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Effects of Antihypertensive Drugs on Peritoneal Function in Human and Experimental Animals
Koji Tomori (Department of Nephrology, Saitama Medical School, Moroyama, Iruma-gun, Saitama 350-0495,
JAPAN)

Antihypertensive therapy for the patients receiving continuous ambulatory peritoneal dialysis (CAPD) has been
carried out without any guideline or clear results of large scale study. To investigate the effects of antihypertensive
agents on peritoneal function, animal experiment and clinical observation were carried out. <Studyl>
Renovascular hypertension in dogs was induced with silver clips on both renal arteries that created 90% occlusion.
After confirmation of elevation of blood pressure, usually 20 days after operation, the abdomen was opened while
the animals were under general anesthesia. Using a CCD camera, diameters of the small arteries of the peritoneum
were measured after oral administration of placebo (n=5); 8 mg of CS866, a selective angiotensin II type I receptor
blocker (n=>5); 10 mg of temocapril, an angiotensin converting enzyme inhibitor (n=>5); or 10 mg of amlodipine,
a calcium antagonist (n=>5). Blood pressure was decreased in dogs with CS866 and a similar decrease was
observed with the use of other drugs. The diameter of the small vessels was increased in dogs with CS866 and
temocapril, respectively, compared with the calcium antagonist. <Study2> The effects of valsartan, on blood
pressure, dialysate volume, and residual renal and peritoneal function in 36 CAPD patients before and 3 months
after oral administration valsartan 40-80 mg daily were investigated comparing with amlodipine. Blood pressure
was decreased significantly. Drain volume in peritoneal dialysis and a weekly peritoneal creatinine clearance was
significantly increased. No significant changes in serum creatinine and hemoglobin were observed in both groups.
In conclusion, these data clearly demonstrated that the blockade of the renin-angiotensin system produces an
increase in solute clearance in hypertensive dogs with mild renal insufficiency. These data indicate that such
blockade may be applicable as therapy for hypertensive patients on CAPD.
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Fig. 1. Effects of temocapril, an angiotensin converting enzyme (ACE) inhibitor, CS866, a
selective angiotensin type 1 receptor blocker (ARB), amlodipine, a calcium antagonist on
blood pressure and heart rate in dogs with renovascular hypertension. ** means p<<0.01

compared to the control group.
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Fig. 2. Effects of antihypertensive drugs on the diameter of
the vessels. Either temocapril or CS866 produced a significant
vasodilator effect on the vessels. ** means p<<0.01 compared
to the control group.
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Fig. 3. Effects of antihypertensive drugs on gene expression of aquaporin-1 and -4 of the peritoneum. Both
temocapril and CS866 significantly reduced aquaporin-1 and -4 gene expression, but amlodipine induced a
significant reduction in only aquaporin-4. **, * means p<<0.01, and p<<0.05 respectively.
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Fig. 4. Serial changes in systolic blood pressure over 12
weeks after the treatment with an angiotensin receptor
blocker (ARB), valsartan (open circle), or a calcium
antagonist, amlodipine (closed circle) in patients undergoing
CAPD. Systolic blood pressure of both groups gradually
decreased, but there was no significant difference between
two groups.
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Fig. 6. Serial changes in drain volume in peritoneal dialysis
after the treatment with an angiotensin receptor blocker
(ARB), valsartan (open column), or a calcium antagonist,
amlodipine (closed column) in patients undergoing CAPD.
Drain volume in valsartan group gradually increased, but
there were significant differences between two groups at
week 4, 8, and 12. * means p<<0.05 compared with amlodipine
group.
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Fig. 5. Serial changes in diastolic blood pressure over 12
weeks after the treatment with an angiotensin receptor
blocker (ARB), valsartan (open circle), or a calcium
antagonist, amlodipine (closed circle) in patients undergoing
CAPD. Diastolic blood pressure of both groups gradually
decreased, but there was no significant difference between
two groups.
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Fig. 7. Serial changes in peritoneal clearance in peritoneal
dialysis after the treatment with an angiotensin receptor
blocker (ARB), valsartan (open column), or a calcium
antagonist, amlodipine (closed column) in patients undergoing
CAPD. Peritoneal clearance in valsartan group gradually
increased, but there were significant differences between two
groups at week 4, 8, and 12. * means p<<0.05 compared with
amlodipine group.
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Fig. 8. Serial changes in residual renal function in peritoneal
dialysis after the treatment with an angiotensin receptor
blocker (ARB), valsartan (open column), or a calcium
antagonist, amlodipine (closed column) in patients undergoing
CAPD. Residual renal function did not change in both groups
during study period. There is no significant difference
between two groups throughout the study.
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Fig. 9. Serial changes in serum creatinine in peritoneal
dialysis after the treatment with an angiotensin receptor
blocker (ARB), valsartan (open column), or a calcium
antagonist, amlodipine (closed column) in patients
undergoing CAPD. Serum creatinine did not change in both
groups during study period. There is no significant difference
between two groups throughout the study.
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