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=Abstract=
Actions of Autonomic Drugs on the Uterine Muscle of Ditrema Temmincki Bleeker

Jyoung Sick Cho, M.D.
Dep artment of Pharmacology, College -of Medicine, Pusan Naticnal University, Pusan, Korea

(Director: Asso. Prof. Sin Jyoung Choi, M.D.)

The author studied the actions of autonomic drugs on the uterine muscle isolated from Ditrema
temmincki Bleeker, and the results obtained were summerized as follows.

1) The motility of the fish uterus was stimulated by epinephrine, norepinephrine and phenyle-
phrine, but inhibited by isoproterenol.

2) The inhibitory effects of isoproterenol on the fish uterus was not affected by phenoxybenzamine,
but blocked by propranolol.

3) The excitatory effects of phenylephrine on the fish uterus were blocked by phenoxybenzamine,
but stimulated by propranolol. '

4) The excitatory effects of epinephrine and norepinephrine were reversed by phenoxybenzamine
‘ and stimulated by propranolol. )

5) The motility of the fish uterus pretreated with phenoxybenzamine and propranolol was not
affected by isoproterenol, phenylephrine, epinephrine and norepinephrine.

6) It seemed that the uterine muscle of the fish had both alpha excitatory and beta inhibitory
receptors. .

7) The motility of the uterus of the fish was stimulated by acetylcholine. The stimulating action
of acetylcholine was antagonized by atropine.

8) The motility of fish uterus was not affected by nicotine and DMPP. The actions of these
drugs were not affected by pretreatment with hexamethonium and atropine.

9) It is, therefore, concluded that there are not present ganglia cells furnished with cholinergic
fiber in the uterine wall of the fish.
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1. Choline %82

Acetylcholine (acetylcholine bromide, Sigma)

2. Choline ZgE:E5M

Atropine (atropine sulfate, Inland Alkaloid Co.)

8. Adrenaline Z)85%]

~ Epinephrine (epinepliﬁixé_HCl, Sigma), Norepine-

phrine (norepinephring bitartrate, Sigma)

Tsoproterensl (is&prdteﬁéﬁél HCl, Winthrop Labs.)

Phenylephrine (phen&lephrihe 'HC, Sigma)

4, Adrenaline ﬁﬁ&ﬁﬁéﬁj

Phenoxybenzamine (phenoxybenzamine HCl, Smith
Kline & French Labs.)

Propranolol (Ayerst Labs. " Inc.)

5. BEThRE RER ) k 7

Nicotine (nicotine hydrogen ‘tartrate, Carl Roth-

Karlsruhe) - )

DMPP (dimethylphenylpiperazinium, Parke, Davis
& Co.) :

6. BEiiRen S

Hexamethonium (hexamethonium chloride, K & K
Labs.)
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Fig. 1. Excitatory effects of epinephrine, norepine-
phrine, phenylephrine and phenoxybenzamine
on the isolated uterus of Ditrema temmincki
Bleeker. Excitatory - response(ordinate) was
expressed as

maximal amplitude of contraction after drugs
amplitude of contraction before -drugs

Each point denotes the mean obtained from
10 to 12 preparations.
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Fig. 2.

Tracing of the movements of the isolated uterus from Ditrema temmincki. At the white dots, drug

applied as follows. 1:10~7 g/ml epinephrine, 2:10°% g/ml norepinephrine, 3:10~7 g/ml phenylephrine,
4:1077 g/ml isoproterenol. The time intervals: 1 min.

okake] FEe] #sle] 10® g/ml norepinephrine &
TERA 7S BREE BRERS BHER BhE kst
v}, 28]} 1078 g/ml epinephrine & F& B 3E |
ob-¥] S Fx] ¢gkort 107 g/ml epinephrine
o &3l = BET BELEE ¥ EBEHHY wmnE o
€l ol =}(Fig. 1, Fig. 2~1).

Norepinephrine % epinephrine &} EES £ i3l
wiel TEEEHS oS Gl BELA ¥ EHEs
e ©% EEeg o9 norepinephrine 8] fif-L- epi-
mephrine & fEA R} 10 5 £F 1839 <H(Fig. 1, Fig.
2~2).

Phenylephrine ¢8| wH4te] F@el #3 fFHL ki
T %l bt £4 malged, 107 g/ml e &R
<l g e TEAREHS BHES EmS Jelhie
10°~10" g/mioll Q1IN & RE L7 2 EEHH /M
7t —@ EEs9 ol (Fig. 1, Fig. 2~3).

DIk BEBEREE © & W ¢} norepinephrine, epinephrine
! phenylephrine & wW4be] IHEHIHTHESHS Ti
AR e o fREe BREE norepinephrine o] #— 3%
#B}aL 3. v}-&-2 epinephrine, phenylephrine 9 J|§o] ¢ o}

b) Isoproterenol &) {Ef8

Isoproterenol -& *}4ko] SEMERETH #ste] MEIR
2.2 {ERstdcl Bl 107% g/ml jBEeel A BCEREE BB
BTE 2o 107 g/micd| A+ BEBT —BEE
BEEE dolrks 1070 g/mle] ol A= Alzigyel &
KM T ol EEELE el Lok (Fig. 3, Fig. 2~4).
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Fig. 3. Inhibitory effects of isoproterenol and propr-

anolol on the isolated uterus of Ditrema

temmincki Bleeker. Inhibitory response (or-

dinate) was expressd as

minimal amplitude of contraction after drugs
amplitude of contraction before drugs.
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a) Phenoxybenzamine ¢] g

whake] FEell 1078 g/ml phenoxybenzamine & {F /8
A wel e o HEHEH 2 8t gx 107 g/ml
o) BENAE Bt = EH#Y FHY Bt 49
wel 1079~107° g/mlel A & FE LR 9 EHEEM
= —F EEILHFig. V.

b) Propranoclol ¢ {EA

1077 g/ml propranolol & =-4le] FE) HEEES)]
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Fig. 4.

Tracing of the movenients of - the isolated uterus from Ditrema temmincki previously treated with 10~7

g/ml phenoxybenzamine for 20 min. At the white dots, drug applied as follows. 1:1077 g/ml epine-
. phrine, 2:1078 g/ml norepinephrine, 3:10~7 g/ml phenylephrine, 4:1077 g/ml isoproterenol. The time

intervals: 1 min.

T BES FA opJstgrlh 1078 g/mldi A RER
EBIHE, 10°° g/mldlA & REHE KD B EFHH
Hfefe] —8 EEehgl=H(Fig. 3).

3. HEEMEREERI] BB SRR REEEEIS] 3L
HifeR

a) Phenoxybenzamine ¢ & FigEES File] FHEd)
Biat TREMIRAEERS (R

o] Eipoll holAE Wae]l FE-S 1077 g/ml phen-
oxybenzamine 0. & 204+H BiEES} L 1078 g/ml epi-
nephrine, 30~% g/ml norepinephrine, 10~% g/ml phen-
ylephrine, 10~7 g/ml isoproterenol -3 £ 4 Zimet 4t

Isoproternol ZR sl & IEH FE4] 1077 g/ml isopro-
terenol & fEMAI A& vl ok Zo] REBR T EHEik
7t delgen] —F EFEAH(Fig. 4~4).

Phenylephrine ZEjnisol] & EFE FE4 108 g/ml phe-
nylephrine & fEFAI & wl o} o] EHITHL Ui}
A €1 MRETEY aREH-e #kgle] warsl #
&= o=t (Fig. 4~3).
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o] 4] X wule} 7o epinephrine ¥ norepinephrine €] JT
HER-C JeldbA gskel 107% g/ml epinephrine o]
ket TEEHL Hzigves N EfELT
o} 1t} (Fig. 4~1). 108 g/ml norepinephrine of] {3}
o FEEELEL A @x wifsl - ERTE
E#S Heskgch
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phrine #EARG O} -2 EBHME H BRETE £ 5 H

ao-(Fig 4~2). :
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ephrine &) JTEEM-L 58235 H45]) 3 epinephrine &
norepinephrine 2 JT#{FR-& HAS AV s 9ok
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& & #tr 94l (Fig. 5~0.

Phenylephrine, norepinephrine ¥ epinehrine 8- &
£ Hinstgdf A =0 vixde] Bz BRLRE
) EBHE #insl dolycl. B propranolol FiEEE
ksl kD 30MA e FEESE ¢S EESY
v}(Fig. 5~2, 3, 4. '
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JLEEMER-L oS- B gl
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3
Fig. 5.

Tracing of the movements of the isolated uterus from Ditrema temmincki previously treated with 1077

g/ml propranolol for 20 min. At the white dots, drugs applied as follows. 1:10~7 g/ml epinephrine, 2:1078

Fig. 6.

g/ml norepinephrine, 3:10~7 g/ml phenylephrine, 4:10~7 g/ml isoproterenol. The time intervals: 1 min.

Tracing of the movements of the isolated uterus from Ditrema temmincki previously treated with 107

g/ml propranolol plus 1077 g/ml phenoxybenzamine for 20 min. At the white dots, drugs applied as
follows. 1:1077 g/ml epinephrine, 2:1078 g/ml norepinephrine, 3:1077 g/ml phenylephrine, 4:10~7 g/ml

isoproterenol. The time intervals: 1 min.

10~7 g/ml phenoxybenzamine+ 1077 g/ml propranolol

2 205 wiRET $de] TEe 107 z/ml epine-
phrine, 1078 gz/ml norepinephrine, 10~¢ g/ml phenyl-
ephrine @ 1077 g/ml isoproterenol & ¥RiN3}= epine-
phrine, norepinephrine @ phenylephrine & JTEfEA
£ 5528 HHs= =3 isoproterenol & HIHIfEMT
5223 HEE A Fig. 6~1, 2, 3, 4.

Bl E BB 2 1o} phenoxybenzamine -+ propra-
nolol RiEE %Al FEHETFEIAA £ isoproterenol &)
WEIER, phenylephrine, epinephrine % norepinep-
hrine ¢ JUHE/EA-S /3 phenoxybenzamine BIBRIE
BT Zo]4A 2 evinephrine % norepinephrine & H{F
RE mESN 25k

4. T FEO| el Bl cERhiELRERIR 5B

wate) Fgrell 1077 g/ml acetylcholine & Al
o HEEES] RBIEY 40 BAEla BEL LY
vl 1078 g/ml 8] BEAAN = BELAS —8 |mEs
dor REBHHe Bz, ERES FOLHI G 1078
g/mlol A HZINe 2 RS LRste] MEkkiES
el 95 Fig. 7).

5. BHA0] FZ0| #8t atropine 2} £

10°~10" g/mi atropine & =h4ke] T HEES
o & #tE Fx ol stg r}(Fig. 8).

6. BISCELFhIEEhBEmI0 &8t atropine 8 £FF

walol FEel] 1075 acetylcholine & #fishe] =l
EBILEL 107° g/ml atropine FEnell 45ghed  HAIZIAY
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Fig. 7.
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Fig. 9.
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Tracing of .the - movéments of  the isolated
uterns from Ditrems termmincki. At the white
dot, 1075 g/ml acetylcholine applied. The
time intervals: 1 min.

Tracing of the movements of the -isolated
uterus from Ditrema temmincki. At the white
dot, 1075 g/ml atropine applied. The time
intervals: 1 min.

Tracing of the movements of the isolated
uterus from Ditrema temmincki. At the white
dots, 10~° g/ml acetylcholine and 10~% g/ml
atropine applied respectively. The time inter-
vals: 1 min.

o] Bl TEel # BEEHS fEA—

piie S WULET FaeT
line & HgASR, ol Bsy
A5 Fig. 100,

Tracing of -the movements of the isolated
utetus. from - Ditrema temmincki previously
treated with 10°® g/l atropine for 20 min.
At the white dot, 107% g/ml acetylcholine:
applied. The time intervals: 1 min.

Fig. 10.

7. UM FEO HE ARWEHREHY R

] L FE WY BRTEHREML nicotie,
DMPPE e FHY BEER f1%2) ¥EL 5
A )5 cH(Fig 1.

Tracing of the movements of the isolated’
uterus from Ditrema temmincki. At the
white dot, 107% g/ml DMPP applied. The-
time intervals: 1 min.

Fig. 11.

8. ZHMO| FH0] %8t Hexamethonium 2| {£F

ware] F&e] 1077 g/ml hexamethonium & #HEs)-
R 7 BEER 2 8t 932 (Fig 12) 107 g/ml
hexamethonium 8- #Eshe IEHE WP7F oyt

9. BHEMIEHREBI0 28 hexamethonium
atropine 2] i

1075 g/ml hexamethonium © & 20 7/ FiE&ES ¥
4ol FEel| 107 g/ml nicotine ¥ 107 g/mi DMPP
E A% Bl TE AREFHE o173 PEE
= egkel(Fig. 13). =3§F 10 g/ml atropine &8
20 £ FMERET TEl #I nicotingg Y DMPP
RE=Z 94 99k
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Fig. 12.

Tracing of the movements of the isolated uterus from Dltrema temmincki. At the white dot, 10‘ g/ml

hexamethonium apphed The time intervals: 1 min.

Fig. 13.

Tracing of the movements of the isolated uterus from Ditrema temmincki previously treated with 10-¢

g/ml hexamethonium for 20 min. At the white dot, 107° g/ml DMPP applied. The time intervals: 1 min.
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o] JUEEE-L IR gl vl ol ol E A ERRK
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P& HRshd
Eaits S
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2) whale] HIMTFES AEEH-S Bl
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1) "}4te] FEH#EE)-S epinephrine, norepinephrine
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fested e ol et

2) wAte] Fuell #3l isoproterenol o] WEIER L
phenoxybenzamine §ifEES et HEBL UAYD,
propranolol §ifEE kel Hg= A

3) watol FEel #3t phenylephrine o] JLHE(EM &

phenoxybenzamine R{pEE (K3t Sz propr-

anolo! FEE felel WEs 9oL

4) v}Are] FEol] #3) epinephrine ¥ norepinephrine
] JU#EfEF3-& phenoxybenzamine o] fks}e] M=z
propranolol FTpEE] fkstel B 9=t

5) Phenoxybenzamine+ propranolol B §iEE 3 o4
o] F=iEE)-L isoproterenol, phenylephrine, epinephrine
8l norepinephrine o] fk3te] HEL kA ok sdel

6) =]  FEHlE alpha excitatory adrenergic
receptor £ beta inhibitory - adrenergic recéptor 7} BE
Lisod

7 Al TES AHEE-L acetylcholine sl {&sled
JoHEE k. o] FUHER-S atropined] fdte] HinH
ek

8) Bl FEEHE nicotine I DMPP ] ksl
PEL kx gotvh =F o] fEH-2 hexamethonium
% atropine FiMES ksl = o}Fd RiEe) @ik

9) Aol FEHAC £ cholinergic fiber = 7R3}
1} ganglion cell- & gl& Zo] ohdrF RS

(Bo2 & g FRE ol we Egel Bl
£ s T4 BEH BAR ¥ RESLEANA AT
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