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ABSTRACT

Many fines of evidence indicate that the renin-angiotensin system (RAS) not only plays
Hoportint roles in blood pressure control and renal function, but alse is a growth lactor. This
study tests the hypothesis that the RAS is important for growth and renat funcaon development
i conscious Sprague-Dawley rats. The amimals were divided into 6 groups: untreated control
tcontroly (= 9, liletime oral captopril (400 mg/l. in drinking  water) treatment from
conception onward (lifciimey (n = 9), continuvous oral captopril treatment from lactation period
(lactation) (n = 1(H, continuous oral captopril treatment from  post-lactation period (post-
lactation) (n = | 1), two-day treatment (short-term) (n = 13), and discontinuation after hve-week
captopril treatment from the conception onward (discontinuation) (n = 93, At 7-8 weeks ol age,
male Spraguc-Dawley rals were implanted with femoral arterial, venous, and bladder catheters.
Forty-cight hours later, arterial pressure was continuousty measured 1n restrained, awake rats
before, during, and after an intravenous infusion ol isotonic saline (5% of body weight,
0.5 mi/min). Urine and blood samples were collected before and up o 90 minutes after sahne
infusion. Body, heart, and kidney weights decreased in all captopril treated rats.  The body
weight, not the heart and kidney weights, was linearly correlated (o the treatment duration

(Y = -1.08X + 218.66, r = 0.92, respectively; P < 0.05). While basal mean arterial pressure



declimed in the sane manner as the body weight, basal heart rate way not significantly different
among (he six groups.  In addition, they displayed no signilicant mean arterial pressure and
heart rale responscs during saline nfusion.  On captopril discontinuation, the basal mean
arterial pressure returned to the same level as the control (112,60 5 2.7 vs. 1140 & 1.4 mm Hy,
discontinuation vs. control, respectively: I' = 0.05) whereas the body weight was partially
recovered but remained significantly tower than the controt (207.0 £ 4.9 vs, 2212 £ 4.0 g,
discontinuation vs, control, respectively: P < 0.03). While the heart weight did not diffTer from
the control after drug discontinuation, the kidney weight was significantly increased (2.20

0.15 vs. 1.86 £ .04 . discontinuation vs. control. respectively; P o< (L05). Water dwresis and
glomerular filtration rate of all contunuous caploprl treated groups were attenuated moresponse
o acute saline load, but not correlated to (he duration of RAS inhibition and the basal mean
arterial pressure. There were no differences among groups.  Natriuretic responses 1o saline foad
were sgnificantly atenoated inoa singlar manner among the Jifetime, the lactation, and the
post-luctation, but not the short term. These changes of renal function persisted even atler
23 weeks of captopril discontinnation.  Fractional water and sodium excretion was almaos
stnular among the six proups. I contrast o water and sodium, potassiun exeretion decreised
only i the discontinuation. The present study indicates that the RAS is necessary {or the
growth and renal Tunction development i the Sprague-Dawley rats. Continuous ol RAS
inhibition rom the carly hic causes abnormalities in growth, blood pressure control, and renal
glomerudar tunction i adelt rats, but the discontinuous  trealment  appears 1o bhe more

deleterious.



