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DIETARY HABITS OF JAPANESE RENAL STONE FORMERS AND
CLINICAL EFFECTS OF PROPHYLACTIC DIETARY TREATMENT

Masanori Icucnr, Toru Umekawa and Yasuaki Ismixkawa
From the Department of Urology, Kaizuka Municipal Hospital

Yoshikazu Katavama, Mitsumasa Kobama, Masahiko TARADA, Yoshinari KaTon,
Kiyonori Kataoka, Kenjiro Kour: and Takashi Kurita
From the Department of Urology, Kinki University School of Medicine

The daily consumption of various nutrients and the daily habits of 241 male stone formers
were investigated. The patients (especially uric acid stone formers and hypercalciuric (=300 mg/
day) calcium stone formers) ingested much more total protein and animal protein than healthy
Japanese. However, the amount of ingested calcium by the patients (470 mg) was less than that
of healthy subjects (553 mg) and did not reach the level of the daily nutritive requirement (600
mg). The amount of ingested nutrients during the evening meal by the patients was about 50%
of the daily amount with over 60% of the daily animal protein being ingested at dinner. This
tendency was high in subjects who were in their 20’s to 40’s. The interval from dinner until
retiring in the patients was not different from that of healthy males, but it was under 4 hours in
over 50% of those in their 30’s and 40’s in both groups. From these results, we thought that a
rapid change in nutritional status and dietary style in the short period after World War II had
strongly affected the incidence of renal stone disease in Japan. Therefore, we have established
the following general guidelines: 1) increased fluid intake, especially after dinner, 2) correct
and avoid unbalanced diet (the diet should include all kinds of food, with vegetables being eaten
at every meal and avoidance of an excessive intake of meat), 3) eat three meals a day and avoid
an excessive intake at dinner, and 4) extend the interval from dinner until retiring. By follow-
ing these individual dietary guidelines, the 5-year stone recurrence rate and the stone episode rate
decreased remarkably in the period of not only outpatient visits but also in the period when the
outpatient visits were discontinued. From these results, we conclude that individual dietary

management should be the primary measure for the prophylaxis of renal stone disease in Japan.
(Acta Urol. Jpn. 35: 2115-2128, 1989)

Key words: Prophylaxis of renal stone disease, Dietary management, Animal protein, Stone recur-
rence rate
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2t E2 bR 5. SAOAICETHRLEEL,
BAtoZzh & KB L CEREELLL V5. TORK
OB EWHEABESCAR BRI 5 Bika
REREOHEINTH b, 1985FE0 T AMEINEIT
19505E 079 4 f&38mM LT % (Fig. 1).
EHELRIFMB BT 5 BMREREAIED BAERR S
IUBRTH2E 1% LT, BEOSMINBEFOE
L @R TR\ EEL, 19800 b EIRRBETE
ZOREBETELYRIRY, ¥Ehthbo7 -z
SCTHERFHOCHOREREXTT-> T, L
RS RIERS O RAEFEFERED 7 b VW A A
REEOORE B LETEBN, BROBRGHToW
TR T TRBESD LT ELD, SEAFHEEOFR
FHHRCOVCTHHTEESE 20T, EARY
2 LA EERERE R L ANt AERENS
O TRIENHE T 5.
MBRELKUFE

ERRBAE R TR AR LOHIL RIFHRERR
BREZZ LCEAD D, BHx0REFRECHE
STARIREY T - BT ERRBEAESE 241 4
vy s (Ca) EERBEABE 2% ; EHER
40.7%10.9 SD 3%, REEARE 174 ; EHER
49.2+7.6 SD @) HWHRE Lic. B ThboiES
DL IR SR b B ME B RETUAERE O B IRAD AE M e i
ED L1, WHakaoRERRE/FOEMLE
FhThics. ThBDEMTH LT, EROREL
T B EER Y, Hifi5 A 2 BM O AEERE
{Tolk. TibhbBRFOREREL Ak, #AE
JAEHNCIER L e gkebk OK, #&28) Mstod<To
BRE YO0 BE o B AR B IR
Xg7- (dietary record method), FAEF IR TS

Annual changes of the consumption of various nutrients by Japanese

fie, EEFAREEREOH SBEHRY, RELILEH
CBTAEEAY TAHBL, FLREERORHRC
XA CRELVBIZR X - CRBRASLITELL. &
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(Na), ¥y vigd) #HE L.

S X - CGHHESh I REIRF O SR ER
BERE (=31 ¥, REQE BWHEELE B
W5, RAXAH, Ca, 4.5 X OFLER, Na, Y v, Mg)
BIVIHORERERED 5 LA R THERT 5 X%
ROEDBEEGE, UNRHEBERET > HOXRERE
RETOCRPHEDERES X BEREE, 261
SRR XOCRERZIX 2E LT, ER¥ER
ERFEL OO ARADORENER L Lo, @
2 DEEGIWC IS U AEIRE R T o %, Bl iX8hipHE
HEERED 1A 30 g, Ca {EEEA 200 mg %<, Mg
BIREA 200 mg Aigv 35 &, £TEMNCRD
DRBREDOBRRIEAT RO Gt & fHmEd 5 0
PEHBAL, TOREREN AN RATRE(F 0
W EOBERLTC LI L » THiHERES Ca
BEREYEELEIS, ¥l dtARr L oRE
BT Mg o BN X # 2 % 02y x BRI
WtB) BT REBHEALIENIN(ZI~621)
2, JREEE SO BRI B TR AR ROE
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FEOEELZT 2T T, BHr0REIRE I THhh
TRBREEINIER RHERED %, AT+
REEORBLE LT bk — i i ffEc iy THERT
BFotosb o IRIEXIRA L O oiESl (PIRED %

W, ThORBROS L, H4oREREN A

1980 LIFTDEFATH S .

BRI, BEERR (%) LERBERER (stone/
year) THEME Lc. BEBRRIEHROBEL
EREDFEHETEH Lic. Tihbb, BHOBRNS -
R ETESE (3) L, EFERTOET &Rk
ste. RREBREPCEROFREL L HOD
ISR DA R LN IEAINSEROER (+)

Ll FRBXPRRCBELL ORAVELETS
TeDTERNER Lieh E 5 T C & IoERTH
Eh oA Ui, HEBRER 1EL ERREE T
FIERIDBE WG E L, Flxid 5 /- O R 20
P 2 EDOFERERNED b i A1t 0.4 stones/
year & Uiz, BEPFRZEIL generalized Wilcoxon’s
test %, FEAFEZR LT Wilcoxon’s rank sum test
& BV TR SRR L.

5 £

1) BABEOREERERR
BREEORELBR IVEYHELAE D | BiER
B0k n 858,453 g ©, ERLEFENE G
DED 79.0g,40.1g) X hEhotoh, WHELHE
BADKBERERTHS DD 70g, 35g Lv%
BICHERLCWie. Thbb, £HOHAADKES
BB IR EEREISEENES VI AT
BELTEY, BABRECREOBEAN X WV EETH
BT EMHBH L. —HEARED Ca DEREILT
BRULTIAH40mg LA, BREERERE
(353 mg) PEBNER THS 600 mg LA E
LiFieh 7. #EEREED Mg ERE 26l mg T
B ool ERKEN BB AR EA 2 8BS D
F¥y (3381428 mg/day) LUK T L, BERE
o Mg BREIIIEH AL, LoRRILE L IcEE
DEWARETH B Z L -7 (Table 1),
REFEREEL Ca BABEOFERERES i
T5E, =x0¥—, REHE BHHEELE RK
s, v v ERBRRRBEREEOR I N EE S
<o Eic R (URE X100}/ {(F5& —100)x0.9})

Table 1. Consumption of various nutrients by male renal stone
formers and healthy Japanese

( per head per day)

Male Stone National Nutrition Daily Nutrient
Former(n=243) Survey (1985) Requirement**
Energy (Kcal) 2226.2 & 452.4 2088.0 2200 - 2500
Total Protein (g) 85.8+ 18.5 79.0 70
Animal Protein (g) 45.3+ 14.6 40.1 35
Fats and Oils  (g) 54.4 « 15.8 56.9 49 - 69
Carbohydrate (g) 416.4 2 90.0 315.0 —eeee
Calcium (mg) 470.0 ¢ 165.8 553.0 600
Milk and Milk Products (mg) 74.4 2 89.5 1167  eeeeo
Phosphorus (mg) 1124.1 + 250.9 —_— 600
NaCl (g) 10,3+ 2.9 12.1 10
Magnesium (mg) 261.1+ 77.2 ———— 338 £ 42.8%*%

* Mean ¢ standard deviation

** For the age of 20 to 50 between 1985 and 1990

**x Standard diet in our hospital
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Table 2. Consumption of various nutrients by male calcium renal
stone formers and male uric acid stone formers
(per head per day)
Male Uric Acid

Male Calcium

Stone Formers Stone Formers t
(n=224) (n=17)

degree of obesity*(%) 108.3 £ 12,9** 116.7 £ 15.7 p<0.05
Energy (Kcal) 2208.7 £ 450.9 2506.9 ¢+ 409.9 p<0.02
Total Protein (g) 85.0 + 18.3 97.9 % 19.1 p<0.02
Animal Protein (g) 44.6 2+ 14.4 56.4 ¢+ 14.2 p<0.01
Fats and Oils (g) 54.1+ 15.9 58.9 ¢ 15.7 n.s.
Carbohydrate (g) 413.0 2+ 90.0 469.9  78.2 p<0.05
Calcium (mg) 464.0 ¢ 156.7 565.3 2 267.2 n.s.
Milk and Milk Products (mg) 73.1 s« 83.7 97.9 £ 156.9 n.s.
Phosphorus {mg) 1114,0 & 244.2 1285.3 + 309.5 p<0.02
NaCl (g) 10,2+ 2.9 11.4 £ 3.9 n.s
Magnesium (mg) 258.2+ 77.8 303.0 £ 59.8 p<O.1

* degree of obesity = {body weight x 100} / {{height - 100) x 0.9}
** Mean # standard deviation

Table 3. Consumption of various nutrients by male calcium
hypercalciuric patients and normocalciuric patients
{per head per day)
Normocalciuric**
patients (n=165) t

Hypercalciuric*
patients (n=63)

Energy (Kcal) 2276.6 £ 532.0 2182.8 + 412.5 n.s.
Total Protein (g) 89.7 + 20.1 83.3£17.3 p<0.02
Animal Protein (g) 47.2 + 14.9 43,5 ¢ 14.0 p<0.1
Fats and Oils (g) 57.4+ 17.6 52.8 ¢ 14.9 p<0.05
Carbohydrate (g) 422.0 £ 105.6 409.6 = 82.9 n.s.
Calcium (mg) 500.8 & 162.5 450.2 £ 152.1 p<0.05
Milk and Milk Products (mg) 82.6 + 90.0 69.5 z 80.6 n.s.
Phosphorus (mg) 1157.1 £ 249.8 1098.2 2 240.5 n.s.
NaCl () 10,7+ 2.5 10.0 £ 3.0 n.s.
Magnesium (mg) 272.8 & 100.9 252.6 £ 64.7 n.s.

* urinary calcium excretion : } 300mg/day
** urinary calcium excretion :< 300mg/day

LERICRBIERRE N &b -7 (Table 2). 2%
DRBERBE L, Ca FEBECENTENAE
T, ¥RkVBECHL Lo

Ca #FRBE %@ Ca REE (=300 mg/day) FEH
LIEH Ca IREE (<300 mg/day) FES 33T S
FREREY BT 5 &, BEAE W, Ca ERE
13 Ca JRIEFEFIDIZ 5 BWERIC S, Ttk
AEEIRE S & Ca REEREN D3 5 B&WBIA% 25D
7z (Table 3).

WABEZD | HORBERED > by R THET 5
e (SR AhBHE, HLORBHRTIR HoW
Nyt TR LTV, L IWEEED
HEHI60% % g Tt SRR e & R low It
35 &, 20Efih H40EERI & DAL, R

WiEROBHUEERBOSBRIII0E B L T
(Fig. 2). 1985 FERERMEREL b ERMER I
ALBTFOHARRARR Y % 5% &, Fig. 3 0 &1
FHEZR VHAY A EREN B L, He 200
¥W3HD 1 M3 A S bR &b 1 BizEig: X
KL BREBRFAECIZSEHICOWTORE
DIV HEEN R ERE XV, BARECH
LhayRKOHEMISHOBEABFEEBCE LS
HATHB EELBR, HRORENRSRLLHIN
@b —Ricic-TWw5 E&EZ Hhi.
HREMOREECORMN (SAREMR) »AR
% & BFRARR (n =344 Wi HNER LR, (P
EH 1 41 1£10.7 SD D) b7 vr— b RE) LIk
LT, HAEBEOS ABRERM (3.5120.05 SE K
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Fig. 2. The rate of ingested total protein,
animal protein and calcium during the
evening meal by male stone formers.

BFRESE 204
n=535 20\%
v,

B 7 RAEMA ffa/\ ;

n=343) Rk {

D B & stk (3.49+0.06 SE ki) &
L ERRDIRM -1, SAREER 4 BRI
DREBIH, TEEE b30ED B0 IT50% LA LA D
Ric. 0EROSAREMFIEREE b, 4 FHRE
OEEIMUDERE L b Dlsh ot BEHORS
N AEREREEL 4 BERBOEEZRBRHL VEE
g ote (f #isE 1 p<0.05) (Fig. 4) FRM
BEEREO S/ EREMRY Ca FREEDETRIDD
LRI -1 (p<0.05) (Fig. 5).

2) FMRBEEOFRK

Ca EABE L FHERBEOBEFRRI Fig. 6
DE T, RBEREEDE I WERCBERRR
B, ot (p<L005). —HEAFRR IO D
0.679+0.140 SE stones/year (n=207), 1.473+0.662
SE stones/year (n=11) & RBREABEDE S 1E
otodl, FEHFERTRD ST

Ca ERBZCET D EEEBL RFREBO S F
BEERRIL SO BO 54.3%, 36.7% T, REHEY
O BREERBILEERBC AR THER R E, ok

| AFEARECLTION) = 2, ¥ ( 3 B
4R, FEHERIN A BERBINR (BF : 2BED

Bt 30RR 40  SORR
Fig. 3. Age distribution on going without a
breakfast by healthy males
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Fig. 4. The interval from dinner until retiring in the male

stone formers and healthy males
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Fig. 5. The interval from dinner until retiring
in the male calcium stone formers and
in the male uric acid stone formers

(p<0.01) (Fig. 7a). % i ERERE b ABigHE
DG D HMEBIRR & N TEEIEN -7z (p<0.01)
(Table 4). FRBEEAZ+RRED 5 EEEERR
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Fig. 7. The S5-year recurrence rates in male
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(a): Untreated Group vs Diet Group
(b): Medication Group vs Diet plus
Medication Group

XBEDOBDT.2% (34), 46.5% T, KRE+PIRN
DREBFRRL AR LERTEHERERE -1 (p<
0.001) (Fig. 7b). * R ERE L AE+ AR
DEIVARBEE KRXTHE R Eh ok (pg0.01)
(Table 4).
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Table 4. Stone episode rate (stones/year) during
outpatient visits in male calcium stone
formers divided by four treatments

1 2EMH
Untreated Group (n=66)

Diet Group (n=z30)

Medication Group (n=38)
Diet plus Medication Group (n=78)

2) #& Ca JR & (2:300mg/day) fE &
Untreated Group (n=9)
Diet Group (nz4)

Medication Group (n=z11)
Diet plus Medication Group (n=31)

3) E % Ca R £ (<300mg/day) fE &
Untreated Group (n=30)
Diet Group (n=25)

Medication Group (n=24)
Diet plus Medication Group (n=38)

) AR BREGEMN
Untreated Group (n=29)
Diet Group (n=17)

Medication Group (n=24)
Diet plus Medication Group (n=56)

5) BRRE L EM
Untreated Group (n=37)
Diet Group (n=13)

Medication Group (n=13)
Diet plus Medication Group (n=17)

1.158 £ 0.371SE***
0.215 £ 0.134SE

1.242 £ 0.345SE***
0.142 2 0,296SE

3.184 & 2,275SE**
0.000 £ 0.000SE

1.508 £ 0.865SE*
0.160 £ 0.485SE

0.968 2 0.226SE***
0.258 2 0.160SE

1.235 1+ 0.384SE**
0.137 2 0.041SE

1.651 ¢ 0.810SE
0.348 + 0.2328E

1.210 + 0.427SE**
0.174 £ 0.037SE

0.772 £ 0.182SE***
0.040 + 0.040SE

1,406 2 0.645SE*
0.040 2 0.032SE

%2x : p<0.01
%% : p<0.05
% : p<0.1

U5 EEREE R REROBET R, EBRERE
P2 EMTI 0B BERERD O LT, AES
EHRTT4ENC 1 AOBREBE LR T, BRERR
RIAFREHROEZ > NEB T B, -7 (p<0.05)
(Fig. 8a). IHABTRRIATHRAEROR > 21 &
BEREL N THEERERE -k (p<0.05) (Table
4). PIRBLAT+ARBOBEFTRR, RREN
3EMICSI B ERY T icoe LT, AE+IR
BT 5 T 54% CER RorT &9, B%
FREIAEHARBOIR I IERC E1not (p<
0.001)(Fig. 8b). ¥ -HAERXDL AF+ARED
BEOPRRBEEERTEVCER Y RBH - (p<ol)
(Table 4). Iy
Ca EEBAED 5B, EH Ca REYZELAEMNR
B3 EREREATREBO BET AR, KR
B4 e I EREBD oY LT, &
AW CIL 5 FH 4. IFERYRED T &
T, BEBARIAEREFOE I LEREL -
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Fig. 8. The 5-year recurrence rates in the hyper-
calciuric (=300 mg/day) male calcium
stone formers
(a): Untreated Group vs Diet Group
(b): Medication Group vs Diet plus
Medication Group

(p<0.01) (Fig. 9a). ¥ - FHABRERDL AFIRER
DIE D MEISERE L HNCHEREIES - o (p<0.01)
(Table 4). PIREEE AHE+RRIEO BEFRERR,
PR BEAS 2 FERIC 78, 4B B B AR T DI LT,
AW+ PIRBETIE 5 R 40. 6% HRE R DT
¥, AEBERBIAE+HHRBEOE I WEECES
57z (p<0.001) (Fig. 9b). ZEliEABRBLRE+
HIREED 1T 5 HPAIREE L LERTHEB R B2 oo (p<
0.05) (Table 4).

Ca EEBED >, BRICISHRFRENCE
5 LR L ARIBEOBEFRRL, EBHRH
25 4 EII 54 1B HE R BDIory LT, A
MEETIE 5 R 55, 8% ER Y RD, BEFERERG
AEIEBEOR D NERER 27 (p<0.05) (Fig.
10a). —HAERENORATRRILEBRREL VE
notoht, TEECHFFRRERADR DT
(Table 4). PRBELAH+PRBOBEFTRR,
IR EESS 3 FERIC89. 6 EF R BDIORR LT,
A+ PRBETI 5 51 3% B RE B T

(CYAN &WES)S EEREE GBIRP)
2.0 L.__ general 1 zed Wi lcoxon
_} £€0.01
0.0 i
| )
as : |
b ¥
50.2 \ 44.1 (n=54)
i
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Fig. 9. The 5-year recurrence rates in the normo-

calciuric (<300 mg/day) male calcium
stone formers

(a): Untreated Group vs Diet Group
(b): Medication Group vs Diet plus
Medication Group

¥F, BEFRRIAF+HNRFEDO RS HERE,
-7 (p<0.001) (Fig. 10b). FifERERRLARE
+AIREEDE 5 HIPIRBEE RTHER RS2 o7 (p
<0.05) (Table 4).

Ca ERABED b, HREGAEFC R 5 ERR
B ABIBERO BEERRY, HBEFH 45
54. 0% CEREYADI- DRI LT, AREIFEHTITS
ERThH T 5.0% CERERDI-OKT, BEERE
KITAFREROR > REECE1 > (p<0.05)
(Fig. 1la). ¥ -AFREFOMBETERB LML
X v ABAED 57 (p<0.01) (Table 4). AREFEL
BRI ARBEO BAFRIE, PR 3 FRIIC54. 4
BRFIEERHTOCH LT, BE+RRFETIESE
Hicb 23 15 eERcB D i T8 T, A%
BRRIAEHARBOBINEFRCE» - (<
0.05) (Fig. 11b). FIHEATRESAT+HARED
EONHRBELEXCEGWEEEZ B e (p<0.1)
(Table 4).

BRSO EREH L ATRENO B EERE



2122 WRICE 35%
(a), HRERS ERRE (85R)
10 b
peneral 1 zed Wi lcoxon
2 | 5¢0.05
» i
® | ;
s T 2N
L ——= (n=42)
60 FEM 541 g5 g
(n=113)
k)
")
w B - SRORLRE
100 . ; y . r r . . )
S
8} 1 2 3 4 6 7 sgﬁﬁf.ﬁ
(b). ERERI SEBRR GBERED)
" B A S—
general 1zed Wt lcoxon
28 i p<0.001
i
20 5______]
® |
58 batutady!
! 51.%
|
: BRE+RMR
"' 1 (n=89)
29 1 (n=41)
:
u 8.6 B SRGRLAE
100 v v T v T T y - )
7 8 ]
0 1 2 3 4 5 6 B
Fig. 10, The 3-year recurrence rates in male

calcium recurrent and/or multiple stone
formers

(a): Untreated Group vs Diet Group
(b): Medication Group vs Diet plus
Medication Group

1, SEFATREEN 5 ERIC28. SHICER Y ADoKt
LT, ASEEERCILL T IBRBRYADOX
Th-lcht, MERCHTENREX e -1 (Fig.
122)., F7-HEABRE S SO B0 0.179+0.050 SE
stones/year, 0.089::0.045 SE stones/year & {EiaHR
BOEIBEh-eh’, WEMCAEEZIZD bhik
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Fig. 11. The 5-year recurrence rates in male

calcium single stone formers

(a): Untreated Group vs Diet Group
(b):. Medication Group vs Diet plus
Medication Group

0.233+0.104 SE stones/year ~*:ZBICETF L=
(p<0.01) (Fig. 13).
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Fig. 12, The 5-year recurrence rates in male
calcium stone formers after discon-
tinuing outpatients visits
(a): Untreated Group vs Diet Group
(b): Medication Group vs Diet plus
Medication Group
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(n=45)

HiR®
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-t L)
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Fig. 13. Stone episode rate in male calcium stone
formers before and after dietary mana-
gement
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Table 5. Dietary characteristics of male renal
stone formers
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Table 6. Dietary management program
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BRIRmE (E%I-2 W BaDAIEN)
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