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In our laboratories, more than 1,500 urinary calculi have been analyzed by infrared

spectroscopy. These data were statistically analyzed by microcomputer. The most frequent

type was calcium oxalate combined with calcium phosphate, followed by pure calcium oxa-

late and magnesium ammonium phosphate combined with calcium phosphate. In particular,

the composition of magnesium ammonium phosphate combined with calcium phosphate

increased as compared with that four years earlier. Four years ago, we spent one month to

statistically analyze 300 urinary calculi. But in this study, only sixteen days was required

to analyze 1,500 urinary calculi by using a microcomputer.
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MALE FEMALE TOTAL
00-08 009 001 10
10-19 021 012 33
20-29 133 071 204
30-39 214 077 281
40-49 218 074 293
S0-59 169 052 221
60-69 087 04S 132
70-79 063 011 74
80-30 01§ 001 16
TOTAL 930 344 1274

Fig. 1. Age and sex distribution of patients with urinary calculi
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BB~y A& (CAOX L83) LMLy
& (CAP LBd) OBRARAN S - & $4< 545
T36.6%, ¥k CAOX HEM481MHT32.3%, 1
W< 7%kvy a7 ve=va (MAP LE81) & CAP
OEAREF 201 TIZ 5B DIETH -, FkEREL
(VA Lugd) 6B E2BD4Y, ~AF /13228
TL5%BTH T Tok, BIIGRER25EITAE L.

3. FEFIS S (Fig. 3)
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5. KR, RIMBL AR (Table 3)

Wi, USRS 05 % 130 HOBA DWTE
WL, F—THh-tcdDiR130@EFH8E, 5%, CA-
OX LCAP X hisshiEaMN36EEb &%, 2
WT MAP L CAP M22EDIETH - 1. %, Bl
OB DRI HFERTOMBT, 5 b CAOX
+CAP, EOifn CAOX Bl o5 #EEN 25 @ L

WRINE 30% 25 19846

Table 1. Composition of urinary calculi by infrared spectroscopy

KIDNEY URETER BLADDER  URETHRA  TOTAL PERCENT
CAOX 47 413 16 S 4g1 32.3
CAP 3 7 S [ 15 1.9
MAp 4 6 38 [ 51 3.4
UA 2 26 33 g 61 4.1
NAH-UR %} 4 1 @ S 9.3
NH4~UR 1 1 %] 8 2 9.1
CcYsS 4 18 [} 8 2z 1.5
CROX+CRP 87 483 48 7 545 36.6
CAOX+CAHP 9 1 ) 8 1 8.1
MAP+CROX a 1 3 a 4 8.3
MAP+CARP 52 63 86 a 201 13.5
MAP+CROX+CAP 14 46 13 3] 73 4.9
UR+CAOX 2 € 1 @ 7 9.5
UR+CROX+CRP 2 1 a @ 3 9.2
UA+MAP 1 a -] 9 1 9.1
UR+MAP+CAP 8 @ 1 a 1 8.1
UA+NH4~UR o 9 1 [ 1 6.1
NH4~-UR+CAOX 1 2 ) 9 3 8.2
HH4-UR+CAP 8 1 =} @ 1 8.4
HH4-UR+MAP+CRP © <) 2 9 2 g.1
NH4-1JR+CAOX+CAP © 1 5] <] 1 8.1
NAH-UR+CAP @ @ 1 @ 1 9.1
HAH-UR+MAP+CAP 1 %} %] a 1 a.1
CYS+MAP+CAP 1 %) <} o 1 8.1
MGHP+MAP 1 @ 4 g S 8.3
TOTAL 224 160@ 233 1z 1459 10@.8 %
PERCENT
100,
oCAOX ,CAP gMRP  (UR CAROX CAP MAP  UA TOTAL
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Fig. 3. Stone composition and age of patients
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6. MER X ORPEMEHE (Table 4)
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Table 2. Composition and position

COMPOSITION KIDNEY URETER BLADDER  URETHRA  FROSTRATE
TOTARL 224 1086 253 12 z5

CAO% <O 65 SE 31 196 1z

cApP O 69 St 68 Se 9z
MGAMP (%) 32 10 S7 a 56

UR (% 3 4 15 [ 9

Cvys o 2 1 <) 5] [/

Table 3. Composition of central core (IN)
and peripheral part (OUT) of
stones

INM = JOuUT

CAOX + CAP cene 36

MAP + CAP . 22

CAOX vees S

cys ceea 35

ua cess S

MAP + €CAOX + CAP .... 4

MAP sess 3

UR + MAP + CAP .... 1

TOTAL 81

IN < > auT

CROX+CAP CROX e 25
MAP+CAOX+CAF MAP+CAF &
CAP CAOX+CAP 2
CROX+CAP CAP b4
CAOX+CAP NRP+CQDX+CRF 2
MAP+CAP MQP+CROX+CRP... 2
MAP+CAOX CROX+CAF 2
UR+CROX+CAP CROX P |
MAP+CAP CROX+XAP S |
MAP+CAP CY's N |
MAP MAP+CAP P |
NH4-UR CROX+CAHP I |
UA NH4-UR P |
UR CAOX+CAF eee 1
CROX+CAF MAP+CROX P §
TOTAL 43
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REEIZ OV, UA SEBEN, =2v e -1
RLTAEBLBEYRLTED, ¥, CAOX &F
BECOWTHERCHERR L. SORERR7 Y
75 vARBLTIEL, CAOX &FEE, UA GFA
LR NTHECETL TS Z ERBDd L.

7 MHEOBEHHER L QLB (Table 5)

4EERT, MEETo 00 HOBRC DX, KRS
Bl oS L, SEOREREERTS L,

BB AR, Babila@BUoEERR L. TH
REBEERD T BOHEMERLTE D, ERSIB
T4, CAOX 0%, CAP+CAOX o4, CAP
+MAP o#in, kL0 MAP 05 fE0H s 3
Bhhi. ERSMCR\ T, BEG BtEEs
HREOEMILOBEAIRD LT 5%.
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RBEEORIE, BRFHELT ToRREHE
HNCT B I DBEFEDO O &0 L LTORINRS
4k, 195548 Beischer® OEBRFIOMELIR, &A
WaoaHEs LT, PETERHEO S bic, BEIC
ST TH B L ZAHPS, RBIALEAIRS X
512t ot AP BWTLEROBENR AL B M
ZEMY, OX Oy 1 & L TBOERSZ &L A
EOREL Y, FWISEBIOEARS SHTHER Y L
Bk IlcsTwb. HRHAITE, LHREEET
1%, OX:P:UR.vAFv=100:0.67:0.04:
0.02TH Y, FTHMREERTIEL00:2.41:0.41: 0

b, BFEATE, 1.00:0.81:0.07:0.02 &>
SRR Th-To. BERDHIYOERGFOEDLEE
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WM 2.0 EOEERRL TR Y, JtigdE, TKH,

FEHROIAC HENB W LD LR, Xb, FHE
rne P L—iELIERDOI L, CAP BE—0f
H2M(2%), MAP Z&icbo32fd (34.5%) &b
RTED, BROAK I TH, CAP B—HaRR 15
@ (1%), MAP B—mo&ESIE (3%), MAP
eled D 3408 (22.5%) &b D RRYUHERER &
X% MAP 08 BERNE - EAHBE L. 1979
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Table 4. Relationship between composition and some parameters
of mineral metabolism in serum and urine of patients

CROX MAF.“CAF L] CONTROL
AGE N= 115 23 16 €6
MEAN= 41.2 S51.9 53.9 47.4
D= 13.6 B 13 17.7 A) 11.1
S-CAR = 115 23 15 58
MEAN= 9.14 .12 3. 26 .06
SD= g.24 @.33 8,33 8.37
5-P N= 114 23 1e o8
MERM= 2.98 2.98 2.86 3.1
0= 9.58 A) 0.7% 8.51 B) B35
S-CKR N= 115 23 16 58
MERN= 1.34 1.14 1.3 8,91
5D= 1.98 ¥.6 B 8.35 8) a.2
S-UA = 112 23 te S8
MERAN= 5.25 4.& €.16 4.53
3D= 1.57 8 1.18 1.78 © 1.12
uu N= TE 12 11 66
MEAM= 1918.6 2001.8 14€3. € 1382.3
SD= 1953.2 ¢ 76€.¢ © 564.8 420.9
C-CR N= 7€ 11 11 S50
MEAH= 72.8 53.4 74 164.8
Sh= 29.8 ¢ 23.72 o 47.1 A) 27.6
C-CA M= 7€ 11 11 34
MERN= 1.36 1.18 v.383 1.8
sSh= .84 6.59 8.63 3.43
C-P M= 74 11 11 34
MERN= 13 14.7 12.9 12.6
Sh= .3 5.2 7.2 S.1
C-UA M= £3 19 1@ 33
MEAN= 7.44 9.78 6.68 9.62
Sb= 3.95 A 3.32 2.52 a) 4.18
APL8.85, B);FP<0.801, C>;P<@.001 US CONTROLS

Table 5. UHZBOBEFHRER & OHEK

SEREH BIESEs
MERLEFR
] 404 4 0RR
= 3 omit 30U
BRH 3:1 2.6:1
EERRESRET 80% 87%
THREEE 20% 13%
BasyBIHGR
CaOX 32. 3% 33. 0%
CaP+Ca0OX 36. 6% 41. 0%
CaP+MAP 13. 5% 10. 3%
MAP 3. 4% 0. 7%

CAUL, BEBMIK A < HY L T3 YBE0 MIgaR:
Btk L LT, BBEAES, ANLRIBES & OTH
REEBEEKER X 5 REBITEDHMMBEDOKE
TEREELONRD.

¥, MEFELIORPERECOWT, ERS

e LB LIcER L v, CAOX g8E#%, UA
BEEBET BT, =2vie—ABK LT, oiE
phosphate DEBELETARD bhic. DA
TiX, Scholz &% H[FAFEDOERPWME LT3, =D
I o\~ C, Dominguez 59 %, stone former
CHEWTHLRSIE phosphate MIfEL, REEEC
7% phosphate OBRINOBAR & vERIh, =
NEBVE T, calcium QRGBT 5HERILD
WAL, RRMIE phosphate fMufi, 7tb O &
calcium RIE#® 5|& 3 23D TUL foL b & BT
5. ZOFRRKSWT, BRIV oD, 44
IHLRF—2%BIL, REAVDELEL 5,
BRS, B IOCRLBR SO BHIC 34T

CAP o&&lico\ T, Elliot?, Pak® oW Dxr
THERECREIND T LK, FOBENC O CTHET
SRS DRIRCORBRTH B, MUEED 4 £f0
HEHRERTIL, CAP PEEEHRC BERBLEY S -
TWBZ ERFRRLIY, 4E 130 HOEEEC DT
IR, R HERBL T O\ TR M L R R,
CAP ZEURAER, i, FURE—0%4 81 E
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638 (78%), RicHBE, Lfic CAP %
L b0, 49EP43E (88%) L CAP o&FRIz
&<, ®h CAP WELOKER, BER k%<
BIS LT\ 5 = BB S It

X T, BFE computer Tl & Ui 1R MEBRF
DESIDIFLL, EHHEIDE LD, FTHIF
HEIETS R SRR RECASE S h, —BE
BRCh, fv=ay, Frer—-ahloBTERL
T3, BRAFCE TS, CT RfRFEL LTLL
FEHIho2H 5. HEY 1, ERSFCRIWT, H
EL - LR Bhh, TR KX OREKS
oSl oW 2 v . — 2 EHEIRS
BATHD, 25 LS T, HEamE R
DB HAE D 1o\ TRBFEOESI R HIC e h oD
BB EEML TS, §E, bhbhiEaSHAE
ZfER L% SHARP MZ-80C it Fig 4 0k 5ic#

I_‘BJ_I*'"‘ B>
(A>: COLOR TERMINAL

(B>: COLOR MONITOR

U **11 > ‘*w* E (E> (C>: X~V PLOTTER
(C>

(D>t INTERFACE

(E>: FLOPPY DISK
(F>: MICRO COMPUTER

® (G>: PRINTER
Fig. 4. Computer system
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BE&hTkbh, HHEEIT BASIC Th5. BASIC
R X h, EEFRCTT R 275 2 %EXL, &7
— &AL, Th¥% computer NTURIBIHD
#, SEOKETH D, ¥i: Fig. L1 Table TH
%. bhbh o L7 microcomputer (X 48K <A
FOREEEYAEL, Zhic floppy disk £uv5 51
vFEDO U - KDL 5 O ERTIIEI4BK <
1 b ERIBARNEAL, | ADBHLOWTOTF —
AEMIEET B L 1 Ho disk i 2, 000 A5 D EREE
FEOREETH b, disk IR X HERO T — 2 BMREHE
WL h, BAT -2 OBl%, FHIE, BMBAELKC
BIltzbd, bR, 4450 300 BOSHERY
BELID, CoBoF—2#EHchc il » A
DHFERFE LA, FED 1, 500 BHOFERHE DT,
microcomputer {EHIC X AHEEFTIL T » 75 AEK
w2@EEELC oD, AT 1 B, B 1H,
FHIBAMITRT L. SHIERAROHN S > Th,
7w 25 ARSEERD S OETFOERTE £fF

X2 HTHETHY, EABERILIL, SRER
WREEXEEAL VBRIV AL T » 7T5HZED
WRTH Tho. SORFMROFARI T2 %
computer CEEHFT S, HAWE, AT LB
X5 CHRESTH D, microcomputer DFIF
HEXS O KEL B IDEZELLNS.

1543, ARXOEE L, ¥ 306 EHAWMRBERZ XIS
Féx, W10EIEHEBBES, WI0EERWREFF SR
£ (LD KB TRER L. KRXIRORIEIHTH
AEY L MR BPERFERENAICRHET 5.
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