ol
FEEFEAA L HED FRE dosA Rae B
EQ 107"M A A HEGHTE A EBE BE }fl]
#=] 2 epinephrine &) JBEE 7 Mo 2 BEind+
FEEDHREFHLZ BT 10-°MEe 2 L}J:«l
FE A= BHED REEH vebyeh

B3 TEY #fre] el epinephrine %=+ norepin-
ephrine 8 fEHel &0¢] £R/L glom IABHEL
o st MARIEMESREE IR A = MmEE
Hel =% iyt & F2EaA Ry e 7ol
107"M ¢] epinephrine o] 4 velvhe FEEE IR
Mol PAREIEMIERAA oS EEslel 5xX100M 9
epinephrine o] ARRMIEEA A = SEEHTHIE M B
A el sl RRRIEET e BEEERAA
= EET WHEER Yk 10°MELES EiRE
off 4] ¥ B FEEBEEER BBl 9t

Catecholamines &8 {Hd] =z} B 2RI 9)
Lt 2R AL o] KBS JHETFHE (GEHEL)
catecholamines o] Ml Aol d.om  #s)
ER= £ A& norepinephrine B A7 Wl
SEET &l A &= norepinephrine &} RS} epinephrine
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F"lacental site

S5x107™
(Intersegmental site)
BolE. R HEEWHTES ¥ epirephrire ¢

il

5x{0™'M
(Nenplacental site)

5x107™M
{Placentai site)

EEXC 2 Hild EEOETEAA S norepine
phrine EE 7} epinerhrine EER el 2317 At
x5 FA—-FEAAS i =t £49 R} 2
v avR EERlE gy BREREHANA R E
fHE Holx g+t

Epinephrine & norepinephrine & SEEEE FiE
FEal et WA 2, FE BAHIRLE
FESR®N 4743 epinephrine ¥ ncrepinephrire
o AR, 309 mpg/uteres) FIHFERMES K
#ddrh. weld EEWHETER epirepbrice BE
BEEE BAEYEE Hifer W
¥ FEEEED ZESE A2 FHEY epinephr-

norepinephrine

FEoR. FKES FEMYPTFEA catecholamines &8

Concentration(mpug/g)

Total amount

Placental site Nonplacental Intersegment (mpg/uterus)
E NE E NE E NE E NE
75 47 75 25 150 160 800 456
75 50 150 125 75 60 800 624
125 100 100 100 150 120 1,000 856
75 25 75 25 100 75 664 336
120 25 125 25 — — 984 200
100 25 150 50 175 50 1,136 336
100 50 150 25 175 75 1,136 400
Mean 96 46 118 54 138 80 931 458
S.E. 8.1 10.1 13.0 14.2 16.7 10.5 68.4 82.5

i R HE wE% 8~9Ad I AY.

E: epinephrine, NE: norepinephrine
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FEIE. FEY TIFERMTER catecholamines &8

Concentration(mpg/g)
Total amount(mpg/uterus)
Placental site Nonplacental Intersegment
E NE E NE E NE E NE
25 35 25 35 57 84 612 867
42 33 45 44 45 60 748 782
35 53 35 40 48 50 663 816
31 29 28 30 54 65 646 697
50 35 48 35 78 85 1,003 884
50 30 60 65 50 75 901 969
35 28 50 60 — — 731 748
25 38 35 40 98 100 901 1,003
Mean 37 '35 41 44 61 74 776 846
S.E. 3.5 2.8 4.2 4.4 7.3 6.5 50. 3 37.5

o EERME ZTR& 17~18A4 & A 4.

E: epinephrine, NE: norepinephrine

site

Placental

5x107M
{Infersegmentd] sife)

5xI1077M
{Nonplacental site)

5x107'M
(Plgcental site}
3@ FES EEFHTES #3 - epinephrine 2|
1EH

ine 3} norepinephrine -& E4rsto] BleEad EEWEE
FEelA epinephrine f&Eo] #inx K@l nore-
pinephrine fi&&e] WA= ot e ¥ = HIEWHT
‘=i A epinephrine @ norepinephrine JEEES] KA 7+
B FERER He catecholamines JHEES ol
olyd o] Bttt & FETER catecholamines &8
£ iERe R HAVBEP s ¢ 4 Yt
b) EiRPHIFEC FHet BEER

B TEEFR FEESHNMERS Bl 23 E
= FEEHREMEM] vele, epinephrine ==
norepinephrin & REE BNT+E TEEBRERE
el ®iE= g F F5BAAS o] EEWHTE

ol A BEEL MIHEAE o9 & KBESY epinephr-
ine(10"M) & [EIRPHITHA FH R FEER &
23 #Epel 93 BEE Einsld 5x100°M & EH
std w24 FEEE R¥EFAl Jehdtl. Epine-
phrine & HEBEES B/WY +5 TEEBHREMER
o] A= glr}. Norepinephrine ¥ epinephrine s} &
B2 BERE HUS TEEDHREMFAS 4299
x3 % 3@ A2t o] epinephrine ¥ norepine-
phrine & {Efol gl A R ET, MRBIHEE 2
NG RETHIER Abolol] BEES ZRET RWEr WEstg o

k33 epinephrine ¥ norepinephrine ¢ fE4E
FHITEGIA W (RS JHETE DN CRRE
#3 e ‘fﬁ@l%l-‘ﬁ ERDYPTE Hild FEE
BRI BRI & & + ot

IEFEF T E 8414 A epinephrine % norepinephr-
ine 8% WEstd 3K FRstgrt. Epinephr-
ine ¥ norepinephrine ¢} &HREE BEEs Bo=9
L ERPIHITEAN SFBE sl epinephrine
BE/N ©l% BEEs] WA=, epinephrine )
norepinephrine JBEE7} H&stg ), o]9k7o] epine-
phrine ¥ norepinephrine 45EE /L s WS
g2t EET A el FERES oS Hild T
E2M 47535 epinephrine @ norepinephrine 2] #&
EEEL FoEA g3 26y BinEges] Hae
norepinephrine & &2 ®inrt EETWHTEA Hst
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FAE. FRY TERPFER catecholamines 48

Concentration(mpg/g)

Placental site

Total amount(mug/uterus)

Nonplacental site

E NE E NE E NE
48 58 40 48 924 1,113
75 100 30 53 1,113 1,626
57 90 25 50 861 1,470
50 85 38 60 924 1,512
87 91 80 100 1,764 - 1,99
23 42 42 45 693 903
Men 57 78 43 59 1,047 1,437
S.E 9.1 9.2 7.9 8.4 1563.7 157. 4

o FIRERE TRE% 26~28F4 &Y RY.

E : epinephrine, NE: norepinephrine

Placental site

5xQ" M

5x107M
(Placental site)  (Nonplacental sife} (intersegmental site!

B4E. TR EFERPTEA #3 epinephrine 9
13l

Sx107M

o EFEele JFETEAN norepinephrine #E: FHEU
349 = epinephrine 4>l norepinephrine #14 &
ol A9 W&,

¢) EIRKHF= #He BR

B FEEARAA epinephrine @ norepinephrine ¢
B3 Rl FHES QS B b e BEEEAA
EFEEGMEERS YA g3 o #Hare F

EVRANA SR fEHE TEEBHREMRHR] BB 9.

5 B4EANA 2 whel o] HIRBHITEEHA
{2 fERS go7)A F31:= 10-'M 9] epinephrine
3 norepinephrine & BEGAE FEEERHEEH

vl o EES \ing 4SS oo ksl FEE
D] Wi o+t

Epinephrine 3+ norepinephrine 5} ¢] fEFBEA & %
Bob glow, =3 BREKER, R AT 2 kR
HiRE#R4ES) epinepbrine ¥ norepirerhrine off %3k
FAAE ZES FEy) Bt TEARETES
L adrenergic p-recepter 7F QlE=7FE BEI Bt
dibenamine & & W& % epinephrine 3l ncrepin-
ephrine & &Rt G o EHED FEEGIHIEL
HE= o). o] HHE-L adrenergic S-receptor 71 F4E
St ot EFEE = a-receptor 8 EF KELER
B-recepter &) el vebvix ReA & FBA.

€8] HE4F AMET B catecholamines B¢ HFEa R
55 4 Kol A&} 7o) epirephrire @ ncrepinephrine £
EHEE 25 SEFITFEA ety BT #hnd
Bl 9glow #3] nerepinephrine FEA w5 BN
H el oy FRENSEE BEA dydh. 2
B IRl St A FEe EEel BES HEiH
dFo 2 FERHE 88 EEL OFFETER
HaEEd Mot e =gl X3 epinephr-
ine 583} norepinephrine S B3 E HEstd B
EA AV 4R A norepirerkine o] epirerhrire
Hep =2w)h,

) EEHTEO HE BB

St E#ES FES FHsd —EHMY RS
Lecke irbell Sty £ EES epivepbrine =
norepinephrire o] ¥{3 K-S BEei g, 5o
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EmrE. ®EY EEPTERN catecholamines S &

Concentration(mpg/g)

Placental site

Total amount(mpg/uterus)

Nonplacental site

E NE : E NE E NE
100 100 150 100 1,750 1,400
75 45 100 75 1,132 840
100 110 100 150 1,400 1,820
50 50 50 100 700 1,050
100 100 75 175 1,232 1,932
82 50 100 75 1,274 882
20 70 40 60 420 910
40 60 40 50 560 770
20 50 30 70 350 840
Mean 65 71 76 95 980 1,160
S.E. 10.3 8.6 12.0 14.0 158.5 148.6

= B ook 24 AR Y.

E: epinephrine, NE: norepinephrine

after

Soon delivery

. 5I0T™ Cloem )
24 hours after delivery

107M 5x107M [Yopd ¥

®5E. TR EENTEGREMED) #HT
epinephrine ¢] {EH

A Bl ups) ol 107M ¢ BEHE TEEHY &
#o] vehtn BEES BnT4F 2 REFAS BER
Ho BERMTFEVRIA BED KESL X2 494
o}, E§ FEEW wE £Ege] epinephrine o]
1} norepinephrine o] #dleo] LT EBHREEO]
vebideh. B
o8 Srfsk 24RER) BT FEE. FIHEH
epinephrine & noreinephrine o] ¥ FIES BWEsl

W OB E A el FHmEHTE Hstel epine-
phrine & norepinephrine o ¥3F o] {ETH ¢
10-’M ¢] epinephrine == norepinephrine off #falo]
e el gz 5X10-"M A FEEE] KE=
RS o FETEDR BT FRRBES A4 774
A e T

N A Stk 24F#[H LIS FE catecholamines

BS HEstgrl. £53F A9 7Zo] epinephrine
gl norepinephrine ¢ FHBE L FIERHTEA st
of & KR Bhe Lgov FEREY FHELE
aholghol FERBAC §FY MBS EERMTE
b 288 WA Bige 2ol vk

(4) MAMEEHERRN HEt BR

a) FEMHHLE BT RRTF HE BR

PIRETEY HES BRE Botd RANES #Hi
s 10H] BT REE FEAsIY.

HIMFEL& fFREA, 2 B EEE)NKR-¢ kymo-
graph K ol sl wl v, 6 EAA 2w
spzre] HEESS MRy HAIRYel Y, WiERIE]
EEFRFERY TEOFA Wil AMms] B#std =,
#%1EREY epinephrine & FHA. vt F6EdAA
sk 7ol FEEERFRTEH A Hsted epinephrine
o %8 ikl BFESd 5X10M = 2 HTY
BENAE M%) fEHe ¢z, 100M Bk REE)
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NE.IOT"M

NE.5xI0™ "M

E108M

NE.IQ"M

FoB. MAIEBEEEY FEWHY %2 epinephrine ¥ norepinephrine &) fgH

HEID Tt

NE. 51077 o

BTE. WAIINERE estrogen(4, 000 UYL 48R
EHTE FETFEYVR G #3F: epinephrine 8
norepinephrine 2| g

A viuk B FEkAETE] Jebd et B KB
2 RHY FEERY MUt ey, K@=
epinephrine & [J&o] #EHsHA Webyteh. olol K3k
o] norepinephrine & 10-"M o} Zo| 3l JBEA
E Behvel TEEESIHER] ekl
dibenamine ¢ {3 epinephrine = norepin-
ephrine & FHstgnl # TEEHY FEd M-
HHEs gz, DClE WijgiEsl epinephrine 2 nore-
pinephrine & EHslgd vl EES TEEEHE]
Viebdt), o) HER A REFE adrenergic a-rece-

ptor ¢} B-receptor & FH receptor 7} T A&
BHEHE ¢ dod, WMANEE st MEEES ¥
#2 [adha) = a-receptor &) S-receptor 7} A2 T
fEiREE A v, B-& B-receptor 7+ HAEHL KRB
o glA ¢ert EER.

DRETRHIEE 10H ] KGRT KA FTES HZEad
FEEEREY FEo st BFsl Fifslel B
5514 i TEEEC] 1.9650.14gm 24 IHEIEE
REFEY THEES 5 1/2¢4 R@ste

FEMA catecholamines &FRES HWESS £ »F
epinephrine JBEE FEEEFZRENA L KEQ o,
norepinephrine JBEE # 22 8= o], # catecho-
lamines & £ 82%%& SHstx U= TEEERC] K
s B2 &TEd &4 norepinephrine #ig-& JF
BEFEAAL A4 TA G, Be Ehd EHEe) 2
=, epinephrine §&-& ¥ £EA A gt F TEE
g 475 {8 catecholamines &&= A Lo}
g2}, FEEE 4iHd M{EE catecholamines &
HBES 222 BmE ek 28 BRI = AL W
{IPREFHH =2 A epinephrine & &o] WA ehs BE
o]t} (58 6 ).

b) INEEH% estrogen & P REFEO Het

HE

RADPEE fHSIZ 10He] RiFF # estrogen
4,000 IU & A 1M 48 HARA EHT KES
Bt FEEE 3§ catecholamines FEE WEs=
Rl FE Aol ¥% epinephrine @ norepinephr-
ine o] RS MRS

DRI estrogen & RIAY FEY OREFHS



—o] -4 : Catecholamines o Bfs}e]—

oK. WAIERMHE 4#EHES MY RETFEER 2 catecholamines &

Catecholamines content

No. of Weight of Concentration Fotal amount
Treatment animal uterus myg/g myg/uterus
E NE E NE
Nonpregnant normal 5 4.0440.19 126+ 7.8 2284+29.3 * 510458.2 904+ 14.2
* Oophorectomized
None 5 1.96-0.14 113+ 7.5 506+79.0 2204+32.8 1,010+139.0
Estrogen 5 5.854-0.94 125410.2 272#37.0 618+89.0 1,712+178.0
Progesterone 5 4.76:0. 90 69+ 2,2 1224 9.1 317:19.0 540+ 61.0
Progesterone then Estrogen 5 5.5 +0.25 1753-14.0 1391 4.2 861+28.0 764+ 21.0
Estrogen then Progesterone 5 5.4 +0.25 1034 3.1  1244-14.0 5561+45.0 6691 52.0

E: epinephrine, NE: norepinephrine

NE.5xI0™'M | NE_1076M

S8 E. FMAIIMERE progesterone(25 mg)-¢ 4H
EHS FEY TEA $a epinephrine
norepinephrine ¢ g/

NEIOT™M

Ruis) WEEEste] RMIIIET-S N BExRRY T
BHlhel Kk BniRige] BHEs) s 9o epin-
ephrine & T BE F H7EHAA2 o] 10°M
4+ @A E, FEEBe BXd jiEsd, BES
EWEFS oS LA, =3 norepinephrine 2 3§
Fste =, B TEEsMREMER] vekd=, MR
Hd BHT FRTEUAANA Jehvw FEER
HEHBL estrogen HHFRAAN L BEY + 9o,
©hal epinephrine o thsled # 10£59) BEWEEAA A9
A—3 2EY FEEBIHE] Jeld Rov,
Estrogen & #4i3to 24 FHER E¥s s
o] WEIPIED S BT FEFEY W 3z Bk=q

i, FEERFREY FEELGE 156} ks o+

Catecholamines &84 Hzesld Bfrme) Fam

BAdl &%% epinephrine B} estrogen HE&H 24
FEER EE BEhEdedE Ttz Pide
BT RENA G} KEg G dekd FEREG &
5 epinephrine fRE-S HEFs #Win=lel, Mgne
W RES FERASES # 35+ I}, Norepin-
ephrine 8¢ B EEAY BEN oA Mgige
R RES] # 4pol =}, FHERS estrogen i
HEA 5 MEE Bhnde &R TEaEd 443
norepinephrine fi 8- JIfuL-S HHT REFENA
B} ¥#inslgdel. 5 estrogen {424 epinephrine
5l norepinephrine & Eo] 25 Einslu, ZedA
epinephrine & #jnsl v $ EEsld HEH L Alolv
¢ -LEIN ‘

¢) BREIEHE progesterone 8 #ES REF oI

Hot HE

FEITRE S WSl 10H o] K33 £ progesterone
10mg ¢ FH 1E 4~8HM FHAel 4T HEA
A TEL fHstd 58 o catecholamines 8¢ H
Eile Mg TEURERS fERs oo Hat
epinephrine 3 norepinephrine 2} {EfH-¢- s} ).

Estrogen EHF RS TEIAE d8 FEHBED
Bty FHASLY FeBAA By uke) Fo] FE
YeipfE e W2 WEIRIE-S KHs A

Epinephrine of] %3} KiE-& A¥isl $isle estrogen
EHERAN A EEd TEEHTES 4259: 10'M
o] BEAA ET EBol sl HAL By B
I 10-Mel A B2y FEEEE BEES ey
t}. Norepinephrine o] %l Q& Bisiglel dAv
TEEGHA velds] 10-M BEE] A B8] Vel
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T} o]9re FEE Rol progesterone o] FETFE
2] adrenergic a-receptor & KJER HiMA 7] &7+ &
-& adrenergic B-receptor ¢ KJES HInA 7= Aol
obd 7+ Ak e

Progesterone & {24 E TEHERELS s
Hnstel WATMEALS BT JIEEESL EHEIR
F HEERY TEREd B 2t BAsle] JHEE
FRREY TEEDE #F3 o estrogen S Hgisr
KETFTERE EHESHA Ao

FEPR catecholamines %8 2w epinephrine 2]
TEREARE T 69mpg/g 24 JiE-S RHHE ¥
BEM st # 40%8 BAE Eolu, TEEE
o] 2ffLl ko2 EKse] FEZIMA &%= epine-
phrine #E-& o3la HEHYASL HT Bhge o
= a2 EEEHKRETE Ethe doH, estro-
gen & HHT FRETFEANA Bobe # 46 Rifgstel.
Norepinephrine 8] &4HEBELE 122 mug/g 224 Jis
e WY BHEEYS TEA BE Kl EZ
WA= el # 1/4¢1 73f@ste] progesterone FEHZA F
Bol 2ffbo® WAHJAE FE 28R4 561
morepinephrine & o] ¥EEMHY U 4o HAA &
v}, & progesterone -& catecholamines 8- 44
71y} %3] norepinephrive 9] &S FHIEE WA
2 HBRelE FHol)

d) INEHEMH#E estrogen B progesterone 2 (i

RES REF=O HE BR

RAINEE stz 10H o] B3B3} £ progesterone
10mg-& FH 1B 4AR H&lz, ole]4 estrogen
4,000 TU & G0 12 4HM H5tsid 71 8- DR
#® RIES estrogen & wW 4HBE E&slm, ool
progesterone -& 4H R HAFSIG vl BRIESE 24
el KEE BRIGZ FJHTEDLS MRS g%
Eghe] HRAESL epinephrine ¥ norepinephrine o) ¥f5F
Bazikd Bl Mol T5 catecholamines &S
RSk ok

TEORY g#EHe N Eissly #ARe] v
DREFEME estrogen uh-& TS REY FEYHN R
= X3}, progesterone Rk-& g FAEY FTEUHN
Hebe EAES AT aleld FREREY FEOREY
BEEH IO &K F9).

Epinephrine o] #s} A= HE REWSS s}
b, DRECHEHIE estrogen nb-2 HgEY RETE st
AAE By FEEEFRAFEA AL HED RS
<& Jehdin, estrogen-$ ®lA] #HAs}3 progesterone

+ vhgol T FKREA A, progesterone & w®lA|
T3, estrogen-& g F FKAEANA I KER AT

=2} norepinephrine o] %3t JXJE-S progesterone
= WA F3, estrogen-§ WFol] HEY FETEHA
Ae RENSZ, estrogen & wl=] #:His 3 progeste-
rone & gl EHE RETFEAAE MEHeE K
Estgch. & INERHE JEel EsE BESEe
EHelg e W o KES W—3 BUEo] vieltth(8E 9
B % 100D,

Estrogen 3l progestercne o] fiF#EHEN TEHE
& B HAES estrogenwul-§ BUHEHE Y-S
o Yol %40 42, progesterone wk-& H4iekg-S
= ok gAY Be 4 F ek

FEPR catecholamines &2 JIfinl-& EH I HIR
Bl A Bl BEEs Esld o, BMEEThd 4
%% epinephrine EE = TEO BASYLNE T
st HWREM A o LES AV e BWinEd, T
2Bt &A= epirephrine fEo] B Bind =k

NE 5x107M

1
£5x107TM™
ZIE.

PRSI estrogen & 4HM H4fstz
e]e 4], progesterone & 4HR EHT HE
2] FEY R w3t epinephrine & norepin-
ephrine 2] 7EH

NE. 10~ "M

SE10E. FMIDTEAHE progesterone - 4 HRY H 443t
L, o]e]A estrogen-& 4HM HEHE KEY
FEY e 3 epinephrine ¥ norepine-
phrine & fEH
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X%l epinephrine &) ¥ine estrogen-g WA #Es)
S W Bt el RS -E o oS EEsgh

Noreinephrine & Ef7E & 463 WE o4
HEBp et BES HWAHA, TEe #xHq
S E Rt FERHRY 452 SR HREM
A 2et BAE d9leh. 28 progesterone uk-&-
BHET REANA Bobe o2 s &34

Bl ko] BB E R4 estrogen 3} progesterone -2 ff
sl mEEY fEle]l 2% JvehAd EREEERE
FEI ELD Bl won Ha JFd HEH &
9] fEHel EHsA Vel B £

(5) Reserpine {x B0l 23t WE

ERMTEd = AEME: catecholamines b nore-
inephrine f#&¢] #4*= WA epinephrine @ norepin-
ephrine off #3F FEEBHIER (ERE 41 )o] }}
v fEREE w2k RE# catecholamines f g o]
38 sl A norepinephrine % epinephrine & FEEg)
{REMER X BE s ERE Bmslgdees, i1
JEFE4 epinephrine Y norepinephrine o] %3+ FfE
3 RQEM catecholamines & & 5o] BET BRG]
AA et Bl oA e %My Bl wiRky
HKFell reserpine & Al T, FEHE HIHiste] epine-
ephrine 3 norepinephrine o] %3 KEL ks
ot

Reserpineo] ##8y epinephrine % norepinephrine
S I AR EEIEAAZ S Burn @ Rand
(1958), Passoner @ Krayer(1958), Lee ® Shide-
man(1959) ¥ HHMEBESA ksl BHPE vloly
Wurtman 9 =2 J:EH583 (1963), H(1965)% ¢ rese-
rpine $Ei 2 FEA catecholamines 48] FH®3] &
P3¢ @ESg.

Reserpine & HEMRE & ke ¥ 3mg4dL HERA
ol 53l 24BN Bipg BRI FES HIH
st YIR-EAE {FRsle, norepinephrine B epine-
phrine o ¥ RES BgEste, FAmke] 2o a%3
catecholamines B¢ Hxstel o).

a) JEETEO e R

FEIER A B reserpine & IS 24FRE R
e FERY catecholamines 8-S HiwEstd &
7%l FRT vhel 3o} catecholamines o] E#IE
T EMA catecholamines &4 3l Bsl ®mAs
o1 (P<0.01) 661 T3 119mpg/g S 24 d nore-
pinephrine &-& 72 mpg/g o] 3, epinephrine B-& 47
mpg/g ol k. o]g}ze] catecholamines &o] A" F

8 7%. Reserpine BB 241 FERETFERN

catecholamines &

Catecholamines(mug/g)

No. of Exp.
Epinephrine Norepinephrine:

1. 38 75

2. 40 50

3. 40 80

4. 50 60

5. 50 80

6. 65 90
Mean+S.E. 47441 72+5.8

0 N . . . R
Dibgrcmine 107x M 0CI.3¥10°M. Epinephrine SX10° M.

%11/, Reserpine ffIATHol H< epinephring
{EF s adrenergic receptors HEEERYBRE
4] epinephrine fEf

EYJHol %3t epinephrine 9 (EH-E BEHAC F
11Es A1 8} 7Zro] epinephrine 5x10"M-& BH# F
EEE] BEE T#EE oz, 10°M& REs4
JEfrF &l 48] epinephrine 5x10-'M ¢} fEFal %Al
3 FEER REMFA HELAY.

DCI 3x10~°M R = epinephrine 5%10-"M
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B8 &, ITIERIM] reserpine #H13 HKHE ) FEP catecholamines 45

Concentration(mpg/g)

Placental site

Total amount(mpg/uterus)

Nonplacental site

E NE E NE E NE

43 20 10 15 270 180

18 5 33 10 260 80

33 40 40 20 370 300

Mean 31 21 28 15 300 187
SE 7.3 10.1 9.2 2.8 35.2 63.6

i ERRE R% 26~28H¢ &L A Y.

Resserpine ##+= #ES ke ¥ 3mg HEREHT.

E: epinephrine, NE: norepinephrine

HINE {REIEHe] B¥s) HiEe ], dibenamine 10-°
M RiEE# = BED MEER Jebhdeh, KEER
MREAREE BiEs] EEsh) reserpine FHE 24 cate-
cholamines 8% WA FEFETEL FELETE
o] Hrele] epinephrine o] ¥{3} adrenergic a-receptor
8 REESE RED B Fo HETEY KRE
Fi#gel BLISE epinephrine FJE-S Jehfis Aoz B
¥r=l=], =le}A4 epinephrine & TEEZ AT A
< FEW catecholamines &8l HEL FMitol o
T &Kol g

b) FIEFEON et BE

% 8+l 4] B #lol o] epinephrine B norepi-
nephrine HRE = reserpine & #HslA &2 HiR
FPTER EFBEA Hald BEEs) Rodged,
¥¥5] norepinehhrine /RS WA 7T Held HWRE
Bl # 1/4ol FBstg . FERfEd 474< epine-
phrine I norepinephrine ¥EE FEHIQl 1TIEFRE
FE HIACE gimel L FETE Y BEWHTE
o IS AE EHES KES Holx, #3] norepine-
phrine MEEL EHEWHTEY MEEY ¥ 1/34 &
@slr.

o] ¢} zbe] reserpine #:Bi® PRHEM: catecholamine
&8, %3] norepinephrine & &¢] E#¥s WA= IEIRE
RYPFREANA FEE ek, olo #st epinephrine
Y norepinephrine 8] K-S #H#st st F128d A4
BE wlel el 100"M ¢ epinephrine B norepine-
phrine o] %3} A& RS MEIFEE] vFeldel. 5%
10"M &) epinephrines] %{5}o] A& Rl E RN A =
BRI frH d BEBIEMET =2 RROETY
TEURAA s EBHHT BRE1Z @ 100°M

Placental site

SxlC"M

— P
(Piacentdl st2 )

Monplacema; site) (Intersegmental ite}

8126, fEpER 0] reserpine Y FEY HHETE
off %5+ epinephrine 9} fEfH

DES) BEAA o 24 TEEE (REfEHe WS
4lt}. & epinephrine ¥ norepinephrine 8] TEEEy
{RHESE Mol reserpine & KMt & HIERTE
o sk S EESH, =R EEDHTENA
#2231 epinephrine Il norepinephrine ¢ fEFsl AL
3t Rl e

¢) MAIMERHRRETEO Het RS

FRAIINE S i sta estrogen =X progesterone &
40T EHEA reserpine & FEWHIFT 24K
AL Eatetsl et 859 Rl Al o] reserpine #
$HE T'ER catecholamines -8 B3 B U, 5
%3] HEAZAE Xsglel. Estrogen-& S
reserpine & 5E FES FER epinephrine g
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BoE. REISTEMEH Y estrogen == progesterone & 3= A reserpine & AT FHEY FER catecho-

lamines &
No. Weight Concentration(mug/g) Total amount(mpg/uterus)
Treatment of of
animal uterus E NE E NE
None 5 1.96 113+ 7.5 506179.0 220+32.8 1,0101139.0
Estrogen 5 5. 85 125+10.2 272+37.0 - 618+89. 0 1,7122178.0
Estrogen+ Reserpine 4 5.28 50+ 5.9 120+15.8 264+31.2 634+ 83.4
Progesterone 5 4.76 69+ 2.2 1224 9.1 317%19.0 540+ 61.0
Progesterone + Reserpine 4 4.35 574+10.8 353 6.2 251+47.5 154+ 27.4
E: epinephrine, NE; norepinephrine
$E10%. RSy FER catecholamines 48
. Catecholamines Time when sample
No. of Age Parity ) (mﬂﬁ/g) - tlaken - Remarks
: . “pine- Norepine- yclic ay of
Subject Gravida Para phrine phrine Change cycle
1. 45 7 4 204 84 Proliferative 12th Operated for birth Control
2. 44 6 4 190 20 Proliferative 11th Operated for birth Control
3. 33 7 6 141 33 Proliferative 10th Operated for birth Control
4. 28 4 4 135 155 Proliferative 6th Prolapsed uterus pyometra
5. 45 4 3 135 25 Secretory 17th Prolapsed uterus, pyometra
6. 35 1 1 120 45 Secretory 18 th Pelvic abscess
7. 30 3 3 75 60 Secretory 20th Ovarian cyst
(regular menstrual pericd)
8. 29 3 2 35 140 Secretory 23th Rupture of the corpus luteum-

cyst

a FEMBR FHIEEE4 atropine(0.4 mg)
thiopental sodium & {# fH3sl4-S.

7]
ES

NE.IO™®M

EI0™®M

138, WIPNEIHHA estrogen 5} reserpine & #YHl
3 REL FEYHC 3 epinephrine ¥
norepinephrine ¢} g/

& FRISNE RS Wt RE FER epinephrine 5
3 ks norepinephrine & B ©l-$ WA=
o o] REY FEURESY BHEEHS estrogen &
EHT KB el IEER Estz epinephrine g
-norepinephrine FH o2 25 FTHERFE] el

meperidine (100 mg)S HHNI9 T MBMELN ether o}

=k, estrogen nb-g HHI KEFEH A ke #
/102 # =] gl eH(SE13ED.

Progesterone -2 H53F FKEl reserpine & H 43}
B Ho=gded
epinephrine 9 KA+ HEE2 &3 EE norepine-
phrine & ¥ 7t S8l stel, o] FEGH o #at epine-
phrine @ norepinephrine ] fEHS ABEHCER K
FH#R progesterone wb-& 4T REFETH A4
B {lslv), epineptrine o k3t FEEETTH ] BE=
i, norepinephrine ol R¥ FEEE WA} o5 8
e ol = (EI4ED.

& # catecholamines #g &

B) AtRbF O ¥ ER

(1) FEREIZES! F= A catecholamines §8

SMBLE B REIHEIRBA 8MIe] FEA cate-
cholamines B¢ HFsld B10%A BEvujsl 7o)
BAA e} BES £2RE do HEkdE AL A
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B11%E. SHHERS FER catecholamines &8

Catecholamines(mpug/g)

No. of
© 'O Low Segment Placental site Fundal site Remarks
Subject
E NE E NE E NE
1. 110 0 45 0 — — CPD
2. - - 35 0 — — CPD
3. — - 50 0 — — CPD
4. — — 50 50 — — CPD
5. — — 75 25 — — CPD
€. 135 0 — — 21 39 CPD
7. 70 35 — — — — CPD
8. 135 25 20 0 — — Fetal death over 6wks
(plancenta intact)
9. 57 125 20 100 — — Abruptio placentae
10. 130 35 35 40 125 25  Placenta previa
11. — — 85 0 — — Hydatidiform mole
(Pregnancy 15 wks)
E: epinsphrine, NE: norepinephrine
< U2 epinephrine - -
;\1 {7 norepinephine
E 1501
g
£ |
: 1
g 100
8
. ° % A
E107°M NE.10"M s 50f
[%3
F14E. HAIIPEHREH % progesterone 3+ reserpine - §
BEY FRY FEUA #3 epinephrine

4 norepinephrine ¢ {EH

AR et EEY 285 9 Belsh

Ell catecholamines fE & o] 8f ¥ 199 mug/g o]+
HoA B 401 TiEE 256 mpg/g o]l 1 4619 &4
wHel FHEE 159 meg/g 224 St catecho-
lamines &9 §E WL S R o (P<0.05).

=g cpinephrine o] 85I B4 129 mpg/g L 2A
catecholamine f & 64%v Hvhs AL HRIE
R FERHES N3 BEES BT
F3l 2842 &4 10k Tikstgl e

(2) HIBHIERO| F=A catechololamines S B

1144 FFE(22~355%) 9 FEA catecholamines &
& Sl R EEs RS 9 ok B

Non- Low
pregnont - segment site

F15E. FREREN 2 IEIRES
mine &

A FEpEREE et 2 £BAF g p<0.05

Toxemia

Ectopic
pregnancy

ANBTER catechola-

BHATANA oS WA= g B R ET cate-
cholamines f# o] 5 F# 66 mug/g 224 FKETF
‘R catecholamines 82} 32%4}td| 52| gl xE3}
2+ epinephrine &-& 5% 1 51 mug/g & 2 A cate-
cholamines #i&2] A & K#H& LAty Yok Bl 4F
o2 [Bele] norepinephrine o] v} epinephrine o} &
3] B3] W= $%#3] norepinephrine & R4 7T o
4 BEs RELERETERREAN A} 2o hE=
RAH Q. FERSMY FEHA catecholamines &
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H12E. FEIMTERS FER catecholamines &&

No. of Catecholamines(mug/g)
Subject Epinephrine Norepinephrine
1. 85 €5
2. 50 85
3. 42 93
4. 49 101
5. 70 35
‘Mean-+SE 59+7.9 76+11.7

F13FE. HIEDHEEEREY FER catecholamines &8

No. of Catecholamines(mug/g)
Subject Epinephrine Norepinephrine
1 162 - 108
2. 275 50
3. , 75 125
4 80 90
14846 93+16

Mean+SE

£ eI AR Mt Beu(P<0.05) FEEFEAR
catecholamines & X.t} = §FEs)A] WA S o FHP<0. 05)
(11 9 #I15H).

(8) FEIMEEEE] F=R catecholamines S

544 FEIMIERESY FEA catecholamines &2
#3225l catecholamines &) Fif 135 pg/g L 2A
JEIE TR catecholamines B2 v} A o} gl oo (P
<0.05) sh epinephrine &-& ZF# 50 mpg/g 02 A
IR B A epinephrine E3} A2} Zo] BEL B E
Holx ¢uh(Fi2k U HI5HE).

@) HIRhEEREC TER catecholamines &

#wISEA A & ulel o] IEEPEERES TER
.catecholamines B¢ ##&sl™ catecholamines §8& o]
Ry 241 mpg/g o]l L Hr epinephrine & 148 pg/g
norepinephrine & 93 mpug/g o]Vt Hol EHETFENA
catecholamines B ¥ o} F¥s] B EHEP<0.05)8 &
o]z (13K ¢ 15ME). ’

g s R

Epinephrine %% norepinephrine 3} 3+ catecho-
lamines & B BEES) bormone 9 B} o= ZERLH
R FRERYERA £l BATD fEE €2

B g Z=Eol ek, 281} epinephrine X norepine-
phrine o] A#HEBHIERES TRMRKG A Rk E
PR RS FRAE —BEHA g Bl g9
Cannon @ Rosenblueth(1933) & AREMIRY g
EgyE®me4 Sympathin E(Excitatory)¢} Sympa-
thin I(Inhibitory)Z 283 v} glxz, =3 Ahlquist
= TRMSES s BE—gEc Y, oAl fEMshE
receptor o] 2f&0] 9,11‘/]--.‘5 4o A adrenergic a-rece-
ptor 8} f-receptor 8] HES EHRE o] LA-F<E
EEE e ®HmEst d9rh. Lund(1950), Weil-
Malherbe & Bone(1952)¢l]- 1£3te] fluorometry J7¥k
o= B2 catecholamines & IEREs] HEs = Vit
o] HZsl} ZTRME MWl BiE = HH £=2
norepinephrine ¢Jo] SEBIE 3 ZERMIES el nore-
pinephrine & &3te] —EF BiHEe] FHHE =t
RN By S 7L £ & porepinephrine o]k A
o] —fipel]l el AA =k vhelsbA L reserpine
4 Bifdld TRWER HET ERE 9ove B
el Hi BRSA Ablquist(1948)7} FEdE a
8l B-receptor & #E&E —ike] RIWsHA g Hf
TEPRR B 29 mEkd %o BRE 2ASH
gt et TRl ShiEl R+ ERHLE
norepinephrine o} F#esla S Hqk ohizl L AR
W 2 BEEEY BESel BRI #EEd A+
Hes] MRTERSRRM] Be MK catecholamines 9]
RE 9 B B HEL Boby fEss EE)
t}. 28y FEe #e epinephrine I norepine-
phrine 8] {Efl BtAAE Bl BEA ==t o
2 Bl ozl AEEHIAE TR, FEREA ==t
2y EETFEANAS HERmA de e
RS HEEA WEshE 1 BRE s AB
WRHmEsL 44®n okzl, TER catecholamines
o E# Biste BT BB B
AERANA KERETEN Helo epinephrine Ex
norepinephrine o] FEEBRMEMEAS Loz BEH
3}g 21}, adrenergic a-receptor ¢] #f§zEY<l dibe-
namine §2E el epinephrine o] F#E EEIHIE
He goym, o] MEIFEe] adrenergic S-receptor
o] #Hg53Eel DCId] kst BhibRohe HRE B2
3 FEFEN = adrenergic a-receptor &} g-rece-
ptor 7+ #Aesta ¢l-&o] meEsl}. Levy ¥ Tozzi
(1963)& EIBLF o] epinephrine o] fkate] R il
2L HEdsn AR FEN = adrenergic f-receptor =l
o] Fiesta Yvtx #Hiskstg ol Rudzik ® Miller
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(1962) = BRTECE adrenergic a-receptor &} -
receptor 7+ FERME HHSd By BEEE 9o
O RREEERY —REESE Bl Y. FEIFEETF
Bell A BET EEHREFHNS 227 epinephrine
o] IEIRTEY BAEHHAAE KH= BHMHERL
dosm:, F—F EEFTEHANAE FRREHY 2 gk
#; Aolel Kol ¥HE-2 Hikgle HE|M, adrene-
rgic receptor &] Y-S HHsI 1 FHE S
g HBE, TE FEslT 9 a-receptor &} S-rece-
ptor 21¢] EBEEST #Ed e EESYTE RS KAEEB
dlA BH stk o] HERA #E ol BEEY W
KHEST METE A5 BME 4+ Yt 2E o}
Uer HETEAA FEERREY BFESIE a-rece-
ptor 7} EHslelob ITIETEAA 48 BREEKA
Ae FEESIH s f-receptor 71 #BY31A
HAohe FES ABMNOR (TEREY FEY %)
Bl B BET Jd B2k BRF 9: A
L= e o

EREETENA FiEEES =2} epinephrine 1
norepinephrine o ¥ Kt RZH) BES M
3] BRI AF AR W~ DIR) el & (EiEEE
4] epinephrine % norepinephrine-& FHET FrH
Bl dosln ol PAMSERETRSL NARER:E
TERARANA & BEEsIY 2 B#EEY epinephrine
% norepinephrine o] 814 ©3)d FEMBITESE
JAel vhebd-g Ewielgich.

o] BM#HEE Woodbury © Abreu(1944), Kaiser
2 Harris(1950) 7t {#EFE A epinephrine o] {£3%
EA FEEHRHIE 4073 BEEANAS TEE
EEnE dotte BRWMED —IREEDS. = 2
IR TE A A & f-receptor &) JEe] EHysle AL
& 4 dvh zel v EERE 2 K@l Z4E epine-
phrine ¥ norepinephrine ¢ ¥ THMBRLEEHo]
R OEEA I W BEANAD TEEEEERE
vebvba] 52 ITERICHS] =le) a-recepor o] ST
o] WiRIUER ERHEE Aoz BHAY. AER
2 EERFEEARN A a-receptor HIEH S dibe-
namirne 8- §iEE I epinephrine X norepinep-
hrine & BRIg B EEoel 91419 ut dibenamine
BELRTe] & epinephrine YW norepinephrine o {f3}o]
EE FEREER vebir Ae| dibenamine #yE1
Bele HEE FEDHER] dev: AL B
gt o) HE-L S-receptor 7} 9l 2}l a-receptor &
KfEo)l @3sle] f-receptor & o] BiE= 9L

RESHE Aolvh. olek el FEERM Z4F EBH
3ted 3] a-receptor 7t Gtk = 2 BEEST Eik W
o FETES KRB B AEBAA SHE
245 #G5BT FE A epinephrine ¥ norepinep-
brine & FEEBREMFH HIERYE =: JHES
FEAA 2o BER FTEHEA BEIE slo|u),
E3tgr ulel z2e] epinephrine @ norepinephrine £
FEEG H3 FHl THECGAT BEE L IEs
4 G ERE o HESE L vlolt. o HEE
£ oS MPIEA FEANMEHHFENA BEsldl.
REEA A WAPEEEREY JHFEY gE
Bl ksl MBS BEsigm, oldl estrogen &
et FEES ] EEsld osld FHEERFE
TEEFR S EET Kol progesterone & 4
¥ FATES BEEES WMAUSE-S BES KE
TEEE B8], Kinsl #BY A2 Mol 5E
TEER PEER] FAT BEL 39 2 a4
X 3] estrogend] 2 {RFEFFe] BIfgsich.
FKETFES epinephrine =2 norepinephrine o ¥
TR R RZHE BEsisive mABEEERE
8] FEL epinephrine ¥ norepinephrine o ¥sl e
RS dke] HERE BEIetY L estrogen HEF F A
= I @Eike] JUMslY EBEY epinephrine ¥
norepinephrine off fKste] EBREIER] b,
progesterone IR RA AL 2 BT iko] #EEY Ho}
Y2} epinephrine off k3l Al EEMEH] JEltx
Rk norepinephrine o} {k3le] 4 & fistel o] EEHIHI}
vheb g Biggelgcl. Progestrone #5546 A nore-
pinephrine o] EFIHIE Joge ofr BIWNE
$EHHL kel e, estrogen 3t Pf Fi#Hisl 41 2= = proge-
streone -& estrogen BELES g HHIF 4L ©E nor-
epinphrine ¢| EEHIEE Rl Jebdel
AERERE 729 epinephrine Y norepinephrine
ol #3k KJEe] estrogensl progesterone o {k3}e]
HEPES wa g Fielw, Marshall 8 Ray-
nold(1962), # % Z=(1963) = estrogen =L progeste-
rone FiEEFHA A EHRES BBl J&8 #H4
T REE & BRERS —IRHERsEs el goim
v R0
=3 MAITEREHE estrogen & EHY FRFHEL
epinephrine 4 norepinephrine ¢ fk&}e] 25 SEETT
#L Vel B oopel, o REHE KE #gsld
Ae, KEE REUIBERLEE progesterone & JE4HE:
KAETFE-L epinephrine ofl kel EBITHES M
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1}, 2 RZike] 3 W:iB= ¢ 3, norepinephrine ¢
et A B EBIHA Jeldd BESgr ol
HEE Z5¢d, estrogen 2 a-receptor & RFi:E
TJLEAIA, a-receptor ol HI (FRE EHIA =,
progesterone -& S-receptor ¢ FEZ#:-E AT & A
o2 HEpt=Elc}. e]sle) estrogen 3 progesterone &
BiFISHE A2 fEFie] MRSl £R predominant g
EEY fEfHe] vhebd A 224, HMIILRHI% estro-
gen -2 #Hslclo]l progesterone & $RELE Wl = proge-
sterone FEBRSL HLs) Velvkz, progesterone & ¥
Hislt}s) estrogen & #EAY ] & estrogen xEaRR2l X
i3k fERSl b Aol obdrt EER .

FEA catecholamines &2 % KRS ¥y R
BITFE Y, AMIETFENA HEES catecho-
lamines §o] gl o BBRY L A -2 epinephrine &5 ¢)
FKRIEFFEANA = # catecholamines B4 36%, A
BIEHEFEAN A& 50% kel v H%Fsln gvte HE
olch. BWmEMl A LRl S WEAN &%
5o] ¢l catecholamines H7¢] 95%L) [-¢] norepine-
Eolele —i
BME EBE « FEA catecholamines v epine-
phrine &8¢ HHEE B, FEAE odd AT
EHT /A ALY #AlE = abeld),

EESE 455 FTER catecholamines &9 iF
RRES BEs BHE - RAERAA Bt 2
PERI R = FELTFEol Hsked catecholamines 4741
B WA, FES BEe) FnE o FEZR
475 catecholamines # & &= BI= #Eho] 9=k, =
#1} #53E% 2L norepinephrine 9 &FE] HFEs|
Bd= g FREA LT EN A & epinephrine o
3] norepinephrine ] 4FRBEE I3 TH LM
eFd MEE g, EREWHETENA £ norepi-
nephrine & &FRES o1 BES BEddd FEZ
g 43 norepinephrine #& o] epinephrine §E &
2rp 23y AEelwt. ZE v EEFH 12w
epinephrine @ norepinephrine 8] & FEEL B3
BV FEEERY £FE e L3d R
HWHA] Histed #Hin=l = #3] norepinephrine & M
o Hinst B sl fEIRRFT= o] epinephrine FE =}
kol o}, {EiEFK o] 7}l epinephrine @ norepine-
phrine 8] SHBEE EFEPHA Hd #EgA
He EF #nd v FEEEY T BhE TERR
Aol 483 B8 miRFHd 3l B #mns
it norepinephrine 489 #inrs} ¢S BEEst nore-

phrine ¢] 32, epinephrine & f&3]

pinephrine 3 epinephrine 5}¢] 4HEE @ik B
He] JEEFEAAS} T2 HEE Skl TERA
catecholamines ] SEEEE Binslz FEZBA &
BREL WX HA

=g AER A HEETES TER catecholamines.
o) BHFHES B BEdas. F RAREE
Hste] FgEEe] BEE BREA7 REBAA  estro-
gen uk-&- EHLSIH catecholamines o] HEE3) Eins
], Heo] A 43 epinephrine o] JEOI A1}, MEE
ol A vk B 3lA] o=, norepinephrine & JREC
Ax BAEQo TES2HEY 44 #Ee Bn=
gt =3 URKH #& progestrone ib-& HAFE-G &
o = catecholamines o] F&slA] WA=, 2 &
3] norepinephrine o] JREES A vk, MEEA AV EHE
A WA= ¢l 3, epinephrine & BE A= HESA
BAEgou THERS FXeld FTE2ES a52
HMEAAE BA=drtn & @k

o] glhzto| £ B¢ epinephrine o] FEMBAN &F
Helg: ER #Hstd A& T, Adams-Ray
3l 2 WAPEE (1958) Eo] FEMBAIA chroma-
ffin fifRe] S BREN2 =2 BV TE BES

. BT v o] chromaffin §HfE] A epinephrine o] 4

BEd HEY 4 9 WEEE 448H, 3
Wurtman 2:(1964) ©] H3-catecholamines & fFHg
EE O A FERN catecholamines & k4ol BRI
KolA BERE Aolsl: #WEE TEY & FERME
o] epinephrine o] Tkl WHELMEE A ER2 &
dx WEEHE 449 =3 AHHETER cate-
cholamines 4 &4 HHRT HES BEsY £2 estro-
gen o] sl & HAEHIS] FESL estrogen ¥ proge-
sterone o] 4345 = FEAFo] o catecholamines &8¢}
EEY ERE HEY + 92, 3] epinephrine HE
o] MHEHRA = Z5¥y 167 mpg/g Yol Hske HsHAl
L 9l pg/g 2B EEE WAE YL Y E FE
o, o]A-L FEA catecholamines &, 53] epine-
phrine &46] hormones o] fksle] He FEE wka ¢l
&¢ meestel. Rudzik 2 Miller(1962) = ol
estrogen il stilbesterol 2 &Rl &5@%}@1 FEN
epinephrine £o] g & B34 2L progesterone B
Bi= epinephrine #8&cl WAE ¢ BEId FTER
epinephrine £9¢] hormone 9} &2 %%%‘ﬁ%% vl
el AERERS —Ach. =3 REBAA EER
d= FER catecholamines £o] EF3 HIE LT H
ek Auel A @ustg e, oA ME FHEA cate-
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cholamines o] hormone & &S W=t RFEES
Tl & MR I3 BEE . olate] A A%t
ot e FEIMIEA A E FEA catecholamines
Bol BEs BT E FHE A5A BERT 4
fov ERTFEFRANAE REERT B, BRI
catecholamines Bo] o] 5 B3] WA P& Hikd = F
o, oje}to] FEMA catecholamines Fe] A =]
E MY MBS RS

FLo R FEMER %3 epinephrine o {EHs FE
A catecholamines 4833 H#iEEsI-vd catecho-
lamines 4 &¢] A& FE Y 55 epinephrine & FEIE
BRI fEHe) WHE T HMwfERo2 #bg-& He}
MERE mEe Wikl & A ¥ =3
IFIRREFS] FEHA catecholamines 4 &3 epine-
phrine @ norepinephrine o] ¥3 FE2 KEHY B
Re HErEgsty (TR norepinephrine ﬂimgl
WA= 3 epinephrine R34 Wt FTFENA B
g3k ol EAEd
phrine o] ¥3t FEEBIFIGEA) HES 1 FEED
{E#EfE Hel 355 $l 2= norepinephrine & & HMlE
o] @iz #&hnstz epinephrine &S] ot BAE
o] =}l epinephrine & norepinephrine o] ¥3l T
SEEHRMEMER A= AR B #=lA o]
AL 2y B34 fEREKM catecholamines $& 5
o] =l i epinephrine W norepinephrine o ¥3r
FEADUEERC] BEZ F#ES 9L @ reserpine
S #Hisled catecholamine & 8-8 WA A% & = epi-
nephrine @ norepinephrine ¢ %3 F+EH KJEo]
MFADAE WsHe ek Reserpine E1E B o
S} Zol fEHRKHIS] FEM catecholamines &0l M
s WA= 1. 453] norepinephrine &8¢ FHA 7 o
% H¥3te epinephrine 839 o HRWHTE
g Aet el 1LITE =g, olsl epinephrine ¥
norepinephrine o] 3 TEER KEE HRWHET
B ALl ol HEld BEAA FEEBSIHIEH
velda BREAA HEEE FEEHREFERE
reserpine & #HEA F-& EERPTEN Hste] B
3 Wapslgde. wekd AEBRERET FER cate
cholamines 4 &3} epinephrine % norepinephrine ¢j]
) FEERY RES D BES Rkl dx A
Tk kol o,

2w epinephrine 4 norepine-

#

-

FEEBhe #]r epinephrine W norepinephrine ¢

e iRl PRASEH 2 THEERIVA
Wzl sy o ob-23 FE#EMA catecholamines
S5 WS Eked G2 &mE A9k

1) REFEFEYH ) Hsled epinephrine ¥ nore-
pinephrine -& EENHE#EIEH-S 927} dibenamine
MEEEA $itd A+ EENHERE 49z
dichloroisoproterenol @ dibenamine . & RFijEE JE
IETEWACA Hild AL %Y fEHel A of &
BEE2A KEFEI L adrenergic a-receptor 8} f-rece-
ptor 7} FfEste FRITIRAES A & a-receptor o] KJEo]
pB-receptor [ fEX v} #FEsle] epinephrine ¥ norepi-
nephrine o] FEHEEEHES Loy Aoz FEi
). FEIHETER catecholamines 48-& 104 T
351 mpg/gol® Hep 125mpg/g = epinephrine o2
A %8 catecholamines 9] 33%E &5tz 9, vin}
X 226 mug/g = norepinephrine o] ¢ v},

2) EEMEGER 8~98) REFEVR A= KB
B9 epinephrine =% norepinephrine & FEEEH
HERE BREAAL TEESTHES dogd. T
EA catecholamines J#F = epinephrine o] 117 mug/
g, norepinephrine & 60 mug/g B4 FELBAC 4
4= epinephrine §88-S 931 mpg/uterus, norepine-
phrine 8-S 458 mpg/uterus & norepinephrine &8
o] epinephrine &M v} &g},

3) RSP UEFE 17~18H)REFETAHAAE &
E el Héle] epinephrine == norepinehhrine of
¥ FEEBRERER Bl EFEON (08
o et frfEsE Rilstg =

FERA catecholamines J#E = epinephrine o] 46
myg/g, norepinephrine o] 51 mug/g EA4 (EIEFIHA
Hoshel BES| IE TSIl %3] epinephrine BEFe) R
A7t Eakgieh. FEZ2# $%3 epinephrine 85
<& 776 mpg/uterus, norepinephrine 8- 846 mug/
uterus & 24 %53 norepinephrine #&82] #Eins}
B 3sle] epinephrine & EY o} whgtel.

4) TERRRI (TR 26~28H) FETE Mol A & epi-
nephrine ¥ norepinephrine .2 [R3 FEEEHELE
fERe] Bs) Tu#s o BRENAE B TEEE
o] {R¥gEl vt FEA catecholamines BEF: epine-
phrine o] 50 mpg/g, norepinephrine ¢} 69 mug/g =
TEZ2M &F% ME-S epinephrine o] 1,047 mpg/
uterus, norepinephrine o] 1,437 mug/uterus & §F4E
aETd REfEE 29t

5) ERMTFEVRIAw S8E% & epinephrine
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¥ norepinephrine o #3 KaFike] EERMFETR
A BEY RS kEQ k. 2 Stk 248
o] B\ FEYIH AL epinephrine o] $3l BT
ol SHEHTEN Hstd ETs ERLE #HR
Hel e EHFES 245, FTER catecholamines 48
-2 epinephrine JBEES} 71 mpg/g, norepinephrine ¥
Bt 83mpug/g BA EIEKBITERLY &4 KE B
mE gt FE2MAC 4755 epinephrine #if
-& 980mpg/uterus, norepinephrine f#-< 1,160mpg/
uterus 24 EFERHTFEAN Kl Bdd @\@Eae 2
g, .

6) MAUNEE MY KEFE EHEL Bl
B, FEY BHEHE EFsA RBEI = epi-
nephrine 5 norepinephrine of] ¥3 KEE EEslA
BRSO Wy HWBES) epinephrine o fkste) KRR
9 EEiE =t EHNH-T Jelda, norepine-
phrineoll kel A& W FERIH Febyle)

' FE catecholamines 4 8&-& —ipo 2 WAE o, Hep
| A1 - #¢3] epinephrine &8¢ FHET W7} Bk,
norepinephrine ¢ BHA A} R BEES Bk
et gl =t

7) FARUIRKEHIBEY) estrogen & HgtsIR Eipm

TEel EEA BAEe, 2889 FEEERETE
BERE oS AAGen, FEY ABEHE L 5
#8l] A 2 epinephrine W norepinephrine o %4 &
ZHE Bt RAA EREGAA S B EE R )
elydkth. FEPR catecholamines BE BislAl #in=
™, HeelA norepinephrine SEE Hin=l v, 45
epinephrine o] WAV AR A EEA B
Insl gt

8) FMTUOPEAGHI%R progesteone & 4TS FEo
B|AS W, estrogen EHREFERAE H4 FE
9 BBEHS KRS B#EEsl=] epinephrine W nore-
pinephrine o] #IKEE 5B+, 453 norepine-
phrine o] #3td A FSRl FEESMHEA et
ol FERA catecholamines 48-¢ EHEsA WA=
= £32 norepinephrine £&2¢ HAdl R},

9) FRIIPRELIEHI#) estrogen 3} progesterone -& fif

REgtslel FEL BAEH, FEY ABEHS h#
8 15853, epinephrine @ norepinephrine of %5t

KES MERe] &5 Bk 23k 5§ estrogen

< wlA #Eslx, VFol progesterone & ¥ESE G &
W] = progesterone nk-g- &5l Q-Lwfol u % KHE
o] ek} 3, progesterone & wlA] HEfst estrogen

¢ US| Egtstg € 9= estrogenwb-& 4IRS
w9} ul 4% fEe] eyl

FERA catecholamines 48 MAIMELE HHT
REFH el epinephrine fre] BEstA #in
=3, norepinephrine ol WA Ho, MEEY fEH
o] B&E o velyteh
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