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Diabetes abolishes the gender difference in vasopressin-mediated
potentiation of sympathetic vasoconstriction
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Abstract

Electrical field stimulatior{ 4 Hz, 0.2 ms pulse duration, at a supramaximal voltage of 70 V, Jor 1 s of isolated rat tail artery segments
produced contraction which was lower in female than in male rats, and was reduced by streptozotocin-induced diabetes in both genders
This contraction was potentiated by vasopre¢sin 0 290 ) M more in normoglycemic male than in normoglycemic female rats, and
this effect of vasopressin was increased by the cyclooxigenase inhibitor mecloferfamate 10 M in female control rats, but not in
diabetic female, or control and diabetic male rats, and it was not modified by the nitric oxide synthase irfifbitdro-L-arginine
methyl ester(L-NAME, 10~4 M). Endothelin-1( 101° —% 10"° M) also potentiated the contraction to electrical stimulation. This
potentiation was similar in all experimental groups, and it was not modified by meclofenamatAME. These results suggest that the
potentiating effect of vasopressin, but not that of endothelin-1, on the sympathetic vasoconstriction, is lower in females than in males,
probably by an increased release of vasodilating prostanoids, and this release may be reduced by diabetes i@ R90al&dsevier
Science B.V. All rights reserved.
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1. Introduction are few. It has been found that diabetes reduces the
vasodilatation to a nitric oxide donor in iliac arteries of
Pathologic cardiovascular changes are one of the mostmale but not of female rats Martinez-Nieves and Dunbar,
serious complications of diabetes mellitus Nathan, 2993 . 1999 , that diabetes increases the contraction to prostanoids
Although cardiovascular diseases in the general, non-di-in the pulmonary circulation of male but not of female rats
abetic population are more frequent in men than in pre- (Russ and Tobin, 1998 , and diabetes abrogates the differ-
menopausal women Douglas, 1997; Hayward et al., 2000 ,ences between women and men regarding nitric oxide-de-
diabetes may produce a relatively greater impairment in pendent relaxatiof Steinberg et al., 2D00 .
the female cardiovascular system, so the difference be- One of the mechanisms that may underlie both diabetic
tween men and premenopausal women regarding cardio-vascular alterations and gender differences in cardio-
vascular disease disappears in the diabetic patients Farmevascular regulation could be the characteristics of vascular
and Gotto, 1997; Haffner et al., 1997 . Although there are reactivity to vasopressin and endothelin-1. It has been
some studies on the effects of exogenous sex hormoneseported that the plasma levels of vasopregsin Brooks et
during diabeted Bolego et al., 1999; Lim et al., 1999; al., 1989 and endothelin{i Takeda et al., 1991 may be
Cignarella et al., 2000 , studies comparing the effects of elevated in diabetes. Studies about the effects of diabetes
diabetes on the vascular reactivity in males and femaleson the vascular response to these peptides report contradic-
tory results. The effect of vasopressin on arterial blood
pressure following ganglion blockade is reduced in dia-
" Coresponding author. Tel.#34-01-397-5490; fax: +34-01-307-  D€liC rats( Hebden et al., 1987 . Likewise, the vasocon-
5324, strictor effect of vasopressin is reduced in perfused kid-
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(Lawrence and Brain, 1992 of diabetic rats. On the con- buffer pH 4.5 , and a second group of age-matched control
trary, the contraction to vasopressin is not modified by rats received only the vehicle. All rats were housed in
diabetes in basilar Mayhan, 1998; Van Buren et al., 1998 cages and allowed free access to food and water. The
and mesenteric arteri€s Van Buren et al., 2998 . Also, it concentration of glucose in plasma was determined from a
has been reported that the vascular contraction to endothedrop of blood from the tail using Glucostix reactive strips
lin-1 may be increasefl Tammesild et al., 1992; Mcintyre (Bayer Diagnostids . Glucose determination was performed
et al., 200) , reduced Lawrence and Brain, 1992; Guillon before and two days after streptozotocin injection, and
et al,, 1998, or not modified Mayhan, 1998 during again on the day of the experiment. In the female rats, the
diabetes. Moreover, the vascular effects of vasopressin andstage of the estrous cycle in the day of the experiment was
endothelin-1 may be different in male and female animals determined by microscopic examination of vaginal smears.
(Laycock and Whitehead, 1995 . Both higlier Wang et al., As no differences were found in the vascular responses
1997; Crofton et al.,, 1988 and lower Altura, 1975; from animals in the different days of the cycle, the results
Stallone et al., 1991 vascular responses to vasopressin irfrom all female animals were pooled.
males compared to females have been reported, whereas Six weeks after streptozotocin or vehicle injection, the
the response to endothelin-1 may be higher in humanrats were killed by pentobarbitone overddse 200/km
saphenous veins Ergul et al., 1998 and porcine coronaryfollowed by exsanguination, and the ventral caudal ) tail
arteries( Miller et al., 1996 from males compared with artery was dissected free and cut into cylindrical segments
those from females, or similar in coronary arteries from 2 mm in length. Each segment was prepared for isometric
male and female dogs Lamping and Nuno, 1996 . Prelimi- tension recording in a 4-ml organ bath at &7, containing
nary experiments from our laboratory suggest that there modified Krebs-Henseleit solution with the following com-
are no differences between male or female, normoglycemicposition( millimolap : NaCl, 115; KCI, 4.6; KH PO , 1.2;
or diabetic rats, in the contraction of the tail artery to MgSGQ,, 1.2; CaC) , 2.5; NaHCO , 25; glucose, 11. The
vasopressin, nor in the relaxation to acetylcholine in vaso- solution was equilibrated with 95% oxygen and 5% carbon
pressin-precontracted tail arteri€s unpublished observa-dioxide to give a pH of 7.3-7.4. Briefly, the method
tions). consists of passing through the lumen of the vascular
The physiological roles of vasopressin and endothelin-1 segment of two fine stainless steel pins, 1Q0n in
in cardiovascular regulation are controversial, because thediameter. One pin is fixed to the organ bath wall, while the
concentrations of both peptides in plasma are low. How- other is connected to a strain gauge for isometric tension
ever, these peptides, at concentrations lower than thoserecording, thus permitting the application of passive ten-
which produce vasoconstriction directly, may potentiate sion in a plane perpendicular to the long axis of the
the vascular response to sympathetic stimulation ‘Garcia-vascular cylinder. The recording system included a Univer-
Villalén et al., 2000 . Therefore, the aim of the present sal Transducing Cell UCG Statham Instruments , a Statham
study was to analyse the potentiating effect of vasopressinMicroscale Accessory ULE Statham Instruménts and a
and endothelin-1 on the sympathetic response, whether thisBeckman Type RS Recorddr model R-411, Beckman
effect is modified by diabetes in the arteries of male and Instrument¥ . A previously determined optimal resting pas-
female animals, as well as the role of nitric oxide and sive tension of 0.75 g was applied to the vascular seg-
prostanoids in this potentiation. This was performed using ments, and then they were allowed to equilibrate for 60—90
the rat tail artery, which has a dense sympathetic innerva- min.
tion (Cassis et al., 1985 . Diabetes was induced by injec-  Electrical field stimulation{ 4 Hz, 0.2 ms pulse duration,
tion of streptozotocin, a model of experimental diabetes at supramaximal voltage of 70 V, for 2 s was applied to
frequently used( Tomlinson et al., 1992; Ozturk et al., the arteries via two platinum electrodes placed on either
1996 . side of the artery, and connected to a CS-14 stimulator
(Ciberted . An interval of 10 min was imposed between
stimulation periods to allow recovery of the response, and
the stimulation was first repeated under control conditions
until the responses were reproducible during over 40 min.
Previous studie§ Garcia-Villalon et al., 2000; Garcia-Vil-
Thirteen male and 12 female Sprague—Dawley rats, lalon et al., 1999 indicate that the stimulation frequency
weighting 200—350 mg at the beginning of the study, were used( 4 Hx produces a submaximal contraction which is
used. This investigation conforms with tl@&uide for the optimal to show the potentiating effects of vasopressin and
Care and Use of Laboratory Animals published by the US  endothelin-1, and that the contraction to this stimulation is
National Institutes of Healtli NIH Publication No 85-23, mainly due to stimulation of sympathetic perivascular nerve
revised 1995 and the European Community guidelines for endings( Garcia-Villdlon et al., 20D0 .
the use of experimental animals. In one group of male and  After the repeated stimulations under control conditions
female rats, diabetes was induced by intraperitoneal injec-were recorded, the effects of arginine-vasopreésin'10 —
tion of streptozotocin( 60 mykg, dissolved in citrate  10°!° M) and endothelin-1 10° —810°° M) on the

2. Methods
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arterial response to electrical field stimulation were tested. Table 1
Each of these substances was added cumulatively to theWVeight and glycemia values, and contraction of tail artery to electrical
organ bath, and one electrical stimulus was applied 10 minfleld stimulation ( EFS, 4 Hr , from male and female rats, in control

. . conditions and 6 weeks after diabetes induced by streptozotocin injection
after adding each concentration of the substance. In each

. . . . Males Females
experiment, a vascular segment which received electrical — —
stimulation but was not treated with any substance was control  diabetic control diabetic
used as a time control. Weight(9 ~ 367:12  204+26°  256+7° 188+ 6°

. . H d d
The effect of vasopressin and endothelin-1 on the re- Glycemia 965 430+12 85+3 394+6

sponse to electrical stimulation was studied in the arteries(cr';?]{gzﬁon 072003 052005 0660022 047003

in the absence and in the presence of the cyclooxygenase, ers( g B B B B

inhibitor meclofenamaté IG M or the inhibitor of nitric  Numberof 7 6 7 5

oxide synthesis N“-nitro-L-arginine methyl ester(L- animals

NAME, 10" M). A.fter optammg a reproducible, control Values are meansS.E.M. *PSignificantly different from control males
response to electrical stimulation, one of these blockers ap . ¢ g5, % < 0.001 . °¢ significantly different from normoglycemic
was added to the organ bath, and after 20 min of incuba- controls(°P < 0.01: %P < 0.000) .

tion one electrical stimulus was applied; then vasopressin

or endothelin-1 was also added and electrical stimulation

was again applied in the presence of both the blocker andfemale, control and diabetic ra® < 0.00D , but glycemia
vasopressin or endothelin-1. To avoid desensitization, only values in control rats, or in streptozotocin-treated rats,
one curve with vasopressin or endothelin-1 was performedwere similar in the corresponding male and female animals
in each vascular segment, and the effects of these peptide¢Table 1 .

in the presence of meclofenamateteNAME were com- Electrical stimulatior( 4 Hz produced contraction of rat
pared with the effects in a control segment from the same tail arteries, which was higher in arteries from male than in
animal. those from female ratéP < 0.09, and this contraction

The values of the contraction to electrical stimulation was reduced in arteries from diabetic animals, both male
are shown in absolute values, and the effects of vaso-(P <0.00D) and female(P < 0.0) (Table 1. In time
pressin or endothelin-1 on the response to electrical stimu-control experiments, only small variatiofs less than 5%
lation as absolute increments over the control response.increase or reduction in the response were observed
These data are expressed as meaSsE.M. To compare  throughout the duration of the experimént 60 jnin .
the contraction to electrical stimulation and the increments  Treatment with meclofenamate produced a slight reduc-
in this contraction produced by vasopressin or endothelin-1, tion (0.02-0.1 ¢ of the contraction to electrical stimula-
in arteries from male and female, control and diabetic tion, and this reduction was not significantly different on
animals, a two-way analysis of varianée ANOYA was arteries from males and females, control or diabetic rats.
applied to these data, followed by unpaired Studentesst Treatment with.-NAME increased the contraction to elec-
with the Bonferroni correction to determine which differ- trical stimulation, and this increase was not significantly
ences were significant. To compare the increments in thedifferent in arteries from control female 0.%90.035 g
contraction produced by vasopressin or endothelin-1 in theor from control male rats( 0.34 0.062 9. Also, the
absence or in the presence of meclofenamate MAME, increase produced by-NAME was not modified by dia-

a one-way ANOVA was applied to these data, followed by betes in male§ 0.2% 0.053 g or female§ 0.16 0.035
Dunnet'st test to compare each condition with its control. g) compared to normoglycemic controls.
P < 0.05 was considered significant. Vasopressin, at the concentrations ugsed 20 290

Drugs used were:N“-nitro-L-arginine methyl ester M), did not produce contraction by itself, but it increased
(L-NAME); [Arg®}vasopressin acetate, and meclofena- significantly the contraction to electrical field stimulation
mate (2 1,6-Dichloro-3-methylphenyl-amiho benzoic in a concentration-dependent way Fig. 1 . In some cases,
acid, sodium salt ; from Sigma, and endothelif-1 human, during the lowest concentrations of vasopreséin~'¥0
porcing from Peninsula Laboratories. All drugs were dis- M—3 x 1012 M), a small reduction in the response to
solved in distilled water and further diluted in isotonic electrical stimulation was observed, but this reduction was
NaCl. not significantly different from the variation in the time

control segments. The increase produced by vasopressin

was higher in arteries from normoglycemic male than in
3. Results those from normoglycemic female rats for vasopressin

107! M, the increases were 0:40.02 vs. 0.006+ 0.01

Six weeks after treatment with streptozotocin, male and g; P <0.0D, and it was not modified significantly in
female rats showed higher glycemia valug? < 0.000 arteries from diabetic male or female rdts for vasopres-
and lower body weigh¢P < 0.01) than age-matched con- sin 10 1! M, the increases were, respectively, 0:08.01
trol rats( Table 1 . Body weight was higher in male than in and 0.07+ 0.03 g compared with their normoglycemic
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controls. The increases produced by vasopressin were

not significantly different in arteries from diabetic males
compared with diabetic females. Treatment with meclofe-
namate increasedP < 0.09, the potentiating effect of
vasopressin in the arteries of control female réats for
vasopressin 10'* M, the increase in the presence of
meclofenamate was 0.670.02 g but not in the arteries
of diabetic female, or control or diabetic male rats.
NAME did not modify significantly the potentiation by
vasopressin in the arteries of control or diabetic, male or
female rats.

Endothelin-1( 10%° —% 10"° M) by itself did not
contract the tail arteries, but it increased the contraction to
electrical field stimulation in a concentration-dependent
way (Fig. 2 (for endothelin-1 1 M, the increases were
0.07+ 0.02 g for normoglycemic males and 0.870.016
g for normoglycemic femalgs . As it was observed with

vasopressin, in some cases, during the lowest concentra-

tion of endothelin-1( 10*® M a small reduction in the
response to electrical stimulation was observed, but it was
not significantly different from the variation in the time
control segments. The potentiating effect of endothelin-1
was not significantly different in the arteries from male or

®control OL-NAME 104 M Ameclofenamate 105 M

MALES

n=7 n=6

0.2

diabetic

normoglycemic

FEMA

n=5

n=7

0.2

normoglycemic diabetic

0.1

Increment in the contraction to electrical stimulation (g)

T T T T 1 T T T T 1
10 12 11

VASOPRESSIN (-log M)

Fig. 1. Effect of vasopressit 1062 —16° )M on the contraction to
electrical stimulation( 4 Hz in tail arteries from normoglycentic left
panel3 or from diabeti€ right pangls , mdle upper panels or female
(lower panel$ rats, in the absente control and in the presence of
meclofenamaté 1® M or-NAME (10~* M). Values are means
S.E.M. ” Statistically significanf P < 0.05 compared to contrdlP <

0.05 . n= number of animals.
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econtrol OL-NAME 104 M Ameclofenamate 105 M

MALES

n=7 n=6

normoglycemic diabetic

0.1+

n=7 n=5

normoglycemic diabetic

0.1+

Increment in the contraction to electrical stimulation (g)

ENDOTHELIN-1 (-log M)

Fig. 2. Effect of endothelin-{ 10'° —810~° M) on the contraction to
electrical stimulation( 4 Hz in tail arteries from normoglycenfic left
panel3 or from diabeti€ right pangls , mdle upper panels or female
(lower panely rats, in the absen€e control and in the presence of
meclofenamaté 10® M or-NAME (10~* M). Values are means
S.E.M. n=number of animals.

female, control or diabetic rats, nor was it modified by
treatment with meclofenamate ofNAME.

4, Discussion

Our results suggest that certain aspects of vascular
reactivity may differ between males and females, and may
be affected by diabetes differently in both genders.

First, we have found that the arterial contraction to
electrical stimulation was lower in the arteries from female
than in those from male rats in nhormoglycemic conditions
(contro) . This agrees with studies performed by otters Li
and Duckles, 199 . Similarly, lower responses to phenyl-
ephrine and potassium in arteries from females compared
to those from males have been reporfed Sanchez et al.,
1996 . This lower contraction may be due to the effects of
estrogens on the vascular reactivity, and this might be
related to the lower incidence of cardiovascular disease in
premenopausal women compared with mén Douglas,
1997 . Moreover, we have observed that the contraction to
electrical stimulation was reduced in the arteries from
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diabetic rats, both male and female, compared to normo- zation produced by elevated plasma levels of this peptide
glycemic controls. This phenomenon also has been ob-during diabete€ Clozel et al., 1993 . Other studies, con-
served beforé Hart et al., 1988 , and may be related to thetrarily, have described increage Tammesild et al., 1992;
damage of sympathetic nerve fibers and impaired sympa-Mclintyre et al., 2001 , or no modification Mayhan, 1998
thetic function by hyperglycemid Monckton and Pe- inthe endothelin-1-induced response during diabetes. These
howich, 1980 . In fact, autonomic dysfunction is a com- differences may be related to the intensity Zndduration
mon complication in diabetic patients Foster, 1998 . There of the diabetic state. Moreover, in the present study, the
also may exist differences in the arterial diameter 4ord potentiating effect by endothelin-1 was not modified after
amount of vascular smooth muscle between normo- inhibition of cyclooxygenase or nitric oxide synthase, al-
glycemic and diabetic animals, or between male and fe- though the concentrations of meclofenaméte °10 ) M
male rats, and these morphological differences may also(Szarek et al., 1998 andNAME (10~* M) (Ferriandez et
contribute to the different contraction responses in theseal., 1999 used may be sufficient to inhibit these enzymes.
experimental groups. However, these morphological differ- These results suggest therefore that this effect of endothe-
ences may not affect the maximum contractile response oflin-1 is independent of prostanoids and nitric oxide.
the arteries, as the direct contraction produced by vaso- In the potentiating effects of vasopressin, we have
pressin in these arteries was similar in male and female, orfound gender differences which may be related to the
in diabetic and normoglycemic rats unpublished results , cardiovascular regulation in males and females, and to the
therefore, the differences observed in the contraction to vascular effects of diabetes in both genders. The potentia-
electrical stimulation may be specific for this response. tion produced by vasopressin on the sympathetic contrac-
Both vasopressin and endothelin-1 potentiated the arte-tion was markedly higher in arteries from males compared
rial contraction to sympathetic stimulation, and this poten- to females. Previous studies have observed that gender
tiation occurred at low peptide concentrations, which did differences in the response to vasopressin may vary when
not produce contraction by themselves. A previous study in vivo and in vitro results are compared. Increased in vitro
(Garcia-Villalon et al., 2000 from our laboratory indicates contraction to this peptide has been found in adrta Stal-
that these peptide concentrations do not modify the con-lone et al., 1991 and mesenteric arterles Altura, 1975;
traction of these arteries to exogenous noradrenaline.Stallone, 1995 from female compared to those from male
Therefore, this potentiating effect may be specific for the rats. On the contrary, the increase of arterial pressure, and
interaction of endothelin-1 and vasopressin with the sym- the increase of renal and mesenteric vascular resistance
pathetic response, and these peptides may participate irafter vasopressin injection, were higher in males than in
cardiovascular regulation by modulating the response tofemales( Wang et al., 1997 . Our present results may
sympathetic vasoconstriction, in addition to the direct explain this discrepancy between in vivo and in vitro
vasoconstricting effect that they may induce at higher results. The gender differences we have found in the
concentrations. Interestingly, the concentrations of thesepotentiating effect of vasopressin may be specific for this
peptides which produced this modulating effect may occur interaction with the sympathetic response, as the direct
in vivo in some situations. The concentrations of vaso- contraction produced by vasopressin on the same vascular
pressin( 102 —10° M used in the present study are in preparation was similar in males and females unpublished
the range which is found in plasma in physiological condi- result3 . As in vivo there is a basal sympathetic activity in
tions (5x 1072 M; Gariepy et al., 1992 . Although the most vascular beds, the in vivo effects of vasopressin may
concentrations of endothelin-1 uséd 18 %307 ° M) be mediated in part by the interaction of vasopressin with
are higher than the plasma concentrations described forthe sympathetic activity, and this may not occur for the in
this peptide ( 10'2 -5 10" *2 M; Frelin and Guedin, vitro response where this sympathetic activity is not pre-
19949, it has been found that endothelin-1 is released sent.
mainly in an abluminal directiof Wagner et al., 1992 Our results also provide some information about the
and, therefore, it may reach local concentrations in the mechanisms of these gender differences in the effects of
vascular wall higher than those in plasma. Therefore, thesevasopressin. To analyze the role of nitric oxide and of
peptides may be of relevance for vascular regulation in prostanoids in these mechanisms, we usedAME and
physiological conditions. meclofenamate, which block the enzymes nitric oxide
The observed potentiating effect of endothelin-1 was synthase and cyclooxygenase, respectively. The potentia-
similar in arteries from males and females, and it was also tion by vasopressin in the arteries from female control rats
similar in the arteries from diabetic and normoglycemic was increased by meclofenamate, suggesting that this ef-
rats. This suggest that this endothelin-1 effect is not in- fect of vasopressin may be reduced in these arteries by the
volved in the gender differences in cardiovascular func- production of vasodilating prostaglandins. However, in the
tion, nor in the vascular alterations produced by diabetes. arteries from control male rats this effect of meclofena-
Some studies report reduced contraction to endothelin-1 inmate was absent, suggesting that in males this modulating
arteries from diabetic raté Lawrence and Brain, 1992; effect of prostaglandins may not exist. Therefore, the
Guillon et al., 1998 and this has been related to desensiti-reduced potentiation by vasopressin observed in the arter-
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ies from females may be related to a higher production of similarly to that observed in the arteries from diabetic
vasodilating prostaglandins in arteries from females com- females. Therefore, the effects of vasopressin and meclofe-
pared to those from males. In agreement with this, it has namate were different between normoglycemic male and
been shown that estradiol increases, and testosterone refemale animals but similar between diabetic male and
duces, prostacyclin release in cultured vascular smoothfemale rats, and thus, diabetes eliminated the difference
muscle cells( Wakasugi et al., 1989 . The potentiating between males and females in this particular aspect of
effect of vasopressin was not modified significantly by cardiovascular reactivity. It may be hypothesized that in
L-NAME, therefore, nitric oxide may not modulate this control conditions there is a higher release of vasodilator
effect, as it was observed for endothelin-1 effect. We have prostanoids in the arteries from females than in those from
observed that neithar-NAME nor meclofenamate modi- males, but that this difference is abolished by diabetes.
fies the direct contraction to higher concentrations of This phenomenon may be of relevance to the physio-
vasopressin in any of the experimental grolps unpub- pathology of diabetes in male and female patients. The
lished results , therefore, the role of prostanoids in the incidence of cardiovascular disease is lower in pre-
arteries from female rats may be specific for the modula- menopausal women compared to that in men, and this may
tory effect of low concentrations of vasopressin. be due in part to a greater production of vasodilating
Regarding the effects of diabetes on the results with factors in the blood vessels of womén Hayward et al.,
vasopressin, we have found that although the potentiation2000 . However, diabetes produces an increase of cardio-
by this peptide was not significantly different in arteries vascular alterations relatively greater in women than in
from normoglycemic and diabetic rats, our results suggest men, so diabetes eliminates thadvantagé of women in
that diabetes may alter the mechanisms of vasopressinthis regard Steinberg et al., 2000 . This could be related to
action. In the arteries from female diabetic rats, the poten- the reduction in the production of vasodilating factors,
tiating effect of vasopressin was not modified by meclofe- which could contribute to the apparition of cardiovascular
namate, contrasting with that observed in arteries from complications as hypertension or coronary ischemia after
normoglycemic female rats, in which meclofenamate in- diabetes.
creased the potentiating effect of vasopressin. This sug- In summary, our results suggest that both vasopressin
gests that the probable modulator role of prostaglandins inand endothelin-1 at low subthreshold concentrations poten-
the vasopressin potentiating effect, observed in control tiate the sympathetic vasoconstriction, that this effect of
female rats, may be reduced in diabetic females. In relation vasopressin is reduced in arteries from females due to a
to this, it has been described that the production of relax- greater production of vasodilating prostaglandins, and that
ing prostaglandins may be reduced by increased glucosethis gender difference is eliminated by diabetes.
concentrations. Ono et al., 1998 . If the release of va-
sodilatory prostaglandins is reduced by diabetes, it should
be expected that the potentiating effect of vasopressin
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