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Salt intake and the progression of chronic renal diseases
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Ichiro OHKIDO**, and Tatsuo HOSOY A

* Division of Nephrology, Saiseikai Central Hospital, **Department of Kidney & Hypertension,
Jikei University School of Medicine, Tokyo, Japan

To what extent dietary salt intake is involved in the pathogenesis of progressive renal diseases has
never been fully understood in humans. To this aim, we investigated the relationship between urinary
sodium excretion (under a low salt & low protein diet) and urinary protein excretion/renal function in
patients with three major renal diseases : chronic glomerulonephritis(GN), diabetic nephropathy (DN)
and nephrosclerosis (NS). The results were as follows ;

1) A significant positive correlation was found between urinary sodium excretion (equivalent to the
daily salt intake) and daily urinary protein excretion in patients with a GN and DN. However, no
relationship was found between the two parameters in patients with NS. 2) Reduction in salt intake led
to a significant decrease in daily protein excretion, the effect of which was prominent in patients with GN
and DN. 3) A significant positive correlation was found between urinary sodium excretion and estimated
protein intake (EPI) in all three groups. 4) There was a significant positive correlation between EPI and
urinary protein excretion in DN, but not in GN. 5) Reduction in salt and protein intake (calculated as an
EPI) ameliorates the slope of reciprocal creatinine concentration(1/Cr) in patients with GN and DN.

These results indicate that salt restriction is strongly associated with the preservation of renal function
in patients with GN and DN, suggesting that this dietary strategy can be a useful measure for retarding
the progressive nature of these diseases. Of note is that both salt and protein restriction was renoprotective
only in patients with DN. Thus, patients with GN and DN must be followed-up on the basis of a salt-
restricted diet throughout their clinical course.
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Table 1. Antihypertensive treatment in the observation and
low salt & low protein periods
OBS period LSLP period
GN DN NS GN DN NS
ACE- | 16/25 7/9 12/17 16/25 7/9 12/17
ARB 14/25 5/9 7/17 13/25 4/9 7/117
CCB 15/25 7/9 14/17 12/25 6/9 12/17
a-blocker 3/25 1/9 3/17 2/25 1/9 2/117
3-blocker 5/25 2/9 5/17 5/25 1/9 3/17
Diuretic 7/25 3/9 3/17 6/25 3/9 2/17
GN : glomerulonephritis, DN : diabetic nephropathy, NS : nephrosclerosis
Denominators represent the number of patients enrolled in each group, and
numerators are the numbers of those on the respective antihypertensive
drug.
OBS : observation, LSLP : low salt & low protein
Table 2. Patient background in the observation period
GN DN NS
Age (y) 55.4%11.8 59.0+10.6 68.6t11.9
Sex (M/F) 23/2 6/3 13/4
Cer(ml/min) 66.2+38.7> 35.6%17.8 48.2+27.2
Na excretion (mEq/day) 24168 22071 194 +60
Urinary protein (g/day) 3.0%1.9° 5.7%+6.0¢ 0.9%+0.7
SBP(mmHg) 143 £ || 144 £ || 143£13
DBP (mmHg) 87+6 87+4 85+6
Ht (%) 41.5+5.8°  35.0£2.6 40.4+6.6
Serum Cr(mg/dl) |.7+0.7 3.0%1.4f 1.6+0.8
TC(mg/d!/) 224+33 250+81# 203+34
Serum K(mEq/!/) 4.4+0.4 4.8+0.6" 4.6+0.4
GN : glomerulonephritis, DN : diabetic nephropathy, NS : nephrosclerosis
a:p=0.0008 vs NS, b:p=0.0190 vs DN, c:p=0.019 vs NS, p=
0.0172vs DN, d : p=0.0001 vs NS, e : p=0.05I vs DN, f : p=0.0004 vs
GN, p=0.005 vs NS, g : p=0.0146 vs NS, h : p=0.0264 vs NS, Statis-
tics : ANOVA Fisher’'s PLSD
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Relationship between urinary Na excretion and urinary protein excretion
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Fig.2. The effect of low salt & low protein diet on urinary protein excretion

GN : glomerulonephritis, DN : diabetic nephropathy, NS : nephrosclerosis
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Table 3. Laboratory data in the observation and low salt & low protein
period
Parameters GN (n=25) DN (n=9) NS (n=17)
SBP (mmHg) OBS 143£ 11 14411 144+13
LSLP 139X 13 141%9 13610
DBP (mmHg) 0OBS 87+6 87+4 856
LSLP 84+7 85+6 83+5
EPI(g/day) 0BS 64.2%+19.7 60.3+16.9 53.8*15.4
LSLP 53.6+17.4%  45.1%12.5° 50.4%1|[.l¢
Ht (%) 0BS 41.5%5.8 35.0%2.6 40.4%6.6
LSLP 40.3%5.8 32.3%£3.9 41.0%6.5
Serum Cr(mg/d/) OBS 1.7%£0.5 3.0£1.4 1.6£0.8
LSLP 2.1£0.9 3.3£1.6 [.8£0.7
TC(mg/dl) 0OBS 22433 250381 203+34
LSLP 250+ 30 229+78 218+40
Serum K(mEq//) OBS 4.4%0.4 4.8%0.6 4.6+0.4
LSLP 4.8%0.4 4.9%0.8 4.5+0.6

EPI : estimated protein intake calculated from urinary UN

OBS : observation period
LSLP : low salt & low protein period

a:p=0.00141 vs high salt, b : p=0.0024 vs high salt, ¢ : p=0.1141 vs high

salt, by paired t-test.
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