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Effects of Unilateral Renal Arterial Infusion of Adenosine and Its Analogues
on Renal Function in Two-Kidney One Clip Hypertensive Rabbits

Jae Sook Ma*, Kyung Woo Cho, Suhn Hee Kim,
Gou Young Koh and Man Wook Seo**

Department of Physiology, feanbug National University Medical School, Jeonju
* Department of Pediatrics, Chonnam National University Medical School, Kwangju
** Department of Neuropsychiatry, Sodo General Hospital

Recently, it has been suggested that the endogenous adenosine may be the mediator for the
intercellular communication in the regulation of tubuloglomerular feedback control and renin release.
Even though. two subclasses of adenosine receptors, Al and A2, have been described, their functional
roles are controversial. The present study was undertaken to clarify the role of adenosine receptors in
hypertensive rabbit caused by clamping of renal artery.

Experiments were done in two-kidney one clip Goldblatt hypertensive rabbits (2K1GHR) and
sham-operated normotensive rabbits. Adenosine, N6-cyclohexyladenosine (CHA) and 5°-N-ethylcarbo-
xamidoadenosine (NECA) were infused into a renal artery. The decreases in urine volume, renal blood
flow, glomerular filtration rate and excreted amounts of electrolytes caused by adenosine and CHA
were significantly attenuated in 2KICHR. However, changes in renal function caused by A2 adenosine
receptor agonist, NECA, tend to be accentuated in 2K1CHR.

These results suggest that the attenuation of renal effect caused by adenosine and Al adenosine
receptor agonist may be due to the modification of adenosine receptor in the kidney in Goldblatt
hypertensive rabbits.

Key Words: Renal hypertension, Renal function, Renal hemodynamics, Adenosine
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Table 1. Blood pressure (BP), plasma (PRC) and renal
renin concentration (RRC) in two-kidney one-
clipped hypertensive rabbit (2K1CHR).

2K1CHR Sham
Blood pressure 125.504-3.43** 98.50+3.85
(mmHg) (n=20) (n=10}
PRC 21.404-5.72 16.25+3.42
(ngAI/ml/h) (n=21) (n=10)
RRC 876.60+227.60* 234.25+20.25
(ngAl/mg/h) 208.40+-49.83 192.50+20.24
Clipped (n=12) (n=10)
Unclipped

Values are the mean+SE. *Significantly different from
sham-operated rabbits, *p <0.05, **p<0.01.
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Fig. 1. Effect of unilateral renal arterial infusion of adenosine on renal function in sham-operated rabbits. Adenosine
was infused into unilateral renal artery at a dose of 1 (@), 3 ((J), 10 (O) nmole/min. UV, Urine volume; C
PAH, C Cr, clearance of para-amino-hippuric acid and creatinine, respectively; UNaV, urinary excreted
amount of sodium; UKV, urinary excreted amount of potassium; FENa, fractional excretion of sodium; CH20,
clearance of free water. *, Significantly different from control period using Dunnett test, *p <0.05, **p <0.01
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Fig. 2. Effect of right renal arterial infusion of adenosine on renal function in two-kidney one clip hypertensive rabbits.
Adenosine was infused into right renal artery at a rate of 3 (@), 10 ((), and 30 (O) nmole/min. Other legends

are the same as in Figure 1.
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Fig. 3. Relations between changes in various renal parameters. The values represent the ratio of experimental period
over control period during infusion of adenosine in experimental kidney. Significant linear correlations between
all parameters exist. Other legends are the same as in Figure 1.
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Fig. 4. Right shift of dose response curve of changes in renal function caused by adenosine in two-kidney one clip
hypertensive rabbits. Open dots indicate changes in renal function in two-kidney one clip hypertensive rabbits
and closed dots indicate changes in renal function in sham-operated rabbits. Student’s nonpaired t-test was
used. *, Significantly differnet from sham-operated rabbits, *, p <0.05, **, p <0.01. Other legends are the same
as in Figure 1.
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Fig. 5. Effect of unilateral renal arterial infusion of 5’-N-ethylcarboxamidoadenosine (NECA) on renal function in
sham-operated rabbits. NECA was infused into unilateral renal artery at a rate of 0.03 (@), 0.1 ((J), and 0.
3 () nmole/min. *, Significantly different from control period using Dunnett test. Other legends are the same
as in Figure 1.
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Fig. 6. Effect of right renal arterial infusion of 5-N-ethylcarboxamidoadenosine (NECA) on renal function in
two-kidney one-clip hypertensive rabbits. NECA was infused into right renal artery at a rate of 0.03 (@), 0.
03 (), and 0.10 (O) nmole/min. Other legends are the same as in Figure 2.
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Fig. 8. Left shift of dose response curve of changes in renal function caused by 5°-N-ethylcarboxamidoadenosine in

two-kidney one-clip hypertensive rabbits. Open dots indicate changes in renal function in two-kidney one clip

hypertensive rabbits and closed dots indicate changes in renal function in sham-operated rabbits. Other

legends are the same as in Figure 4.
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