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= Abstract =

It has been reported by some investigators that pressor response .of rabbits to sympathetic gangli<
onic stimulants was weak.In this paper it was attempted to investigate this problem more thorouglhy
in urethane’ anesthetized rabbits.

1)_In rabbits the approximate doses to elicit increase of about 20 mmHg of blood pressure were 100
pg/kg with DMPP, 50 pg/kg with Wy—615, 500 pg/kg with TMA and with nicotine. The pressor
activity of these substances was markedly augmented by treating animals with syrosingopine. 2) In
adrenal—ligated rabbits pressor activity of the substances was markedly reduced. Treating the
adrenal—ligated animals with syrosingopine augmented significantly the pressor activity of these
substances except DMPP.  Direct injaction of DMPP and TMA into the adrenal produced more pressor
response than intravenous injection did. These data suggest that DMPP has/greater effect on the
adrenal medulla than the other substances.

3) In vagotomized and atropinized rabbits the pressor

activity of these compounds was more marked than in normal rabbits. 4) The above facts indicate
that the pressor activity of the ganglionic stimulants in rabbits was definitely low than in cats
and dogs. The low responsiveness of the rabbits to these agents was discussed in the light of

catecholamine releasing mechanisms, and extraganglionic actions of these substances.
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ramethylammonium (TMA)= mMEFEHRE o
712 (Molnar%®), dimethylphenylpiperazinium (D
MPP) 2 METHES dodAY, =& @iy Hsld
Y mEEAE ool dedydn (8, Molnar
&%), Page & McCubbin®), K fHiol4 ZWRFEE)
fEFEstel R EF-& o o9+ leptodactyline= KE

AL Yo7l McN—=A-343 (4—[m~—chlorophe-
nylcarbamoyloxy] —2—butynyltrimethylammonium
chloride) ¥ AHR—-602 (N—benzyl—3—pyrillidyl
acetate methobromide) 7} E#EEIN A= MELH

=
ne,
po
?KE
B
et
T
i
B
=
i
i
[e]
j:V]
=
@
[e]
=2
o
&
g
15
[y
2
&
&
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E Ao, REANA FRMEHEENLA 08 A
o] Yoty oy —HERe A 42E F A&
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#E 233 HED & AFREN URE mele Him
o] g-&& B, 28F R HE S BAY
L=24 BVEMHA fR4Terd e olel T RfES BT
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mg k3 E FIRAE BEsto v ~
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‘poly:thylene tubed B Ameoz #HA, = £HE
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B EASEE . o] Hken ARREE Higsld
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B ARERERDE S B4 KiTstda Uged
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ERSE TRMEHERERE, dimethyl phenylpipe-
iaiinium(DMPP, Parkes & Davis), dimethylphe-
(Wy~—615, Wyeth), tetr-
gmethylammonium iodide: (Fluka), nicotine hydr-

nylhexahydreazepinium
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2 R

cgen tartrate (Fluka)dlch. ol & #E-2 TN | fi

CEAERLSME =5 1mle salined] @ﬁﬁ‘l A HEk

ol AR Fe WEE EFGTh HAEHEAE
norepinephrine bitartrate(Sigma), atropine sulfate

(Merck) & fRsHS
BB R&

AER A 4ES KRWEES REEE RN
oz pEozAE ¥z NETRE Jovln BB
MEEAS Qo mEBETHE dovl: &8 DM
PPo) 4 1= 50ug/kg LI F, Wy—6159] 4 &= 20pg/kg IAF,
TMA 2 nicotined] 4] & 200pg/ke LT ox (Fig 1),
M LRSS Qo7 B DMPPE 100~200ug/kg,
Wy—615% 50pg/kg Ll k, TMA 2 nicotine 500ug
Jkgd ont, olBlg BorAx mEEEF deld #
el HEY METHRS E4 9}‘— dol thatet(Fig. 2).
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Fig. l.ODep'ressor response of rabbit to sympath-
: etic ganglionic stimulants. At D, 50ug/kg
of DMPP and at W, 20 ug/kg of Wy—615
and at T, 200 ug/kg of TMA and at- N,
200 pg/kg of nicotine were injected intrav-
cnously. At x, recording was stopped for
15 min. Time, 1 min.
S 1) TBREREN UMl MKl nBRER DR
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Fig. 2. Pressor response «f rabbit to sympathetic
ganglionic stimulants. At D, 100 rg/kg of
DMPP and at W,. 50 rg/kg of Wy—615 and
at T, 500 ug/kg of TMA ancat N, 500 pg/

kg of nicotine were injected intravencusly,

At x, recording was stopped for 15 min.
Time. 1 min,
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7S Qodlm, 500ug/kgo 2 120 6(Fe) A 5t
MEEEAE Sozlon, Img/kgonse 6fid4 =i
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Fig. 3. Increase of blood pressure of rabbits due.to DMPP. Increase of blood pressure was plotted
against the dose(pg/kg, i.v.). Each point denotes the mean irom 4 to 6 experiments with the
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Fig. 4. Increase of bloodessure 01d] rabbits’ due to Wy—615. Increase of blood - pressure was plotted:
against the dose(ug/kg, i.v.). Each point denotes the mean from 4 t0 6 experimeats with the:
standard error. Legends are same as in Fig, 3.

A\

o'\
Ow

o
o

20

Increase of blood pressure (mmHg)

b 1 L
5 10 20 50 100 200
deze of Wy 615(ng/kg)

Fig. 5. Increase of blccd pressure of rabbits due to TMA. Increase of blood pressure  was plotted
against the dose(ug/kg, i.v. ). Each point denotes the mean from 4 to 6 experiments with the
standard error. Legends are same as in Fig. 3.
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Fig. 6. Increase of blood pressure of rabbits due to nicotine. Increase of blcod pressure was plotted

against the dose(pg/kg, i.v. ).

standard errcr. Legends are same as in Fig,

1) Syrosingopine MEREN UMM BH

ERw AHE R E S et R E?@‘"‘"“M
mBE EARRIY A4 5 Ao}, RN == B%
FHEz Yy f-2 %= catecholamine?] &ol 7317%%—,
£ catecholaminesf BEDT war S
BEste7t Ad7HE B39 S35k syrosingopineg B
T4 HES sl
8% T B8l norepinephrine HEAIEY 73}
+ reserpined] &]3le] =l “endogenous norepi-
nephrine”s} N &l A T 3 norep"nephrine—‘q R
b M= 7l A Fell A== B el sy &
el A By REs 9% catecholamme st
7} Zﬂ,ﬂb} &‘—;_- 2% catecholamine?] uptakes} w}
27 . MEEERAZRIL Ao
st ﬂ] xﬁ& YERel 4li= syrosingopine Tl A&, M
B EAGHRE B8Y Zolzhbe HETHNA AERS 5
Jet

Syrosingopine 1mg/kg$ Foi5t9 MEHEBE A9
W 5o gl 30~604 # Bl norepinephrine (2ug/
kg)o HRE MNNC Z3E 9o (WRE 208 Fiy
22.9r-mHg #|/jm, syrosingopine Fo 1E:f] 7% 65.0m
mHg B, o KES HE EHR) F2972 8~10
il DLk B gl l ¥ g norepinephrined) FE
BRIt B AHE RETAA ik TRHEHE
WE BERE E.?&‘:}.

LR

Trendelenburg!®)= reserpine

, reserpine =

ofi

Fach point denotes the mean from 4 to 6 experiments with the
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DMPP= & 4T A 10ug/kgll 9] Bo =4
BNl MEELAS 4o n, BETN =} o mEE
ERad= o By 5 AgH(Fig3). Wy—-61%
£ Spg/keid kY Box NGl MEEAE S
o, BEA =t AR FBRHRE sk (Figd).
TMAE 50ug/kg Bl ke Beo =z HiMge]l mMELA
& doglow, 100~1,000ug/kge = FHAE A9

ul &5 AEHMRE ey oH(Fig 5). 50ug/
kgo 2 & 4fh 1A OEERE doz oy
100pg/kgil b9 Boz A Fistglel Kk Bl MBS
= RS o (Fig, 6). ’

AKERoZH RIEE syrosingopinecz FEHEo g
A, RIS EEAY 44X nEBEASE do9§&
o ek

) BEERRTEN JAMe HE

ZRIEH BE M nELERS dog o]l 7E
RERE = BIEEEY feAskd catecholamine°]
Fs doglo] BRE Adoz, WEMES € &
FEEY BEe vjasty] st BIERRS dez
A BHERLS 2HFECA BAS kAT 298
o ffE LA HRE HEstd] wgkdh

BIEARRE ES HEREA ¥tq dgten,
425 Z8¥y 73.7mmHg (FHE : 50~98mmHg)g =,
norepinephrines] ¥ KEL HEHY A9 %R

7t dg=t

hY

nicotine-&
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DMPP 50, 100, 200 pg/kg oA &0 = 4} Mk 57
& AAs FEEAY 2 £ g9 HERERENA
o Zyy FEEY vagHd By o BREE
P<0.01). Wy—615% 20ug/ke Ll b9 Eo 24 BET
mEE EAE gog on, Fig. 39 dose-action curve
o el g AAY, HBFE HIdAEe ABE
B Ay, @y S5 4y Py AEES K
Go] HER 2E 99k TMA, nicotined] & K
BRRE —Hihez BoEgd o, BERED dd
FARREESG HET £+ dd ‘

2 BIERE S 25EENA BTz —Be
2 AESRT BeE Y, Wy—615, TMA, nicotined]
A AR #Le 5 .99 DMPPY 4 mE
L& HRe FER HAE Qege ¢ Ad

If) Syrosingopinedt® EIEMKRE O RA0IM2 -

R '

BB HEERREN 4 o FAEHRA HBlE £2 TR
i OEie BE o= AR KA YWHEsl= catechola-
inineo] BHEY Ad¥), DMPPzA+ AY mEE LA S
glovl7] Zega, =% AE= —Kem 2 A
ExR7t d45g%oz2, syrosingopine Tl A 44K
o HEE Gedozd, HERE 2 RBAKEY &
@e wwed e ot
- BIBE%KE, 1mg/kge] syrosingopined Foist
KRar 78 2EHN A MBS RERS TRESS 1~28
Rsel = Ftstd el adze RERIAAE E&
0.5mg/kgez FaAA FAsgdw. o] &Y Syrosin-
gopineo 2z MEREE A9 BEE WA Y 4~58MH
ok A9 —®E3l #A= 9o+, norepinephrine(2pg/
kg)oh hah K-S #5Rs) Qo (16Fel 4 A4 24.6mm
Hgd #nE dos|dAe] syrosingopinefholi= 40.2
mmHg? /g doFe). o

Fig. 3 ol4 2&24Y DMPPE 50, 100, 200ug/kg
ol =geo vt AEHRE MBI .on, syrosingop-
ineE =, DY BES WL ¢4 dds Wy
—615% 10, 50, 100ug/kge] o =@e 24\t syrosin-
gopineo B BMEA 4L KRB T FEfHEA sl
ExetA B/ EE 2ged (=Bl 2BRE
P<0.02), Fig. 314 wcoide] —@hes HERE
» AEHRE A TMA-‘& syrosingopine o 2
BT 92 FAEAA Lot 2 AEHRE Bl
o] WinE HiirBfyos HEIAL okl nicotine
<& 50, 100, 500ug/kgs} o] - o = A} . syrosingop-
ineo 2 @A & FEuttE Y4 AR ABNE
& 240 (=gl A P<LO.02). '
| kEReoz4 BB % RENAE DMPP 2

TMA¥E syrosingopine EETlA = ABHRE HH
& PRS- nY $ol}, Wy—615 & nicotine& B g
RS deog e ¢F g

V) BVRA EEEA KB

bite] ABRPEEERS Stel, DMPP, TMAL: B
ol g R AE ABMRIT ke Bz, Wy
—615, nicotine? EIEFEl o= 4= AEIR
B Vel S o4 g adrz FEE EERAF
AzAE AY ABHREE Box EbRE EE B
ol Fql a9 MEFEWES FRFozA ABHR
WA= FEEEY fEe O% HAs A RES
drb. AHEANAE ~HEBE BES] oz, #
PAmEC] WMEEE #%s SAdce BET 8
WA EARS BN BARY SRS @G
Table 1. Comparis5n of pressor response to sym-

pathetic stimulants by direct injzction

into the right adrenal (i.a. ) and injsc-
_tion into the ear vein (i.v. ) in rabbits.

stimulants | DMPP | Wy ~615| TMA | nicotine
“No.of experi- ~ ‘
ments ° 5 6 o
i é 6.7+£1.7[14.042.1{19.72+4.7| 8.0+2.0
s (10) | . (10 (50) (50)
v 0 5.6:£3.1] 6.3+£2.8)2.41+2.4
Lv. (20) (20) (100) (100)
significance ) ). 05>P
of difference P<0.01| P>0.05 >0.02 P>0.05

Numerals : mean of increase of blood pressure®
S.E. (mmHg).

Numerals in brackets indicate injected doses(ug
/kg). ,

Table 16} #7H o] LAY ABA EARS A
EaRE 284 $AE Ry kSO A4
AU Folrl W —HY DB TR A7t =i
e o4 AEHR HBESAEH, HEN EAS
= gA% T AEHR MBS 29 SRS
AEpel Hild —Bmez o ABHRE Bt
fietEmme = B4 DMPP 9 TMAGlAE iRl
et AEREE melgey Wy—615 © nicotines]
E EEY £T 25 9% o

) AEREWEOE % atropine BEREA AN

Mol me - ,

RERFEE BREAY 93 REMES #8 Fig. 1
¥ Fig. 20)4 2EANY NETRC EREIA 22
BRE S o|BE olF 4ol REMICH KEE
5B Lol WZBMER Y A0 BeAY =%
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DMPP, TMA, nicotine%) 4 olv] #R=e) gl& K
$/3 2EF (Bevan'®, Winbury')l |8 ml Pk
o] ML FWIHE Holmw, FHE atropinejEst

Rl Wi HEIES TR 5OENA, 4hx R

o mEEER 2 FRESIRE H#ste =obeh

DMPPE EHFEAAE #ffglol METHSE Lo
A & 0pg/kgo 2 6 Ay 14.5mmbge] —
Wi FRE, S0ug/kgozAE 1261 7529 30.0mmHge|
—HN TS dezlod, 100, 200xg/kgez BET
wm B EA G4 —Ep TR ca(a BE:
S0pg/kgol ARA AHYPE) kFd g HT #
Hitkel 353 TRe(22f] 15 18. 0OmmHg) & #5= A
b e v ACEWRR G188 atropineEI RGN A=
Bl Sl A METHS 25 9 1l A=t dEg
bl b4 gE —Rel TR 29t
< olel HEhed MEE LA HRE AAP oA Fig. 34
4 2R Y Syrosingopinefi# KB KHELTE= %

4 Hovt EREE: KES EANKE Zrthe Astdrh

o] 8 3 R DMPPY] ZORRpHAH Distd] =g e
o] MBS AW E Aoz FE, FEANA AEH
Hoh B @ R o Bl 52 steld Fagh

Wy—615% IE#RIEE HEANA = [ LA pi#ks)
o Tl BEsrh & 20~50ug/kgo A
BAF%A H3e THO6H T 12.3mmHg)¢
$0~200pg/kgo = N = MEE L FE1S —RTEE (146
2z 20.0ommHg) 3 (S LR o}l A T HHgnal
TR 45 14.2mmHg) L E5 Agsh 29y
HOETE U 2 atropineBETAA L. ol T T
< 5 fddh

Wy—6159] =& ifilE bF KHE-L, Fig. 4914 2t
AAD ARl A AL ERFE KB KES )
i, e B(100~200ug/kg)e] W KHE-S BE
7] ghskR ek olE @ RS FoES Wy—615% &

BEAALE LIS Bl feFA 9rot, ol wew D
MPPA 4 & Bl = feRIeAE 2 Tmste Ao

= Fisc

_ TMA+= 50ug/ke =+ 00pg/kge 2 A £z HA
BN —B MEETRGH P4 24 5mmig)9%
Yoslm, 500pg/keg, Img/kgo mAE, FMe B¥
T mEEFREE 9 ov] A H(18flH 6, 6 F¥ 50.7
mmHge| FBY), =& —Hel Tl oleld —H It
Eol A FUREE =& FRE Mboz LAsgdst
mohA ETF B#Md FRO2A £ 12 0mmig) 2
3.9k},

a2 EEHE E Y atropineBEED KA
% SHF 4Pl AE METFBE ¥4 992, EXRE

Kol Hate mBE RS BRE obF Bigstg o (Fig.5).
Bl 25:g/kge =4 19.5mmHg (56 ZF#£)° A&
JoeFow BE Felwel o LAKES Bmstd et
- ol ¥l 8t FEARE syrosingopine JEF KEANA x
dx \etdeh. oldE Be ERMERFEAAE TMA
= EIHEE Liste Bl 24 e HEEERS
RS E Jtelgl o vk

Nicotinegi& EREE KB 4 & 50~100pg/kgo =
Al BT g o n4fl A5 16.5mm
Hg), #®Este] 500~1,000ug/ke& +3-& 49 RKIEL
fagaol wel #ESL el oh B 0 BEY m
BEFRRol oA (175lrh 8, 8% ¥y 42.3mmHgT
M), = —Hpe TH # 87 iFEAE dogivd
7F mebA ET A TEE sl ATHH 4f:
;Ao —EEYQ FERERRCE 401 A5 38. 5mmHg; el
o B TR BE: 23.5mmHg), =& —8
f9al TRl olol A MufEe] EEs] @nstd=tst ik
3 FiEEe 7 = Fobskel (176 5).

ek KNS BT 2 atropineBEE ¢ KL
A —pEffo ¢ nicotined F 2 MEELRAS oz
(Tig. 6). =¥} 50, 100, 250ug/kge 2 AL, RSt
Foll b —Beel E mBETRES S &Pl A - %
2= 919 0%} (50ug/kgo w4 ZF¥y 8mmHg, 100pg/kg
o 2R ¥ 16mmHg, 250ug/kgo 24 ¥ 24m
mHg? FREE 9o%%), 500ug/kge s 5HF 2
floll A @2 FHES 29 Fig. 6 94 2 AR
nicotined] fk& mEE LA BEE EEME FE 3
oA vl A4 fEstg o BEY P ERAYHRE
& gmstg Tl o] ¥ nicotinex TMAAY IEHsiiKE
KB A = WA DAl el el o R
SRS PR E 7Rl o geh

KEOl A ERFE SOENA 4 20mmHgs} M
EHE Qodled Wahs B2 A Wy—615 50ug/kg
DMPP 1004g/kg, TMA 5004g/kgl) b, nicotine 500
pg/kgl bolm ELial whelgo] K B mt FHEWI
Bl A AT BOET HEEH MEs 2eEd et
Avh. i ol¥d WEE) REMMCE, BIEHEA
YeFisls Aol obvm BIZEMIER =& REtE L
FETFH-e 9 o7l vl =% (Bevani®), Winbury™)2 4
Aarw, K kel olEl @ fhEel mEATHS 4
071 gol mmete] AR An RS ATl
FERp o BEMRIL @ PE Hetd BEA Xy
Aol ohulst A AT & vk (Bk). ‘

¥ el skl MEE LAl BEA R
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=R RS TR B8 RAnREEE-

= e KB WEHRS = BEEEY E P
o Ha E¥Ee-wA 445 G 4+ -
Syrosingopine BB FRAAE & YHEA B KK
¢} H%s @mE A B Trendelenburg!®9) 3%
Wl wA Mfse REAA L REWRE 4 8%
i M) fstol kM2 HSl e catecholgimined
o] AErt =t 2 WHEF BEE ARsn Yk

Hartisons19.& R} 4} reserpinef BMiE#H tyramine
FEHRI @), B2 B4 reserpine B
% 10 Btk HEIRLE wold ke Wik MW
e} st e, AHEY FOL KB A reserpine
%] tyramine FEBHF Bibe 1080 AL
Hstg & Bmaga, =9 KEBRANA cyrosingo-
pinept ey WRMIKE HERS ARMHRY B &£
Bpol By 8~10MR X & HEI AT EE e K
Wl 49 catecholamine EHERF 71 K 5 L=} oL 25
o} Y=ol old7st AAHw, cillis & Nash?) KL
KL reserpinec] Bl #179 FE2Hel Yf
& Hgslan Kol AL  reserpines] catecholamine
WESTE 289 catecholamine ¥EEE 317144 o=
Aol obdsb sla RegstA et olH @ A B K
B HE A KT KE ARKEY B3R —FHA
o] FiEY catecholamine HREEZ} =t Bipat =} EHho)
$ot wpgol ohd g A A gt

HES 2591880 238 RMaks]l, norepinephrine
N $y) KK EHEEYS SHAvbR ), R
BEH #e Rl Fdstsl=le Be DMPPH] 4k
8 SRR ABEEEY  HBY BERC deE Ut
¥l 2 glvl, Wy—615 ¥ nicotine-L FlEe 2H1H8E

A pptete £ syrosingopine@Bidl = EXE#H Y
vhn eyt ¥ AEHREE dodled #HidA,

DMPP, TMA%E of 4Tl = ABEHR- Bota=
= e FHZseh. Table 1914 2+ EAAY HEE
Wl & BE-S EAStaS 4 Wy—615 2 nicotine
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