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ANALYTICAL STUDIES ON UROLITHIASIS

THE STATISTIC OBSERVATION ON THE CHEMICAL COMPOSITION
OF NINTY-FOUR URINARY CALCULI IN AKITA UNIVERSITY AND
OF 2123 URINARY CALCULI REPORTED IN JAPAN

Masaaki KuwaHARA

From the Department of Urology, Akita University School of Medicine
(Director : Prof. S. Tsuchida, M. D.)

The chemical composition of ninety-four urinary calculi in Akita University were studies by

infrared spectroscopy.

(679%), 71 (779), 4 (49%) and 1 (1%) in the total stones.

The calculi contained oxalate, phosphate, uric acid and cystine were 62

The ratio ammong the calculi of the

upper urinary tract, contained above compositions was 1.00: 0.95: 0.07: 0.02, respectively.

The statistic observation on the chemical compositions of 3,123 urinary calculi reported in

Japan since 1956 revealed as follows: the calculi contained oxalate, phosphate, uric acid and
cystine were 2,082 (67%), 2,244 (7295), 372 (129%) and 35 (1%), in the total stones. The ratio
ammong the upper urinary tract was 1.00: 1.00: 0.10: 0.01, respectively.
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1) Eih
SRR E 18RO T ET42.5 6.5 5% (F
e, DITFRER), REEIE9RTIX4L.5
+£1.88%, BHER 348 TIL 45.8£2.6 R THo 7o, -
BETRAEADFERCHEEDEL ok o R
EIEME R EEER AR X SEEL L RES,
ol SR WY <4 PSP c Bl

2) H#EF

BEREES A TECIE B2 (67%), &E64 (33%),
RERABE T34 (79%), &84 (21%),
EHEEIETIE BiE18% (53%), &LHE16% (47%) T
otz

3) MmiE Ca, P ¥k X URMELE

SRRSO Mg Ca, P 3 L0 REMEDEL
AR ER 94028 mg/dl, 3.7+0.49 mg/dl, 6.6+
041 mgfdl THotc. REHKEREBRETIIRBRC
9.1+0.11 mg/dl, 3.2+0.18mg/dl, 5.88+0.27 mg/dl
THhole. FLBEAREBRETE 9.2:0.14mg/dl,
3.440.23 mg/dl, 5.682:0.35 mg/dl TH- 7z, HED
11} Ca, P, REBEGAREROECEBEDELAD
Nishoto (Fig 1).

10~ n=i1 n=28 n=31
1 == 2
| 3 Ca
p
1 - {538 Ua

c (B
Ca i 4, 9.4 +0.28 t-test: A vs £ p>0.10
B, 9.1 + 0.11 B vs ¢ p>0.25
€, 9.2 + 0.14 (mean + SE) Cvs A py0.50
P A, 3.7 % 0.49 t-test: A vs B p»0.10
B, 3.2 % 0.18 Bvs € p0.25
€, 3.4 + 0.23 (mean % SI) Cvs & PX0.50
VLAt A, 6.6+ 0.41 t-test: & vs B py0.25
B, 5.88 + (.27 B wvs ¢ p30.50
€, 5.68 £ 0.35 (mean + EE) Covs & pr0.25
Fig. 1. Il Ca (mg/dl), P (mg/dl) ¥k JIORE

(mg/dl) &

4) RO
B, AR & —HE LR AL &
DB A Table 1 KRy, UTFH—ROHA, BE

Table 1. FKEKFIC K % REBER OB 5HHER

T ;

B R Elage 2

LA ggﬁa )
% ox 0 11 | 5 \ 16( 18)
. Pcay 0 2 o | 2( 2
B | PMgNH, 6 o | 7 13(14)
7 Ur 0 2] 2 a( 4)
4 Cys 0 0 1D
+H A #H1e(D 15(16)&15(16) 36( 39)
B | OX+Pca 4 20 | 13 37( 40)
& | OX-+PmeNH; | 0 0 1 1¢ 1
B ' PmgNH4+PCa 6 2 | 10(11)
T OX4-Pcat :
B %ia\/lgNPh 2 i 2 * 8C 9
N =t 112(13)124(26)20(22)| 56( 61)

! B 18(20){39(42) 35(38)( 92(100)

() WERACHT 2%

BHEER, BEAORCiR5.

a) B—iaossa

B R OB IS TR AT & B L
Ly sEEE (T OX) AN6MEE MR D4
B EDTho b 5%, RNTY V= IRy 4
7=y sfER (LUT PMeNHy) 251318 (36%),

gD (LUF Ur) 28 48 (119%), Y vEEH L~
v AR (LUF Pca) 25218 (6%), FAF VR

BN1UE (3%) DIETH- 72,

B—p MR R AL 2 B & R 158 (429%),
B 1ol (42%) & LERIRBEAET)384%% % b7 DR
618 (16%) THoic. F LS & DEFREARL &
BEBETIE 6 &S PMeNH, ThoTo. FETILIS
B B—paia OX M1l (13%) Lb-Ed
%<, fbix Pca 75218 (13%), Ur #5248 (13%)
THD PMeNHy (1780 0. BTIRIHEO B85

R PMgNH, 7T (47%) ¢ELEL, kT
OX 5 (33%), Ur 2M@ (13%), AV 1{d

(7%) THhotzhs Pca lLisho i,

b)) BERGSES

BEARASFERSED 12Tk OX+-Pca 255 %<
3B (66%) LB EED, KT PMmgNH+PCa
10/ (18%), OX+Pca+PMeNH, 8 fH(14%), OX+
Pmgnt, LB (2%) DIRTH- 7.

BERSHE L HEREALE OBRY 25 L BT
12BOR SR #EAT PMaNH,+PCa 736 8 (50%
i %L, OX+Pca 418 (33%), OX+Pca+t+
Pment, 218 (179%) DIETH- Tz, RETIR24ED
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BakEaf OX+Pca 78208 (83%) & RKEFS % b
¥, PMgNH,+PCa, OX+Pca+PMgNH, X\ T d 2
 (8%) T>THo70h, OX+PMeNH, (17chs
fo. BT 200 BERGHEAT OX+Pca 23134
(65%), OX-+Pca+PMmeNu, 4 & (209%), PMmgNH,+
Pca 21 (10%), OX+PuMgNH, 18 (5%) TH-
fz.

c) MEa

BkEA 92EF OX Zaic 5k Fig 2 @&RB X
SIpEMEE (T B) 186/ (33%), RER
FH O(LUF U) sof@-33f@ (85%), BRA (KT K
35{Eh23fH (66%) THhote. ZDHH OX L H—
BArTAh40ik B 0%, U 111 (28%), K 5@
(14%) Th-ic. Pca ETrL DI Fig. 318 AR3 X
51 B 128 (679%), U 168 (679%)., K 19 (54%)
THD, D5 PCa BH—ETETHLDL B O
%, U 28 (5%), K 0% THotz. PMeNHy &F
b DOt Fig. 4 A% X351 B 14 (78%), U 4
f (10%), K 14H (40%) THDH, ZDO 3 HLH—mK
SETHL0E B 6 (33%), U 0%, K 7f
(20%) THwoto. Pca & PuvgNH, & P IZ—IFL,
OX, P, Ur I, XL ATMAE LIMRRET
TR 0V € &% & EESRES fE Tk OX 56 {8
(77%), P 53 (72%), Ur 4 (5%) LD,
THEBELG T ThZh 61 (33%), 18 (100
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Table 2. AIC WU % KkHEG o DESH
oX P U FRFV GRS %
= 119 105 25 —
1 E TR B N 1956 T —_ — — — 158 | Chem
=t 119 (75) 105 (66) 25 (16) | —
E 87 88 10 —
2 mO# Kk 1957 T 77 87 89 s 415 | Chem
7+ 164 (40) 175 (42) 99 (24)
127 127 6 2
3 BORE  KR* 1959 i 11 30 4 2 195 IR
B 138 (71) 157 (81) 10 ( 5) 4 (2)
E 94 91 4 2
4 % W E KR 1960 T 36 39 6 1 159 IR
=+ 130 (82) 130 (82) 10 ( 6) 3 (2)
E 34 38 27 2
5 it # & K 1961 T 15 47 32 0 177 | Chem
# 49 (28) 85 (48) 59 (33) 2 (1)
= 35 50 6 -
6 MoEE XK 1962 T 28 31 23 — 100 | Chem
=t 63 (63) 81 (81) 29 (29) | —
£ 45 42 3 -
7 W g B ok 1962 T 6 11 0 — 69 IR
it 51 (74) 53 (77) 3 (4
£ 32 35 7 0
8 B R 1963 T 36 27 19 1 125 IR
&t 68 (54) 62 (50) 26 (21) 1 (1)
92 71 7 0
9 HHEEBE A 1964 6 18 7 0 152 | Chem
z 98 (64) 89 (59) 14 (9) 0
104 98 3 1
10 LM X 1966 13 26 5 0 167 IR
5 117 (70) 124 (74) 8 (5 1 (D)
E 90 103 17
11 BEREB X 1968 T — — — - 112 IR
B 90 (80) 103 (92) 17 (18) | —
= 124 102 18 7
12 EEEHKX 1972 T 6 14 3 2 184 IR
B 130 (71) 116 (63) 21 (11) 9 (5)
E 536 612 20 5
13 o K 1974 T 30 78 8 2 719 IR
£t 566 (79) 690 (96) 28 ( 4) 7 (1)
E 237 203 19 7
14 B O K 1975 T — — — — 299 IR
gt 237 (79) 203 (68) 19 ( 6) 7 (2)
+ 56 53 4 1
15 F B X 1975 F 6 18 0 0 92 IR
Ei 62 (67) 71 (77) 4 (4 1 (D
F |1,812 1,818 176 27
T 270 426 196 8 3,123
| 2,082 (67) | 2,244 (72) 372 (12) | 35 (1)

* O SR X3

Chem: {b2oH7ek, IR: FRAHRSEHHTE, () BIX%
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HRBHEATIE OX:P:UR: + A9 =1.00:0.95:
0.07:0.02TH b, THIREFEA TIX1.00:3.00:0:0
THo T,

5) AT D RBAER ST D&

ZRETORLITHENHISHKE, 3,13 RO S5
TSR Table 2 @Ry

BPTTEER R D LR GE AR K L 5%
DIL108ES 2, 121655 (68%), (L5 #HT (Chem)
IBL 0 5B 1,002 55H (82%) ThH- T, Bk
T 3,123 D 5 OX &4ied, DIt 2,082 18 (67%),
P &b DIT 2, 24418 (729%), UR &b D372
& (12%), FAFvEE O 35@ (1%) ThHo
fo. REREBAEE CE OX 31, 812(, P i11,818(H,
Ur 12176, =25 v 2B TH - 7. THEBEL
Tk OX ik 2708, P ik 426, URr 13 196, 7%
7V §BTH 7. OXDELKY 1 &L LTHOES %
SUER O REL LD & EHRBEA T OX:P:
UR: A9 vi£ 1.00: 1,00: 0.10: 0.01 T, THEEK
BREERTIR1.00: 1,581 0.73: 0.03THh - 7o, AHEE
R ARG IFEROEI&E OX & PrBEL Uz,
BEEOOERETH A, UrR KELCHEEIIILD
A, R, RO ¢ %20 REitdbigE AR o33
BEFTHIE D DEREN L LA

z £

REEBERECR O UREA OBl R ms o &
EER OREFRROPIEIST Claial, BEAE
RIFISHRE 12T 5 5 218 & BMERI RIS DIt
T b, ERCEBORBEIEC ST 5 HRESTHE
R OBBRIC X » Thie h Bico TE DD, AL
HI S LEEYERLUCRBEREXRET A&
RTE .

BEEOBRS L BEDOREESCIE, RO SR8
T, VIRENRER EDD D HABEEHETE 19,
EHCIIB LRI T0 4 O EEST % DS
s, ShE T RBEEO B9 % {0k
BDPEEI N T B8, WThi—F—Ens 5.
FDIepyT ARSI E:L Beischer'® 1@ L 55
WORELNR, FTOMHFEI & IERES DDA < B
bhTuwb., KL 1~2mg OHEBORBCHHN
THECTH 5D T/ MEGOSINTIR & L3 Shic ik
TH5. SLCHFHOEROTGOSMNTEDLZ &
2 1 BOWECHRSHT 5 - &, SBERReh
B TERBITOITE 2 2 LMok
LRIRWERTH D, REOARIC T 255/ 0P
HoXBREBEC Lo THBENH 5.

BERGOGEC O h 2 TRESZC LD,
FROFHEC X0 R EXEFTH B, Prien?® I
Ny BEETLDE, HEVLOIRKRAIL, §iFE
%2 BT OX, PCa, PMeNH, D 3THC/HEL T 5.
PRI Z A D OIKG2KB{EC X b, X SIS
B LT BRIz dH F 0 B & LIERLT
BY, BRI SELRITI IV L5 Bhbh
5. bt ACTBOILEFTT TR O ORES R K
BB MEETE L ORESDS apatite I
FETHRBEBS LD TH D20, BETIIHILT
SELTHABEETIZEAEARDRL.

SEbBNPHIIVEISER EATD N ETOR LT
WERRE LD & EBRBEL T OX 0% 1 &
L7 P Ur: =25 v L, RFBLOKBRERLE
2%, TERBAER TR oM AR D ic b ol i
WK E Do . ERBEREATIE OX, Paaiisa
DEEIIREN o Tt URCBIL Tikin b D
Bprsohic., #FEE0HELA T URDEGEIR
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EHTDHEEZD IV G, HHTHEOENCEHKLT
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Ur 232050k &3 B ERZHE U 4 BECEER
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A H L 8 BB CII s HRB P RREREA R E RIS
HGHEL R Qo de, (BERDHTER & RINRG 54T
HETZ 5 LeEROCHRRLBE LTIy, &
HDERRG OB BT 5 HETE, FHITED
ERTHNEND L LB,

¥ B

AR 31T 5 8140 R AR & 4%
LT, 92fEDREE R e iEEZ BT
ST AEELR, thETORBCHT HHL el
Exd L3, 123 HOSHHERELEF LB L.

FERBERD BEE Aoy A, YV ALY Y
&, RBE, FAF v ORGIREROEEILEOEE
LRFEFABRTH - 1opy, TERRBRHEG TIREC LD
e, FRRREBHERC O TILARETCovie b DN
Hb, ZHTEGHTEORSLEBRL T3 EED
iz,

B IO IZO R R BBIF, WREBRFL
BTFEEICRE N LE T,

X [

DR B8R Be-mkg F-R)0 B R
EREOBRC T, HEFR, 1689: 12~18.
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