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The renin content of kidneys has been 
studied in the rat under various experimental 
conditions [for literature see ( l ) ]  . Little, 
however, is known about the significance that 
sex, age, and strain may have on the amount 
of renin extractable from the kidney. In  
adult female Wistar rats, Fisher et al. (2) 
have observed a lower reactivity of the re- 
nin-angiotensin-aldosterone system to varia- 
tions in sodium balance than have other in- 
vestigators; variations in age and strain of 
rats were considered to explain this discre- 
pancy (3). To obtain more precise informa- 
tion on the effect of these parameters, 
juvenile and adult male and female animals 
of two of the most widely used rat strains, 
Wistar and Sprague-Dawley, were studied for 
their renin content. 

Material and Methods. Male and female 
rats of the Wistar (W) and Sprague-Dawley 
(SD) strains, which had been kept under 
identical conditions since day 23 of life, were 
studied in groups of 20 at  the ages of 26 days 
and 130 days. Body weights, kidney 
weights, and the renin content of the kidneys 
were measured. 

Renin content of the kidneys was deter- 
mined according to the method described 
previously ( l ) ,  but which was slightly 
modified. The total kidney was homogenized 
in isotonic saline (6.7 ml/g of kidney) with a 
Teflon homogenizer cooled in ice water. The 
process lasted 1 min. Two ml of the homo- 
genate were acidified to pH 2.5 with 0.05 ml 
of 2 N H2S04 and neutralized 30 min later 
by 0.05 N KOH. After centrifugation at  3000 
rpm for 10 min the supernatant was re- 
moved, and 0.06 ml of it was added to 1.5 ml 
of plasma from rats nephrectomized 16-20 
hr previously. The mixture was incubated for 
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10 min at  pH 5.5 and 37". Angiotensinases 
were inhibited by the addition of 0.5 ml of 
3.8% EDTA. The enzymatic reaction was in- 
terrupted by acidification with 0.05 ml of 1 
N HCl and by boiling for 5 min. After cen- 
trifugation (15 min at  3500 rpm) the concen- 
tration of angiotensin in the supernatant was 
determined by rat bioassay. For the bioassay 
we used male rats (weighing 180-200 g), 
which had been nephrectomized 16-20 hr 
previously, anesthetized with urethan ( 1.4 
g/kg sc) and pretreated with pentolinium 
(0.3 ml of a 0.5% solution ip). 

Blood pressure was measured by a mercury 
manometer inserted into the left carotid ar- 
tery. Pressor response to the intravenous in- 
jection of 0.1 ml of the supernatant (diluted 
1 : 2 with isotonic saline) was compared with 
that elicited by standard doses of angiotensin 
11-amide (5, 10, 20 mpg) in a three-point 
bioassay. All intravenous injections were giv- 
en into the left jugular vein; the volume 
injected was kept constant a t  0.1 ml. From 
the angiotensin activity found in 0.1 ml of 
supernatant the total amount per kidney 
(renin content) and the amount per gram of 
renal tissue (renin concentration) were calcu- 
lated. 

Results. The data are summarized in Table 
I. The body weight, kidney weight, renin 
concentration, and renin content were similar 
for the sexes of the same strain of juvenile 
animals, but differed significantly between 
the strains. Whereas body and kidney 
weights were smaller in Wistar rats (p<O.Ol), 
the renin concentration was higher (p<O.Ol) 
than in Sprague-Dawley rats. Consequently, 
total renin 'content of the kidneys was the 
same for the two strains. 

In adult rats a marked sex difference was 
evident; male rats had a significantly higher 
body and kidney weight (p<O.Ol) than fe- 

984 



RENIN IN RAT KIDNEYS 98 5 

1200- 

800-. 

400- 

0- 

TABLE I. Body Weight, Kidney Weight, Relative and Absolute Content of Renin in  the Kidney (ex- 
pressed as angiotensin 11) in Female (F )  and Male (M) Wistar and Sprague-Dawley Rast 26 and 130 

Days Old (mean 2 SEM). 

- 

- 
- 

Wistar Sprague-Dawley 

(days) : 26 130 26 130 

Group F M  F M F M  F M  

-5a 

-40 

-30 

-20 

10 

i 

Body wt ( g )  42.8 44.4 192 
20.55 20.7 2 3 . 7  

k 4 . 3  23 .5  28.0 

( ,dg of kidney) 73.7 72.2 71.2 
22.3 21 .7  2 2 . 0  

(&kidney) 16.2 15.9 40.5 
20 .5  2 0 . 4  21.3 

Kidney w t  (mg) 221 220 569 

Renin (expressed as angiotensin 11) 

No. of kidneys 18 20 20 

297 
- + 5.0 

911 
2 11.0 

50.3 
2 2.0 
45.7 
2 1.7 

20 

55.3 52.7 260 
21 .3  k1 .0  k 4 . 5  

315 293 851 
2 4 . 3  25 .2  k20.4  

54.4 56.8 58.7 
k 1 . 7  k 3 . 5  *3.4 

17.1 16.5 49.8 
k0 .7  k 0 . 9  22.9  

20 18 18 

394 
& 12.2 

1302 
2 36.1 

32.1 
-i- 1.6 
41.2 
2 1.8 

20 

males. Whereas concentration of renin in the 
females was the same as in juvenile animals, 
it was lower in the males of the two strains 
( p  < 0.01 ) . Sprague-Dawley rats had a higher 
body and kidney weight but a lower renin 
concentration than Wistar rats. Total renin 
content in the large kidneys of male Sprague- 
Dawley rats was the same as in the small 
kidneys of female Wistar rats, owing to the 
low concentration of the former and the high 
concentration of the latter. There was a sex 
difference within the two strains, as male 
Wistar rats had a significantly higher renin 
content than did corresponding female rats, 
whereas in the Sprague-Dawley strain the 
ratio was reversed; the females had signifi- 
cantly higher values (Fig. 1). In adult ani- 
mals the negative correlation between kidney 
weight and renin concentration was independ- 
ent of the strain and sex differences ob- 
served (Fig. 2 ) .  

Discussion. Although the kidneys of both 
sexes of juvenile rats had the same weight, in 
adults of both strains the kidneys of males 
were larger than those of females. As the 
number of glomeruli is independent of kidney 
growth, it may be assumed that kidneys of 
female rats contain more glomeruli per 
mm3 of renal tissue than do kidneys of 
male animals. This assumption agrees with an 
observation published by Arataki in 1926 

(4). That the renin concentration in adult 
male rats is lower than that in females indi- 
cates the amount of renin in the individual 

kidney weight rtnin concentration 
(mgl I 

26 I 130 26 I 130 26 I 130 26 I 130 

W SD W SD 
rtnin content 

(rngiotensin Fgltotsl kidney) T 

ingiottnsin 
iglg kidney) 

60 

40 

20 

0 

26 1 130 

W 
26 I 130 

SD 

FIG. 1. Kidney weight (mg), renin concentration, 
and total renin content per kidney (pg of angiotensin) 
in female (black columns), and male (grey 
columns) rats of 26 and 130 days of age; W = 
Wistar strain, SD = Sprague-Dawley strain ; vertical 
bars indicate SEM. 
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FIG. 2. Correlation between kidney weight (mg) 
(abscissa) and renin concentration (pg of angioten- 
sin/g of kidney) (ordinate) for kidneys of adult male 
and female Wistar and Sprague-Dawley rats. 

glomerulus is similar in both sexes to that in 
young animals. The larger kidney of male 
rats may depend on the “renotrophic” effect 
of the male hormone, which obviously does 
not affect the glomerular system and the pro- 
duction of renin in the juxtaglomerular cells. 

The observed strain differences in renin 
concentration indicate that the larger kidneys 
of Sprague-Dawley rats do not contain more 
glomeruli than the kidneys of Wistar rats, 
and that the renin content of the glomeruli is 
of a similar order in the animals of both 
strains. The total renin content might differ 
slightly, however, since kidneys of adult fe- 
male Sprague-Dawley rats contain little more 

renin than those of female Wistar rats. 
The results obtained show that to deter- 

mine the renin content of kidneys one should 
take into account age, sex, and strain of the 
rat. Whether the differences observed in renal 
renin concentration affect the responses to 
various procedures that influence release, 
production, or storage of renin within the 
kidney remains to be investigated. 

Summary. The body weight, kidney 
weight, renin content, and renin concentra- 
tion of kidneys were determined in juvenile 
and adult male and female rats of the Wistar 
and the Sprague-Dawley strains. In  juvenile 
rats, there was no sex difference in the vari- 
ous parameters; a strain difference was 
noted, however, as body and kidney weights 
were smaller and renin concentration higher 
in Wistar than in Sprague-Dawley rats. In  
adult animals a sex difference was observed, 
male rats of both strains having a higher 
body and kidney weight than females. Renin 
concentration in males was generally lower 
than in females. A negative correlation be- 
tween kidney weight and renin concentration 
was found in adult rats, independent of sex 
and strain. I t  is concluded that renin stores 
in the glomeruli of males and females are 
similar in both sexes and strains. 
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