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Influence of Bethanidine on Pressor Actions of Norepinephrine and Tyramine in the Rabbit

Abstract—An influence of bethanidine (B) on pressor effects of
norepinephrine (NE) and tyramine (TR) was investigated in the
whole rabbits. B, in a dose 1.0, 3.0,and 5.0 mg/kg, i.v., potenti-
ated significantly the pressor effects of NE and TR. Reserpine and
desipramine did not increase the NE effect that had been potentiated
by B. B also made little modification of NE effect that had been
potentiated by reserpine and desipramine. B increased the NE effect
that had been potentiated by tranylcypromine and guanethidine. The
NE pressor effect potentiated by B was decreased by tranylcypromine,
but not influenced by guanethidine. The TR pressor effect potentiated
by B was not altered by reserpine and guanethidine, but decreased
by desipramine and tranyleypromine. B increased the TR pressor
effect that had been potentiated by guanethidine. B, when given after
administration of reserpine, tranylecypromine or desipramine, exerted
little influence on the TR effect. The mechanism of potentiation of
NE and TR pressor effects by B secems to be similar to guanethidine,
and the potency of B on the influence of NE and TR effects seems to
be greater than guanethidine.
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tyramine?] %%, 0.1, 0.3, 1.0mg/kg i.v. oAl
R ; 22t 14, 022,24, 22.5+4.70,35.014. 91
mmHg (mean+S.E)o] 4] 39.5+1.56, 51.5+%3. 35,
65.0+2. 2dmmHga X = LREES HE{kHge) F
gatgon o] Fojakd oAyt . mERE
0.001e] 8t v}, e+t 2~3A 7k oA NE = o}
vl s2EbA] 2 FRMbBige] AASA HaE T
(Fig. 1).
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kg i.vell A= 7 69.5, 64.8, 90.3% ) HWinze
vhEbd H) u)dke] B. 3.0mg/kgel A= 27t 97.3,
119.0, 124.2%<) H#mzEE Vebdch, 2
tyramine?] 72 % 9.3|8] = WIRIEA] B. 1mg
[kgisol vlasle] FH{LHA. = tyramine 0.1,
0.3, 1.0pg/kgolA B. 1mg/kgirell= Bl
v] gted 7h7h 182.0, 128.8, 95.7%<) Einzsg b
ehlot B. 3mg/kgoll Al =z HIEERC] 136.0,
92.3, 86.4% = H ek, =T 2~34 7% 2 NEU
tyramine ©} 7to] 1Az oo 7%
Wiz S el (Fig. 2).

AL

iy BETHAKIDING {3 me/kg)
r NOREPIKZPHRINE TIRAMINE
9 - . Control
e within 60 min.
wl KT after 2-3 hrs
50 3
o
l—"f;/ﬂ
0 T//f" 'AI/
ol /

0.3 3.0 0.1

(/i)

Fig. 2—Effect of bethanidine (3mg/kg) on norepine-
phrine pressor action (left) and tyramine
pressor action (right). The three curves
(control, within 60 min, after 2-3 hrs)
were obtained from the same 7 rabbits.
Other legends are the same in Fig. 1.
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Fig. 1—Effect of bethanidine
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(img/kg) on
norepinephrine pressor action (left)
and tyramine pressor action (right).
Ordinate: pressure rise above preinj-
ection level. Abscissa: dose of nore-
pinephrine and tyramine. Control
curves were obtained from 10 rabbits.
In 7 rabbits the responses were mea-
sured within 60 min. after intraven-
ous injection of bethanidine (within
60 min. curves) and 2to 3 hrs after
bethanidine (after 2-3 hrs curves).
The verdical bars denote S.E. of the

mean values.
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Fig. 3—Effect of bethanidine (5mg/kg) on norep-

inephrine pessor action (left) and tyramine
pressor action (right). The three curves
were obtained from the same 6 rabbits.
Other legends are the same in Fig. 1.
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Fig. 4—Effect of combined use of Desipramine and
Bethanidine. The experiments were perform-
ed in 5 rabbits (left), and in 8 rabbits
(right). Desipramine curves were cbtained
within one hour after injection of desipram-
ine (1mg/kg). Injection of bethanidine
(3mg/kg) was followed about one hour after
despramine administration, and about one hour
later desipramine plus bethanidine curves
were obtained (left). The two curves of
right part were obtained by reverse admini-
stration to “left” part in injected order of
desipramine and bethanidine. Other legends
are the same in Fig. 1.
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%o 3}= desipramineo]
gyl Bef &sle ikl NE 3} tyramine®] #H-%, NEL desipramine®] 8
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tyramine desipramine]
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3. 06mmHge] REESES el ot desipra-
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Fig. 5—Effect of combined use of guanethidine and
bethanidine. The experiments were perfom-
ed in 5 rabbits (left) and in 9 rabbits
(right). The method of injection of the drug
was same as in Fig. 4, except that guanet-
hidine (10mg/kg) was used instead of desip-
ramine.
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Guanethidine} bethanidineSF04 & 2| f\il@—guanethidine (10mg/kg i.v)ol &8l 452
GBS FEested ol el Al b5k 60~70mmHgE f=3tgich, olsf NE ¥ tyramine®] FEER
fEo- AAsA BiEF AT, o7l BE EmF sk BB oF ¥ THIe A¥E 2
olvk 2 A5t gttt o7l A9 NE9 HERE-S v #@#E vt 5 guanethidinef® NE.
0.3, 1.0, 3.0ug/kgol Al Z+7F 22.25+1.50, 46.25+2.18, 84.25+2. 28mmHg(o1wHe} YRfE
Zb7b 12.2541.84 22.504+0. 87, 38.7542.94mmHg)oll A Bkl KES 77t 28.75+£1. 88 (p<
0.02) 54.25%2.98 (p<0.02), 92.25+2.25mmHg (p<0.05) 2 L5 %v}. Tyramineol] ]}
A= guancthidine ¥- tyramine 0.1, 0.3, 1.0mg/kgellA 77} 17.25+0.31, 25.2541.88, 39.
25+ 3. 12mmHg (o] = o] #EfEE 11.7521.02, 14.25+1.61 18.5+1. 54mmHg) 2 #afksl A=
2 1lebsich, olwl BE i Fold T AT tyramined] FEERMELS 2 $Hihiel] o dhe]
19. 754-0. 41(p<{0. 001), 29. 302. 00(p<{0.01), 45.75+4.52(p<0.01)¢} B{tBiG & viehsl
(Fig 5, #FE).

2 wiA HEE 1~24 7% guanethidine &M 5ol 3] NE 2 tyramine?] & &€ ¥.9kch
°]“ﬂ B2 #{t® NE 2 tyramine fFfi-S guanethidineo] 2|8te] fa[%e] &8 whx| ogkrs
(Fig.5, #3E)

Tranylcyprominen} bethanidine $#B8i#9| R RE—tranylcypromines MAO inhibitor2 A}-8-

_L r‘

RESERPINE & BETHANLL: oG

o

TRUSYLIIMOINE & LETIA TN

L mpyt ! —— ——fethentiine
Tyl ;

me—-=Byth. + Trwzrl.

®rorepinapirine

Otyramine
50 r

o

g7 v i 3 e leE(ws RS B8 e
Fig. 6—Effect of combined use of tranylcypromine Fig. 7—Effect of combined use of reserpine and
and bethanidine. The experiments were per- bethanidine. The experiments were perfor-
formed in 12 rabbits (left) and in 9 rabbits med in 5 rabbits (left and right). The 5
(right). Tranylcypromine curves were obtain- rabbits were pretreated with reserpine (Img/
ed about 2-4 hrs after injection of tranylcy- kg, s.c) 12 to 14 hrs before reserpine curves
promine (10mg/kg), and then bethanidine were obtained. Reserpine plus bethanidine
(3mg/kg) was given. Tranylcypromine plus curves were obtained one hour after bet-
bethanidine curves were obtained about 1 hanidine (3mg/kg) injection to the above
hour after bethanidine administration (left). reserpine—pretreated rabbits (left). In right
In right part tranylcypromine (10mg/kg) part bethanidine curves were obtained within
was administered about 1 hour after betha- one hour after bethanidine injection(3mg/
nidine injection. Bethanidine plus tranylcy- kg), and then reserpine (1mg/kg, i.v.) was
promine curves were obtained about obtained given. Bethanidine and reserpine curves were
about 2-4 hrs after tranylcypromine injec- obtained about 3 hrs after reserpine injection.
tion. Other legends are the same in Fig. L Other legends are the same in Fig. 1.
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st9ich. tranyleypromine® 10mg/kg §o1 3 o 2A7b3 3E] NEo] vidt ¢ g2
of #EE vl lomE (KEE) o] FHAE tranyleypromine Fo} 2713 He
tyramine®] 9§ #& A sholcl

tranyleypromine 10mg/kg i.v 2473 NE 0.3, 1.0,3 .Omg/kgoll Al 20.14+2.38, 44.76+
3.47, 67.131+4.40mmHge| K-S vhebllel olwl BE B Fof 3o wigo 7t 3543+
2.91(p<C0.01), 57.38:5.33(p<{0.05), 89.13%8.9(p<0.05)mmHge] # e eyl e}, tyram-
ine?l 79 tranyleyprominee] ©ste] Qko] NES W48  Flgo] Ao} 7t 276l A rEpdhn)
tyraminee] o ol ¢l APl AT GRERE) tranyleypromine EA} 3o A2 (AL A
A AEGST BE FUHlth oW ol 5 tyramine?] REERES o8] o gko] 9t}

w3 B# F74% NE tyramine®] #-8&-& tranyleypromine &fn %o 24 7+%e) NE¢ &
EEx-23} tyramine®] SEERR-E-o] ohzlo] #HASA zhaelglth F NE 0.1, 0.3, 1.0ug/kest
tyramine 0.15} 1. 0mg/kgoll A B# 27k 15.2540.85, 22.55+1. 26 ¥ 35.5+2. 06mmHg$}
25.75+2.963} 41.2542.98mmHg $ €l 7l o] tranylcypromine &7} o = NEi= 8.57+1.27 (p
<0.01) 15.5742.62 (p<{0.05) Z 28.00+2.08 (p<0.05)% 52, tyramine® & 43+2.41 (p<
0.00)=F  13.71+2.98mmHg(p<{0.001) 2 7+4=5}91 v} (Fig. 6).

Reserpine 2 Bethanidine #x82%62| 28— H4ol reserpines AEebd 2 HHERO cate-
cholamine®] 7t4=% o ozlo] aalxl 9t}

%%l reserpine 1mg/kg® B{’T‘B:ﬁfs}—?— 18~2041 7k % BE o dtes A€S § sk
ol=f 2] wbH & urethane 0.6g/kg ¥ HFFAF 34gict,

OX’—ij»?ﬂ reserpined Fo&|8F % \9] JRmEES HA3] vholx A 40~70mmHgz =), o]

E<] AEEHRE A9 F7P3Ha tyramined] FEEMEE IMHKES Jelie] e o Fof
7\—;’*?: AFE TP 7ol BE B B3 £ NEE b7 #ine] A ¢S ug o} =
54 ¢r I tyramine®] - G Fo] At (Fig.7, AE).
b BE ol F HBEE NE} tyramine®] FEEJKME-L reserpine $7F Eo So v 31 S0
3 o% B2 7 Al (Fig. 7, £@). o™ reserpine Fo = 1mg/kgs i.v. 2 A3 s
.5 reserpine F¢ 3 A7k 3B NE @ tyramine®] o 32 A& slgic)
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bethanidine % &E14 NE 2 tyramine?| HEE ul-&-g Z7AZAch NE9| AERE 273
bethamdme 3mg/kgoll A FE3A L 2 BEANE 547 o] o]l o ¢ tyramine2] HEEFE

<= bethanidine 1mg/kg B7b 713 @A kg ot olwl o] Hrsgusile 185 A% 5 bethani-
dme 3mg/kgoll A= 2383 tyramine MK MES] 1 mg/kgol wv]3hed adtglch =z A&
A7k B. 1mg/kgel vlste] DA FHgERo) A o,

of=2] B2 NE % tyramine®] FEEur-S-ol tigk 7% go] ofwl 7| Ae] 25te] <of b=}
£ Azl St ojv] o) A el okEe] 4% HAE HEste] woih

717 desipramine®to] A o]t} desipramineo] 2|3}e] 73"l NE RERES B & =
Aol 2)ete] o7k Frtel AFE ol FEMAAL ohigien =i Bz im NEQ
FEELEL desipramines] F7h2 Al ASHE veb ] 2kt ol B9} desipramines}
o} fPRHel R o] 188 %gch, desipramine imipramine®] REHEMZA ZERHSG
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ek imo) 2] NE 9| uptaked dAstmzH? & desipramine-2 cocaine®] & AZRIREE Ak of]
A¢] NE uptake(d3 AA)E dAstzzs L4l &3 amine T5F Fo NE®o Mg
AR e RMRSEAC Fol 9lE ke NE 9& e Z7A 70| &A ekt
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o BolE NE-uptake 01919 ©h& NE #vte] Mg 74 918 7Hsd & Ests =
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tyramine #-g-0] GA=E AeiolA B EmHE g o] Yee 29 AErAHol A= {4t
gg m=alch, w3 B #{bd tyramine®] Z-g-o] desipramineo.Z HA et dALS Bl &
A% Aow AR E uptake 71 A desipramined] ¥]3te] Y53 ] FiHE e w2} A]
B Aol i= =] k3t uptake 714 NE 3} tyramines] FEERMES Z3tA7l & =i 7130 2+
ok olt}, holr} uptake 71 FE A& B Fojape] Frbel =} tyramine FHEEN-S-2
A3t 5259 74 HALRE ol Ar Au-e & 4 it

& guanethidine®] 7|o]v}, guanethidineo 2 B{t®l NE ¥ tyramine o] HEY5L B

o 27 Bz f% dAe FAENe wiE BR 4% NE % tyramine®] #-8-2 gua-
nethidines] &7} %o 2 o}F8l 9 g& wrx ¢krh. ©]+ guanethidine®} B NE 2 tyramine
o &qt wrg9 &4 sldel FUdsht BY NE ® TR %89 5% 53 o] 7E st ‘”HE*O]EI‘
2 A7 x5 93 BE guanethidineo] 1% NE % TR a9 37 714 o] &lof] T
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2 el A 8 EEELY ARAA Bw SHo] 22 £33 Aol &84 AT
guanethidine® ZERGHRHE Fol 9l 249 NEo| Hd ubg-& F4AAh o 1Al &
] A= guanethidineo] ZFEi e Xxtste] NE F8A 2 A %1% W 3hA 7l vk e
2= =0

guanethidineo] A A Z7shte] #g3ste = 7z WHEE Gie=3 ] 9l a2 vo}ls} desipram-
ine A3 WRIE Kol A2 NE uptaked AA|ste 4Ao] slgo] AR vt ek Tyr-
amine?] FEE¥ISo] Tidt 9§ Fal A ¢ort guanethidineo 24 effecter celle] sensitize =
o] tyramineo] &&te] F-FH & NEO| -2 722+ 7= ARtE 73 guanethidine & 24
tyramineo] 2]§ NE -8 &0} wolA 7] & Folsheii®Fol sleh

A7) 2. tranylcyprominex} 9] —1;}71] o}t}, MAO inhibitor24 tranylcypromined AF-&3}51
tranylcypromine FifERE & NE % tyramined] #&& a3 ¥ BE F7t Fostdich o
= NE©| FEERH-S-e @A3] Z7beht tyramineo] wisted] A& o gl g3z, #ez BE &
skl NE3} tyramine®] Il | 5uFS-2 tranylcypromine §=7}5o] 2 thzto] f A alA| o A= o
tranylcypromine} BQ]-P/] -?4—7%]{« Aets] Aud g 4 g BAAgo] AAFHe] geRAes F&
=1t} NE#} tyramine®] FEEuR-S-o] W& B} tranyleypromine®] #8-2 4% 2 TA
atet,

tranyleypromine2 MAO inhibitor’® 2024 471=9l e FEANA NEY HABEERE dA 3

J. Pharm. Soc. Korea

:12 1
ro

= 7R



Bethanidine®] Norepinephrine 3 Tyramines] %<} &5}bo] v X g & 155

73 A 71t tyramineo] e AE-2 FEEA ol {ol &EA v (REEE).

whA 2t o 2 reserpineé] FA|o|th, reserpineX] #1392 NE I tyramine®] HEEul$o] B =
7FE e A ¥4t BY o ¥dte] & NEF tyramine®] HEEVEfHo] reserpine?] &7}z
g &o] g1 reserpine¥} bethanidine®] NE ¥ tyramines] tgt of go] 7+& 714l g =3}
Z2{vt B} reserpineo] #-2 71 o] & dte] NEst tyramineo| o %<& w]X]i= slolebs 55438
HESA Xobe AL tyramineffitkol vt F BEBA ] FolE ol um v GEKES) Bibsd)
X3kl reserpine EIPEA S tyramined] mEE LHKES A H s #holvh, =giohe A
ol e},

reserpine & #HESHE & NE &7t st o] A 75 Al do]l gdA Qg2 o)y
Al reserpine A HFo| E 4 g+ NE 579 73L& reserpineo.2 25 NEZ}F 4ol A]
#A¥ NEo| &4 A NE effecter celle] ©23h NERo] mrolaal zoslchn &) 45 ch220.
ZEv dEAoRE AP EFub glvh, A ukH reserpine$ol WAl d: NEo| o3&k supersensiti-
vity¥ decentralization¥-of HrA3l= NEol 3l supersensitivity$} B] =31t} 3tg o] rese-
rpinec] 213k NE®] supersensitivity ¥ 7] doll gloi A= time factor7} F2F-E A= slgt),
< reserpine A 2% 244 7bo] Aviwl FE o8] ZAEO] catecholamine Tee A3 74
BFZ 2% reserpine A #]F A 7to] HF#lH LifE reserpine =39 NE #se] 3 7ze
AA5 sl E B85 supersensitivity ¥ @A 8bA] Jojuirtd, thA] ukabe reserpines] =3k
NE9] supersensitivity:= reserpine F- 3 Al 7}5-8 = 280] Faslo),

=3} Trendelenbergs'® & reserpine® AZREHRE Kol 4] A NE9 retentiong w3 shm
24 FHlEE 5H impulsert AgE ol TRMERHo 2R $E8 4 & NES 42444
effecter celle] 283} NE7} £A5 =2 A 27} inactivation AHe]ol] wha] supersensitivity 7}
PR TS Al A e,

tyramine?] reserpinec] 2]3+ HEERKES oAl reserpine®] NE-retentiond Ao &3 NEC]
depletion®] @oj =2 tyramineo] 9]sle] FEl=d NE9 AHe|A 2= Aotk 2y Bojx
= NE®] depletion?} 7t F-&o] glgo] Bxgl vl gl.&¥ olel tyramined] HEEKES 7
3} A7) reserpine?ti= vhE Aol

al

i}

& £

1) KElA bethanidine (B)o] norepinephrione (NE) ¥ tyramine (TR)S] HEEGHel v]x
T 9EE Gt

2) B. 1.0, 3.0, 5.0mg/kg i. v ttzo] NE 2 TR HEMBRE oJAUA A3t #H o

3) BE 7= NE9 A% reserpine I desipramine?] F71 Fol X v oA #g{LE A
%% B =% reserpineo]i} desipramineo @ Z7}x NE9 ZHE v ZAA 7R orgkr),

4) tranylcypromine ¢]1} guanethidineo & %73 NE¢| F3+= BE F7b Fdo ¥4 o &
ZAE R ovt BE BiEE NE 35 guanethidined] Frbol= of 8ko] ¢1%1 % tranyleypromine
o gt e . ALl |AF HAs o)

5) B2 #5EH TR &3}& reserpinec]t} guanethidines] ¢}ste] 2 of go] gl gl o1} desi-
pramine®] 1} tranyleypromine B0 Fof 3wl TR $@ER(EAc] o oA Zastsch,

6) guanethidinee] ©|§F TRl HEERMES BILFHE BE Bl Z7= %),
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7) reserpine, tranyleypromine 1= desipramine ¢ 2 X #F TR as& B ZF7tE o
o g gg uXA ok

8) =hebA FFEol A9 B9 NE % TR HE#HHES 73248 guanethidinest FArshit =
g5 AR08 A8EHH

ol HUS A thys sl FA Bk BrLUA BET 8 mae A st E HH
EEddA A A e
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