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Usefulness of the low protein rice on the diet therapy
in patients with chronic renal failure

Takahiro MOCHIZUKI and Shigeko HARA

Diet therapy for patients with chronic renal failure is based on low protein and high energy. To
achieve strict diet therapy, it is necessary to use specially formulated low protein foods. Previously, rice
with a low content of protein was not available, but recently, a low protein rice (LGC-1 : low glutelin
content-1) has been developed. LGC-1 was found to have a low content of glutelin in its seed protein
compared to other ordinary rice. Glutelin is the major digestive protein in the rice grain.

We studied the usefulness of LGC-1 in the diet therapy of patients with chronic renal failure.

Twenty-three patients were placed on the low protein diet (0.6-0.9 g/kg/day) during the pre-study
period (a mean of 10 months). Subsequently they were followed with the same diet using LGC-1 for the
staple foods during the study period (mean of 7 months).

Protein intake and the slope of the reciprocal of serum creatinine did not differ between each study
period in all patients. Among the 23 patients, 9 consumed rice mainly as the staple food (120-180 g/day
as polished rice : rice group), according to the results of a questionnaire. In the rice group, protein intake
decreased (from 47+9 to 42+9 g/day, p<0.05), and the slope of the reciprocal of serum creatinine
reduced (from—4.594+4.33 to—1.47+3.51 X 10~*d//mg/day, p<0.05) during the study period, compared
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with the pre-study period.

We conclude that LGC-1 is a useful and effective food for a low protein diet in patients with chronic
renal failure, especially, for those who consume rice mainly as their staple food.
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SRR GEm PR 2 Hfff T aw)ic Xk, S
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HAKDHKI60% & 7o 7z FfE DK (LGC-1 ; low  glutelin
content-1) BSFAFE & /249, 2 Z THEbhbIIE, <
D LGC-1 #EBErL2BEZFEORBRECHEHL, LGC-1
DEEBREBEECOTRAADOKR LD S 205D, &
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bhvbhd 2 iz @EbE T ORIFIRIET B2 BE T,
BHEFREE R L TV 3 4R EH 23 4 (1 14 £,
9 £, SR 5919 %) Zxfsk £ L7z (Table 1),

JER BTSSR BRI R 16 B, BEIRIBEMEEE 361, %
FETERIE 36, ERE 1B, BIEMR T, ACE
PHEAIZHr i A L2 BB R %L, £, FERREBE
TRIMEa > ro— VBB hRIFCH-7z, LGC-1
BHAARF O S Cr(S-Cr) 1% 3.7+ 1.7 mg/d/ (2.1~7.8 mg/d/)
T, BRI, LGC-1 AT 30892 H, AKX
206+65 HTH - 72,
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1) SR TOREEEIL, BHEEOREIC X D EHEK
7% 0.6~0.9 g/kg/day, T 3 ) F—7% 35~40 (FEFRIFEFI T
1% 30~35) keal/kg/day TIT- 7o HETERT 2 KB
LGC-1 23 2 LIS, BENRIERH#IFNTERA
DHEME L, 8, AL L TOEHEBE IREIE
2SR L T 3~4.5 B (B IR R i Ak & % BAL)
L7z,

2) 4R L 24 FEHFE IR 2 K2 L, Maroni 00
IFVEHEINEEAES LY Y, A) YA, OB
BEFE LU, £, FERRCIE, M#ERE%RHGTL
LGC-1 T A% TO 7T — 5 % KRG L 7z, fERI
DA COREM I 2 EEHE IR E, ZhZThol
ZYRIN TRE S NIAEDO T X TOFYEE Lz, &8,
Iz OREICEY ) AR F U BMEEFEHRL,
7z, M FERREEANC CTHREEL 72,

Table 1. Patient characteristics

23 (male : 14, female : 9)
CGN : |6, DM : 3, Others : 4
59+9 (from 35 to 74)
3.7%£1.7 (from 2.1 to 7.8)

Number of patients (n)
Original renal disease
Age (years)
Serum creatinine (mg/d/)*
Observed period (days)
before
during

308+92 (from 63 to 399)
20665 (from 90 to 295)

* at the time of starting LGC-1| diet

Table 2. Clinical characteristics before and during
LGC-1 diet

before during
TP (g/dl) 6.9%£0.5 6.8%£0.5
Alb (g/dl) 3.9%£0.3 3.9%£0.3
T. Cholesterol (mg/dl) 199438 189+ 40%
Triglyceride (mg/dl) 178 +87 168+ 74
HDL-C (mg/dl) 50+ 18 47£12
Calcium (mg/d/) 8.5+0.6 8.4+0.6
Phosphate (mg/d/) 3.8%1.0 4.0%1.2
Sodium (mEq//) 141 £2 140£2
Potassium (mEq/!) 4.7+0.7 4.7%+0.4
Hematocrit (%) 33+5.9 32+5.2%
UV (m//day) I,830%=500 |,840%=370
UprotV (g/day) 1.9+1.8 |.8+1.4
S-BP (mmHg) 127+8.5 13012
D-BP (mmHg) 75+5.2 76+6. 1
Body Weight (kg) 56+6.2 56+6.5

UV @ urinary volume, UprotV : urinary protein excretion,
S-BP : systolic blood pressure, D-BP : diastolic blood pres-
sure

* p<0.05 compared to before

3) BMEREEEDHITR 1/S-Cr slope DIEE L L TE
L, LGC-1 fEHa{#& CHk L 72, iz T LGC-1 S
DOHEIC X 2B HMETL 72,

4) LGC-1 13 10kg/H (BEZEOKE2 N57) OEG
THRL, BEBIVZOREZRNRIZ, 77— TH
BRI 2 E LI 21T > 72 72, IBROEEI
X0, 10% R K (LGC-1(10%)) & 20 % & H5 K (LGC-1
(20 %)) DR DHE Vs % FLlEhET L 7z,

3. METSFRIALIE

FERIIEIE R RE TR LTz, 2 BRI IX paired t-
test % vy, p<0.05 2METHIREEEE Lz,

%8, 1/S-Crslope [ZEIRERROEE L, Z02FH
#id Wilcoxon DRFZAIMERIARE 2 72,
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Table 3.

Estimation of dietary intake

All patients (n=23)

Rice group (n=9)

Non-rice group (n=14)

before during before during before during

Protein (g/day) 4611 4410 479 42 +9* 4410 4610
(g/kgBW/day) 0.79%0.11 0.78*0.10 0.85%£0.09 0.76%0.10* 0.75*0.11 0.78=%0.1I
Phosphorus (mg/day) 420+ 180 410160 400£210 380+ 150 430£ 160 420170
Potassium (g/day) I.1£0.5 1.0+0.4 [.3£0.7 [.0£0.4 1.0£0.4 0.9%+0.4
Salt (g/day) 8.0x2.9 8.1x2.3 T7.7x2.7 7.4%£2.3 7.9%+2.6 8.6x2.2
% protein (%) 109£19 107£18 [1£19 98k 2% 108 £20 113£19

Rice group : patients who consumed rice mainly as the staple food (120~180 g/day as polished rice)

% protein=100+ ((DP—PP) /PP) X 100%
* p<0.05 compared to before

& R I

1. EARE THT—4 L (Table 2)

BEZZ N ZF BB BT 3247 — 8 OFHET
L7z, MRMETIE, BREESZOETLELBIIAT
7Yy b, MAVAT O NVICHENEEREZRD 3
D, TNT Iy, BEREDOKBIREOEEL VY Y
L, VY, AV AR EOEREICEREEX P57, IR
FrRACBIL T, RE, REAREE bICETE» o5,

2. BEERENZTILE LGC-1EFHEIC L 28 E

(Table 3)

BIR» S HEE S 5 BREBIANE G L 72, Table3
EINC 2B TORBREER L T2, BAEIE L 44~462 T,
Dy, 2V UL, HEoEREE & b2, LGC-1 AR
T bIZ o 72,

Fiz, BR»SHEE SN2 EOEBIGE LR & DR
(& FE®D % protein) 217> 7z, EHEBRETERE L [H
CHEZ10%E LT, ZOBNEOELE A5 &,
LGC-1 A2 &1 9 BiBHE 232 2o T2 08, A
bEOBIEICE LT R r o7,

ZZT, Kz LGC-1 fEHEIC L V58I L TRETL 72,
AR TOM D FEREICHETE, FALLTLGC-I
FEF SIS K & LT 120~180 g/day G K CHEH
B 3~4.5 Hifii/day) DEE (9 4 - Rice group) B L M 120 g
i/ day O B35 (14 44 - Non-rice group) D 2 FETHR L
7z Rice group CTIIEEBIEITTFH4Tghro NgtH
BIBA L T, ZhICHuELEBE CEREOR L
DR (% protein) TIE, 111 %55 98 % & IFIFFE R &1
WHEZSTWz, L2LAERS, VY, 2V vA, BIF
BB 3ZELN T holz, 8B, Rice group B X U
Non-rice group & O THHn, MHl, FALAKE S-CricHE

PP : prescribed protein intake, DP : determined protein intake

Table 4. Change in the slope of the serum creatinine
reciprocal
| /S-Cr slope
before during
All patients (n=23) —3.10£3.62 —1.69%£2.95
Rice group (n=9) —4.59+4.33 —1.47%3.51*
Non-rice group (n=14) —2.05+2.94 —1.82+2.79

Value are mean*=SD X 10~* d//mg/day.
* p<0.05 compared to before

Table 5.
an ordinary rice

An assessment of LGC-1 compared with

Questions Choices LGC-1(10%) LGC-1(20%)
Eating quality |. Tasty 30 59
2. Untasty 70 41
Diet therapy |. Liable 48 77
2. Unchanging 52 23
Long-term use |. Possible 100 100
2. Impossible 0 0
Appetite I. Unchanging 96 100
2. Reduce 4 0

Value are percentage.

Ex ot (F—F RER),

3. 1/S-Crslope & LGC-1{EREIC & 382 (Table 4)
AR E D HET % 1/S-Cr slope T# L, LGC-1f#fH
Hife T L 72o 24K Tl 1/S-Cr slope IC#FHI B E
FEIITEO B Ipolz, L LA S, Rice group Tl B
REREE O AT ISELEAL (p<0.05) 3D STz,

4. LGC-1 mFHilid & UHBFEIC & H4H:iE (Table 5)
LGC-1 Z@FEK(aveh Y, Y=y CENTIA
CEINTWZRINE) & ik L CF-1li % 1T- 72,
LGC-1 1%, @K RIS S 10 % 1855 LIE K &
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L7z LGC-1(10%) &, R 20 % $5HK L7z LGC-1(20 %)
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HEOFEMAER L, BZHEEEAETHLZ VT ) v
TEKRTIZN2%D S & 2 A020%F TR L, HHLE
EAETHL U T IR A BICHEML TV Z Db
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Table 6. Composition of LGC-1 and
an ordinary rice

LGC-1 Ordinary rice

Energy (kcal) 346 356
Water (g) 14 15.5
Protein (g) 5.5 6.8

digestive (%) 48.4 73.6

indigestive (%) 51.6 26.4
Fat (g) 0.6 1.3
Carbohydrate (g) 79.7 75.5
Phosphate (mg) 52.4 140
Calcium (mg) — 6
Sodium (mg) 2.6 2
Potassium (mg) 66.2 110

per 100 g polished rice

Table 7.
in LGC-1 and an ordinary rice

Digestive and indigestive protein

LGC-1 Ordinary rice
Digestive protein
Glutelin 20.3 52.0
Globulin 6.5 8.0
Others 1.6 13.6
Indigestive protein
Prolamin 41.1 17.6
Albumin 0.5 8.8
Total (%) 100 100

BRI, /SR L D KR S OEEGHL »EE
(Rice group) Tlx, BAS »ICEAEBIENKD L Tz,
5055 7% metabolic study 131T> TR W, FTRICKE K
ELTI120~180 g/dayGEE KD EHERR E L THI
~13.5) OB TIE, BEMCIFEAE L L TFEYN4
~5¢g/day DFEIPE SN TS, F7z, Rice group Tl
ERNEAESZIFEREARICGELS Z->TED, Zhix
LGC-1 DI &L Y BRBEDE S L s o7 2 £ bEK
LTw3,

| EEORMZEE L7210 T, BB EEfTICN L
TOMESIREZHET 3D RENDH D, DD AREN
FIHERBEHANTARAO HH 4R, LGC-1 S B
el Twale®, BREEELBECE=Y—3ND
ElE, Wb 77 RERE L TORENIRINS
ATREMED D 2006 Th 5, EBIZ 23 £ 2 TORETIE,
1/Cr slope CTFHiffi L 72 BHEAERE O T 1263 2 ZHR IEFR
DTV, Lo L Rice group Tl BHEREREE 13 B
LTWwiz, Zhid LGC-1 ofic & v, BHGEHE
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