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Inhibition of renin secretion by NaCl ad- 
ministration has been attributed to detec- 
tion of a signal in renal baroreceptors or at 
the macula densa (1). KCI (2), HCl (3), and 
CaCl, (4) inhibit renin release, and active C1 
transport has been demonstrated in the as- 
cending limb of Henle’s loop ( 5 ) .  These 
observations among others have led to the 
hypothesis that chloride may be a principal 
ion signaling alterations in renin release at 
the macula densa (6). We have demon- 
strated that NaHCO, and KHCO, loading 
fail to inhibit renin in the rat, supporting the 
hypothesis that the signal produced at the 
macula densa may be modified substantially 
by the anion delivered with Na or K (7). We 
have extended these studies by comparing 
the renin response in the rat to chronic load- 
ing with equimolar amounts of NaI or NaCl. 

Methods. Twenty-four adult male 
Sprague-Dawley rats were given free access 
to deionized water and a low NaCl feed 
(International Clinical and Nuclear Corp., 
Cleveland, Ohio) for 1 week. This feed con- 
tains 274 pEq of K+,  1 pEq of Na+, and 2 
pEq of halide per g determined following 
nitric acid digestion in our laboratory. The 
animals were then divided into three groups 
of eight rats each and were placed in individ- 
ual metabolic cages for the second week of 
the study. For drink, group A was given 
NaI, 75 mEq/liter; group B, NaCl 75 mEq/ 
liter; and group C ,  deionized water. All ani- 
mals continued on the low NaCl diet for the 
duration of the study. To assure a similar 
intake of feed and drink, group A rats were 
studied 1 day in advance of groups B and C,  
which were maintained according to a 
paired feeding schedule. Daily sodium, po- 
tassium, halide, and water balances were 
determined for each animal, based on meas- 
urement of dietary intake and urinary excre- 
tion. 

After 7 days on this regimen, all animals 
were sacrificed by decapitation, and blood 
emanating from the trunk was collected in 

chilled EDTA-containing tubes for subse- 
quent determinations of plasma renin activ- 
i ty  (PRA) and urea nitrogen concentration. 
A single kidney was harvested from each 
animal for subsequent determination of 
renal renin content (RRC). 

Na and K concentrations in feed and ur- 
ine were measured by flame photometry 
and urea nitrogen by the method of Crocker 
(8). Total halide (C1 and I) was measured 
with a Buchler chloridimeter (Buchler In- 
struments, Ft. Lee, N.J.). 

PRA was measured in quadruplicate with 
the radioimmunoassay procedure of Haber 
(9). Renal renin was extracted and quanti- 
fied as previously described (10). One unit 
of renal renin is arbitrarily defined as that 
concentration of renin that will generate 
100 ng of angiotensin I during a 15-min 
incubation in the presence of excess sheep 
renin substrate. 

In instances where data were compared 
for two groups, statistical significance was 
determined with Student’s t test. When data 
were compared among three groups and 
when the variance for the three groups was 
similar, the significance of group compari- 
sons was computed with analysis of vari- 
ances. Because analysis of variance requires 
similar group variances, for several three- 
group comparisons with dissimilar variances 
statistical significance was computed with 
the Wilcoxon rank sign test (11). Signifi- 
cance is at the 0.05 level. 

Results. Initial and final body weights 
among the three groups did not differ (Ta- 
ble I). Plasma urea nitrogen concentration 
in group B was significantly different from 
( P  < 0.05) that in group A ,  but neither was 
different from control. 

Net fluid balance in groups A, B, and C 
did not differ (Table 11). Net sodium bal- 
ance was not significantly more positive ( P  
> 0.1) in NaI-drinking animals than in those 
drinking NaCl and was greater than controls 
in both electrolyte-drinking groups. Net po- 
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tassium balance among the three groups did 
not differ (P > 0.7). Total halide balance 
was not different between the electrolyte- 
drinking rats but was significantly greater (P 
< 0.01) in both groups A and B than that 
for group C. Although the method for de- 
termining halide does not distinguish be- 
tween chloride and iodide, it is likely that 
most of the measured halide excretion in 
group A represents iodide and in group B 
chloride. 

PRA (4.0 k 1.2 ng/ml/hr) in NaCl-drink- 
ing rats was suppressed significantly (P < 
0.05) when compared to NaCl-deprived 
controls (7.9 k 1.8 ng/ml/hr) (Fig. 1). How- 
ever in NaI-drinking rats, PRA (9.8 * 0.8) 
was not different from (P > 0.1) control 
values. RRC changed in the direction of the 
alterations in PRA but the magnitude of the 
change was not statistically significant ( P  > 

Discussion. Unlike dietary loading with 
NaCl, NaI loading failed to suppress PRA. 
Because there were no significant differ- 
ences in initial and final body weights and 
water and sodium balance in NaI-drinking 
rats compared to NaC1-drinking rats, it 

0.1). 

TABLE I .  BODY WEIGHTS AND RENAL  FUNCTION.^ 

Plasma 
Initial Final urea nr- 
body body trogen 

Group weight (g) weight (8) (mg/dl) 
A (NaI) 313 k 7 294 & 9 27 & 1* 

B (NaCl) 311 * 7 303 8 20 2 2 

C (Water) 302 & 6 291 & 9 23 t 1 

(n = 8) 

(n = 8) 

(n = 8) 

a Values given are mean k SE; n is indicated in 
parentheses. No statistical difference (P-NS) between 
or among groups unless indicated. * P < 0.05 com- 
pared to group B .  
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FIG. 1 .  PRA and RRC in groups A ,  B ,  and C. 

seems unlikely that volume contraction in 
the former group can explain the failure of 
renin inhibition. Potassium balance was 
similar among the groups suggesting that 
failure of NaI to suppress renin is not re- 
lated to an effect on potassium. 

RRC was not suppressed significantly by 
7 days of loading with 0.075 M NaCl al- 
though, similar to PRA, RRC tended to be 
decreased in NaCl- but not in NaI-drinking 
animals. We have demonstrated previously 
that RRC in the rat is suppressed after 1 
week of drinking 0.15 M NaCl (7). The 
present results suggest that, although PRA 
is suppressed, 0.075 M NaCl for 1 week in 
rats on a low sodium diet is not a sufficiently 
potent stimulus to inhibit RRC. 

In the rat, active chloride transport has 
been demonstrated in the ascending limb of 
the loop of Henle ( 5 ) ,  and the signal per- 
ceived by the macula densa during saline 
loading may be NaCl transport rather than 
Na load (1 2). Iodide is reabsorbed passively 
and coextensively with chloride in the 
nephron (1 3),  and micropuncture studies 
have shown a lower permeability for iodide 
than for chloride in both the proximal and 
distal tubule of the rat (14, 15). However, 
in the presence of low chloride excretion 

TABLE 11. NET FLUID AND ELECTROLYTE  BALANCE.^ 

Fluid (m1/7 Sodium (pEq/7 Potassium (pEq/7 

A (NaI) 45 k 3 3062 & 238* 3489 * 895 1914 & 162* 

B (NaCl) 52 f. 6 2336 & 306* 3782 2 646 2119 f. 302* 

C (Water) 46 f. 7 -68 & 45 3984 5 836 33 k 29 

Group days) days) days) Halide (pEq/7 days) 

(n = 8) 

(n = 8) 

(n = 8) 

a Values given are mean k SE; n is indicated in parentheses. No statistical difference (P-NS) between or 
among groups unless indicated. * P < 0.01 compared to group C. 
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rates (a condition likely to be present in 
group A and group C animals of the present 
studies), Walser and Rahill provided evi- 
dence for active iodide transport (13). The 

SOC. Clin. Invest., p .  47a (1974). 
4. Kotchen, T. A.,  Maull, K .  I., Luke, R. G. ,  Rees, 

D., and Flamenbaum, W., J .  Clin. Invest. 54, 
1270 (1974). 

224, 659 (1973). 
failure of NaI to inhibit renin is consistent 
with the hypothesis that Na-induced inhibi- 

5 -  Burg, M* B.3 and Green, N.3 Arne‘. J .  PhYsiol* 

6. Schneerman, J . ,  C1in. Nephrol. 3, 74 (1975). 
Of renin is mediated by NaC1 transport 

across the macula densa. The demonstra- 
tion that iodide Cannot substitute for chlo- 

7. Kotchen, T.  A., Galla, J .  H.,  and Luke, R. G., 
Amer. J .  Physiol. 231, 1050 (1976). 

8. Cracker. c .  L.. ~ m e r .  J .  Med. Technol. 33, 361 
ride in this role suggests that the active 
transport process for chloride at the macula 
densa is highly specific. 

Summary. NaC1-deprived rats given NaI 
to drink failed to suppress PRA compared to 
rats drinking equimolar amounts of NaCl, 
despite a more positive Na balance in the 
former group. Volume contraction and po- 
tassium deficiency do not appear to explain 
this observation. If chloride is a principal 
ion to signal the macula densa to release 
renin, our data suggest that iodide cannot 
substitute in such a role. 
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