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Low protein diet has been proven to retard the progression of chronic renal failure. In this diet, the
energy intake depends mainly on fats and carbohydrates instead of protein, and precautions should be
taken against increasing risks of both lipid nephrotoxicity and atherosclerosis.

In order to assess the adequacy of fat nutrition in a low protein diet for patients with chronic renal
failure, we evaluated the total amounts of dietary fat intake, dietary individual fatty acid intake and serum
individual fatty acid concentrations in 16 patients, whose mean creatinine clearance was 21.3+12.1 m//
m, serum creatinine 3,.8+2.2 mg/d/ and serum urea nitrogen 41.5+18.6 mg/d/.

The percentage ratio of fat intake to total energy intake was 26.7+5.2%. The ratio of intake of
saturated fatty acids, monounsaturated fatty acids and polyunsaturated fatty acids was 1 . 2. 1.8, and n-
6/n-3 was 8.5+9.3. These were significant correlations between dietary intake and the serum concentra-
tions in both EPA and the ratio of EPA/AA.

Consequently, it might be considered that polyunsaturated fatty acids intake should be lowered and
patients with chronic renal failure on a low protein diet should be advised about the proper selection of
foods containing animal protein and plant-derived oil. It may be beneficial to recommend the intake of
more EPA and lowering the ratio of n-6/n-3 intake might be useful in improving the fat nutrition to
adequate levels in these patients.
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Table 1. Clinical features of the patients

LPD-CRF Control-CRF

(h=186) (n=12) p value
BUN(mg/d/) 41.5x18.6 77.31+23.8 <0.001
Cr(mg/d!) 38+2.2 120+2.4 <0.001
Cer (m//min) 21.3+12.1
K(mEa/!) 4.2+05 5.640.6 <0.001
P(mg/d!) 4,1+0.8 6.1+1.0 <0.001
Ca(mg/df) 8.5+0.7 9.3+0.9 <0.05
Ht( %) 304+1.2 29.641.8 NS
Hb(g/d/) 8.5+0.7 9.7--0.6 <0.001
T-Cho(mg/d/} 212.5+39.7 175.6+49.1 <0.05
TG (mg/d/) 194.8+94.4 122.5+51.5 <0.05
HDL-Cho (mg/d/) 41.4+13.3 38.7£15.5 NS
Alb(g/d/) 4.1%+0.3 3.6+0.2 <0.001
TF (mg/d/) 263.3£41.5 211.6+41.6 <0.01
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Table 2. Comparison of carbohydrate, protein and fat intake between low protein diet (LPD-CRF)
and normal protein diet (Control-CRF) in patients with chronic renal failure

% energy intake g/day
LPD-CRF  Control-CRF =~ LPD-CRF  ControlCRF
(n=16) (n=12) P (n=16) (h=12) P
Carbohydrate  64.5+5.5 56.4+75  <0.01 25864493  229.8+42.4 NS
Protein 8.9+ 1.8 159420 <0001  38.2+9.4 67.4+11.2  <0.00]
Fat 26.7+5.5 27.7+7.0 NS 5104136  53.2+17.0 NS

Table 3. Comparison of dietary fat and individual fatty acids intake between low protein diet
(LPD-CRF) and normal protein diet (Control-CRF) in patients with chronic renal failure

LPD-CRF (n=16) Control-CRF (n= 12} p value
Fat intake 51.0+136¢g 53.2+170¢g NS
Saturated fatty acid(S) 96+3.1g 146+7.1g <0.05
Monounsaturated fatty acid (M) 18.9+6.7¢ 189+7.1g NS
Polyunsaturated fatty acid(P) 16.9+49¢g 13.1+44¢g <0.05
n-3 fatty acid 24+1.0 23+10g NS
n-6 fatty acid 13.5+64¢g 10.1+56¢g NS
n-6/n-3 8.5+9.3 5.8+29 NS
SIMIP | 22:1.8 213171

Table 4. Comparison of n-3 and n-6 polyunsaturated fatty acids intake between low protein
diet (LPD-CRF) and normal protein diet (Control-CRF) in patients with chronic renal

failure
LPD-CRF (n=16) Control-CRF (n=12) p value
I8 : 2 Linoleic acid(n-6) 124+50¢g I1.6+54¢g NS
I8 : 3 e-Linolenic acid(n-3) 2.2+1.2¢g |.7+08¢g NS
20 : 4 Arachidonic acid (n-86) 62136 mg 154+76 mg <0.001
20 : 5 EPA(n-3) 113+153 mg 168+ 182 mg NS
22 . 6 DHA(n-3) 156178 mg 412350 mg <0.05
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Table 5. Comparison of plasma levels of n-3 and n-6 polyunsaturated fatty acids between

low protein diet(LPD-CRF) and normal protein diet (Control-CRF)

HELTWL OBRYUTHE LFLOSND,

# ZT4ME, LPD-CRFOEEFBEIC DWW THEL
FFCORMMEICES LTI L, ZOREE, BBRF A
VF =B 26.7£5.5%T, HAANDSEATERICHRIEB
ST B HESEAE (20~25 %) L LR35 & kB> Tz,
LPD 0i5#E, BEEHBE2HIRT 2 - 0 ARINCIEE, HE
MOEIANF—REIWNTLEI LIRS, bhibilid,
LPD 23t LEEFHE RS, TAIARME X OGERBE
BRRSD EREBAICHEYE LEE» S O AV ¥ - E
ELTw a5, Bk D IRHHEE &2 &k w X 5 HEHNYL
HThbEHEZ SN,

ZIEMRROBIEIC DWW T, —BHERAICBL T HEE
HNCRRET L7c i i L A R S hTwigv, 4E LPD-
CRF TOHEHBBIALIC DWW T, EE A LIZIZFEKEO
2N F 5t (EH 315438 keal/kg + H)Y, = EH#CEY
1274022 g/kg- H) OREFFE 21T > T 2 @HEB R0
EFBEE 2> b o—k USRI B s L 7z,
Ak o, NERELABEOBMEETERTBET,
EHBHRETLTRI Y PO —NETEONZY LE 2

Serum EPA/AA

Plasma polyunsaturated LPD-CRF Control-CRF valu normal range
fatty acid (ug/m/) (n=186) (h=12) P ¢ © &
(n-3)
18 : 3 a-Linolenic acid 40.7414.1 19.8410.8 <0.001 6.6-37
20 . 5 Eicosapentaenoic acid 80.04:58.1 62.0-46.6 NS 12-110
22 . 5 Docosapentaenoic acid 18.04+9.6 11.0+4.3 <0.05 6.5-20
22 : 6 Docosahexaenoic acid 117.44-26.9 93.3::43.4 NS 49-150
(n-6)
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18 : 3 y-Linoleic acid 9.8+4.4 2.8:-1.8 <0.001 1.8-21
20 : 2 Eicosadienonic acid 8.7+2.4 4.1+1.4 <0.001 2.4-1.2
20 : 3 Dihomo-+-linolenic acid 30.8+9.8 16.7+£3.9 <0.001 11-43
20 : 4 Arachidonic acid 142.1439.1 139.7+27.5 NS 85-210
22 . 4 Docosatetraenoic acid 42415 3.0+0.8 <0.05 2.2-8.7
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Fig. 1. Relationship between dietary EPA

intake and serum EPA levels in patients
with chronic renal failure on low protein
diet (LPD-CRF)
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i 2 3 4 5 8
Dietary EPA/AA

Fig. 2. Relationship between dietary EPA/

AA ratio and serum EPA/AA concentra-
tion ratio in patients with chronic renal
failure on low protein diet (LPD-CRF)
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