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Abstract Selective H- and H-receptor agonists, exhibit-prazosin and rauwolscine, and by fiadrenoceptor antag-
ing an at least tenfold higher potency than histamine itsetfist propranolol i.v. but was attenuated by the inhibitor of
at the respective receptors, have been known for sevé&i@ synthaselN®-nitro-L-arginine methyl ester i.v. In anaes-
years. Selective Hreceptor agonists with a potency exthetized rats 2-(2-thiazolyl)ethanamine, histaprodifen,
ceeding that of histamine have become available only neethylhistaprodifen and dimethylhistaprodifen i.v. also de-
cently; the most potent are methylhistaprodifen amdeased diastolic blood pressure in a manner sensitive to
dimethylhistaprodifenN“-methyl- andN®,N®-dimethyl-2- dimetindene i.v.

(3,3-diphenylpropyl)histamine, respectively] with 3.4- an@ur data show that histaprodifen and, in particular, methyl-
2.4-fold higher potencies than histamine in vitro (in trend dimethylhistaprodifen are highly potent-tdceptor
guinea-pig ileum). The aim of the present study was to eégonists in vivo.

amine whether these compounds and the parent compound

histaprodifen are potent;Heceptor agonists in the pithedey words Histaprodifen - Methylhistaprodifen -

and in the anaesthetized rat. Dimethylhistaprodifen - 2-(2-Thiazolyl)ethanamine -

In pithed, vagotomized rats diastolic blood pressure was #ig-receptor agonists - Pithed rats - Anaesthetized rats -
creased by 2-(2-thiazolyl)ethanamine i.v. (which was usBimetindene

as a reference }eceptor agonist) and by histaprodifen,

methylhistaprodifen, and dimethylhistaprodifen; the maxi-

mum decrease was about 45 mmHg for each compound, i

and the potencies, expressed as pEe negative loga- Introduction

rithm of the dose (in mole per kilogram body weight) elic-

iting a half-maximal response, were 7.23, 7.55, 8.43 aHistamine acts via three types of receptors, termgdi
8.12, respectively. The dose/response curves of the fand H; (for review, see Arrang 1994; Leurs et al. 1995; Hill
compounds were shifted to the right to about the same ekal. 1997). For each receptor subtype, potent antagonists
tent by the Hreceptor antagonist dimetindene (1 pumol/kgre available (for review, see Hill et al. 1997),-H
i.v.). The vasodepressor response was not affected by c@Buschauer and Baumann 1991; van der Goot et al. 1991)
bined i.v. administration of the ,;Hand H-receptor antago- and Hy-receptor agonists (Lipp et al. 1992a,b; Vollinga et
nists ranitidine and thioperamide, by combined i.v. admiak 1994) with a potency exceeding that of histamine by a
istration of the a;- and aj,-adrenoceptor antagonistfactor of 10 or more have also been synthesized. On the oth-
er hand, it has proven difficult to synthesizgriceptor ag-
onists with a potency equalling or exceeding that of hista-
mine. Relatively potent Hreceptor agonists were found in

B. Malinowska - J. Piszcz ) a series of meta-substituted 2-phenylhistamines (Koper et
iﬁggg;gﬂgg;gﬁ;‘”i?chj?éﬂ?éwicza oA al. 1990; Zingel et al. 1990, 1995; Leschke et al. 1995); one
PL-15-230 Bidystok, Poland ’ compound of this series, 2-(3-(trifluoromethyl)phenyl)his-

tamine, was more potent than histamine, with a relative po-

E. Schlicker [1) tency of 128 (potency of histamine set at 100) in the guin-
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ch-lz NH, nolol 3 pmol/kg was also administered to rats which received other
N BNS S——(\/ histamine H-receptor agonists to ensure identical experimental con-
(2 4\ Q ditions.
N
g Anaesthetized raRats were anaesthetized with urethane 14 mmol/kg
i.p. The trachea was cannulated. Blood pressure, heart rate and tem-
Histamine 2-(2-Thiazolyl)ethanamine perature were measured as described above. In rats with a lower level
of basal diastolic blood pressure, vasopressin was infused to raise di-
R! astolic blood pressure to about 85 mmHg. Experiments were begun
|\|1 after 15-30 min equilibration.
~R2
O TT\/ R Experimental protocolThe effects of each of the four histamineg H
R1 RZ H . N . .
receptor agonists (given i.v.) under control conditions and in the pres-
H X - ence of the Kreceptor antagonist dimetindene 1 pmol/kg i.v. on dias-
Histaprodifen H H tolic blood pressure and heart rate were studied in separate animals
Methylhistaprodifen ~ CHz ~ H (only one dose/response curve per animal). Animals received increas-
Dimethylhistaprodifen CH3  CH3 ing doses of the drug with sufficient time for full recovery to the pre-

injection value. In some experiments the effects of two differgat H
receptor agonists (only one dose each), administered in various
combinations and with alternating sequences, were examined. The
first agonist (or the lowest dose of the agonist when a dose/response
curve was to be constructed) was injected 5 min after administration
of propranolol (only in pithed rats) given i.v. together with antagonists

groups have proven to be even more potenekeptor ag- of various receptors or saline solution (control). L-NAME 37 pmol/kg
as injected i.v. 10 min before propranolol (in this experimental

onists (Elz et al. 1998; for chemical structures, See Fig. goup all experiments were performed in the absence of vasopressin
Thus far, the latter two compounds and their analogéifce L-NAME itself raised diastolic blood pressure to about 85
histaprodifen (lacking a methyl group on tki€atom; rela- mmHg).

tive potency of 111) have been studied in vitro only (Elz et

al. 1998). The aim of this paper was to study whether ﬂ:@culations and statistic§.0 assess the potency of the-tdceptor
: ’ agonists, we determined the negative logarithms of the doses decreas-

potent agonism of these three compounds at {red@ptor ;" piood pressure by 23 mmHg, i.e. by 50% of the maximum effect
can also be shown in the pithed and in the anaesthetizedofaibout 45 mmHg' (see Table 1; piD Results are given as
For this purpose, the effect of these compounds and of 2x(2ans+SEM throughoun {s the number of rats). For comparison of
thiazolyl)ethanamine (which served as a referengeeH Mean values thietest for paired or unpaired data was used. When two

. . . . ore treatment groups were compared with the same control
ceptor agonist) on diastolic blood pressure was determi ééﬂ]p, Bonferroni’'s procedure was used. The differences were con-

and the interaction of these,receptor agonists with thesidered as significant whé?x0.05.
H,-receptor antagonist dimetindene was studied. In addi- . _ .
tion, we examined in pithed rats whether the effect of tRgugs used. The following drugs were used: histaprodifen

_ ; ; ikt ihydrogenmaleate, methylhistaprodifen dihydrogenmaleate, dime-
four Hy-receptor agonists is affected by inhibition of N ylhistaprodifen dihydrogenoxalate (synthesized at the Institut fir

synthase byN“-nitro-L-arginine methyl ester (L-NAME) pparmagzie I, Freie Universitat Berlin, Berlin, Germany), 2-(2-thi-
and whether endogenous catecholamines contribute todf@yl)ethanamine dihydrochloride (SKF, Brockham Park, UK),
overall effect of the treceptor agonists. dimetindene maleate (Zyma, Munich, Germany), ranitidine hydro-
chloride (Glaxo, Ware, UK), thioperamide (free base; Professor J.C.
Schwartz, Centre Paul Broca de 'INSERM, Paris, France), atropine
sulphate, Ly%vasopressin, L-NAME, prazosin hydrochloride (Sig-
ma, Deisenhofen, Germany), (-)-propranolol hydrochloride (IClI,
Macclesfield, UK), rauwolscine hydrochloride (Roth, Karlsruhe, Ger-
many), pentobarbitone sodium (Biowet t&uy, Poland). Drugs were
Pithed rat.Male Wistar rats weighing 180-300 g were anaesthetizéigsolved in water (atropine sulphate, pentobarbitone sodium) or sa-
with pentobarbitone sodium 300 pmol/kg i.p. and then injected withe with the following exceptions: histaprodifen dihydrogenmaleate
atropine 2 pmol/kg i.p. After cannulation of the trachea the animaigd methylhistaprodifen dihydrogenmaleate were dissolved in a mix-
were pithed and artificially ventilated with air (60 strokes/min) usirigre of saline and ethanol 95% (20:1), dimethylhistaprodifen
a respiratory system (Medipan, Warsaw, Poland). Both vagal nerdéy/drogenoxalate in a mixture of saline and dimethylsulphoxide
were cut. Diastolic blood pressure was measured from the right cafBMSO, 1:10), thioperamide (free base) in a mixture of saline and
id artery via a pressure transducer (Gould P 23 ID); the pressure waWSO 9:1, and prazosin hydrochloride in a mixture of HCI 0.01
triggered a rate-meter. Body temperature was kept constant at appieX{ and DMSO 4:1. The vehicles for histaprodifen and its deriva-
imately 36 °C using a tungsten lamp and monitored by a rectal préiyes, thioperamide, and prazosin did not affect basal blood pressure
transducer. The transducers were connected to the monitor TreR@iél heart rate.
cope 8031 (Artema, Bigstok, Poland). The left femoral vein was
cannulated for i.v. administration of drugs in a volume of 0.5 ml/kg.
Following pithing, diastolic blood pressure was routinely raised te
about 85 mmHg by infusion of vasopressin (0.04-0.4 1U/kg/min) inResults
the right femoral vein (since vasopressor/vasodepressor effects are
more marked at a higher level of blood pressure; see e.g. Malinowska
and Schlicker 1993a). Diastolic blood pressure

After 15-30 min equilibration, during which the cardiovascular
parameters were allowed to stabilize, propranolol 3 umol/kg was in- . . . ) .
jected i.v. to block the indirect sympathomimetic action of the highdgtall experimental groups diastolic blood pressure immedi-
dose of 2-(2-thiazolyl)ethanamine (the reference compound). Promtely prior to injection of the first dose of particular ligands

Fig. 1 Structures of histamine and the fouy-tdceptor agonists ex-
amined in the present study

Materials and methods
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was about 85 mmHg (Table 2), either spontaneously or dakle 1 Maximum effect E,,9 and potency (expressed as the nega-
to i.v. infusion of vasopressin (0.04-0.4 1U/kg/min) or adive logarithm of the agonist dose eliciting a half-maximal response,

. . . . in this case a fall in diastolic blood pressure of 23 mnpDs) of
ministration of L-NAME (37 umol/kg i.v.). Ipithed vago- the four H-receptor agonists examined in the present stRAEA2-

tomized rats, propranolol 3 pmol/kg i.v. caused a transigfikniazolyl)ethanamine, HAP histaprodifen, MHAP methyl-
decrease in blood pressure within 1 min after administhéstaprodifen DMHAP dimethylhistaprodifen] with respect to their

tion, when given alone (8.8+0.9 mmHu:25; P<0.001) or Vasodepressor effect in pithed, vagotomized rats. The valuggs,of

X ; [T nd pER, were derived from the dose/response curves obtained for
together with the HreceEtor_ antagonist d.lmetlndene e Hi-receptor agonists in Figs. 2 andB,, values are given as
Hmol/kg (9.9+2.5 mmHgn=15; P<0.01) or with the COM- means+SEM of three to six rats; in the case of DMHAP the mean is
bination of the a;-adrenoceptor antagonist prazosin HBased on two individual values giventirackets
pmol/kg and thex,-adrenoceptor antagonist rauwolscine

umol/kg (18.1+1.5 mmHg)=11;P<0.001). (When propra- Hi-receptor agonist Emax(MmHg) PED,

nolol was given together with the, ldntagonist ranitidine 1

Hmol/kg plus the Klantagonist thioperamide 1 umol/kg, néTEA 42.8+2.3 7.23£0.03

such decrease in blood pressure occurred). HAP 46.0+2.0 7.55£0.06
In pithed, vagotomized rats, the histaminereiceptor MHAP 45.8+1.0 8.43+0.04

agonists 2-(2-thiazolyl)ethanamine, histaprodifen, meth{AMHAP 46.5 (44.0,49.0) 8124010

histaprodifen and dimethylhistaprodifen i.v. dose-depen-
dently decreased diastolic blood pressure (Figs. 2 and 3). In
all cases the maximum effect was about 45 mmHg (Talerivatives for less than 2 min, about 5 min or about 10 min
1). The rank order of potencies of the drugs based on tl{atrdoses of 0.1 or less, 1 and 10 umol/kg, respectively).
pPED;, values was: methylhistaprodifen>dimethylhistapro- The H;-receptor antagonist dimetindene 1 umol/kg i.v.
difen>histaprodifen>2-(2-thiazolyl)ethanamine (Table 1).caused a marked rightward shift in the dose/response
The time course of the hypotensive effects was as folirves for all agonists (negative logarithm of (dose ratio—1)
lows: The maximal vasodepressor response for each dosk 55-1.86, SEMs 0.07-0.24; Figs. 2 and 3). As shown in
the four agonists was reached within 15 s. In the case offfys. 2 and 3 the maximal vasodepressor responses to all
(2-thiazolyl)ethanamine the hypotensive effects lasted fmympounds were almost the same in the absence and in the
less than 1 min and about 2 min (at doses of 1 or less angrE3ence of propranolol 3 pmol/kg. They were also not in-
pmol/kg, respectively) and in the case of histaprodifen orflisenced by combinedi;- and a,-adrenoceptor blockade

Table 2 Influence of the histamine Heceptor agonists 2TEA, HAP, were administered i.v. (unless stated otherwise). Means+SEM of 4-23
MHAP and DMHAP on diastolic blood pressure (DBP) in anaesthats (DBP prior to injection of Hreceptor agonists) and of 3—7 rats
tized and in pithed rats under various experimental conditions. Drefects of H-receptor agonists)

Experimental groups DBP (mmHg) Decrease in DBP (mmHg) induced by
before injection
of H, agonist 2TEA HAP MHAP DMHAP
0.1 pumol/kg 0.1 pumol/kg 0.01 umol/kg  0.01 umol/kg
Pithed, vagotomized rats, Control 86.2 0.6 27.7+25 35.8+2.0 31.3+1.3 25.6+2.2
pre-treated with atropine
2 pmol/kg i.p., propranolol Dimetindene 85.7+0.4 5309 73+13" 6.8+0.5" 6.5+0.9"
3 pmol/kg i.v. 1 pmol/kg
Ranitidine 85.5+0.7 245+3.1 37.0+3.1 315+4.1 26.3+2.4
1 pmol/kg
plus thioper-
amide
1 pumol/kg
L-NAME 89.3+3.5 145+25 225+3.8 20.8+23 126+2.8
37 umol/kg
Anaesthetized rats Control 86.6 1.5 253+1.3 348+3.1 30.4+£3.2 25.2+4.0
Dimetindene 84.8+2.2 140+29 18.0+4.6 165+1.9 13.0+0.6
1 umol/kg

* P<0.05, **P<0.01, ***P<0.001 vs. corresponding control
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Fig. 2 Effects of 2-(2-thiazolyl)ethanamine and histaprodifen i.v. drig. 3 Effects of methylhistaprodifen and dimethylhistaprodifen i.v.
diastolic blood pressur@®gP) in pithed, vagotomized rats. DBP waon DBP in pithed, vagotomized rats. DBP was adjusted to a level of
adjusted to a level of about 85 mmHg by i.v. infusion of vasopressiiout 85 mmHg by i.v. infusion of vasopressin. Prior to injection of
Prior to injection of the KHreceptor agonist under study, the rats réhe H-receptor agonist under study, the rats received an i.v. injection
ceived an i.v. injection of propranolol 3 pmol/kapén symbo)s pro- of propranolol 3 pmol/kgapen symbo)s propranolol plus dime-
pranolol plus dimetindene 1 umidy (solid symbojsor saline (*). For tindene 1 pmol/kgsplid symbolsor saline (*). For further details, see
further details, see text. Means+SEM of four to six rats. For soext. Means=SEM for three to six rats or of two rats (only dimethyl-

points, the SEM is smaller than the diameter ofsymabol histaprodifen 10 pmol/kg with propranolol). For some points, SEM is
smaller han the diameter of tegmbol

(prazosin 1 umol/kg given i.v. together with rauwolscine 1 In anaesthetizedats all H-receptor agonists (adminis-

pmol/kg; data not shown). tered i.v.) induced almost the same decrease in blood pres-
Table 2 shows the hypotensive effects of the foure-l sure as in pithed, vagotomized rats (Table 2). The hypoten-

ceptor agonists given at doses approximately equal to ttsdre responses in anaesthetized rats were also sensitive to

EDs, The vasodepressor responses to 2-(2-thiazolyl)ethdimetindene 1 umol/kg i.v. and in its presence they were in-

amine and histaprodifen at doses of 0.1 pmol/kg ahibited by about 45-50%.

methylhistaprodifen and dimethylhistaprodifen at doses of

0.01 pmol/kg were inhibited by about 75-80% by the H

receptor antagonist dimetindene 1 umol/kg, but they weéteart rate

not changed by the JHeceptor antagonist ranitidine 1

pmol/kg given i.v. together with thesHleceptor antagonist In pithed vagotomized rats basal heart rate immediately be-

thioperamide 1 pumol/kg. We also studied the influence fofe injection of the kreceptor ligands was 320-360

an inhibitor of the biosynthesis of nitric oxide by vasculdoeats/min. Propranolol 3 pumol/kg given i.v. 5 min earlier

endothelial cells. L-NAME 37 pmol/kg i.v. diminished thalone or in combination with antagonists at different recep-

vasodepressor responses to 2-(2-thiazolyl)ethanamine,tbiis caused a transient (lasting about 1-2 min) decrease in

staprodifen, methylhistaprodifen, and dimethylhistaprthis parameter by about 5-10% (data not shown). L-NAME

difen by 35-50% (Table 2). 37 umol/kg i.v. failed to affect basal heart rate, which was
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also not changed by thefeceptor agonists at doses up t 8.5
1 umol/kg i.v. The highest doses of histaprodifen and its «
rivatives (10 pmol/kg) slightly decreased heart rate |
about 10-30 beats/min both in the absence or presenc 8.0-
dimetindene 1 pumol/kg i.v. In the absence of propranol
histaprodifen 10 umol/kg, methylhistaprodifen an
dimethylhistaprodifen, 1 pmol/kg each, failed to influenc 7.5
heart rate. However, 2-(2-thiazolyl)ethanamine 10 umol/
caused a significant increase in heart rate by 70.7+
beats/min (=5), which was completely abolished by pro
pranolol 3 umol/kg (data not shown). 6.0
In anaesthetizedrats, basal heart rate (290-38
beats/min), was not affected by i.v. injection of 2-(Z
thiazolyl)ethanamine 0.1 pmol/kg, histaprodifen O'F]ig. 4 Comparison of the potencies of the fourrdceptor agonists

UmOVKQ- .methymiStaprOdifen _0-01 .UmOng: or dimethyin the pithed rat with their potencies at téceptors in vitro. The po-
histaprodifen 0.01 pmol/kg, either in the absence or présicies in the pithed rat (expressed as the negative logarithm of the

ence of dimetindene 1 pmol/kg i.v. (data not shown).  dose eliciting a half-maximal responp&Dso) were taken from Table
1, and the in vitro potencies [expressed as the negative logarithm of

(dose ratio—1)pD,] for the contractile effects of the compounds on
the guinea-pig ileum) were taken from Leschke et al. (1995) and Elz
. . et al. (1998). pband pER,values were compared with each other by
Discussion linear regression analysis; r is the correlation coefficient Raride
probability. The equation of the regression ling=4.36¢-1.5
The present study was carried out to examine whether hi-
staprodifen and itdN“-methyl and N ,N®-dimethyl ana-
logues are potent Hreceptor agonists in the pithed, vago- A more detailed analysis of the hypotensive effects of
tomized rat and in the anaesthetized rat. To achidfie four H-receptor agonists was performed in pithed rats.
comparable conditions in all animals, vasopressin was u¥gel found that the rightward shift of the dose/response
to increase diastolic blood pressure to about 85 mmHgcirves by dimetindene was virtually identical for each of
the few anaesthetized rats with a lower level of blood prélse four agonists. The agonists exhibited a similar maxi-
sure and in all pithed rats (with a diastolic blood pressurenofim effect, but markedly varying potencies. The rank or-
about 45 mmHg). In one series of pithed rats NO synthaies of potencies was the same as that obtained for the four
was blocked by L-NAME (which evokes a hypertensive reempounds in the guinea-pig ileum assay in vitro (Leschke
sponse in the rat by removing the endogenous vasodilabal. 1995; Elz et al. 1998). When comparing the potencies
tone built up by NO; Gardiner et al. 1990; Malinowska arn the pithed rat and in the in vitro model by linear regres-
Schlicker 1993a; Nilsson et al. 1997); L-NAME was usedon analysis, a highly significant correlation was obtained
in these experiments at a dose which increases diast(Hig. 4).
blood pressure to about 85 mmHg. Since histamine acti-The view that the three novel compounds act viattl
vates each of the three histamine receptor subtypes anainvia H, and/or H receptors is confirmed by two further
pithed rats, each of them affects diastolic blood pressoieservations. First, the hypotensive effect of the novel com-
(Malinowska and Schlicker 1991, 1993a), the selectie Hbounds was not affected by the combined administration of
receptor agonist 2-(2-thiazolyl)ethanamine rather than hike Hy-receptor antagonist ranitidine and the-relceptor
tamine itself was chosen as a reference drug. antagonist thioperamide, given at doses high enough to
The three novel compounds mimicked 2-(2-thiazolytause a marked attenuation of ldnd H-receptor-mediat-
ethanamine in that they elicited a hypotensive response gdaeffects in the pithed rat (Malinowska and Schlicker
manner sensitive to the,Heceptor antagonist dimetin-1991, 1993a). Second, the hypotensive effects of the novel
dene, suggesting that they argrdceptor agonists as well.compounds were diminished in those experiments in which
The hypotensive effect of each of the four agonists was WO synthase was blocked by L-NAME. It is well-known
tually identical in the pithed and in the anaesthetized ratsat the hypotensive effect mediated via rdceptors in-
These findings are compatible with the view that the hyelves the release of NO from the endothelium, whereas the
potensive effects in the anaesthetized rat are not acconibareceptor-mediated vasodepressor response is due to the
nied by activation of the baroreceptor reflex and that thagtivation of receptors located directly on the vascular
are solely due to activation of Heceptors outside thesmooth muscle (for review, see Hill et al. 1997).
CNS. The possibility that Hreceptors within the CNS play  Finally, the possibility had to be considered that the car-
a role had to be considered since activation gfddeptors diovascular effects of the novel compounds are distorted
in the CNS influences cardiovascular parameters (for Brthe simultaneous release of catecholamines (for review,
view, see Schwartz et al. 1991) and since the newly syntbee Hill et al. 1997). One would expect that catecholamines
sized drugs, due to their lipophilic properties, may pass ttantribute to the overall effect of,;Heceptor agonists since
blood-brain barrier (most likely dimethylhistaprodifen). activation of H receptors causes catecholamine release
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from the adrenal medulla. For example, in the pithed rat theagonists (abstract). Naunyn-Schmiedeberg’s Arch Pharmacol 358

i - i i i [Suppl 2]:R762
hypo'gepsll\l\ge eﬁ;ctlhqf tthe.non §e|ectlve hISta.mldne tl)’ecep 0a{’rdiner SM, Compton AM, Kemp PA, Bennett T (1990) Regional
agonis -methylnistamine 1S accompanie Y @ and cardiac haemodynamic effectsNSfnitro-L-arginine methyl

H-receptor-mediated hypertensive effect related to the re-ester in conscious, Long Evans rats. Br J Pharmacol 101:625-631
lease of catecholamines (acting veéaadrenoceptors); Goot H van der, Bast A, Timmerman H (1991) Structural require-

g : : : - {(ed) Histamine and histamine antagonists (Handbook of experi-
receptor-mediated release of catecholamines (acting Vlef‘nental pharmacology series, vol. 97). Springer, Berlin Heidelberg

B-adrenoceptors) (Malinowska and Schlicker 1993Db). In New York, pp 573-748
addition, for 2-(2-thiazolyl)ethanamine, the reference comill SJ, Ganellin CR, Timmerman H, Schwartz JC, Shankley NP,

pound in the present study, ap-t¢ceptorindependente- Young JM, Schunack W, Levi R, Haas HL (1997) International

lease of catecholamines (causing an increase in heart ratt%i?'sorllﬁ;r':nh:gm%g\llofgjzégl_'zggss'ﬂcat'on of histamine recep-

was fou_nd; thus, the drug is a substrate of the neuronal fser JG, Viiet A van der, Goot H van der, Timmerman H (1990)
adrenaline transporter (Boudreau and Vohra 1991), andNew selective Hagonists. Synthesis and pharmacology. Pharm
high doses evoke a desipramine-dependent, carrier-mediatWeekbl Sci Ed 12:236-239

ed release of catecholamines from the postganglionic syi#schke C, Elz S, Garbarg M, Schunack W (1995) Synthesis and his-

. . . tamine H receptor agonist activity of a series of 2-phenylhistam-
pathetic neurones (Boudreau and Vohra 1991; Mallnowskaines’ 2-heteroarylhistamines, and analogues. J Med Chem

et al. 1992; Malinowska and Schlicker 1993a). (This “side 38:1287-1294
effect” of 2-(2-thiazolyl)ethanamine led us to use fe Leurs R, Smit MJ, Timmerman H (1995) Molecular pharmacological

adrenoceptor antagonist propranolol in almost all experi_ aspects of histamine receptors. Pharmacol Ther 66:413-463
ments in the pithed rat.) Lipp R, Arrang JM, _Garbarg M, Luger P, Sphwartz JC, Schl_m_ack w
. . . (1992a) Synthesis, absolute configuration, stereoselectivity, and
In the present study, catecholamines did not contributereceptor selectivity of o(R,3S)-,3-dimethylhistamine, a novel
to the overall effects of the noveldeceptor agonists.  highly potent histamine Hreceptor agonist. J Med Chem
Thus, combined blockade af- anda,-adrenoceptors did = 35:4434-4441

not increase the jreceptor-mediated hypotensive effectPP R. Stark H, Schunack W (1992b) Pharmacochemistry;atH
Moreover omissiio—; Ofp ropranolol didylFl)Ot reveal an in- ceptors. In: Schwartz J, Haas HL (eds) The histamine receptor.
; prop Wiley-Liss, New York, pp 57-72

crease in heart rate. The reason whyréteptor-mediated mMalinowska B, Schlicker E (1991)3eceptor-mediated inhibition of
catecholamine release contributes to the cardiovascular efthe neurogenic vasopressor response in pithed rats. Eur J Pharm-
fects of Ne-methylhistamine but not to those of the threﬁaaCOI 205:307-310

- . linowska B, Schlicker E (1993a) Identification of endotheligl H
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