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—A pressor effect in the rabbit—
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1) Oxymetazoline, which has been known as an agonist for a,-adrenoceptor - in various

peripheral tissues, caused a pressor response in urethane-anesthetized rabbits when given intra-
ventricularly. This pressor response was little affected by pretreatment of rabbits with i.v.
guanethidine or chlorisondamine, but it was weakened in rabbits pretreated with either of
i.v. phentolamine or guanethidine and chlorisondamine and in guanethidine-pretreated adrenal-
ligated rabbits. ‘ ’

2) The pressor to intraventricular oxymetazoline 'was markedly attenuated by intraventr-
icular pretreatment with prazosin, whereas:intraventricular pretreatment with yohimbine or -
piperoxan did not affect this response.

3) Reserpine-pretreated rabbits also responded with.-hypertension to intraventricular oxyme- -
tazoline, which was markedly diminished by pretreatment with intraventricular prazosin but:
not affected by yohimbine. »

4) Oxymetaquine, given intravenously, produced a pressor response in both whele gnd
spinal rabbits. Intravenous prazosin, phentolamine and yohimbine, in this order, showed = .\
greater antagonizing effect to this pressor response.

5) The results indicate that oxymetazoline acts an agonist for a;-adrenoceptors.in the
rabbit brain participating in the regulation of the blood pressure and in the vasculature of
rabbits.

Starke & Langer 1979). Oxymetazoline-2 k#% #l
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41t} (Berthelsen & Pettinger 1977, Wikberg 1978; A 3lv}(Langer 1979, Doxey & Hersom 1980, Drew
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1977, Docherty &, 1979, Langer & Dubocovich
1981).

REWAN = mBRAG HHSE oo ¥ ofEY
receptor 7} 2] &= JduH(Kim 5 1982). &
BERL o5 g B receptor o] ¥&k oxyrhetazoline
9 frEe BET Ao, HAERRY REARAA
BERRES BEZT BN = oxymetazoline
o] =2 a,-adrencceptor o) fERAFTE Ul #HE
3 uleleh,

R R 5 %

KAE(1.7~2.2kz)E urethane(l g/kg, KT)M¥E
T ERE LA, fF slEE BAsSY 2RE A
£ 319+

0% X oE: mES N B BRHRAN BRI
& AL o] & pressure transducer(P 1000 B,
Narco)ol] ##5sle] physiograph ko] FE#kslg on,
A Py MEE(nmH)E Y HRES T4 o
B %8 == F45+SE2 ki, — B BRIA
= {»# & Biotachomster(type 7312, Narco)& X
2 mEsk FHd physiograph ko FE#ks-g

EpER: HEERAE g 0.1~0.2mlY &
B kol #®ske, polyethylene tube(fe] 3em, AE
1mn)E @i HASILH AR B F4e M
£ G854 tubz 2] BEAN EQ &S BRY
o BRAYIE EPRE & K% 0.5mlked
RES Easdd.

BIBRW: -8 RENA: FM BF) XERE

] ART & ol PHE MY M aE

S BERSL ZF H IHANLEE s KRR ER
skl et

BHRE: —F BRI wethine ¥ FEE
AL 2B FAA FHE £ 2~3HE 2]l 4 UK
st {ERS A

Rasarpine jRH8 : Rescrpine 1 mz/ke & % ¥ 24
BT ERRAE AR ol#] & reserpine {7
BEREY B¥ e urethane & HHERY 4£00.5
mg/kg)-& A

#RY B - Oxymetazoline HCI(Merck),
tolamine mesylate(Cidba), prazosin HCl(Pfizer),
yohimbine HCI(Merck), piperoxan HCl(May &
Baker), () scopolamine methylbromide(Sigma),
chlorisondamine chloride(Ciba), guanethidine sulf-

phen-

ate(Ciba) &¢] gl t}. Reserpine ¥¥§-2 benzyl alcohol
2ml, citric acid 250 mg, Tween 80 10 ml¢] reser-
pine 250 mg-& VARSI T 474 KEKE Mt 100
ml & =59 3, prazosin-& 2% glycol ¢] &HH 5%
D/W ¥l 1 mg/mle] JE¥gg, yohimbine & ZHEK
2 5mg/mle] Fge =S Ao o Mk
o BEe AEKE ok JE By ALNH &
kel B#®, mEsdh

R B X &
1) fB§=ER Oxymetazoline 2| mMERA

& Y 10z MEEEHS dosd G, 30
pg -2 6FF 4ol Ae KHEC] gl ok Sell4 = K
LR 6HFE 3+1.2mmHe) & degith 100pgE
Ax skt 3l K] glglev 5pis &Y RR (6
B T 6+2.8 mmHg)& d 2z = 300 9 1,000 28
o2x FiSigle]l MBEERAE oo, 300p22 6
#l = 28+5.5mmHg, 1mg-& 78] Fi5 3816.3
mmHg‘Ql kRS doz v} (Fig. 1,2). Tachyphyla-
xis 9 FEE X7 A H 1BE MELE RE &
il E RERGRN = A4 ®Epl glsi=h

300 g B 1mgel o MELRRS EAR & A
arate] #1 1~259 Bl HEelw, 5~104M &S
MEREA FEE S BRd TR 20~405¢
FifnEEe 2 FEEs 9ok (Fig. 1).

o A HRetel MR 100 g PITY BE HEA
@ o & Fishele]l LIEMA, &) physiograph b9 (b
H R THE £ 5 gtk

Oxymetazoline ] LIRRA BRY FE R ¥
¥ BE HEE ¥ $8¢, methylscopolamine
(1 mg/kg, iv.) BEEAHY 300 pgol HE RES L
Bgahglnl uh, A 2ZRE $RYE 4 ¢l9ish. Methy-
Iscopolamine gl L B BHRE= BWES] WH
Hol o BEIA= ekl

i es PR eLe] PR  AIREEER oxymetazoline
8 REGHESL deEtEdl sl K HHE Jele
RA7, R R BRI E A9 BE7T g5t
2 <7 Y35t 1mgY QHIEER oxymetazoline 2]
RESHEE HE EYEE 2 BIESETI4 #ARst
ar}. Table 1o #REe 9l A=Y guanethidine,
chlorisondamine ¢] %% EE BRETY BREGE:=
HEgEe AY 2o, BEEE guanethidine
R &, chlorisondamine-guanethidine %8, phe-
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Table 1. Modification by various pretreatments of pressor effect of intravertricular oxymetazolire
(1 mg) in rabbits

: BP level after Increase of BP by
pretreatment (mg/kg) n pretreatments oxymetazoline
(range, mmHg) (meaniS.E.,‘ »mmHg)
none 7 — 38+6.3
chlorisondamine (1) 8 43~78 4+7.2
guanethidine (10) 4 52~67 5148.5
chlorisondamine (1) + guanethidine (10) 4 47~77 17+3.3*
adrenal ligation+ guanethidine (10) 3 52~60 114-2.5%
phentolamine(1) 3 41~62 11+7.2*

*Significant difference from none-group(each p<0.05)

150
100
sob

100}

0 ° ° o 5 min.
. ,
ug/kg, i v.

Fig. 1. Oxymetazoline on rabbit blood pressure. A and C: whole rabbits, B: a reserpine-pretreated
rabbit, D: a spinal rabbit. At dots indicated doses were given intraventricularly(i.v.t.) or
intravenously (i.v.). At X tracing was stopped for 30 min. left scale: mmHg.

ntolamine BEFEANA HE PR H3) HHBES #He AL w@megong & HRA viAE W EE
vhebytel, Py a-adrenoceptor antagonist 8] ¥e HAAFH At
filEy a-adrenoceptor antagenist 2| I : Wi {Table 2).

IHY] EE RIS oxymetazoline &) BESEI} i Prazosin: fll§=RN AZEHE HAL B 5550
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Table 2. Effects of pretreatments with - intraventricular a-adrencceptor. antagonists on' the hypertensive
response to intraventricular oxymetazoline of normal rabbits and of reserpme-pretreated rabbits

normal rabbits
Increase of BP

reserpme pretreated rabblts
Increase of BP

- pretreatment : BP level(mmHg) (mmHg) BP level(mmHg) (mmHg) by
(rg) ' n after pretreat- oxymetazoline . n after pretreat- oxymetazoline
ment (range) (1 mg) ment (range) (100 pg)
(mean+S.E.) (mean—+S.E.)
none -~ 7' 110~82 © 38+6.3 8 50~80  80%7.7
prazosin 16 4 100~76 28+4.3 - - -~
' 32 4 90~70 046,24 — — -
| 100 - - - 4 50~60  1142.5*
yohimbine 1,000 4 114~80 20+6.0 4 30~55 3348.3
piperoxan 1,000 7 118~90 ColEET = — B
Significant difference from none-group: *(=p<0.05) **(=p<0.02)
5ol Yohimbine: fi| ER 1 mg& EAT # 304
el oxygmetazoline 1mg- 206. ommHg & (4
o B4 QR oH, HERES J:%fﬁﬂ} HEL ER
40 7 99
£ Piperoxan: {5zl lmg & Eilt’r #1505
‘§3O o] oxymetazoline 1 mg & 7{7]01] A~ 214+5.1 mmHg
S 9 J:ﬁ-L dogon, %ﬁ%ﬁéﬂ ELKEI'J- HER =
Q 20 Reserpme ﬁﬂﬁyﬁoﬂk{gj Rﬁ Reserpme s
— 56 (MM : 50~80 mmHg) = 10 xg 9 °] * oxymetazoline
2 o Biel = Efehb RERES 9oRoH, 30,
Y0 100 pg = HEET =et FERES BEH - (Fig.
o 1,2). e} 300 pg ol HE K & 100 pg ol WY K
‘Eﬂk Ei A
1'0 32) 160 360 1600 Reserpine:’ﬁﬂ FH A E oxymetazoline & —Fy
Doseiug) el LEMAE 427 2, methylscopolamine(1mg/

Fig. 2. Pressor effects of intraventricular oxyme-

tazoline in rabbits(-@-) and in reserpine-
pretreated rabbits(--).: The.results are
the mean of 6~10 rabbits+S.E.

1 mg ¢ oxymetazoline & #Eslgch, 16pg EEE
MEE-2- 78 #Ehe] §lgl.oH, oxymetazoline = HR
5%% ¥] xﬁl [1BE 5 (451 : 2844, 3mmHg)&
At 32,64 pg 2
27 oxymetazoline 8] FEMREE 32pgHEARKAE
1016.2 mmHg EF (461), 64 pgHEXEAlE 93807

mmHg ER UH) o2 42 HE KRN LRE

(7% : 38+6.3 mmHg) ) rts}ml ﬁ%‘s}ﬂl z‘ig’M(z}
2t p<0. 02).

Qe
5~10mmHg ¢ MEETHE 907

kg)#dl & 08 WAODEA Jelvdx] gatel
Reserpine fERE S| ABREM olXl= a-adren-
oceptor antago:ust °[ HEF:
Prazosm 7#ich, prazosin 100 xg ¢ KRR ¥
A 3o A= mEEe] # 10 mmHg THesig o 4
Bl A= o DIk FTEEX] $¥skel. Prazosin A 54
el oxymetézOline 100 pg & 7f5"ﬂ°ﬂ A} 1142, 5 mm-
‘Hge) kRS dogew, %}FE%&’%«] LB (8 : 30
+7.7mmHg)el it AEaA Agl=(0<0.05)
(Table 2). of 76814 prazosin & HEAZ 2RI
A oxymetazoline & HAEH - o] & 30+2:6 mm-
Hg ¢ LRSS d.ogon, prazosin 2.8 oxymetazo-
dine & "#E7L —FAYE BREE & - 4k
+ Yohimbine: 4o 4] i BS2A Yyohimbine 1mg

— 162 —
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(03] i~ ()]
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Pressor responselmmig)
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T

Dose(ug/kg)

Fig. 3. Pressor effects of i.v. oxymetazoline in
: rabbits (-@-) and:in spinal rabbits(-O-).
The results are the mean of a minimum

of 4 rabbits:S.E.

& JE reserpine JREH Fole 2 MEETRE(25~30
mmHg)& d ol 28 oxymetazoline 100 ug
yohimbine o] BifRle] MEE L& (33+8.3 mmHg)
o] o A} (Table 2).

e e

%) ISR Oxymetazoline o) i {EF

0.1~0.3 pg/kg LI L9 BE WIRATHE <lv m
EERE o704 EEHRE WEL ek Eh
st 30 =X 100 pg/kg B BERES 927 ¢} (Fie
1, 3). MmEEEFs R LERD/T dojyted,
methylscopolamine (1 mg/kg) EEHIE o] LK
A= WS ot ME ER SR = Ao #Ee] o
o .,

#IEA a-adrenoceptor antagonist 9| &

Yohimbine: 125pg, 500 g, 2mg/kg & #HEATL
7%l oxymetazoline ¢| REELHEE FAarsted 2ok}
Fig. 4914 Bl whelzte] 2mg/kgol stdAx 4
B (1 xg/kg)®) oxymetazoline of] &3 FEEHRE 7

A WHE A ko, e B9 oxymetazolinee] ¢

3 MEEERHRE 2 MHS g
Prazosin: 32~62 pg/kg & oxymetazoline &5

YOHIMBINE
50
@ Controt
S % 500ug/kg
& 2mg/kg.

Pressor response(mmH
N w 2~
o o o
Y L1 T

O
T

L A

'3 10 30
Dose {ug/ikg)

Fig. 4. Pressor effects of i.v. oxyﬁﬂetazoline in
rabbits after pretreatment with various
doses of i.v. yohimbine(-@- control, -O-
125 pg/kg, -X- 500 pg/kg, -A- 2 mg/
kg). The results are the mean of a min-
imum of 4 rabbits4-S.E.

A8 L v xR ggked, 125 pg/kg LIS B2
= mEEER #REE BEEd RES Qo (Fis 5).

Phentolamine: 62 pg/kg B2 B oxymetazoline
o] mEEER R T FEL TN g, 250 pg,
1mg, 4mg/kg & BEI}E FEWHRE FE RHB
=9} (Fig. 6).

Oxymetazoline &) 2|3t 30~50 mmHg 2] mkE &
WEE 50% A A7) = yohimbine, prazosin, phen-
tolamine ¢} £-& Fig. 744 least square FiEo =
regression line & o] &SI, 27 3,487 mg/kg,
145 pg/kg, 538 pg/kg 4+

3) HHEFR ML KR

WHEERT oxymetézolineéq BIRA TRz 2
B RS ¥ = M ERKES w9l (Fig 3).

__63 —_
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PHENTOL AMINE
E\O -
PRAZOSIN
60}
’\w i
{ o
50 T
5 £
x ELO B
g so} 3
[
a 830 F
S} g
2
= G20t
5 20 ]
in y
@ o
& o 10¢
S 7Y T3 10 30 100 30
Dose{ pg/kg) Dose lug/kg)

Fig. 5. Pressor effects of i.v. oxymetazoline in Fig. 6. Pressor effects of i.v. oxymetazolire in

rabbits pretreated with various doses i.v.
prazosin (-@- control, ~-O~ 125 pg/kg, -X-
500 pg/kg, -A- 2 mg/kg). The results
are the mean of 2 minimum of 4 rabbits
+8S.E.

8

°/s Reduction in pressor effect
a

o

rabbits pretreated with various doses of
i.v. phentolamine (~@- control, -(O-62 pg/
kg, -X- 250 pg/kg, -A~1 mg/kg, 4 mg/
kg). The results are the mean of a min-
imum of 4 rabbits+S.E.

‘WHOLE RABBITS

Antagonists :

32 64 125 250 500 1000 2000 %000

H9/ kg

Fig. 7. Effects of i.v. yohimbine(-®-), phentolamine(-@-) and prazosin(~()~) on the pressor effect,

rise of 80~50 mmHg, produced by i.v. oxymetazoline, in whole rabbits. Percentage change
i9 expressed the mean, each point is obtained from 5~7 rabbits. Vertical lines: S.E.
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EX

pressor effect

<

°/o Reduction in

A L

SPINAL

x 64 1215 ZéO
Antagonists: Hg/kg

500 1000 2000 2000

Fig. 8. Effects of i.v. yohimbine (~®—), phentolamine(— e —) and prazosin(—(-—) on the pressor
effect, rise of 30~50 mmHg, produced by i.v. oxymetazoline in spinal rabbits. Percentage
change is expressed as the mean. Each point is obtained 5~6 rabbits. Vertical lines: S.E.

Oxymetazoline ] 2]3+ 30~50 mmHg ¢ mpEE -5
HEE 50%H 74 7] = yohimbine, prazosin, phento-
lamine & - Fig. 84 least square Hrko =
regression line & olol FET wh, 22 3,811 mg,
71 pg, 381 pg el vk,

Z ®

ST a-adrenoceptor 7} @ ¥ ay8 HEOR B4
Hel wlel oxymetazoline & RBAEBAAE £2 a
X presynaptic a-receptor ol fEFsl= agonist B
GE A SR E2R). iR AR A oxyme-
‘tazoline o] o] L A& wa-receptor of fEFII= I A
RS ZelE 7 glon FEHE & WEE AL d&
—RRAY 2 K] A ek 7o) a-Hlel fEHEIElE 44
StEh. ey R EHERel A 2 uwhelzle] FE MM
BN HEASE oxymetazoline -& a,-agonist §] clon-
idine 3} A3 I R FEL

HUBSEA oxymetazoline ol & 3t IEE L7 o] AR
e FR R KHTE MARE REAA ddd
A4S Table 1614 & 4 glvkh. B— KHE S
o MEEEFel deigria, BB guanethidine

o] Wi @, =X chlorisondamine 3} guanethi-
dine &) WZE4Y BEH oxymetazoline o FERGR
7} MES e 92 91& Aolt}h, Chlorisondamine 3}
guanethidine, =X BiE#3sl guanethidine & R
EEgd SR oxymetazoline & AEMRI WK
BH AL o] HBEHET TRMRR ¥ EEMEE
He] BEHHY EHEE oA dAaAnsd w9y
I KM 48] a-adrenoceptor antagonist §1 phento-
liamine R T AL o] FEIHRF BEEs WHE g
& o] WY FEYHES norepinephrine ¢] 1} epin-
ephrine &1-& RS A ook

fiRsEEPel AT oxymetazoline o] &8 AEH)
B KAY a,~adrenoceptor antagonist & ¢ 3]
prazosin (Kim 5 1982, Clineschmidt% 1979)ell £}
o] WEEH o) WAl E prazosin o] fIKER
FERe 32pg (Kl BE kg¥® 16ug)gduie AL
prazosin T oxymetazoline &} fEfiBie] rhiEy &
st g (RIIMmE R HAZ prazosin 16 pg/kg &
oxymetazoline 8] fERe] o}F® EEE w X X3t
Ar}h). SRl #H AT yohimbine o] 1} piperoxan
o] B4 clonidine 8] ZRAE HPFol A

¥ (Kim % 1982, Clineschmidt% 1979, Timmer-



—#h8R% - BUE © ai-Adrenoceptor Agonist24] 2] Oxymetazoline—

mans § 1981) & ERIAE 1mgd KBOoLEZE
oxymetazoline ¢ REE#HR F#FE =) A x Zshgieh
Bt & PR fRSERA oxymetazoline o] g
P9 a,-adrenoceptor ¢ agonist £ fERsle] FHETR
WIERY WIS REAA MEERFS do7¢ Jlu
712 geh
Reserpine E# B4 E oxymetazoline & imEE
ERE dezoen, FER FFELIE o AL &9
oxymetazoline o] HEERC = KES: KM, 100 pxg
el 300pg o2 EENGE o Lk KEEES G
Sch. fIES=EPR oxymetazoline ¢] norepinephrine ¢
FHERR KA 7] = reserpine T A X FERES 423
2 FER A 2ok =8l reserpine o] v} 6-hydro-
xydopamine o] MBI = FET BiFENY SR
& & REBE 4o 2] HESH d B
(Berkowitz 5 1971, Berkowitz % 1972, Finch &
1973) 2.2 w] Fo], &K FKE A X reserpine o] 2 314
ME ZR EREES FET BEE doslx o
A 9l7] wWjEd oxymetazoline &2 REEM KES
Rl ALes B 2ed & EHRdA #BRd
reserpine E# Tl 4 oxymetazoline REZE S v A
< BoE doudl Ui e < 5 gtk
Reserpine B Foll Al = —ggfy o 2 presynabtic a-
adrenoceptor = 7. MRS R#E sl postsynaptic
a-adrenoceptor uke| HEMS Fa 9= AR oy
A 9l vl (Haeusler 1974, Kobinger & Pichler 1976).
A FEol Al reserpine FEIRMBN A MAYEA oxyme-
tazoline o] MEE LHS Y259, o]} prazosin &2
&S] WS 3, yohimbine o] S =] kor-o-2
oxymetazoline ¢] postsynaptic a,—adrenoceptor o fE
Rzt MELHS do7-& Rtz o
REMEHN o 2@ a2 i a-adrenoceptor 5} &
TS de Qe (R 1981, Drew & Whiting 1979).
F BRANA Bl EEByo R fEfst: prazosin
(Cavero 5 1977, Ooxey 5 1977), a,-Hld] EiBfyo
i fEFAsl= yohimbine(Doxey 5 1977, Borowski
T 1977), ¥ axell A8 wl%3kA] feH3l: phento-
lamine (Borowski§ 1977, Yamaguchi & Kopin
1980) ¢ fEFIsted BIRA oxymetazoline & BEHE
o BlAE PEE 29 wh, & BRA Tl
Ae MY 25 RRAAYG FEHERENA UL yohi-
mbine & 35 HHHENE R : KE, prazosin,
phentolamine & 3838} #HHAEHL Belw =3 prazo-
sin phentolamine 2v} 28 KEN A FEEFHEAA

v BB HEHEENS 29l ¢)%: oxymetazoline o]
RBMFHANA S £2 a-adrenoceptor of e Fsr ]

A BIERIES RLsE Boe =)
E 8

1) '8 7= K #Eigkell A1 a-adrenoceptor &} ago-
nist 2 ¢ A 9l oxymetazoline o] ffSEER e
+ urethane R ES MELHFL Loz o E

2 guanethidine, chlorisondamine 2 A &
Be wA g,
chlorisondamine ®=x ZFIB#Lks} guanethidine e
Tl A= %= 9.

2) QUBS=A  oxymetazolined] ¢JgF mELH-
HIBSER prazosin #FEGl = EHES BWEHGoW
yohimbine % piperoxan & g#Eo wx] 9ok},

3) Reserpine ¥ RKEANAZ Gl l§EAR oxyme-
tazoline & MMEE LH-& dogod, o= {il ER
prazosin ¥ HE = FFES) W3S .o yohimbine
o pEge WA wsteh

4) 2HEE RE ¥ FHEREAA FIRA oxyme-
tazoline & MEE LR S d oz on o EHRZHR
3t #RA a-adrenoceptor antagonist 8] HHAET-S
prazosin, phentolamine, yohimbine ] JE<S & g3}
At

5) & KEBRE-S oxymetazoline o] MEEFE =
Hete RE MER € FE LEH A a-adreno-
ceptor agonist & {ER-& ~lels)x o=k

phenotolamine, guanethidine 3
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