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Abstract:

Background: The aim of this study was to investigate effect of adenosine on isolated rat common carotid artery (CA) submitted to

occlusion in non-diabetic or diabetic animals, and to determine whether endothelium denudation or potassium conductance block af-

fects adenosine action.

Methods: Experiments were conducted on Wistar rat CA with or without endothelium. Diabetes was induced by alloxan. Occlusion

of CA was performed in randomly selected non-diabetic or diabetic animals anesthetized with urethane. Thus, experiments were per-

formed in four groups of rats: non-operated (control) animals without or with diabetes and operated animals submitted to the occlu-

sion of CA without or with diabetes. Concentration-response curves for adenosine were obtained in a cumulative fashion on

precontracted arteries.

Results: Adenosine produced concentration-dependent and endothelium-independent relaxation of CA with comparable maximal

effects in all groups. Analysis of pEC50 values showed that responsiveness of CA decreased in following order: [diabetes (–) / occlu-

sion (–)] = [diabetes (–) / occlusion (+)] > [diabetes (+) / occlusion (–)] > [diabetes (+) / occlusion (+)]. In the presence of high K+
maximal relaxant response of CAfrom non-operated rats without diabetes was reduced. The recorded inhibition was even stronger in

animals subjected to CA occlusion. Conversely, in non-operated diabetic animals obtained reduction of adenosine effect was less

pronounced in regard to non-diabetic rats.

Conclusions: Adenosine produced equi-effective endothelium-independent relaxation of CA in all groups. Pharmacological po-

tency of adenosine was reduced in diabetic animals solely, but even more in diabetic rats submitted to CA occlusion. The enhanced

potassium transmembrane flow has certain protective role on adenosine-induced action in occluded CA from non-diabetic rats. Con-

versely, diabetes solely inhibited adenosine-evoked cascade connected to increased potassium conductance.
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Introduction

Adenosine is an ubiquitous purine nucleoside and it is

a product of complete dephosphorylation of adenine

nucleotides catalyzed by the membrane or intracellu-

lar 5’-nucleotidases. This nucleoside has a wide dis-

tribution in almost every tissue and it is an important

signal molecule engaged in transduction mechanisms

regarding the modulation of many physiological pro-

cesses [32]. Accordingly, it can be assumed that the

main role of adenosine is to maintain homeostasis,

and it is involved in key biochemical processes [35].

In physiological conditions, the concentration of

adenosine in various body fluids and tissues is low.

However, in different pathological conditions under-

lined by tissue ischemia or anoxia, the concentration

of adenosine rapidly increases, which is a protective

tissue response [24].

Adenosine actions are related to the activation of

adenosine receptors that belong to a well defined

group of G protein-coupled receptors [39]. Among

adenosine receptors, four types have already been dis-

tinguished: A1, A2A, A2B, and A3 [5]. So far, it has

been established that vasodilatations in response to

adenosine are mainly due to the direct activation of

adenosine receptors located on vascular smooth mus-

cle cells [4, 18, 29]. However, in other blood vessels

adenosine induces indirect action after activation of

adenosine receptors located on endothelial cells and

secondary release of different endothelial relaxing

factors [2, 12, 38]. After the activation of specific

adenosine receptor, the further signaling pathway

would typically involve an opening of specific potas-

sium channels or activation of Na+/K+-ATPase on the

vascular smooth muscle cell [29]. Namely, increased

potassium channel conductance hyperpolarizes smooth

muscle and thereby reduces smooth muscle contrac-

tion via reduced calcium entry through the voltage-

dependent calcium channels [13]. This all underlines

the importance of increased potassium conductance as

a notable part in adenosine-induced vascular effects.

It is known that the carotid artery supplies cerebral

blood flow from the systemic circulation, suggesting

that this artery participates as an important regulator

of cerebral circulation [20]. Likewise, there is a nota-

ble degree of evidence that adenosine contributes to

the overall cerebral blood flow during physiological

and different pathological conditions [26]. Accord-

ingly, it has been for example shown that transient in-

tracarotid infusion of adenosine increases cerebral

blood flow and decreases cerebrovascular resistance

without affecting intracranial pressure or evoking ad-

verse systemic hemodynamic side effects, which led

to an assumption that intracarotid adenosine might be

useful for evaluation of intraarterial vasodilator ther-

apy and for controlled manipulation of cerebrovascu-

lar resistance [16]. It is also known that adenosine can

be released from carotid bodies in response to hy-

poxia, thus contributing to the carotid body chemore-

ceptor sensitivity [6]. Still, the underlying mechanism

of the vasodilatory effect of adenosine in carotid ar-

teries from different species is under investigation.

Moreover, limited data are available considering pos-

sible changes in transduction mechanism of adenosine

action in this blood vessel regarding the vascular oc-

clusion or diabetes, especially regarding up-to-date

knowledge that vascular responsiveness and the func-

tional features of different blood vessels are altered in

diabetes mellitus. This is also in accordance to the

fact that relation between diabetic micro- and macro-

angiopathy and endothelial dysfunction is complex

and it is still a subject of extensive research [41].

Taking into account previous considerations, this

study was undertaken in order to investigate an effect

of adenosine on isolated rat common carotid artery

submitted to occlusion in non-diabetic or diabetic ani-

mals, and to determine the effects of endothelial denu-

dation or potassium conductance block on adenosine

action in investigated blood vessel.

Materials and Methods

The standards from the European Convention for the

Protection of Vertebrate Animals Used for Experi-

mental and other Scientific Purposes, as well as

guidelines from the Good Laboratory Practice were

fully applied in regard to procedures with used ani-

mals [3]. The methodology described in this article

was in accordance with our previous investigations

[29, 30, 33, 34] and was approved by the Ethical

Commission for the Welfare Protection of Experi-

mental Animals (Medical Faculty, University of Bel-

grade, 2010 – 1500/05).

Our experiments involved male Wistar rats that

were two months old and 220–250 g of weight at the

beginning of the study. The experimental design in-

cluded two groups of rats – the first group without
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diabetes, and the second group with alloxan-induced

diabetes. Each group was further divided into three

clusters: non-operated, sham-operated and operated

rats. Experimental diabetes was induced in randomly

selected animals with single intraperitoneal injection

of 150 mg/kg alloxan dissolved in normal saline [21,

40]. Blood sample for glucose estimation was col-

lected every seven days from rat tail vein [7]. Only

the rats with glucose higher than 11 mM after four

weeks were included in the study [27]. Thus, the ani-

mals with short-lasting diabetes of 4 weeks and their

age-matched controls were used for further experi-

ments. In the group of operated rats, the left and the

right common carotid artery were occluded for 45 min

by cords [33]. Those animals were previously sub-

jected to anesthesia conducted with single intraperito-

neal application of 1.25 g/kg urethane [22]. After the

induction of anesthesia, the rats were placed on

a heated table and fitted with a tracheal cannula to fa-

cilitate spontaneous breathing. Animals were allowed

to stabilize for a period of 90 min before carotid artery

occlusion. The same protocol was conducted in the

group of sham-operated rats, except of the carotid ar-

tery occlusion procedure.

Common carotid artery was carefully isolated from

rat, dissected from surrounding fat and connective tis-

sue, cut into circular segments (which were 4 mm long)

and immediately placed in Krebs-Ringer bicarbonate

solution (composition in mM: NaCl 118.3; KCl 4.7;

CaCl2 2.5; MgSO4 1.2; KH2PO4 1.2; NaHCO3 25.0;

Ca-EDTA 0.026; glucose 11.1). The endothelium was

removed from some rings by gently rubbing the inti-

mal surface with stainless-steel wire. Vascular rings

were mounted between two stainless-steel triangles in

an organ bath containing Krebs-Ringer bicarbonate

solution (37°C, pH 7.4) and aerated with 95% O2 and

5% CO2. One of the triangles was attached to a dis-

placement unit allowing a fine adjustment of tension,

and further connected to a force-displacement trans-

ducer (Hugo Sachs Elektronik F30 Type 372, Frei-

burg, Germany). Isometric tension was continuously

recorded on a Rikadenki R-62 multi-pen electronic re-

corder (Rikadenki Kogyo Co., Ltd, Tokyo, Japan).

At the beginning of each experiment, endothelium

functional integrity was examined by precontraction

of isolated carotid artery with submaximal concentra-

tion (EC50–EC70) of serotonin, followed by the addi-

tion of acetylcholine (1 µM). This procedure was re-

peated three times in 20 min intervals (Fig. 1). Re-

laxation > 80% of serotonin precontraction was

indicative for the functionally intact endothelium. The

morphological integrity of vascular endothelium was

additionally confirmed at the end of randomly se-

lected experiments by preparing histological prepara-

tions of rat carotid artery with standard hematoxylin

and eosin stain. Concentration-response curves for

adenosine were obtained in a cumulative fashion on

serotonin-precontracted arteries. Since separate ex-

periments in preparations of carotid artery demon-

strated that the first and the second concentration-

response curve (determined 45 min apart) for adeno-

sine were not significantly different (Fig. 1), a multi-
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Fig. 1. Original recording of adeno-
sine-produced cumulative relaxant re-
sponse of isolated rat common carotid
artery. The preliminary experiments on
preparations of carotid artery (n = 4)
demonstrated that the first and the
second concentration-response curve
(determined 45 min apart) for adeno-
sine were not significantly different.
ACh = acetylcholine; 5-HT = serotonin



ple curve design protocol was applied for the experi-

ments with high K+. Oppositely, in experiments with

denuded arteries only one concentration-response

curve was obtained on rings with or without endothe-

lium, but always from the same rat.

The effect induced by each concentration of adeno-

sine was expressed as a relaxation percentage of

serotonin-produced precontraction. The results were

expressed as the means ± SEM and n refers to the

number of experiments. The concentration of adeno-

sine producing 50% of its own maximum response

(EC50) was determined by using a non-linear least

square fitting procedure of the individual experimen-

tal data, and was presented as pEC50 (pEC50 = –log

EC50). All calculations were done by using the com-

puter program Graph Pad Prism (Graph Pad Software

Inc., San Diego, USA). Statistical significance of dif-

ferences between two means was determined with the

Student’s t-test. A value of p < 0.05 was considered to

be statistically significant.

The following chemicals were used: adenosine, al-

loxan, urethane (Sigma-Aldrich, St Louis, MO, USA);

acetylcholine iodide (Serva, Heidelberg, Germany);

serotonin (ICN, Irvine, CA, USA). All agents were

dissolved in distilled water and diluted to the desired

concentration with the buffer. During experimental

procedure all agents were added directly to the organ

bath in a volume of 150 µl and the concentrations

given are the calculated final concentrations in the

bath solution.

Results

Adenosine (0.01–100 µM) produced comparable

concentration-dependent relaxation of carotid arteries

obtained from non-operated (max. % relaxation

= 97.0 ± 5.8; pEC50 = 5.94 ± 0.22) and sham-operated

(max. % relaxation = 99.4 ± 2.3; pEC50 = 5.13 ± 0.25)

rats without induced diabetes. Equivalent result was

recorded after endothelial denudation (non-operated

rats: max. % relaxation = 108.4 ± 3.8; pEC50 = 5.64

± 0.26 and sham-operated rats: max. % relaxation =

98.5 ± 2.0; pEC50 = 5.58 ± 0.24). In addition, similar

findings were obtained in diabetic rats (data not

shown). Taking into account that we did not detect

any significant difference between adenosine-induced
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Fig. 2. Adenosine-induced relaxation
in isolated rat common carotid artery
after the endothelial denudation. Vas-
cular rings have been obtained from
non-diabetic (A, B) and diabetic (C, D)
animals. The vascular occlusion was
additionally performed on randomly
selected non-diabetic (B) or diabetic
(D) rats. Each point represents the
mean ± SEM (n = 4–7). Vascular re-
laxations induced by adenosine are
expressed as percentages of the pre-
contraction induced by serotonin



action in non-operated and sham-operated rats, and

also in order to avoid further unnecessary use of ex-

perimental animals in accordance to “The 3Rs” prin-

ciple [9, 25, 28], from this point the control group

consisted only of non-operated rats.

The adenosine-induced maximal relaxant response

of rings with or without endothelium was similar in

all investigated groups, indicating an equi-effective ac-

tion of adenosine irrespective of diabetes or vascular

occlusion (Fig. 2, Tab. 1, p > 0.05). Likewise, the

analysis of the median effective concentrations (pEC50)
showed that the response of intact or denuded vessels

to adenosine was comparable within each group, thus

confirming an endothelium-independent relaxation

(Fig. 2, Tab. 1, p > 0.05). In accordance, the histologi-

cal evaluation did not show any evidence of morpho-

logical differences in preparations obtained from

non-operated animals without (Fig. 3A,B) or with

(Fig. 3C,D) diabetes, which suggests the preservation

of vascular endothelial and smooth muscle cells after

short-term diabetes. Similar finding was observed in

other investigated groups (pictures not shown).

The calculated median effective concentrations

gradually decreased in-between investigated groups

in the following order: [diabetes (–) / occlusion (–)] =

[diabetes (–) / occlusion (+)] > [diabetes (+) / occlu-

sion (–)] > [diabetes (+) / occlusion (+)], which actu-

ally corresponds to the progressive decrease in adeno-

sine pharmacological potency. Although it was found

that diabetes solely reduced the responsiveness of ca-
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Tab. 1. Adenosine-induced relaxation in intact or endothelium-denuded isolated rat common carotid artery. The concentration of adenosine
eliciting 50% of its own maximum response (EC50) is presented as pEC50 (pEC50 = –log EC50), whereas maximal obtained relaxation is ex-
pressed as a percentage of the precontraction produced by serotonin. Each result represents the mean ± SEM (n = 4–7)

Diabetes (–) Diabetes (+)

Occlusion (–) Occlusion (+) Occlusion (–) Occlusion (+)

Max. %
relaxation

pEC50 Max. %
relaxation

pEC50 Max. %
relaxation

pEC50 Max. %
relaxation

pEC50

Endothelium (+) 97.0 ± 5.8 5.94 ± 0.22 99.7 ± 2.1 5.77 ± 0.27 94.7 ± 3.2 5.13 ± 0.23 100.1 ± 5.9 4.59 ± 0.34

Endothelium (–) 108.4 ± 3.8 5.64 ± 0.26 95.2 ± 3.2 5.45 ± 0.25 95.3 ± 1.8 4.91 ± 0.27 104.1 ± 4.1 4.85 ± 0.29

A B

C D

E ( + ) E ( - )

E ( + ) E ( - )

Fig. 3. Histological preparations of in-
tact and denuded rat common carotid
arteries obtained from non-diabetic
(A, B) and diabetic (C, D) animals that
were not subjected to the vascular oc-
clusion (hematoxylin and eosin stain,
magnification = 400´; E = endothe-
lium)



rotid artery to adenosine, the most prominent differ-

ence was noted between non-operated rats without

diabetes and the group of diabetic animals addition-

ally subjected to the carotid artery occlusion (Tab. 1,

p < 0.05). This was also accompanied with the match-

ing rightward shift of cumulative concentration-res-

ponse curves for adenosine on intact or endothelium

denuded rings, which is separately presented in Fig-

ure 4A,B.

Although our statistical evaluation indicated that

adenosine induced endothelium-independent relaxa-

tion within each group, it was also of interest to exam-

ine if short term diabetes or transient vascular occlu-

sion independently influenced an endothelial input in

the effect of investigated purine nucleoside. Thus, in

endothelium-free preparations from non-operated dia-

betic animals, the concentration-response curve for

adenosine was notably shifted to the right if compared

to endothelium-intact rings from non-operated and

diabetes-free rats (Fig. 4C, Tab. 1, p < 0.01). In agree-

ment with previous statistical analysis considering

diabetes, the similar, yet less pronounced trend was

detected in regard to the separate influence of tran-

sient vascular occlusion on the involvement of endo-

thelial cells in adenosine relaxant action (Fig. 4D,

Tab. 1, p < 0.05).

In the presence of high K+ (100 mM), maximal re-

laxant response of carotid arteries obtained from both

non-operated and operated rats without diabetes was

significantly reduced (Fig. 5A,B, Tab. 2, p < 0.01).

Still, the recorded inhibition of adenosine-induced

relaxation in diabetes-free rats was more evident in

animals subjected to the occlusion than in non-

operated rats (max % relaxation in the presence of

high K+: 15.8 ± 9.5 vs. 31.2 ± 11.3, respectively,

Tab. 2, p < 0.05). On the other hand, in non-operated

diabetic animals the obtained reduction of adenosine-

induced effect was also apparent (p < 0.05), yet if

compared to the corresponding group without diabe-

tes this inhibition was notably less pronounced (Fig.

5C; Tab. 2; p < 0.01). Interestingly, in the group of

diabetic animals subjected to the carotid artery occlu-

sion, adenosine-induced relaxation in the presence of

high K+ was reduced at the same extent as in arteries

obtained from non-operated rats without diabetes

(Fig. 5D, Tab. 2).
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Fig. 4. The effect of concomitant pres-
ence of diabetes and vascular occlu-
sion on action induced by adenosine
on endothelium-intact (A) or endothe-
lium-denuded vascular rings (B), and
the comparison of individual input of
diabetes (C) or vascular occlusion (D)
to the contribution of intact endothe-
lium in adenosine-induced vascular
relaxation. Each point represents the
mean ± SEM (n = 4–7). Vascular re-
laxations induced by adenosine are
expressed as percentages of the pre-
contraction induced by serotonin



Discussion

In the present study, adenosine produced concentra-

tion-dependent relaxation with comparable maximal

relaxant response in all investigated groups. There-

fore, we can assume that short-term diabetes and/or

transient vascular occlusion did not affect overall

pharmacological efficacy of investigated purine nu-

cleoside. This is also in accordance with the per-

formed histological evaluation suggesting the mor-

phological preservation of endothelial and smooth

muscle cells in physiological or investigated patho-

logical conditions.

In our previous investigations on isolated rat aorta,

inferior mesenteric or femoral artery we have reported

that adenosine induced concentration-dependent re-

laxation, which was unaffected by endothelial denu-

dation [11, 29, 31]. Accordingly, in the present study,

it also appears that intact endothelium does not have
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Fig. 5. Adenosine-induced relaxation
in isolated rat common carotid artery in
the presence of hyperpolarizing solu-
tion (KCl = 100 mM). Vascular rings
have been obtained from non-diabetic
(A, B) and diabetic (C, D) animals. The
vascular occlusion was additionally
performed on randomly selected non-
diabetic (B) or diabetic (D) rats. Each
point represents the mean ± SEM (n =
5–7). Vascular relaxations induced by
adenosine are expressed as percent-
ages of the precontraction induced by
serotonin. * p < 0.05 and ** p < 0.01
compared to the control relaxant effect

Tab. 2. Adenosine-induced relaxation in isolated rat common carotid artery in the presence of hyperpolarizing solution (KCl = 100 mM).
The concentration of adenosine eliciting 50% of its own maximum response (EC50) is presented as pEC50 (pEC50 = –log EC50), whereas maxi-
mal obtained relaxation is expressed as a percentage of the precontraction produced by serotonin. Each result represents the mean ± SEM
(n = 5–7; E = endothelium)

Diabetes (–) Diabetes (+)

Occlusion (–) Occlusion (+) Occlusion (–) Occlusion (+)

Max. %
relaxation

pEC50 Max. %
relaxation

pEC50 Max. %
relaxation

pEC50 Max. %
relaxation

pEC50

Control, E (+) 92.1 ± 10.1 5.86 ± 0.27 97.7 ± 2.0 5.82 ± 0.25 98.4 ± 2.9 5.37 ± 0.25 102.8 ± 2.8 4.77 ± 0.31

KCl, 100 mM 31.2 ± 11.3 4.78 ± 0.11 15.8 ± 9.5 4.33 ± 0.16 70.9 ± 12.5 5.14 ± 0.34 32.1 ± 11.9 4.79 ± 0.36



significant role in the carotid artery response to

adenosine in any of investigated groups of rats. This

for the most part excludes the established impact of

diabetes-induced functional changes on endothelial

cells that were consequently related to the altered

pharmacological action of various endogenous va-

sorelaxant agonists in experiments on rats [1, 8, 37,

42, 43]. From our findings it can be also suggested

that the carotid artery relaxation was most probably

initiated by activation of specific adenosine binding

sites located solely on smooth muscle cells irrespec-

tive of diabetes or vascular occlusion.

Although the evaluation of relaxant responses to

the highest adenosine concentration did not demon-

strate significant difference in-between investigated

groups, an additional analysis of the calculated me-

dian effective concentrations was performed. The

finding that the vascular occlusion in the group of

non-diabetic animals did not change adenosine-

induced relaxation on rings with or without endothe-

lium would exclude any significant alterations regard-

ing the pharmacological potency of adenosine con-

nected to the applied transient procedure on the ca-

rotid artery. This is also indicative for the assumption

that vascular occlusion most probably did not affect

transduction mechanism of adenosine-evoked effect

on the level of vascular smooth muscle cells.

On the other hand, the presence of diabetes solely

led to a notable reduction in the blood vessel respon-

siveness to adenosine if compared to non-diabetic ani-

mals, which clearly indicates probable changes at the

level of adenosine binding sites on smooth muscle

cells or further intracellular signalling mechanisms.

Still, the most pronounced increase in the median ef-

fective concentration was obtained in the group of

diabetic rats concomitantly submitted to the carotid

artery occlusion. This was accompanied with corre-

sponding rightward shift of the cumulative concentra-

tion-response curves for adenosine. Therefore, it ap-

pears that in pathological setting of experimental dia-

betes, the short-term ischemia of investigated blood

vessel additionally contributed to the decreased vas-

cular responsiveness to adenosine. In other words,

taking into account that the median effective concen-

tration as a pharmacological term corresponds to the

potency of investigated drug [23], it can be also pro-

posed that the potency of adenosine action was sig-

nificantly inhibited by functional changes at the level

of smooth muscle cells induced concurrently by dia-

betes and vascular occlusion.

As previously mentioned, the analysis of endothe-

lium input in carotid artery response was performed

within each group, thus suggesting an endothelium-

independent mechanism. However, if one would com-

pare concentration-response curve and corresponding

median effective concentration obtained in endothe-

lium-intact rings from non-operated and diabetic-free

rats with one acquired in endothelium-denuded prepa-

rations from diabetic rats, it could be proposed the

presence of endothelium-dependent relaxation in dia-

betic versus healthy animals. The same assumption

could be put forward for non-diabetic animals submit-

ted to vascular occlusion opposed to non-diabetic and

non-operated animals. Still, since we consistently ob-

tained endothelium-independent relaxation within each

group of investigated animals, further experiments are

necessary to confirm, at this point speculative hypothe-

sis, that the short-term diabetes or transient occlusion

can actually stimulate an endothelium-dependent, thus

most probably protective mechanism in adenosine-

evoked relaxations of isolated rat carotid artery.

In the second part of our study, it was of interest to

investigate if the transmembrane potassium ion flow

contributes to the adenosine-induced action in investi-

gated blood vessel. This question was substantiated

by earlier reports that in different animal or human

blood vessels adenosine-evoked vascular responses

were associated with an opening of different types of

potassium ion channels. This signalling pathway re-

garding the vasodilatation induced by adenosine or

adenosine analogues have been, for example, de-

scribed in mouse coronary vessels, porcine coronary

and retinal arterioles, rat tail and renal arteries or hu-

man small coronary arteries and arterioles [10, 12, 14,

15, 17, 19, 36]. This pattern of adenosine action was

also detected in our study. Namely, in all investigated

groups the adenosine-induced relaxation has been sig-

nificantly inhibited in the presence of high K+, thus

suggesting that the transduction mechanism of carotid

artery response to adenosine was strongly associated

with an opening of potassium ion channels located on

smooth muscle cells. Still, the obtained results were

not consistent in all investigated groups. Namely, in

the group of non-diabetic rats an inhibition obtained

in the presence of high K+ was more prominent in the

presence of concomitant vascular occlusion. This sug-

gests that the short-term ischemia of investigated

blood vessel additionally stimulated signalling me-

chanism connected to the transmembrane potassium

flow. In fact, it is plausible to imply that this can be an
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important protective mechanism for preserving vascu-

lar action of adenosine in the presence of blood vessel

ischemia. On the other hand, the reduction of

adenosine-induced relaxation by high K+ was signifi-

cantly less pronounced in diabetic animals not sub-

jected to the vascular occlusion, if compared to the

corresponding non-diabetic group of rats. This clearly

suggests that diabetes-related pathological process

significantly inhibited apparently very important

transduction cascade of adenosine action connected to

transmembrane potassium flow on smooth muscle

cells. Finally, in the group of diabetic animals submit-

ted to the vascular occlusion the obtained result did

not differ from the one recorded in the group of non-

diabetic and non-operated animals. Still, there was

a similar trend of less pronounced reduction of

adenosine-evoked relaxation in preparations obtained

after carotid artery occlusion in diabetic animals,

compared to those without induced diabetes. How-

ever, this final result requires further clarification.

Conclusions

Adenosine produced an equi-effective concentration-

dependent and endothelium-independent relaxation of

the carotid artery irrespective of vascular occlusion or

the presence of diabetes. The obtained results indicate

that the pharmacological potency of adenosine has

been reduced at the highest level by the simultaneous

presence of diabetes and vascular occlusion. Taking

into apart the endothelium-independent mechanism

involved in carotid artery response to adenosine, it

can be postulated that this process is related to the

functional changes on smooth muscle cells. The trans-

membrane potassium ion flow notably contributes to

the adenosine-induced action in investigated blood

vessel. In the occluded carotid arteries obtained from

non-diabetic rats the input of potassium ion flow was

more pronounced compared to the non-occluded vas-

cular rings. On the other hand, it was shown that dia-

betes solely reduced adenosine-evoked transduction

cascade connected to transmembrane potassium flow.
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