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Abstract 

The endothelin receptor subtypes involved in the vasoconstriction, capsular smooth muscle contraction, prostaglandin E 2 and 
prostacyclin release induced by endothelin-1 have been investigated in the canine isolated perfused spleen using both the 
endothelin ET A receptor antagonist FR 139317 and the endothelin ET B receptor agonist IRL 1620. The isolated canine spleen 
was perfused with warmed (37°C) and oxygenated (95% 0 2 / 5 %  CO 2) Krebs solution at constant flow with continuous recording 
of splenic arterial perfusion pressure and spleen weight. Samples of splenic venous effluent were collected to determine the 
amounts of prostaglandin E 2 and prostacyclin, measured by radioimmunoassay. Endothelin-1 (4-200 pmol) and IRL 1620 
(20-1000 pmol) dose-dependently increased splenic arterial perfusion pressure but the former was more potent on a molar basis 
(the molar dose ratio IRL/endothel in-1 required to increase splenic arterial vascular resistance by 25% was approximately 33). 
The infusion of the nitric oxide inibitor N'°-nitro-L-arginine methyl ester (10 p~M), but not of the enantiomer N~-nitro-o-arginine 
methyl ester, significantly potentiated the increase in splenic arterial vascular resistance induced by endothelin-1. The infusion of 
FR 139317 (1 /zM) markedly attenuated the increased splenic arterial perfusion pressure induced by endothelin-1 without 
affecting that evoked by IRL 1620. At the highest dose (200 pmol), endothelin-1 induced a small but significant capsule 
contraction as reflected by the reduction in the spleen weight. The infusion of FR 139317 (1 /zM) abolished this contractile 
effect. IRL 1620 (in doses up to 1000 pmol) did not significantly affect the capsule tone. The administration of either 
endothelin-1 (20-200 pmol) or IRL 1620 (20-1000 pmol) caused the release of 6-oxo-prostaglandin F1, (breakdown product of 
prostacyclin) and prostaglandin E 2 into the splenic venous effluent. The amount of both prostanoids released by endothelin-1 
was significantly greater than that induced by IRL 1620. FR 139317 (1 /xM) significantly reduced (P  < 0.05) the release of both 
6-oxo-prostaglandin F1, and prostaglandin E 2 by endothelin-1 without affecting that released by IRL 1620. The results 
demonstrate that the release of prostaglandins and nitric oxide modulates the vasoconstrictor activity of endothelin-1 in the 
splenic circulation. Furthermore, the vasoconstriction and eicosanoids (prostacyclin and prostaglandin E 2) release by endothelin-1 
are due to activation of both endothelin ET A and ET B receptors, although the former seems to be the predominant form. The 
splenic capsule contraction is mediated by activation of endothelin ET A receptors only. 
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I.  Introduct ion 

T h e  21-amino  ac id  p e p t i d e  endo the l in -1  is a p o t e n t  
vasocons t r i c to r  agen t  first  i so la ted  f rom the super -  
n a t a n t  o f  cu l t u r ed  porc ine  aor t ic  endo the l i a l  cells 
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(Yanag i sawa  et  al., 1988). T h e  vasocons t r i c to r  effects  
i nduc e d  by endo the l in -1  bo th  in vivo (De  Nucci  et  al., 
1988a) and  in ce r ta in  mic rovascu la r  beds  in vi t ro  such 
as ra t  m e s e n t e r y  ( W a r n e r  et  al., 1989), dog l iver 
(Wi th r i ng ton  et  al., 1989), dog sp leen  (Grass i -Kass i sse  
et  al., 1994a), r abb i t  k idney  and sp leen  (Rae  et  al., 
1989) a re  a c c o m p a n i e d  by the  re lease  of  p o t e n t  va- 
sod i la to r  au taco ids  inc luding  ni t r ic  oxide,  pros tacycl in  
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and prostaglandin E 2 which modulate the direct vaso- 
constrictor activity of endothelin-1. 

Endothelin exerts its vasoconstrictor and indirect 
vasodilator actions through the activation of at least 
two distinct receptor types: ET A (Arai et al., 1990) and 
ET B (Sakurai et al., 1990). The direct vasoconstrictor 
action of endothelin-1 is mediated by activation, in 
different tissues, of either ET A or ET B receptors 
(Sumner et al., 1992; Okamura et al., 1992; Moreland 
et al., 1992; Godfraind, 1993; Warner  et al., 1993); the 
indirect vasodilator effect is thought to result, princi- 
pally, from activation of endothelin ET B receptors 
(Clozel et al., 1992; Warner  et al., 1993). 

The aim of the present study was to further charac- 
terise the endothelin receptors in the canine isolated 
perfused spleen, with regard to the splenic vasocon- 
striction and capsular contraction (Withrington et al., 
1992) and the release of both prostacyclin and prosta- 
glandin E 2 (Grassi-Kassisse et al., 1994a). This was 
achieved by using both the endothelin ET A receptor 
antagonist FR 139317 (Sogabe et al., 1993) and the 
endothelin ET B receptor agonist IRL 1620 (Takai et 
al., 1992). 

2. Material and methods 

2.1. Canine perfused spleen 

Mongrel dogs (mean weight 8.1 _+ 0.5 kg, both sexes; 
provided by CEMIB-UNICAMP) were anaesthetised 
with pentobarbital sodium (Sagatal, 30 mg/kg).  The 
surgical procedures involved in the isolation of the 
spleen have been described in detail previously (Corder 
et al., 1987). Briefly, following the isolation of the 
spleen from the connections with the stomach, pan- 
creas and omentum, both the splenic artery and vein 
were separated in situ and the spleen removed. Hep- 
arin (5000 U) was administered 5 min before the spleen 
removal. The splenic artery and vein were cannulated 
and the spleen perfused via the arterial system with 
warmed (37°C) and oxygenated (95% O 2 + 5% CO 2) 
Krebs solution (pH 7.4). The arterial inflow was ad- 
justed, by means of a perfusion pump, to provide a 
perfusion pressure of 20-40 mm Hg and once this flow 
was established it remained constant throughout the 
experiment. Splenic arterial perfusion pressure was 
measured with a strain gauge transducer (model PRC 
21/3,  Ugo Basile) incorporated into the splenic arte- 
rial line. Splenic arterial vascular resistance was calcu- 
lated as mean splenic arterial perfusion p ressure /mean  
splenic arterial flow. Changes in spleen volume were 
assessed indirectly by weighing the spleen continuously 
on a digital balance with a visual reading at frequent 
set intervals (Boatman and Brody, 1964). At the end of 

the experiment the spleen was cleared of surrounding 
tissues and weighed. 

Endothelin-1, IRL 1620 and adrenaline were admin- 
istered as single bolus injection (1 ml) through the 
splenic artery and were washed in immediately with 0.5 
ml of Krebs solution to provide a total constant injec- 
tate of 1.5 ml. A standard dose of adrenaline (54 nmol) 
was used since previous experiments in identical prepa- 
rations (Grassi-Kassisse et al., 1994a,b) showed that 
this dose occupied the mid position in the dose-re- 
sponse curve. The endothelin-1 receptor antagonist FR 
139317 (1 /xM) was infused through the arterial line at 
a flow rate of 0.1 ml /min.  In the experiments designed 
to investigate the effect of FR 139317 on the responses 
induced by endothelin-1, IRL 1620 and adrenaline, 
these agonists were injected 15 min after the start of 
the FR 139317 infusion. 

2.2. Radioimmunoassay (RIA) of  prostaglandin E 2 and 
6-oxo-prostaglandin F1, 

Fifteen second-samples of the splenic venous efflu- 
ent were collected before and during 90 s intervals for 
up to 7.5 min after intra-arterial injection of endothe- 
lin-1, IRL 1620 or adrenaline. The levels of prosta- 
glandin E 2 and 6-oxo-prostaglandin FI~ (breakdown 
product of prostacyclin) were determined by direct 
RIA without prior extraction. The RIA procedure and 
the specificity of the antisera employed have been 
previously described (Salmon, 1978; Bakhle et al., 1985). 

2.3. Experimental design 

The experimental protocol consisted of the bolus 
injections of adrenaline (54 nmol) followed by a dose- 
response curve to endothelin-I (20, 40 and 200 pmol); 
15 min after starting the infusion of FR 139317 (1 
/zM), adrenaline and endothelin-1 were injected again. 
A similar protocol was applied to investigate the ef- 
fects of IRL 1620. 

2.4. Drugs 

(+)-Adrenal ine,  N'°-nitro-L-arginine methyl ester, 
6-oxo-prostaglandin F ~  and endothelin-1 were ob- 
tained from Sigma (St. Louis, USA). N~-Nitro-D - 
arginine methyl ester was obtained from Bachem 
(Switzerland). 6-Oxo-5,6,8,9,11,14,15(n)-[3H]prosta - 
glandin F1, ~ (specific activity 150 Ci /mmol)  was pur- 
chased from Amersham (Bucks., UK). Antiserum for 
6-oxo-prostaglandin FI~ was a gift from J. Salmon 
(Wellcome Laboratories, Kent, UK). Sagatal and hep- 
arin were purchased from May and Baker (Dagenham, 
UK) and Roche (Silo Paulo, Brazil), respectively. FR 
139317 (( R )2-[( R)-2-[[ 1 -(hexahydro-1 H-azepinyl]car- 
bonyl]amino-4-methyl-pentanoyl]amino-3-[3-(1-methyl- 
1H-indolyl)]propyonyl] amino-3-(2-pyridyl) propionic 
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acid) was synthesised by Abbott  Laboratories (Chicago, 
USA). IRL 1620 (Suc-[Glu9,AlaaUS]endothelin-l-(8 - 
21) was supplied by Dr. M. Takai (Ciba-Geigy, Japan). 

Endothelin-1, IRL 1620 and adrenaline were diluted 
in Krebs solution prior to intra-arterial injection. FR 
139317 (stock solution of 150/zM) was dissolved in 1 N 
NaOH and the pH corrected to 7.4. 

2.5. Statistical analysis 

The results are expressed as mean + S.E.M. of n 
experiments. Significance of the data was calculated 
using Student's t-test and P < 0.05 was taken as signifi- 
cant. 

3. Results 

The mean spleen weight was 63.5 _+ 8.0 g represent- 
ing 0.75 _+ 0.06% of body weight (n = 22). The mean 
splenic arterial flow was 20.7 _+ 1.5 ml /min  giving an 
initial mean splenic arterial vascular resistance of 1.65 
_+ 0.17 mm Hg (ml/min) .  

3.1. Changes in splenic arterial vascular resistance in- 
duced by endothelin-1, IRL 1620 and adrenaline 

Intra-arterial bolus injections of endothelin-1 (4-200 
pmol, n = 4-9)  caused a long-lasting and dose-depen- 
dent increase in the splenic arterial perfusion pressure 
(Fig. 1 and Fig. 2). In contrast, bolus injections of IRL 
1620 (20-1000 pmol, n = 10) caused small increases in 
splenic arterial vascular resistance of short duration. 
These vasoconstrictor responses to IRL 1620 were, at 
all dose levels, significantly greater than zero. The 
responses were graded with the doses since the re- 
sponse at 200 pmol was significantly greater than at 20 
pmol (P  < 0.05), 1 nmol was significantly greater than 
at 40 pmol (P  < 0.05). In addition, the splenic vasocon- 
strictor responses to IRL 1620 were significantly smaller 
than those induced by equimolar doses of endothelin-1 
(Fig. 2). For instance, the molar dose ratio IRL 
1620/endothelin-1 required to increase splenic arterial 
vascular resistance by 25% was approximately 33. 

Effect of the endothelin ET  A antagonist FR 139317 
The intra-arterial infusion of FR 139317 (1 ~M)  did 

not affect basal splenic arterial perfusion pressure 

180 A 

0 

Ad • 
54 

ET-I  
20 200 

FR 139317 1 I~M 

I 

54 

200 

I 
90 seg. 

P ~  

nmol  

pmol  

160 

120 

E 80 
== 
< 40 

0 

FR 139317 ( I p M )  
i 1 

90 Seg 

IRL • • • • • • 

40 200 1000 40 200 1000 pmol 

ET-1 • • 

200 200 pmol 

Fig. 1. Experimental recordings illustrating the increases in splenic arterial perfusion pressure (SAPP) in response to intra-arterial bolus 
injections of endothelin-1 (ET-1), an endothelin ET B receptor agonist (IRL 1620) and adrenaline (Ad). Since the preparations were perfused at 
constant flow (panel A, 12 ml/min; panel B, 21 ml/min) these responses represent splenic vasoconstriction. During infusion of the endothelin 
ET A receptor antagonist FR 139117 (1 /~M) the vasoconstrictor responses to ET-1 (200 pmol) were markedly reduced whilst those to either Ad 
(panel A) or IRL 1620 (panel B) were not affected. Note that the y-axis scaling is different in panels A and B (spleen weight: A, 32 g; B, 48 g). 
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Fig. 2. Increase in splenic arterial vascular resistance (SAVR; ex- 
pressed as percentage of basal value) caused by intra-arterial bolus 
injections of endothelin-1 (D)  and the endothelin ET B receptor 
agonist IRL 1620 ( o )  before (open symbols) and during (ET-1, B; 
IRL 1620, • )  the infusion of the endothelin ET A receptor antagonist  
FR 139317 (1 /~M). Individual points represent  the means  of 4 -10  
observations _+ S.E.M. The splenic vasoconstrictor response to ET-1 
is significantly reduced by endothelin ET A receptor antagonism 
( * P < 0.05) whilst the responses to IRL 1620 are unchanged.  

(34.2 + 2.7 and 33.4 _+ 2.8 mm Hg, before and during 
FR 139317 infusion, respectively, n = 19). However, at 
this concentration FR 139317 significantly reduced the 
increased splenic arterial vascular resistance induced 
by endothelin-1 without affecting that induced by ei- 
ther IRL 1620 (Fig. 1 and Fig. 2) or adrenaline (217.2 
:t: 31.4% and 224.1 + 48.1, percent increase in splenic 
arterial vascular resistance before and during FR 
139317 infusion respectively, n = 18). 

Effect of cyclooxygenase and nitric oxide inhibition 
The infusion of the cyclooxygenase inhibitor indo- 

methacin (5.6/xM) significantly potentiated the splenic 
arterial vasoconstrictor response to both 1000 pmol 
IRL 1620 (14.4 _+ 2.5% before and 111.7 +_ 20.9% dur- 
ing indomethacin, P < 0.05, n = 4) and endothelin-1 
(Grassi-Kassisse et al., 1994a). The infusion of the 
nitric oxide inhibitor NO~-nitro-L-arginine methyl ester 
(10 /xM) significantly potentiated the vasoconstrictor 
activity of endothelin-1 (19.7___ 2.6, 41.6_+ 9.1 and 
135.4 + 16.4% increase in splenic arterial vascular re- 
sistance before and 61.0 + 9.8, 123.6 + 8.7 and 264.4 _+ 
5.3% increase in splenic arterial vascular resistance 
during NO'-nitro-L-arginine methyl ester infusion, for 4, 
20 and 40 pmol of endothelin-1, respectively, n = 4). 
The inactive enantiomer N~-nitro-D-arginine methyl 
ester (10 /xM) had no effect on the vasoconstrictor 
responses to endothelin-1 (21.2 _+ 1.6, 48.2 _+ 10.7 and 
152.2 _+ 8.9% increase in splenic arterial vascular resis- 
tance during N°'-nitro-D-arginine methyl ester infu- 
sion, for 4, 20 and 40 pmol of endothelin-1, respec- 
tively, n = 4). 

3.2. Changes in capsular smooth muscle tone induced by 
endothelin-1, IRL 1620 and adrenaline 

At the highest dose of endothelin-1 (200 pmol), the 
increase in splenic arterial vascular resistance was ac- 

companied by a small, but significant, reduction in 
spleen weight ( - 3 . 2  _+ 1.1 g, P < 0.05, n = 9), indica- 
tive of contraction of capsular smooth muscle. In con- 
trast, IRL 1620 did not affect spleen weight in doses up 
to 1000 pmol (n = 10). 

Effect of the endothelin ET A antagonist FR 139317 
The infusion of FR 139317 (1 /xM) did not signifi- 

cantly affect basal capsule tone (spleen weight 171.0 _+ 
15.3 g before and 173.2_+ 15.0 g during FR 139317 
infusion, respectively, P > 0.4, n = 19) but abolished 
the capsule contraction induced by endothelin-1 (200 
pmol, n = 9, P < 0.01). In contrast, the capsule con- 
traction induced by adrenaline (54 nmol) was not sig- 
nificantly affected by the concomitant infusion of FR 
139317 (reduction in the spleen weight 28.0_+ 5.1 g 
before and 21.8 + 3.2 g during FR 139317 infusion, 
P >  0.2, n = 18). 

3.3. Release of 6-oxo-prostaglandin FI~ and prosta- 
glandin E 2 induced by endothelin-1, IRL 1620 and 
adrenaline 

Intra-arterial bolus injection of endothelin-1 (20-200 
pmol, n = 4-9)  induced a dose-dependent release of 
prostacyclin (6-oxo-prostaglandin FI~) into the splenic 
venous effluent (Fig. 3). The amount of 6-oxo-prosta- 
glandin F]~ released by the highest dose of endothelin-1 
was not significantly different (P  > 0.05) from the stan- 
dard dose of adrenaline (54 nmol; 10.4_+ 2.0 ng/ml ,  
n = 14) but was significantly higher (P  < 0.05) than that 
evoked by the highest dose (1000 pmol) of IRL 1620 
(Fig. 3). The release of 6-oxo-prostaglandin FI~ in- 
duced by IRL 1620 was significantly different from 
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Fig. 3. Release of 6-oxo-prostaglandin F1, ~ (breakdown product of 
prostacyclin) into the splenic venous effluent following bolus injec- 
tions of endothelin-1 (rn) and the endothelin ET B receptor agonist 
IRL 1620 (o )  before (open symbols) and during (ET-1, • ; IRL 1620, 
• ) the intra-arterial infusion of the endothelin ET A receptor antago- 
nist FR 139317 (1 gM).  Points represent  the means_+ S.E.M. of 4-10 
spleens. The release of 6-oxo-prostaglandin F1, ~ by ET-1 (20, 40 and 
200 pmol) was significantly reduced by FR  139317 (* P < 0.05); in 
contrast there was no change in the release of 6-oxo-prostaglandin 
Fa,  by IRL 1620. The y-axis represents  the increase in 6-oxo-pros- 
taglandin F~, above basal release. 
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basal release (for 20 pmol, P = 0.002; for 1000 pmol, 
P =  0.01) and was dose-dependent since the release 
induced by 200, 500 and 1000 pmol was significantly 
greater ( P  < 0.05) than that induced by 20 pmol. 

In addition, endothelin-1 released prostaglandin E 2 
in a dose-dependent  manner  (10.0 _+ 2.3, 15.6 + 3.5 and 
76.6 _+ 31.7 n g / m l  at 20, 40 and 200 pmol of endothe- 
lin-1, respectively). Although the endothelin ET B re- 
ceptor agonist IRL 1620 caused the release of prosta- 
glandin E2, the amounts even at the highest dose of 
agonist (1000 pmol) were significantly less (4.3 _+ 0.9 
ng/ml ,  P < 0.05) than that released by either the low- 
est dose of endothelin-1 (20 pmol; 10.0_+ 2.3 ng/ml ;  
n = 4) or the standard dose of adrenaline (180.2 _+ 47.4 
ng/ml ,  n = 8). 

Effect of the endothelin ET  A receptor antagonist FR 
139317 

The intra-arterial infusion of FR 139317 (1 /.~M) did 
not affect the basal release of 6-oxo-prostaglandin FI~ 
(1.8 + 0.8 and 2.0 + 1.1 ng/ml ,  before and during FR 
139317 infusion respectively, n = 19, P >  0.05) but 
markedly reduced the release of 6-oxo-prostaglandin 
F ~  induced by endothelin-1 (Fig. 3). However, FR 
139317 (1 ~M)  failed to affect the release of 6-oxo- 
prostaglandin FI~ induced by either IRL 1620 (Fig. 3) 
or adrenaline (54 nmol; 8.9 + 1.3 ng/ml ,  n = 10). 

The release of prostaglandin E 2 by the two highest 
doses of endothelin-1 was significantly reduced by FR 
139317 infusion (40 pmol: 15.6 _+ 3.5 n g / m l  before and 
8.1 _+ 1.6 n g / m l  during FR 139317 infusion; 100 pmol: 
76.6 _+ 31.7 n g / m l  before and 11.4 _+ 3.7 n g / m l  during 
FR 139317). In contrast, the release of prostaglandin 
E 2 induced by both adrenaline (180.2_+ 47.4 n g /m l  
before and 123.5 _+ 39.1 n g / m l  during FR 139317) and 
IRL 1620 (4.3 _+ 0.9 n g / m l  before and 3.6 _+ 0.7 ng /ml  
during FR 139317) was not significantly altered by 
endothelin ET A receptor antagonism. 

4. Discussion 

The concept that endothelin ET A receptors exist 
solely on vascular smooth muscle to induce vasocon- 
striction and that, in contrast, endothelin ET B recep- 
tors on endothelial cells cause vasodilatation through 
the release of vasodilator autacoids (prostacyclin and 
NO) is now realised to be an oversimplified proposi- 
tion. Recently, Gardiner  et al. (1994) have reported 
that, in conscious rats, the vasoconstrictor effects of 
endothelin-1 and the selective endothelin ET B recep- 
tor agonist, [Alall.15]Ac-endothelin-l-(6-21)] involved 
activation of endothelin ET A, ET B or both receptors 
depending on the agonist dose and vascular territory 
investigated. The present experiments in the canine 
isolated perfused spleen demonstrated that the pressor 

responses to endothelin-1 were selectively antagonised 
by FR 139317 (an endothelin ET A receptor antagonist) 
and that an endothelin ET B receptor agonist ( IRL 
1620) caused splenic vasoconstriction, although its ac- 
tivity was significantly less than that of endothelin-1. 
These results clearly demonstrate a predominant distri- 
bution of endothelin ET A receptors in splenic vascular 
smooth muscle and, in addition, a relatively sparse 
distribution of endothelin ET B receptors at the same 
site; both receptors, ET A and ET B, mediate vasocon- 
striction. We can offer no evidence for the further 
compartmentalization of endothelin receptors within 
the splenic microcirculation as demonstrated by More- 
land et al. (1994) who, using a different vascular smooth 
muscle preparation, showed endothelin ET A receptors 
at a high pressure arterial site with endothelin ET B 
receptors differentially located in the low pressure site. 
However, in the present spleen preparation perfused 
with Krebs at a relatively low arterial pressure, the 
activation of endothelin ET B receptors located on ve- 
nous smooth muscle, leading to splenic venoconstric- 
tion, could increase the overall vascular resistance as 
observed with the endothelin ET B agonist IRL 1620. 

In addition, our results show that prostacyclin and 
prostaglandin E 2 release induced by endothelin-1 in 
the dog isolated perfused spleen is mediated by activa- 
tion of both endothelin ET A and ET B receptors, al- 
though the former seems to be more important for 
endothelin-1 action. Although activation of endothelin 
ET B receptors induces release of prostaglandins in 
some tissues (Matsuda et al., 1993; McMurdo et al., 
1993; Kohan et al., 1993; Herman et al., 1993), there is 
evidence that the endothelin ET A receptor is also 
implicated (T616maque et al., 1993), an effect inde- 
pendent  of vasoconstriction (Stanimirovic et al., 1993). 
As previously reported with endothelin-1 (Grassi-Kas- 
sisse et al., 1994a), prostaglandin release induced by 
IRL 1620 modulates its vasoconstrictor activity. We 
have now extended our observation to show that en- 
dothelin-1 also releases nitric oxide which in turn at- 
tenuates the vasoconstrictor effect of this peptide. This 
finding reinforces the physiological importance of the 
coupled release of prostaglandin and NO (De Nucci et 
al., 1988b; Hyslop and De Nucci, 1991) in the modula- 
tion of the vascular tone. 

The endothelin ET B receptor agonist IRL 1620 had 
no agonist activity on the canine capsule smooth mus- 
cle indicating the lack of functional endothelin ET B 
receptors on the capsule. This is further supported by 
the finding that the endothelin ET A receptor antago- 
nist FR 139317 abolished endothelin-l- induced capsule 
contraction and that endothelin-1 is more potent than 
endothelin-3 in causing capsular contraction in the 
isolated blood perfused spleen of the dog (Withrington 
et al., 1992). Displacement studies using [125I]endo- 
thelin-1 and [125I]endothelin-3 showed higher affinity 
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for endothel in-1  than endothe l in-3  in the pig ( H e m s e n  

et al., 1991) and rat (Jeng et al., 1990) spleen,  indicat-  

ing the p r e d o m i n a n c e  of  endothe l in  E T  A recep tors  in 

splenic smooth  muscle.  

Endothe l in -1  adminis t ra t ion  causes h a e m o c o n c e n -  

t ra t ion in mice ( O k u m u r a  et al., 1993), sheep  (May et 

al., 1993) and rats (King et al., 1990; Valen t in  et al., 

1991a; Sirois et al., 1992), but  this increase in the 

haematoc r i t  is probably due  to p lasma loss to the 

interst i t ial  space ra ther  than splenic contract ion,  since 

it also happens  in sp lenec tomised  rats (Valent in  et al., 

1991b) and is associated with a marked  reduc t ion  in 

whole-body  p lasma vo lume ( Z i m m e r m a n  et al., 1992). 

O u r  results demons t ra t ing  that  endothel in-1  causes 

capsular  cont rac t ions  only at high doses suppor t  the 

in t e rp re ta t ion  that  this organ does  not  cont r ibute  to 

the h a e m o c o n c e n t r a t i o n  observed  following endo the -  

lin-1 adminis t ra t ion.  

T h e  p resen t  exper iments  en la rge  our  previous  ob- 

servat ions on the endo the l in  r ecep to r  mechan isms  in- 

volved in the complex  changes  in the control  of  the 

resis tance and capac i tance  aspects of  splenic circula- 

tion. They  suggest  that  the local re lease  of  endothel in-1  

will p rovoke  marked  changes  in the dis t r ibut ion o f  

b lood within the spleen by act ivat ion of  endo the l in  

E T  A recep tors  causing in t rasplenic  vasoconst r ic t ion 

modi f ied  by local re lease  of  vasodi la tor  pros tanoids;  

the overall  change  in the splenic microci rcula t ion  may 

be de t e rmined  by the dis t r ibut ion of  the cell types and 

their  spec t rum of  endo the l in  receptors .  Rela t ively  small 

changes  in splenic capaci ty due  to capsular  and t rabec-  

ular  cont rac t ion  through endo the l in  E T  A recep tor  acti- 
va t ion  may, in addit ion,  a l ter  the s torage of  cell types 

within the splenic compar tmen t s .  
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