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1) It was attempted to clarify the sites of action of central (either intraventricular or
intracisternal) norepinephrine(NE) and clonidine to cause cardiac slowing and hypotension in
urethane-anesthetized rabbits.

2) NE produced cardiac siowing but indistinct effect on blood pressure. Clonidine produced
cardiac slowing and hypotension.

3) Intraventricular and intracisternal administration of NE, clonidine, phenylephrine and
isoproterenol did not make differéhce in their effects, except that the onset of cardiac slowing
by intracisternal NE was more rapid than intraventricular NE.

4) Upon repeated administration of NE at the intervals of about two hours, blood pressure
responses changed to the pressor ones, the cardiac slowing unchanged. By this procedure the-
cardiac slowing as well as the hypotension by clonidine were gradually diminished.

5) Clonidine, when given during the NE effects were persisting, did not produce the lowering:
of blood pressure and further decrease of heart rate. NE, when given during the clonidine-
effects were persisting, produced marked elevation of blood pressure but did not produce-
further decrease of heart rate.

6) After intraventricular administration of regitine or desmethylimipramine, the cardiac-
slowing effect of NE and the clonidine effects were not observed, whereas NE produced:
marked elevation of blood pressure.

7) Reserpinized rabbits showed pressor and cardiac accelerating responses to NE; slight pressor-

¢ and little cardiac responses to clonidine.

8) It seems that the cardiac slowing by both clonidine and NE as well as the hypotension by~

, clonidine are mediated by the presynaptic e-adrencceptors in the brain but the pressor responses tcs

NE and clonidire are mediated by other site(s) than the presynaptic ones.
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Fig. 1. Time course of changes in heart rate induced by intraventricular (i. VT.) and mtraclsternal

(i. C.) administration of 300 ug of norepinephrine (left) and 30 g of clonidine (right). Each
point represents the mean of seven experiments.

“Table 1. Effect on heart rate and blood pressure of norepinephrine, clonidine, phenylephrine and isoproterenol
by intraventricular (i. VT.) and intracisternal (i. C.) administration.

- D ; Heart rate Blood pressure
Drugs oses (
& & i. VT. i. C. i. VT. i. C.
Norepinephrine 30 —2642.0(5)  —20%2.9(5)
: 100 —34+3.5(5)  —3136.3(5) :
300 —41+4.8(10) —3143.0010) not obvious

1000 —68:k7.6(5) —46+-1.6(6)

«Clonidine 10 —43-+6. 2(4) —394-3. 004 —21-+2.4(6) —19+2. 2(5)

30 —46+7.8(10) —43%7.3(12) —41+5. 0(8) —45-£3. 410D
Phenylephrine 300 —30-£6. 5(7) —38:+6.8(8) not obvious
Isoproterénol 300 . +16-+6. 3(8) +14+1.9(7D ~224-3.2(5) —26:+6. 9(6)

Numerals in heart rate column: difference of the heart rate for 1 min (mean+SE) before and after
administration of the drug.

Numerals in blood pressure column: difference of blood pressure levels (meanz-SE) before and after
" administration of the drug (mmHg).
—+: increase after the drug
. decrease after the drug
._Numerals in brackets: number of experiments.

In any group, before administration of the drug the heart rate was between 220 and 280 and the
blood pressure 70 and 110 mmHg.

AL A ol FX) £ LEMAEE = METEmY % o B : NE(30, 100, 300, 500, 1000 pg)¥l ZEA
B BRYT 4 9o, BEREALANAE RIOEE L EAEACR MmMEd —Fd #EHe do7x &%
Ib B Al et =3 BED wek BOR o}, B fmsiE), BES LA = THE 4ozon
A ARE ¢ ¢ d4H B #e RS Zol & 4 dglvh. NE £ 5?9011
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AL 2Epgel thA NE& BAT «A& Astelel
MEERS QoA # 105%dE RmE srkol B
EEgl o vhA 28RIgEe] 4%k NEE HAZ oi: fk
Sglo] HEY MELASE 4oz vh(Thle 2. mEL
RS AR GGd kRS A%std 2~35%d
BEd BEstn 2~3% ol RSt HEstebsk ke
THest 10~300# A FEmEEe = B vt
Clonidine & 2§58 MfSo= HAT -t 2H, 3&
F EA KA LEROYRE BIR BRBHIT
METHEHRE #K K= 5l oh(Table 2). 2EIK, 3B
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Table 2. Effect of repeated intraventricular administration of norepinephrine and clonidine on heart rate
and blood pressure

First Second Third Fourth
(E:flogr;j difference CEfo(g:) difference (E:£§:> difference CE:Ifl;?) difference
heart rate
Norepinephrine 230-300 —384-4.0  208-295 —3946.4 230-295 —~3747.6
an 1)) ¢
Clonidine } 230-296 —40+5.2 236-280 —33X4.8 220-280 —24%7.0
s 16 » an
blood pressure (mmHg)
Norepinephrine 80~-100 +10+7.3  60-100 +2246.3 60-80 +37+5.7 70-100 +62x7.7
’ am (6 (B @
Clonidine 80-110 —454-3.4 80—110‘ —31+6.9 80-110 —264:6.6
(10 ’ 6 6
The drugs (norepinephrine: 300 or 500 pg, clonidine: 30 pg) were administered at the intervals of about

2 hr.

Before: number of heart rate for 1 min and level of blood pressure before administration of the drug.
Difference: difference (mean+SE) before and after administration of the drug (+: increase, ~:
decrease).

Numerals in brackets: number of experiments.

K HAMY 0 U MEEE WA EAWS A AdE w3l NE W clonidine Aol 24 clonidine

A9 &5} gt 4 NE %R == B8L REshe usk=t
[] Norepinephrine ¥ Clonidine 0] 2}2} [A) Norepinephrine 0] Clonidine ZiR0f n{xl=
Clonidine % Norepinephrine %5201 L2

nxle= ¥EF NE (500 pg) & RRIEASIS 20~305% Ll #
NE¢ RERAS BZ% mMELAS doAx cdo- DR HIAA  clonidine (30 pg)& BAREAT I =
nidine 8] REEAL] LERD 9 METHRAERS @ o9 clonidine 2 o Mk LERLE dosA Wk

Table 3. Influence of intraventricular norepinephrine (NE) on intraventricular clonidine effects, and vice versa

Ca. 20 min after NE (just

Before ‘(l:)leofgir(iaine)adminstration of Slz.ni%iointemn atter difference

Heart beat per min 260* (224-280) 214 v(192-240) 210 (192-240) —43-3.3
Blood pressure (mmHg) 84 (70-100) 79 (64-100) 84 (64-94) +5:+2.7

.Ca. 20 min after clonidine .

(just befor administration %;: 20 min after

of NE)
Heart beat per min 269%* (240-308) 231 (224-248) - 225 (220-246) —6£3. 38
Blood pressure CmmHg) 95 (90-100D ) 68 (60-80) 121 (100-160D +63+9. 4

*n=6, *Fn=4
Numerals: average and range (in brackets)

Difference: difference between second and third columns (mean==SED.
Dose of NE: 500 ug, Dose of clonidne: 30 ug.
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Fig. 2. Effects of clonidine on the blood pressure response of norepinephrine, and vice versa. C: 30 ug of
clonidine administered intraventricularly. N:500 #g of . norepinephrine administered intraventricularly.
In upper tracing N was given about 20 min after C. In lower tracing C was given about 20 min
after N. Lower right tracmg was obtained about 2hr after left tracing as ‘a control response to C.

Left scale: mmHg.

I METBE AY dosx Eri(Tie 3. Fie 2)
~ [B) Clonidine 0] Norepinephrine %50 0}
e 2
Clonidine (30 zg)% BA EAT 20~305% L#F
RO 2 mETRe @t ¢ v NE GO0 xg)s
BAC A old) Ll 2 BLE BEje] &
o fmEER FHEYL RS 24ct. B clonidine &
2 60~80 mmHg = W7 glglnl mEEL 100~160
mmHg 2 R F8¢ o} (Table 3, Fig. 2).
< HEA I~258RdA ARAste 2~354d BEd =
gt o} frfps) TRsgos RRY mERBE 30
LUk i gl el

[V ] Regitine 2] &

Regitine (250 pug, =& 500 ug) ¢ VR =& R
HEAR 1368 780t L8 #Eo] dgod, 2(d9
AE BB ROATHE 12, 2049 BPXE # 20
Sl ROBEE EESAZ, M04E 1580
12~40(F13 26)9] BAE <LoA INMEgdE B
=2 ggkeh. mEES 13419 3fl6) A & #iEho] figl.e
v, 10f19) A& —RE9Ql TR(10~40 mmHg)e] ek
et

o] MEERE

Norepinephrine: Regitine BREA 45~6058
BARZ EAT NE GO0 pg)t LEdE AY #HE
QoA egto) EET Kk mEERS do
At B NE®EARNS MmEEel 561 F% 85 mmHg (F
B : 80~100)8 LH &% 4445.0(SE)Y] ERE g
7 v}(Table 4, Fig. 3). '

Clonidine: Regitine HEA# clonidine(ZEA 30 xg)
& LA, mEd A9 BEHE dosA °‘9,b>KTab1e 4,
Fig. .3).

[ V] Desmethylimipramine 2| 2§

Z3H(DMI) 50 =& 100 pg & ER HEAL O,
mEEe] A¢ #EE XA A% 300 ug & Lol
A A E ok 4B AE A WES Josix &k
2} 5G] A & BKET Ein(15H 8~20)—"“'— geosn
M oA E 7l BEre doslx Sk 2
Bl A BEEE TH(20 mmHg)$ %_l_cs_zin}. ,

Norepinephrine: DMI(300 pg)ZEREA # 3058
ol ZERd EAT NE (500 pg)E Lol & #Ehe o
o714 Fsront mEES FEEY HE LES do
AoH LABIES regitine A% LAt W &34
©}(Table 4).
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“Table 4. Influence of regitine, desmethylimipramine (DMD and reserpine on the effects of norepinephrine

and clonidine

" Norepinephrine (300 or 500 ug)

Clonidine (30 pg)

heart rate blood pressure heart rate blood pressure
Saline 0.1ml i. VT. —414-4. 8(10) =0010) —4627.8(10) —41:£5. 0(8)
. Regitine 250 or 500 pg i. VT. =006 +444-5. 0(5) =0(8) =74:5.2(9)
DMI 300 pg i. VT. =0(7) +61=+14. 5(6) =006) =006)
Reserpine 1 mg/kg i. v. +30-£5.9(8) +48410. 2(5) =0(7) +6+1.8(5)

Numerals: same as in Table 1. (+: increase, —:

decrease).

Heart rate and blood pressure at 45 to 60 min after regitine and 30 min after DMI were almost as'same

as those in the control rabbits.

-Reserpine (24 hr before experiments)-treated rabbits showed decreased heart rate (range: 120-~156 per

min) and blood presure (range: 50~80 mmHg).

Fig. 3. Effect of intraventricular regitine (500 pg) on the blood pressure responses of norepinephrine (N:
500 pg, intraventricularly) and clonidine (C: 30 ug, intraventricularly). Between left and right
tracings regitine was admlmstered and about-45-min later right tracings were obtained. Left scale:

mmHg.

Clonidine: DMI ¥ A% clonidine (30 pg)-& ¥,
JfiERe] A9 #BEHS dovR ek} (Table 4).

(W] Reserpine 2| g%

Reserpine (1 mg/kg, iv) 24B5fiEd L 156]
~Z83 1580 154CEE © 120~156), MBS 60 mmHg(#

YE 50~80).0 2 L, MFE =5 JEREmEpe et

P, TRl gl

Norepinephrine: o]=] #2® 3P ] 3te] RER
«dllzke] NE(300 pg)dl BREAL OHEEM, GiKE
“F-E 8l o7 vh(Table 4.

Clonidine: 30 pg &) ERHEAL LEdAE AL #
;e dorl ghot mEES EEFE ERS dog
}(Table 4).

% #®

NE 2 clonidine o] &% Jl‘)ﬁﬁ/})ﬂ- regitine, DMI
HEABA = JeERIR $o B clonidine = NE =
DR Y& KB4 44 NE ‘;-1. clonidine
2. BEY DEBLE dox %E %S NE ¥
clonidine ol &3t LERD Bl = ;izﬁ;!fﬁol D&
selgla Q. olul @] clonidine fER-S AiE2] nor-
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adrenergic nerve K+l ¢ NE e B 93
2 A& dHA glomL, Spim@e] A $RIES o]
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& 44 8% + 2ok DMI} clonidine fF el
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dow o Bl Mt AL Kanol= DMI 7 e
a-adrenoceptor ¢l] - 3 35% antagonist 249 #:
%3 noradrenergic neurond] %3 MEERD,
receptor & sensitivity 8| BHOS o = /42 Re] R
B gdel,

NE«] &8t L@RPd. Astd A o fEASe
presynaptic a-adrenoceptor BH &R Y= A 2o
=, R TR MR 92 Aolwl mpyx
AT, a8 FERAA nt uist 2L clonidine
o] e R v Fol clonidine & fEHBE} ¥l 4§
Ro2 #AUYE 4 et

AREBANA clonidine 3 NE o}9] . HEEFH 2R
Bi& Foluwl reserpine BEE#IA NEE: Hing

g 051} clonidine& 3% %3 B, NE& &

e o HR} WmEER g2 clonidine & WEHEH

gdrie Sholvh. BA =+ #Ad AL NEJF ¥ i

A dfe] BESS At Bon v FoBnm,
°] NE] fEfl-& iEtke] Aor ZEfdA. B NE
= LERAOER Dbl il A LEEMERE o
23 & #HET 5 A5

RELEFA T BYHRo 2827 A=A NEE

noradrenergic nervesi uptake 5o} fEfIBLE ] B

= &5l clonidine @ 2% =] E3ol st Aow 4

4%+ 0¢ A 2o

NE ¢} cloniding 9] iMmBEEfs ol & 287 9ot g

clonidine o] ©]% MEETF#-E regitine, DMI, NE A
ol & doluix gstod, ol LIRS 2-e
HWigo 2 BPT & d& Aolvl. 28 NE+: HR
Kool A k= =L2A regitine, DMI, clonidine HE A%
die odls MELREE demfith. o ¥ye NEs}
clonidine & fEFZie] H—= &3¢
A L S

22} NE A clonidine & regitine, DMI, %9
A vl 2 METHS 9055 £5t4-38
MEE Tl IS clonidine & fEASkc] NE #£/E8,;
SE EES BT e 9t gk, B kst
o] BREEstE clonidine, regitine, DMI, NE ¢ /%,

1A= Sleleh

" Philippu 52L& el A B clonidine &} £o]

ol FE@ikel 9l HWE 4 g 2k —F NE
: clonidine, regitine, DMI ## Tl AL $RT me
EELAS 927 AL NEX L2 clonidine, regitine-
ol fEMsk= WMOLLISE e Hirl = fEAE o]
Xoll fEAE Ht mELAE 2034 s v
Reserpine (B H H ol 4 = NE, clonidine & =% i
ETE, LERLE dovx Xig3e o T, &
D7t FEREPR RS tone o] R HBAAE dolrhn
EE¢E el glon, o] MPHY Aol TR
% tone o] WAl BETE ¢ 4 k. T} rese
rpine JRE Foll A NE = FH3 MmBELE, LE8he-
4oz, donidine T Bt mELAE oz
& FiEdl = o1& MHEe fFAS ol mELEFSE-
dodle A& fasts Harsk 88 Rt 9ok
—fgfye. 2  clonidine -&  FI3EEE wle)l o] pre—
synaptic a-adrenoceptor ol fEf8slel NE EE:S W
DAl dHA B, F BEEL cloni--
dine & o|2i§ NE & HAE fFRLS oHE adren--
oceptor o fEfste BEBRA HEL o4& FES-
L 9lvh Hl Schmitt %2 Kol 4. g-adrercceptor-
antagonist 41 piperoxane &} R A ¢ 24 clonidine-
o o3 mETE, LERO/ MEdS WmEstddx,
go
=3 FR TR 2§ mE EFo] mE=lv & A

il o38Ol H#ASY, Mtle NE#EES
Bk, B#E-L WK TH 3l a-adrenoceptor &) B

B G A5 g olHE T RS BEsH
X HBRES @B, clonidine, NE 7} reserpine-
BETUA mEERFSE dozl Philippu §%e] ¢~
his a-ad,renoccptoi o B ERMRES T 5 e A
oju], c_loﬁidine, regitine, DMI, NE %—9]\ FE T
A HI presynaptic a-adrenoceptori}.?] n B2 S
d 3t HEEE RETAA gl s NE4 &3t i
@hﬁ-’% presynaptic receptor I#+¢] - a-adrenoceptor-
o WEA g% Aolet ¥ F & A A =37 9]
& § a-adrenoceptor 7| MEEs] Bt A vk S
Aol ol s Lffel] BHsAA = FETT-L reserpine fR-
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1) Urethane BEEFFRES HMAGIME =&
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-8 OEEL 2 mETROREE KEEAN g2t A
A= 9}, .

5) NEHA#% NE & Ffshar -2 o clonidine
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