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Effect of McN-A-343, Clonidine and Cocaine on the Contractile Response of
Rat and Rabbit Vas Deferens to Field Stimulation

Hyo Koo Yang, M.D.
Dept. of Pharmacology, Chonnam University Medical School, Kwangju

(Directed by Prof. Y. I. Kim)

1) Effects of McN-A-343, clonidine and cocaine on the contractile response of the rat and
rabbit vas deferens to field stimulation were investigated. The action mechanisms of these
drugs have shown to be associated with endogenous norepinephrine (NE).

2) The contractile response to the stimulation of 5-10 Hz was markedly inhibited by the
cumulative doses of McN-A-343 (0.003, 0.03, 0.3 pzg/ml), clonidine (0.003, 0.03 pg/ml) and
cocaine (0.03 pg/ml). The inhibition was antagonized by yohimbine and piperoxan.

3) The inhibitory effect of McN-A-343 (0.03pg/ml) and cocaine (0.03pg/ml) was markedly
enhanced by the same dose of cocaine and McN-A-343, respectively. This enhanced inhibition
was also antagonized by yohimbine.

4) The contractile response to the stimulation of 0.01 Hz and 5-10 Hz was markedly pote-
ntiated by comparatively large doses of McN-A-343 (30 gg/ml) and cocaine(3 pg/ml). This
potentiation was not observed in the presence of thymoxamine. The potentiation by McN-A~
343 also did not appear in the presence of atropine.

5) The contractile response to the above stimulation was potentiated by muscarine and the

potentiation was markedly attenuated in the presence of thymoxamine and atropine.
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NE ¢} BAfRY = fEAe] wel &elA glrh

A EEY B BERETHY BRIRERAA
MeN-A-3439] PR FEAHRE W6, KB 7R
BHRE BEAZIH o] Ml ASREMIS RIS presyna-
ptic a-adrenoceptor 3 3t NE Wl 25 A
o], BR{k: muscarinic receptor & E3F NE @it
Inel & gket syl ek

g5 cocaine -2 NE-uptake #fIf =4 Zmitig %
Bl BEARe] ERFEMEE B HP, ol HEHE

]_ /-fia&:o
£}18,19),
8 v McN-A-343% NE-uptake fI#H{EH-S 71X
Zogerme FELE A U FERET BERIA BR
FIRRell o qF WefES g =] 2= McN-A-343, cocaine,
clonidine 5 = fE/El#ge] NE L] HhitEo] o+ %
He BES BZstd NELS BifRE BkIZA 2

CES

BRASDEE AHALE 5 o

IF (BE 0.15~0.4keg) ¥ FE(BEE 1.5~2.2kg)
o] BT W’M usle] E4l 3 THEHE UBE
I A HES BIHI A . MES BRER SBR

el W3 FEA aiﬁ’z% &g vhy 9 1~1.5cm 2 o]
3’: AL bl &899 Jikel #sld 10ml bath

| wledskel. BEE 37°C & #fifdla 53 BEE
,\;rgo}‘}iu} BEWS Krebs-Henseleit Ringer &

JAsk =

N EEs (Field Stimulation) : 289 H44 TET
Abelell AL REES L RPN (Grass S44) 2
JAsted 60V, 0.5~1 msec duration Fel]4] 5% 10 Hz
2 g 2BHY 2~40HE R KERESD 2, —
Mol A= 0.01 Hz & fgemegslg o).

Wy = 984 transducer {Heart/Smooth Mu-
scle Transducer, Harvard 363) % §Esle] #aisld
Hrkx #e bath ol Eete] PERZRS BEIS
mEasl e

EREES Aawe Jikd sl FEiksteleh 6
gk 284¢ McN-A-343 (m-chlorophenylcarbamo-
yloxy-2-butynyltri-methylammonium chloride) (Mc-
Neil), clonidine HCI (Boehringer Ingelheim), mu-
scarine HCl (Sigma), cocaine HCI (U.S.P.), yohi-

mbine HC1 (Merck), thymoxamine HCI (Opilon,

o FlEE R B BE—

Diwag) atropine sulfate (Sigma)E¢] gl=.e 0.9% &
Bk sy

ZyPvEl bath 3 0.2mlel 2 0.2ml & &
g —RERel A v e BHEEF (cummulative
dose) 3F41 o},

) H%k (Field Stimulation) %HE

DABEEAS 0.01Hz ¢ RO T —ET Yo
FEe oo 0.1, 1Hz2) fissel s MRS
—EAA HENA ERT AR WSEE EEE B

g+,
FEMGEEAS 5 He Rlie) MMo2s folEiiEel
2 vhendAl eroreh
MBS 25 sHzLILY MR RERES

g3 Ov% 10,20 Hz = $jmebd 7 BiERES 713
| MeERIE-S RSRERRS 2o ke R s AR
ﬁ@i} Hie 5y ot 2~4p0® 3t —ER Ik
MREE L
& ERAAE FEel A BRI FEIR LA
15~30 mm & M-S Qo7 =Hz(5 10 Hz Ay #3) =
FEE S T BRERE] —ET e B M
fES #Ee Blsgeh

) PEHRE MFHATI= RBER

a) McN-A-343(0.003, 0.03, 0.3 pzg/ml) : FEAR
(A 9 FERE ER A REY 0. 003#3‘/m1 oo
bath o #SF Hdl = FEHRE WHEAR, 47
o] HipL 1084 WEIDA BEEHESE cumula-
tive dose-dependent 3+ #H4E oozl vh(Table 1,
Fig. 1).

0.01Hz e o A Eel fahf 94 cumula-
tive dose-dependent g+ #HE Aoz o 2 IHEHE
Fr 5~10 Hz jidh e #il 2o 35kl ot (Table 1,
Fig. 2).

b) Clonidine : 37 & EARAN 4 5~10Hz & 0.01
Hz 9 filsayBs 25 A%4% 0.0003, 0.003 pg/mi &
TRl o st BEET WHE dog=h 18 MeN-
A-3439] iMEZHRe; HEEE =) clonidine ?ﬂ]‘%ﬂy&%’%L
0.01 Hz Blgkie] v BHEslg o (Table 1, Fig. 3).

B B20.03pg/mlbl o2 RS W Hz
(5~10Hz ¥ 0.01 Hz) ¢ mERshRe A8 HEs ek
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Table 1. Inhibitory effect of McN-A-343 and clonidine on the contractile response of rat and rabbit vas
deferens to field stimulation

Dose Rat
Drug \ ’
Hz 0. 0003 0.003 0.03 0.3 pg/ml

MeN-A-343 5—10 9 - $242.8 50 4.3 TAE4. 5
0.01 6 — 13+4.8 324 9.4 36--3. 6
Clonidine 510 6 28+5.8 7515.3 98--11.3 —
0.01 5 6657.2 95--5.8 — -
Rabbit
McN-A-343 5—10 5 - 2146.3 474 8.8 7847.0

n: No. of experiments. Drugs were added cumulatively. #: Mean+-S.E, of % inhibition by drugs when
original contractile responses were taken as 100.
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Fig. 1. Inhibibitory effect of McN-A-343 on the co- response of rat and rabbit vas deferens to

ntractile response of rat(upper) and rabbit field stimulation and its modification by

(lower) vas deferens preparations to field yohimbine. Each point is the mean of 4-9

stimulation and influence of yohimbine and experiments. Vertical bars show S.E..
atropine on this inhibition. Preparations O scale: Control was taken as 100%. +

were stimulated for 2 sec period each 2 increase of response in %. — : decrease of

min at 60 V, 0.5 msec and 5 Hz (rat) and response in%. € : Data from rat vas defe-

10 Hz(rabbit). Numerals: Doses of indi- rens(stimulation frequency : 5—10Hz). () :

cated drugs(uzg/ml). Drugs were added Data from rabbit vas deferens (stim-

to the bath cumulatively during the stimu- ulation frequency : 5—10Hz). 4 : Data

lation. M: MecN-A-343, Y:yohimbine, A: from rat vas deferens (stimulation frequ-

atropine. ency : 0.01Hz). Doses of McN-A-343 : cum

. ulative doses. Doses of yohimbine: Cumu-

¢) Cocaine(0.03 pg/ml) : A4 5~10 Hz & lative doses in the presence of McN-A-343

Pl e & SHRAEGd s BES ORE 9272 (0. 3ug/ml).

t}(Fig. 4,5,6). Cocaine & HEI =& JEHE

Vel R w288 FRLEES 29tk (4. d) MeN-A-343 (0.05 pg/ml) 2} cocaine (0.03 pg/
Zehvk 0.01Hze &7 A R g Ee ml) : 5~10Hz o] B 7t McN-A-343 $¥5ie]

& B AHSEX dn osls® M@ 2y Shed Ml KBl A cocaine & t%ﬁ& 1stel #le
(Fig. 3). ol & st A ek (Fig. 4,5). % 28478 JHEFE w7y
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Fig. 3. Effect of various drugs on the contractile
response of vas deferens preparations of
rat to the the stimulation of 0.01 Hz. m:
muscarine, T: thymoxamine, C: cocaine,
cl: clonidine. Other legends are the same
as in Fig. 1.

.03 .03

Fig. 4. Effect of various drugs on the contractile
response of vas deferens preparations of
the rat to the stimulation of 5 Hz. P:
piperoxan. Other legends are the same as
in Fig. 1 and 3.

cocaine o = JPiEl= R McN-A-343-2 i)
A HE HHHREE WES Qo F—HE FE
#Hs g & ol e 294 %erg o (Fig 5).

3) HEHE MEEhol oS EEel 28
LB MY (2 &S McN-A-343, cocaine %
clonidine) < 2/&k ML Hgs] ol ol fhpged
WEs EaR A "ok EEEE i‘é?ﬁ&ﬂo o
HE AR FEBRY ERE e
a) Yohimbine: I\/ICN—A—343;>§F}{?’“ 1B FiEARd A
o) 5~10Hz & FEHEA ML |
284 0.003, 0.03,0.3 pg/mlE =
Ry BE(REGRELRY BEE)Eger ¢
cumulative dose-dependent &-4i vt (Fig. 1,2).

Clonidine, cocaine, McN~A-343+cocaine? cocaine
+McN-A-3434] &8 5~10Hz o Higgghiel M=
J5 yohimbine 2.2 EHH ¢l v} (Fig. 4).
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Fig. 5. Inhibition by MeN-A-343 and cocaine of
the contractile response of rat and rabbit
vas deferens to the stimulation of 5—10
Hz. M : % inhibition in the presence of
McN-A-343 (0.03 pg/ml). C: % inhibition
in the presence of cocaine (0.03 pg/ml).
M+C and C+M : the sum of each% inhi-
bition in the presence of McN-A-343 and
cocaine. Vertical bar: S.E. Each column
was obtained from 4-~6 experiments.

a1} yohimbine o BE} 3 pg/mlil kel FH=
FlEggh R 288 oS Mg o=k (Fig. 1).

BA¥ETA gl A9 0,01 Hz sy Re] McN-A-
243¢ 9l g 4= yohimbine o2 EES A ¥,
clonidine ¢ &8 #4ls HES = HEE 2o
R EAR = HEs = %steh(Fig. 2,3).

b) Piperoxan : FfEace]4 McN-A-343(0.03 pg/
ml)ofl &% 5~10 Hz fghshie #idie &% (0.03
pg/ml)ell #ete] Wigs 9} (Fig. 4).

¢) Thymoxamine : FiEEAN A McN-A-343¢] <] g
5~10 Hz iz el e 4384 (0. 003, 0.03, 0.3
pg/ml)el &5k o & MHEERS 2k

d) Atropine : FiEAd A AFH-S 0.003 pg/ml H
B 3pg/ml7bx S8 B4 #Hifsg ou McM-A-343
o 218t 5~10 Hz JEah R s EEA71A 2o
2 28d 0% HHEE ERE 280,

(Fig. 1).
) REBRE BEAITI= EHER
a) McN-A-343 (3,30 pg/ml) : FiE4R 25 5~10

Hz & fiishfis Ay 3po/ml #EEN = BEE
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" Table 2. Potentiating effect of McN-A-343, muscarine and cocaine on the contractile response of rat and
rabbit vas deferens to field stimulation, and effect of atropine (ATR, 0.5 ug/ml) and thymoxa-
mine (TMZX, 3 gg/ml) on the potention

Animal Hz n 30 pg/ml after ATR after TMX
‘McN-A-343
Rat 5—10 6 #4 42+ 6.7 —277311. 6B + 8: 7.2@
0.01 + 94+16.3 +16= 7.1® +21111. 0®
Rabbhit 5—10 4 +128+31.9 -34--15. 3D —27112.7®
Muscarine
0.00 pg/ml
Rat 5-10 4 + 67411.5 ~15+11.2® + 7= 3.7T®
0.01 4 + 49+ 7.2 - —
Rabbit 5—10 + 894 5.4 0 +127- 9.3®
Cocaine
3 pg/ml
Rat 3—10 + 58+F15.5 +57411.7 0
0.01 + 38+ 9.6 +42+10.0 0
Rabbit 5—10 + 69:421.3 +621-18.6 0

N: No. of experiments.
were taken as 100, + : % potentiation. — :

: Mean-tS.E. of

%change by drugs when original contractile responses
%inhibition. @:

statistically nonsignificant %change.
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¥ig. 6. Effect of various drugs on the contractile response of vas deferens preparations of the rat (left
two panels) and rabbit(right two panels) to the stimulation of 5(rat) and 10 (rabbit)Hz. Legends

are the same as in Fig. 1 and 3.
Fe Moot AN AEES Wda, 30zg/ml
Feifeel = BT BT 29vh 35 0.01 Hz o) ¢
& QAR PRI ALEY 3 pe/ml BEH 33+
7

L3% (5%1) 8] BR{bE, 30 pg/ml REE = o8 BHE
3 FILE Q.o B (Fig. 6, Table 2).

b) Muscarine : fiffik 2% 5~10Hz ¢ Raisp 3

RIEY 0.003 pg/ml £ B S dog o

A e 0.01Hz 9
{Fig. 3, Table 2).
¢) Cocaine(3 ug/ml) :

BT 94

LS gl vk

Aty 3 p/ml e Liohd

A 51029 HABRE B 0n 7

WAl HEES M (Fig. 6).
R A 0. 01Hz B RE AT A (0. 003,

0.03 pg/ml)el}l S 5ted A= Mpgle o5 g 23

=

HEALEREE

(Fig. 3, Table 2).

muscarine

5) MEBIR R{EZEH
SIS 511 B (N
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a) Atropine : FiiEAd] A

i)

10 Hz jslah B Bie

/<V

132 A et

2gow HFEs

(REY MceN-A-343,

oL ok
5 ok L

— el A =
= HERE Bt o] HIBIEE #E

cocaine %Il
9 Thg bath g %

(0. ,lg/ml)
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S girh(Table 2). McN-A-343+] &3 32w
0.01Hz FIERAh RS Mk oA Rigdy HETAA et
=] ehokel. Muscarine o] )3 Bifbk o 4] 25 K3
Yol FAETFAA %= slel (Table 2).

b} Thymoxamine : FifEAo] 4 EEhar BR/LEE%9]
EE BIRE A% HEEECE Y A%EY (3 ug/
mD)FEE T A A el kgkcl(Fig. 3,6, Ta-
ble 2).

Z %

Clonidine o] k& AR A BEME Fs) EHEER
el ek Yo ES MEEe & ¢uA glosnm
2 WS RIS HAE Roel 7E7E Sk presynaptic
agonist & fEFsle RiEel
norepinephrine (NE) 8-S A A el 23 Ao
RS 3 gl P inad, KRGl A R BF K AR
A1 0.01 Hz 2 (RBEEERE] o 8t WihiEe A9
523 #1417 clonidine 0.003 pg/ml & o] FoiA] &
ol widke] 5~10Hz o fHE o8 Khae A £
& Wglshesl %ISR clonidine o B2 2 10£%541
0.03 pg/ml 7} BrEEs] 9l oh Bi(Table 1), =3 pre-
synaptic a-adrenoceptor (pre-a 2} Wg3F) o] HEH &
B2 oFel Al yohimbine?®e] o] 2| gt clonidine & ¥
FERIRE Rl fhbiels] MM E-S B4 7] Bhe £t
we el —Fabe.

Aol A= 0.01 Hz 2% (REEHERR o shed Yok
Bt deoesvd REAAE 282 Zstgcte 5,
WE gdeoiAE FRoNAer mpabbx 2 1Hz L
o (REEREE dsld iR ES dosA X3
e BEDL ghipe] M whel BRI ol st
SEUEES 2RF d&g Jhelvla gleh
McN-A-343% #E-S HHETE & 349 0.01Hz
o piERel o3 BeEHE, A5 ¥ KES 5~10Hz
HER 9 MekE 2 dose-dependent SHA] st
=, o] #Ifl-l yohimbine o & FES g+ BiE o
g clonidine 2] % pre-a 2] agonist & {EEH & 78
e mpegla 9lek. McN-A-3439] o] &l RS ¥
W A 5 el ol

22V MeN-A-343% clonidine 3 =] H#W &
o] mhe u) = HlEkal o3 WHEKES R o,
o] ER{kE postsynaptic «-adrenoceptor & JEIEFy
antagonist 8] thymoxamine?® fF7E Fell A = vhehl=]

sk

a-adrenoceptor ¢

=

X
o
b

o3

3

g

o] Bhe McN-A-3439] SRILHH-T FIRRASE ik
o 22y #mEs) = NE ¢ postsynaptic a-adreno-
ceptor ol i3 fEHA FHEE stelvla doh. =T
McN-A-343¢] ©] & WHERRES] BRik7) atropine 777:
Tell 4 velbx 28 o] BE{bahRe] muscarinic
receptor 7} BEIES slElFlz glvh. McN-A-3430
o5 Wi ES BRMbot WEREA A4 tetrodotoxin
8 bretylium sl Al B HB{Lobe B&EE
REJSF w o] muscarinic receptor y} AERETHIE Kol
FAETHE musla gleh B McN-A-3432 ASRMiHE
Fpte| #EfEskE muscarinic receptor il NE
WEEe] Eins doA FiEkl o WHERIES BLA
Zeha R v

o] 2] §F McN-A-343¢] £] 3 muscarinic receptor &
B NEgeemes st LEe 2 BERE"
ol A #ES ] gl

& FBIAE o BhE v% BEHe §br $std
muscarinic receptor ¢ Ay agonist ¢ muscarine
o] MEhE w2 BEL Bzslgich. Muscarine
o P Re kAR on o] BMirh atropine ¥
thymoxamine g Tl A VielvhA & 22 HES
ZRIE Kige] NEWEEES {R#417]1 & muscarinic
receptor & FIEE RET Helrr.

Cocaine & [h#khy 4 Eol4 5~10 Hz & JEzhRE
g2 o] #1%lE yohimbine'e = FULRHENEL
= EEs g wela AEpd 98 REGHRY M
#17F pre-a & @ ALL & o o o] Mar-
shall 5192 n}9.2 g6l A o] FEEiR] —& )
Bl cocaine & JukiER s NE7- BigRipo=
reuptake 5 = iBE-S BHilkste] “synaptic cleft”fge]
NE & ZE#A7] =24 negative feedback i HI
pre-ad] #EHEEE dor NE#EEgEY BRAE A
Ro 2 A

Cocaine ¢ & #EmA7l " FEshRe BLs: ¢
o7em, 879 0.01 Hz 9] FEHRE HHs 4=
Zol glo] BLE dogm o Mk =5 thymoxa-
mine £ Foll 4 G55 deh. o] Jigel &A%EHe NE-
uptake MAEEN 4§ AP A @A =P,

& FEel Al McN-A-343 ¥ cocaine & F Z84)0]
5~10Hz 9 g Rs Mdlsiela, McN-A-343 =
= cocaine o] &g #FlfEH] HAY cocaine ==
McN-A-343¢ #2 HEHEHASE 2 MR F
EelAl mEE Ak

ol A McN-A-343% 0.01Hz o JpRE M
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#ishsl ok cocaine -2 ISRl FEr B, FA—%W H
Be HERADS A= 2 R Amgel obd
gho 2 vl fo] WY EREEE F—A 5% #
g 5 ek, Zev 919 jEms #Elsk yohimbine
2= EFEI9GS WEYel BT pread {FHTE
Fgeta glvh. Bl cocaine & LA NEE BSY
pre-a ol {EFss. MeN-A-3432 B pre-adl {EH
riz EEs

AAANS 0.01Hz o JgahiEsl MeN-A-3430 2
sl g 21} yohimbine 2 = Rk EL S B
R S Bid A HEBEEeRE BEs] Wl

1) 35 9 REHEEAN A BRI (Field Stimu-
lation)o] 93t MeRERMES] ©lA=  MeN-A-343,
cocaine 3 clonidine 5 = fgJHel NE 2}-¢] HBiHe)
FRE g Wy BES BEshh

2} NE9 McN-A-343(0.003, 0.03, 0.3 pg/ml),
clonidine (0. 003, 0.03 x#g/ml), cocaine (0. 03 pg/ml)
FETANA 5~10Hz ol 9 FEHRs MMHE A2 o
4= yohimbine, piperoxan $8ic] old-e] ks
FiEo.2 [IE= et

3) AIE McN-A-343(0.03 pg/ml) =& cocaine
(0.03 ug/ml)e) 91 FElE A2 [17S] cocaine =
= McN-A-3432 2 o} & iqbE 9lvh o] #fksl Mfl
%5 = yohimbine ¢ 2 [EI{EH 9l v},

4) Mgy KEB2) McN-A-343(30 pg/ml) ¥ cocaine
(Bupg/ml)FEFETANA 5~10Hz & 0.01 Hz & jlwis)
R BE g o] ke thymoxamine 78 Fell
A} 1H%E 9o, atropine FA T AL McN-A-343¢)
mgforke] 1545 gloh,

5) Muscarine ¢} ¢gle] EIEE Bz o
B{b+= thymoxamine 4 atropine e Tl 4 &
st

6) = WA 0.01Hze fEmEs MeN-
A-343 == clonidines] 2)dle] I4lsl 9l s, yohi-
mbine FFE T A HHESA 5 s HoEEs g
=T i A1 R =7 o L o

7) BLES] o MceN-A-3432. Akiisimoe.
2459 NE gl sl e SR (B W
pre-a & 353 NE iE#Ee] #%] & muscarinic receptor
£ BT NE#Ege] Bmes dor:s HEeS Z3,

cocaine (&) -2 NE-uptake §iflel] &8s NE 2 3

& pre-ad] {EfEt NE BEE WIHAA & 8L 2

2 9% ¢+ Agk

2 % X M
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