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Effects of intraventricular norepinephrine on blood

pressure and heart rate of rabbits

Seung Ho Shin
(Directed by Profs. Kyu Chan Cho & Yung In Kim.)

Effects of intraventricular norepinephrine (NE) on rabbit blood pressure and heart rate

were investigated,

1) Blood pressure was little affected by small doses of NE (below 500ug) but showed

marked rise by 1 mg. 2) Heart rate was decreased by intraventricular NE (200-5005g). One
mg of NE caused less pronounced bradycardia than with smaller doses. The bradycardia conld
not be observed in vagotomized or atropinized animals.

3) Intraventricular NE potentiated
reflexive bradycardia produced by 5-hydroxytryptamine,

4) Cord-sectioned rabbit showed
different responses; the smaller doses (100-200pg) produced transitory bradycardia and

“depression of blood pressure, which followed by tachycardia and pressure rise. The transitory

bradycardia and depressor effects were not observed in cord-sectioned and vagotomized rabbit.
5) Treatment of animals with reserpine, guanethidine and hexamethonium changed the

effects of intraventricular NE on blood pressure, i.e., in these cases the smaller doses of NE

caused maked elevation of blood pressure.  6) From these observations it was inferred that

central NE caused stimulation of cardioinhibitory and vasomotor center. The former scemed to

be more sensitive to NE than the latter. Susceptibility of the vasomotor center to NE seemed

to be influenced by peripheral sympathetic tone,
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2kg p9ste] FIEE Urethane(lg/kg BTHRID B
BT ATHRS 394 thesh 2o e stich
WRIRMIE : Bl Canula $ $8ASH] 74 Mano-
meter & 3t MEES Kymograph Lo #32stglom]
HORMA = Heparin & AT }

CRE : —SERAE LR BHe ¥5)9 ey
LEERES ERSgrh '

BBSEATEMEA : 09 KA wHek —[e) f
52 Aol Polyethylene Canula & A5ty o Wy

ABRS 0.2m! & YARES S92 EES BEAEM-

37°C = m|sra e

FEEREW : Urethane FIBFRR S #H1~52 THEAML)
A FHE gisid e ke adz g F
Ak HEEES EpREride A 1HH 793
o},

Y GRS 24 Norepinephrine hydrogen tart-
rate (Fluka),
creatinine sulfate (Merck), Epinephrine bitartrate (K
& K Lab), Reserpine (Ciba), Hexamethonium chloride
(Fluka), Guanethidine sulfate(Ciba), Bretylium tosylate

Atropine sulfate (Fluka), Serotonin

(Burrough Welcome), Phenoxybenzamine HCl (Smith
kline & French Lab.) Dimethylphenyl piperazinium
iodide (Park & Davis) o] =] Reserpine, Phenoxy.benzamine
< BiEe 0.9% RERA wEsts AR
Reserpine -2 250 mg & 250 mg 2] HjigEe=} 3h4 2ml 9

(Table 1)
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Benzyl Alcohol o] %A 21 # 10 mZ 2 Tween 80 & H03r,
T RIS FEEkEA 100 m! 2 54t Phenoxyb-
enzamine -2 Ethanol (49.9. %)K Propyler\le glycol (49.9
%) B B (0.2 %)) EAW 100 mg/ml 7 57 iR
A9 = AERERTC 0.9 % REKE MEEstA . REES
Norepinephrine, Epinephrine, Serotonin(5-Hydroxytry-
ptamine) ¢ Base 24 elAE o 24 FRSGAT

ERm®

EAC] NE & BRstel (T “BRNE" SR
PIRER AR #He BEstgch
A) 2HREM A0 M2 g

$87s NE 100 ngGB) o 24 = DEfRE BTHLse
Bk 9ot HEe ggon 200,g mE W2
A LEEE ©55RATE EWE B E e
30 SHEEEE WX RER QYT mEE §3~5 5
B = —iBke EEY RS Rol: At —& 9
§lot(15 Flsh 540 KESFllA BEel g T
e wol=fis ik Table 12 = #&RE FRE
Aol® NE 8 10~15 S LEHE £RIAL M@
B Rol BiEAE Zaglou ol Hebhe Tk
Jd LEBRIHEE Bl Aol mBEel ERel EW
AR LEKE FREAL BESHS) ALl
o ool A B 4 9 AAY 10~15 559 OER
LREE BEHIQ o} (200 4g 235 P<0.01, 500 ug
23E P<O0.05) 20~30 /o= DM HEYE £ 4
sisieh

Effects of intraventricular norepinephrine (NE) on heart

rate and blood pressure of rabbits.

Blood pressure(mmHg)

NE d N ; Heart rate per min
oses No. o after NE (min) after NE (min)
(ug) Expt. control 10~15 20~30 45~60 control 3~10 15~20
100 4 280 275 106 106
-+ -+ + +
14.0 16.5 4.5 6.2
200 11 280 236* 260 262 106 114 - 108:
' + =+ =+ + =+ + +
10.0 10.1 8.7 87 2.3 3.9 2.5
500 4 202 262% 272 285 102 112 103
+ + =+ + + =+ +
5.0 10.5 14.1 5.0 3.5 5.4 3.0
1,000 8 271 244 255 275 100 158* 103
+ + + + =+ =+ -+
11.1 15.5 9.7 10.1 5.3 10.0 4.7
Mean-_i;S.E. -

*Each value differs significantly from ‘the controls (P<C0.05).
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BANE 1mg 24+ mBRES ke paids 2
F3pA et glsielel mE FlolA HEES RS do
ZtH(Table 1, Fig 1). o] LH-& 1~2 pefbe] kol
FESH o]0l A 545Rstel AA MRS TS 0
B MEERC vhe} #3 RA 2 fste AESH
@i 6 Pl A AN TEMEC HETS ng
t}. Table 1¢] #7501l NE lmg ol k3 20~30
A DEEE mERel EFLRH Bl olwx
200 1,500 pg®] el A £ 4 lglw A 7o HEs
BAE £ 5 gldrh o183 BRE 23 3 FERo

= OAWES

BSANE o DB ERel NES &9 23] Ahsh
2 —BE9el AoledA NElmg 24 % ARe NEG f
F A whRsA = —Bel DEEAT kIR
2 el FHfkatel s DEBODET RBEAE
o 957 HEA ®EE NElmgondt mEL 5D
HaE hfEkkel OEEERCE fFRSE BT R
shel L3 MABET o0 HESEUE Rt A
B RN R (RS BB KERElo 2z = 21
Bo| FRgks-h.

(Fig. 1) Rabbit blood pressure : effect of intraventricular norepinephrine. At 1 norepinephrine
was injected into lateral ventricle; in left 200 g, in right 1mg. Each tracing was
obtained from different animal. At . 5-HT was given intravenously (10 pxg/kg).

Time : 1 min.

D PMEEWMESRYE = Atropine E@E#%o
8 FER BBe=A BRNE OEELS Qo
& YRF] A Ee o] LEmEAS TR B
T 7] Bt WIMRKEMTEEE =% Atropine(2
mg/kg) FE NE 200 ng 9] 32 ugkot.
(Table 2) Effects of intraventricular norepinephrine

(NE) (200 zg) on heart rate and blood
pressure of vagotomized rabbits.

Heart rate per min [Blood pressuremmHg
Control 15 min Control 5 min after
after NE

Intact animall o117 243%495 100:6.5 109--8.1

(10 cases)
ifagotgmi?ed
anima
(6 cases) 28310 271+12 96i2.4 104+6.3
Mean+S.E.

*statistically significant decreas (P<(0.05) from the
controls.

Table 2] 4 mrihdle] o8l qk KEAA = AL LE
BAE 2 4 9dger mEBgE)e BREEt =AsrA
gt} NElmg 2A % Lffde BES &+ 3o
MRS FRE BHERCIAA Y BEe EFRSS

2) BSANE 2| 5-Hydroxytryptamine(5-HT) ¢ {k
Bt AR D|XE= B FEAA S-HT 71 R &
PR olzxle] aiA glom K#iEe] Lee® o ksl
FHAE REE Ak o] 5-HT KRS XMyl =
& Atropine JRBffel iBkE = BiozH ol RLMME
Bo] EMHEL ol LAY MEANE (&3
BIRE KRR LEMSUERREAAS HEA 3 B
Z ¥.o} [YANE 7} iEEeS O g (Cardioinhibitory
Center)o] fEfidol #RIE A -¢o2 MANE#K 5-HT
TiRe] ®in= 7t AAAshE gt »oket

Table 3of FpRE “Slowing percentage”= 5-HT #
EEe 6~12 BRSO 5-HT Bl LigHel
B3t moaEel o o] 5-HT o k3t ke WARNER
o= EFHELAL E 4+ 9ok “Duration Showing



—— Korean Journal of Pharmacology Vol. 1, No.1, 1965 —

(Table 3) Effects of intraventricular norepinephrine

(NE) (200 pg) on 5-hydroxytryptamine-

bradycardia.
after NE
before NE | — 1z 1 2556 min
Heart rate | 285415.0 | 242422.5 | 269-+19.2
per min
Slowing : .
70.3 59.5 663
‘percentage t # -
(range) (50—84) (46-79) (44-85)
](Duratigl)l
secon
showing 4.6+2.2 | 8.8*+2.5 | 6.3%2.9
bradycardia

Except slowing percentage mean+ S.E.
*Statistically significant prolongation from before NE
(P<0.02). Expressed as percentage of the number
of heart beats for a period of 6 or 12 seconds after
beginning of cardiac slowing to that of the originals.
Expressed as duration showmg below two third of
the original beats.

‘Bradycardia”= 5-HT #giigs] OLEEC BREFEY O
B 2/3 TS EFste il o8 Ao ox%

oA mrhyel HANE kel = ool # &= 5
&2+ £ 5 e (P<0.02) H 5-HT %Rl j§A
NE FETAAE L& & = ggos] olme iy
RNE 7} 5-HT SRS o] 271 RoHEREH] g
— AR (LIRIIHIRE) —ol FELE S HEES gl
Rk 5-HT of k& —psive] mBETH#RE EARNE
o BEe 1A ohe gt

B) HEBEERREN A0 M Bk

ko] MEWETEER 2 50T Hikdoiae

(Table 4) Effects of intraventricular norepinephrine
(100~200 g) on heart rate and blood
pressure of cord-sectioned rabbits.

Ex Heart rate per min {Blood pressure (mmHg)
o, Control e e e | control | Taximum
cord-sectioned ' [
1] 120 | —45 0 3 0
125 —-65 -~ +30 20 —+30
30 125 | =55 +10 | 2 +20
41 130 =70 +50 26 +26
5| 110 —30 +30 24 +30
cord-sectioned plus vagotomized
6| 135 0 +23 30 134
7 125 0 Q 34 0
8 170 0 +20 30 +30
9 160 0 +30 30 +34

ANE o EBo=A MANE k3 LRI Kk
W mHET RO Q& & 29out Bhargava &
Tangri &= 5-HT 7 opig%e ) SRMCEHRS WHE
BAAD T stz HANER o] sh7ko] ZmkiiEr
el A3t = MElE ooz LERIE 2
o7 EH RN BEE stertE mErle R
IR Qelvle s 100, FEME FElA MANE
o HRE BEdste Bgtoh ,

Table 4] FR= o] e AAND THEHIRES B
FRIMEE-S 20~30 mmHg © = xﬁﬁ%a v ma D
=AY 5B 110~170). o] 23 Rk A HANE
(200 ug === 500 ug) = 25@101 A —Eel (830 B
S S DERAOE 9o79.0m (Tabled o] R
A BeE 2B LEEE LEBEAA e
5REEEASY) ol ol A 1S KA 4 FloNA & N
NE pIgie] Oigect 94 #me ofse 2echt
5~10 3ol FEiRREE = =aiziel. BB REW
TR WRIES TS 4 B1) FIEol A= MAINE.]
RS LEBRLE £ 4 990 145 BAD 36
AE REE 2 DEDHEV BmE S 2 5 Ak

MmEES DEEATE REE T Biel —Betel —BEKY

ol TRl Yotk FRYE ¥ 4 99 (Fig. 2, Table

4). FEWBCTERE ROT FKEAAE LEED7
gl bAoA —Fste] —Bpiyel MEETHEERC] &
MEE ERe] #igd st 5 anstel FRER =zt

(Fig. 2) Blood pressure of cord-sectioned. rabbit:
effect of intraventricular norepinephrine.
1 :intraventricular norepinephrine 100 ng,
H: 5-HT 10 pg/kg i.v.

e : Drum was stopped for 20 min. Time:
1 min.
TR R el el BANE o &3 —Bied O

L
BE R MEE Tl MEMEEY S o % #gar] 9
stel 2 ol A MBS BIETS 1 WG =3 mRE
9] NE & el sl Exl DigRd mE T i
BA ohqstgdet. w2 fldlA & REMLDEE shA o
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A 18 MANE BRe KESD s olbs
1 ErrS vl S3RES LEROR METH] 2R
et

5T Bl fkstel MMANE Fb REERHSHEO MR
5 BT BRT 5 U9z =3 TEEEIRED A
£ 2EFEAA & F Q9w DERNE MRS
Jdog ¢ F gt oldd @Mt mERRS
BANE 7} Ml o] A Sfiigel BATo R4 HiEs s
Aol obde LE HEBMBBoZA HET S dvo
=2 o] #E= IMANE ¢ m%&Eg) g (Vasomotor Cen-

ter)ol 3 EHEEAOS BRET (i ETBIR).

C) BSANE of k&t mEEREMA2 e

ZEFLEAA = MBLE OEEmE HERA X33
ER9 NE7 FREgSpIAE 4L HRE &
fEhAl e HEEETol sty ZeRAT tone &) Prdvl MR
NE el Es rliS RS 222 BT -+
Do 2 FEo HEEY K3hel AMZRMIES tone
T WhAA oA MANE S mBel mAe S
RETeRe] ket

(Table 5) Modification of effects of intraventricular norepinephrine (i. VI.NE) (100 or 200 ug)
on blood pressure response of rabbits by various drugs.

Treatment* No. Original B. P. Maximum Significance
y of after increase of
(mg/kg) Expt. B. P. treatment after i. VT. NE increase
106 115
none 11 =+ 4~ Nil
2.3 3.9
Hexamethonium 113 65 125
2.3~4.1 6 + =+ + P<0. 001
mg/kg/min 5.8 7.2 12.0
Guanethidine 115 78 131
6 + + + P<0. 001
Sme/ke 5.6 4.8 7.3
. 112 97 115
Bpety o 6 + + = Nil
5.6 8.5 12.1
Reserpine 97 154
8 =+ + P<0.001
2
mg/kg 6.9 6.3
Mean+S.E.

#*Hexamethonium was infused for about 30 min, guanethidine and bretylium was each given as a single dose
and reserpine was given 3 hours before experiment. I. VT. NE was cach given 30-60 min after treatment

except case of reserpine.

(Fig. 3) Rabbit blood pressure: modification of effect of intraventricular norepinephrine by reserpine.
N: intraventricular norepinephrine 100 pg, E: epinephrine 2.5 pg/kg i.v., Time: 1 min.
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1) Reserpine : Reserpine ng/kg BIEARE 3~4
B mEES £F FHSe dglort ORs B
%S PS Bt 4 130~180). JFIRANE (2 pg
/kg) == Epinephrine (2 pg/ke)® REHRE HWHE
ol Heste] BESHA] Avh old fARs] NE 100 vg
EE 200 g T BB MRS FHEY ART ERES
2310 #hire] R o5 Tstg . (Fig. 3, Table 5)

DYERE s dor &l AL E £+ &
Ak GHdIA %% 140 180, 180, 130, 140, 150,
150, (F# 155)) FEAl BANE ol & &% 190,
190. 180, 180, 160, 190 (Fi¥ 182) 2.2 Bim= A A}

A 1ALl E —

2) Hexamethonium : Hexamthonium 2.3~4.1mg/
kg/5S SEIFARASC] B IRTH = MBS ZWs T
BEEHE 30~40 el & AY FmEA Hzzkerv =
¥ FTRREE(50 mmkg A4S 22 MRS AR
v}, olu] #HAEANE =X Epinephrine o] {3t mEE
543 Hexamethonium #EGe] Histed #ia= o 3L
9] = Dimethylphenylpiperazinium & o}%-# #HRE 2
3}?4 3tk BMANE(200 ug)= fistele] WEER

BT MBS RES o 24tk v}t Reserpine. R
E%(%Q} e EE LRSS FEkEe]l FHI 2~34
Fashol FERREES] HEEFSISAS

(Fig. 4) Rabbii blood pressure : modification® of effect of intraventricular norepinephrine by guan-

ethidine.

N : intraventricular norepinephrine 100 “g, E epinephrine 2.5 pg/kg i.v., G : guanethidine
5mg/kg i.v. At - drum was stopped for 10 min. Between left and right tracing 20 min

elapsed. Time : 1 min.

3) Guanethidine : Guanethidine 5 mg/kg 9] #HiER
BHREA MBS S 30~60 e HEES K
#HE o] A¥g 70~90 mmHg & £33} olul FIRANE
Epinephrine &} 7t B WANE (100 ¢
= 200 ug)E EEY ) MEERE Joge
v} 2 Pattern & Hexamethonium pRIHRES} v $=38)9l ot
(Fig. 4). '

4) Bretylium : 5mg/kg o] FiRE#EE BN &
e THe 28 T B d=goAv ==
~10 534%0 = =ehgte}. Bretylium 20~30 5 g
BWIRANESRE BEdd ddt =289 MANEY]
= Eifo Hexamethonium, Guanethidine %] B2
Hepol 2ot 6 IR 5l Ae A BEE B o
Av =: EBHG LR oz Bz 14ld4E
#1 50mmHg ¢} ERE Z3tg

5) Phenoxybenzamine : 5mg/kg: s FHE3  mET

M-S #zkste] #1BRAHE JEANE 200 pgo
LE #ERAN X345

7 7

FUBS=ES] #fad NE 9 7EBERe vxe ﬂi%ﬁ?ﬁﬁ
Be R AN R —Fstel LERAE

oA & & 9k M WAL R WAL X

A HEE —KAAG] Spe~lmge] NERoZ
igo] g ATHE WEV S 50~500 ug o] Fo =M MmEE
Te goAchs MEY 7 gov s 40~80 ug
9 Eoz MEEHBAE B dov LERIIT B
o] sl A AT R, WWAAY B
e ARBR2E 98 REAA S RS —BA e
o} B) SRl AE 500 g MY BozAE mEES A
o wHe gAY EES LS Higstgon Imgs

o7 B

Ay HRE LR SoR
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—— WK : MASEP Norepinephrine o] KIE Lhf K Ml w1 A& #E —

KEoN A JEANE o] skl LIERAIT Ehd AL
of LE T E BEToE Holr KANES 2%m
Wol WUk $5E BESET 2 & glov ks
YEF == Atropine RESGUEAE HBASe Wow
o Fo] MEGY) FE KT & & ATk higk:
ARMERT S Goksrd vl e TREHREIA S 24
ol glolAl e gzt BEEY LEEA e ol R ol
AT kot e MBI Fome o] DLIER
ARERS] RIS tone o] ETY HRI E 5 4
29 Azl g REoD JEES MAEMEE
o WES QoA BRI doyE= 5-HT e HEA I
ANE ol &= 3{be] =8 (Table 3)& [GANE o (k3
DB TG — DI H R (Cardioinhibit-
ory center)—o] FUEHES BNEAAR kDL HHA
.

Bl QolA = JERNES] fkatel LA ol
Aol HEWCT BRI Lol BERH e 5Ed
Ax EAWCOE S = A9 5228 LEEAT BE
e Hehel AL PH CEEWIGS WEY g
gl AE Fyy 1M 799 WMol m ATVl

= 1450 32~37 9Ed) drhe HEE v FolRol .

ANE 7F DEEADE o1 29 & e fiel A B skt of
Re Qoo gejqe] Mabmitel £Ele A xet
= RENA 3ol obdrt HER= -

RERAA Skl MERY i 2HFEANA
= mEBEERES oA R E MANE 100~200 g
9] gol ﬁﬁ%ﬁ%ﬁ%{% Reserpine, Hexamethonium, Gu-
anethidine %2] 3EWEE = BET OBEEFRE ¢
oAt Bolrh T o] mEEEFC] FEARNE 7} &
el Wk 971 AEel 2R ohdrke THT
BEE pE 2ol 8 Hasselblatt & Sproull'”-& KR
RS o] BEegt Adrenaline of (K3} SBfukEL Adre-
naline o] JEFEWS Fhe] RFMmitel B> =+
of el Aot sty or olHEmEEE WIS
ol ebd =B & OGRMBEE B gAY ==}
WAoot el F= olvh RER oA ERT
o 2HFE =E LI Eo REE SAGIE KE
A& 500 ng PITFO BoEAE MELAFS <o)
o EAC] olelst el mEERE o
vl e Hasselblatt % Sproull o] A7 BiRe
REES o213 #fEe]l MANE 2 33 TR
Jotel mikrhel =7l F stoivhe Ao "k OB
o BEslA Etetel mAW FWHEIREA A & TR
Biol eh BT o8 BbE FaEHIE Sl
2z % 723 =3l Reserpine R = Share & Melville

2

to £ ¥

D7} wrgtutolzto] Reserpine o] [ F@kel #
#e ulA o]d HEE FRANAEALE LEG 2
U BRI R B£#EE Guanethidine =3 Hexametho-
nium o] JEHHAC RikdH o] £& BRAA U
B u]Fo] INOe] 5 ige] fol EHEAYL oiH T
B v AA BANE 9 mygels] miks {2 Ak
e 44T S vk =3 KANE o KT mEE EFY
BRI 198% 2w Hasselblatt % Sproull o] @il
A Bulolzke. WiHIA Rl oz Al BEEERC
fel malel 2% T THe = Rkl FiRE
2 gl flEych FEHEEREAA MANE o K
o] DA ol ol A LEE ML delvkeel ol®im
IRE RS Aol ohdm Z el FEEstSdTh
et NETRTIETE JE Adrenaline off k3 JRIM¥E
o] #EEhE Bio g Adrenaline o] WURfEfdl K3
mhala Qld] MMSEREEE S e diEs R
THRENERS a8 BTl = hiEREe]  fkeke
FREIRMEC] EES ] A BREel gler®
R piEEQ oW gt “Humoral" factor”7} &M
ol YiHgl o] Reslel 9loh. (Ut (Sharpless T Ro-
thballer'® 8.~ ©
ol2gk ol /b4 BiE %*F?%}“H KEE 3lAA B4
ANE o] 43 FEME LE-S NE/ [{Hsge @&t
q el BAYOEA g Aoldae A8 B
WAk ZRoE WANES SRE-EESRE—-E
WMEAA 29 Eol oW g “Humoral factor”7} vt i
BEAe o 27vhn mfde] REdA 2Av. AEN
o2 [EEEsel Catecholamine o] o] /3= of gl o
Aol . el olv el fEls TRl Bl R
He 9E Aoz ulFo] W00 RER] A KM
fgzEpel PrEE NEZ: gsEshhime] sES HEd
Ao MEY F IR 2. HEEF kIt K
Mol WkEsl = o] “Humoral factor” 241 &= Catech-
olamine, Vasopressin o] ;RIEE 7 glou® REEy
isEe 2= —E Catecholamine o] opdr} A:fgdich
o o) Bie KERo =L B Wi
KSANESL mAEE e ERES Uete e
hte] mES 1mgd MANEZAE mERFRS <
7\ 3 ol JEEel istel DR AT BEA X
thi= #iolcl. KEANEZL mifel #fr=led ERE A
i AAE 5 ek o] mE RS PiEkE] A
oz fEste] REY Aot JEEEREUE KE
(Img)el k3 DR BEST 2 HANES &
o] ALl OEIIHIES e Bol wed
o wpfELAshel mEEEIEA 7tA BB 2

232 [0 I
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o} e Bt A BEST BEEHGY BEE E
A S Wl ol ehn HEEl ot A ANEE L
i 3 MEEEhES] WHEol HENo= {pAlste
ARor FiEsl HBEel hsbel vikake] B 2
ok ojebzke WirpiES) NEo| #3 RS 2R &
B ERS HH KTAAA = FHB A
ol 283 A & F gk

KERAA =3t HE T 5 =4 & Reserpine, Gua-
nethidine, Hexamethonium %9 BEE#d = o L5
NEz A REHRST 2t = o1 gl ol &4
Be 25 K Catechiolamine o] FEEHRE %A
T Bo g Rof B hiERE. R Wil BEHEE %
Heo] Catecholamine o] 8l7 o] 4ol 3t B8 “Se-
nsitization’ 2 2 ZRAF % 2 F QL& Ao =8
v EEWE =R 2 BIRANERRS ksl Br-
etylium 0 24 & o] 7-& WA/ BRIAA L Mo
2 2o md e REA Jgtvh =3 mEEskh
TEER8S] HEENH:0] Reserpine?, Guanethidine?'’+22) o
ZAE RED T RS WS AR ulde] R
NES9} Reserpine @+ Guanethidine o] A2 g,
= fEfskd o] EES HEFRAS 2 =59 e
#aE AZE 5 9ot Hexamethonium & M4%E
ByrifEel ol FEE wAA XA mE 03
H MHRAEO® E Be HET 19T #HEE 2%
Z 23R 2l FESHEET Reserpine, Guanethidine
Hexamethonium o] % FEAKHES tone 2 B
#* BT ERAYE Boz v T mEEEREY I
FINES] 213 RSt RMRmES)  tone fifjo] o
o BFRIE A et e A gk Bretylium 24
+ BANEY JEo)l MEEERS deovx £ K
B (AT Sme/kg o] Bol WIEANEY fpHe &
BA MEETRE A #Fia oo Boz Hof %
REmEe] tone o O] YA deAoE Mo
ol ol Bl wEEystE TJEHERE AALE KEH of
A7b e ot
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B (Cardioinhibitory center)®] oz LIS
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