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Studies on Protein in Urological Field

1: Protein Components in the Urinary Calculi and their Significance

Eizyu KATAMURA

From the Departmont of Urology, Faculty of Medicine, Kyoto University
(Director: Prof. Dr. Tutomn Inada)

Almost all of the components of the urinary calculi are inorganic substances. Many
urologists, however, were much interested in the organic compenents of urinary calculi
recently.

Several kinds of protein in these organic components of uriynary calculi were studied
in this paper.

1) Methode: 0.3- 1.0 gms of powder of urinary calculus was hydrolysated with 20 ti-
mes of 8n-sulphuric acid (20 cc HzHO,/100cc Ag.) in 100°C~110°C and it was neutralized with
barium hydroxide followed by filtration. Then the filtrate was concentrated and a little
of it was used for paper chromatography with phenol and n-butanol as solvent.

2) Results: The value of each amino-acid estimated in this study was showed in table
2-9 in many urinary calculi located in kidney, ureter, bladder, prostate gland and
vesicovaginal fistula. As shown in these tables, amino-acdis, most of which were
aspartic acid, serine, glucosamine, alanine and methionine, were found in almost all of
these stones.

Although cystine and valine were found very frequently in upper urinary calculi,
glutamic acid was much more found than cystine in lower urinary calculi. Cystinic acid
and valine were main components of prostatic stones. A large amounts of serine was
revealed specifically in the nonopaque stone with x-ray.

3) Hydrolystic amino-acids of the pearls : At the same time a pearl was hydrolysated
with Sn—_sulphuric acid, many amino-acids were proved as shown in table 10. Hydroly-
‘tic amino-acids of the pearl were similar to the case of urinary stones, but the several
amino-acids, cystinic acid, cystine, glucosamine and methionine, which were found very
freqently in urinary stones were not shown in pearls.

4) Significance of protein' in the urinary calculi for the stone formation : It seems
to me th»awtvthe protein is not alwayé necessary for the growth of urinary calculi, but
cooperate secondarily with anorganic substances after the study on composition of urinary

calculi crystallographically, electro chemically and quantum mechanically.
Read at 43rd general meeting of Japan Urological Assocjation in Kyoto, April, 1955,
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Rf {& (Rate of flow) %% 2T, 7 s 7%k e

Table 1 : Standard Rf. of Amino-acids

solvent
amino-acids -

phenol | butanol
glycine 0.40 0.32
alanine 0.60 0.39
B-alanine 0.71 0.45
taurine 0.39 0.36
valine 0.74 0.53
leucine 0.86 0.69
isoleucine 0.70 0.60
phenylalanine 0.90 0.74
proline 0.89 0.42
serine 0.35 0.28
treonine 0.47 0.35
tyrosine 0.66 0.59
dioxyphenylalanine 0.23 —_
oxyproline 0.66 0.35
aspartic acid 0.12 0.26
glutamic acid 0.20 0.32
cystine 0.13 0.11
cystinic acid 0.10 0.13
methionine 0.83 0.56
methionine-sulphoxide 0.84 0.45
lisine 0.43 | 0.12
histidine 0.70 0:25
arginine 0.48 0.14
ornithine 0.41 0.11
glucosamine 0.52 0.28
tryptophane 0.80 —
asparagine 0.42 0.36
glutamine 0.62 0.41
glutatione 0.10 —_
peptide —_
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Table 2 : Hydrolytic Amino-acids of Renal Stone by 8n H:SO,

i case number

__Blycine

alanine

taurine

valine

phenylalanine

serine

dioxyphenylalanine

oxyproline

aspartic acid

glutamic acid

__cystine

methionine

lysine
histidine
ornithine

glucosamine

_glutatione

m=male, f=female, r=right, l=left
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Table 3 : Hydrolytic Amino-acids of Ureteral Stone 13, XFCONRIFEICH & DI i

case number |1 |2 [3 |4 [5 |6 7 |8__ s, 7=V, TANFEXVERL

Amine | Hatient LT L S T Kl g, sEUcETs2, compHEAT

acids | sex fm[f|mi f[m[m|m EETIY, wAy Yk, EFATE,

side R NEEN NN VY, FARIVER BIVAFA=
alanine DR TPV PR (SRR //////////// ‘/7§§/\“01\“OVC& kabrohﬁ:

taurine ) ///

valine VN1 2 &k & &

_isoleucine \/// 4L b - RERIC R TR L DIKET < 7B
oserine b L] LINIINL w3k LT3 ThB.
tyrosine | | | | /) o ZheDRERRCRLREKET ¢
dioxyphenylalanine | /1. N U N B S JERE, YARF Y, TI=Y, AT
oxyproline V224 S T T N . F=yihord B, BENT, TA
aspdrticacid | 1|l iy ; % (] oxvms wvv, SRR
glutamic acid . .
JUTR - b ttnosie it o NN ENRRI SURUN ERURPN DUV I NI LAV 4% SN W N Fim s 7y

m.methionine /// /////////// VY, AN=FY, VTV, P F =V,

Jhistidine o f | /N W TAR=Y, B T T, ATAEY
_glucosamine JINVIN N W] CIATHEFALE, Ay, TEY
_glutamine Vo4 T O e T R I Y, HBRTE=~AT T2V IR
glatatione A0 Fokd hrbbhishot, ¥k, £
_peptide 4 | i R RECHWT, NI RTTYRRLSD
uncertain spots /// | Biiedsotch, i, Biks Hc
m=male, f=female, r=right, l=left Y BT, TOR, Xhic, ObIcs
Table 4 : Hydrolytic amino-acids of Vesical Stone

amino. | .case number |1 |2 |3 |4 (5 |6 |7 |8 |9 [10]lu|12|13]14]1s

e |5 5 3 B S GT RSN RS

acids = = L= I RINET LI v LY . .

sex mfmffmfm‘mmlmmmmm

.alanine /// /L. L /1) N

p-alanine /1) [N ///)

proline ) /// ///

.serine [N AL V1NN NN

_asparticacid | |///| VNN N VN

_glutamic acid | | NIV A 1IN/

_.cystinic acid /I /// ////// ///

_methionine | . LN LN A

peptide /// ///

m=male, f=femalg
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ERLTC, BEWEOEE, €V vidor{EHT,
e, BAC XL ey A F VX, BRRATE, 32
& ThC LAREA T & el

2] R B R

FRER:ZZTWI Lok, HRyiEHLLxD
WD LI TUD T, EEIRREL X, &<
FRic L b BT, Zhb ARORERKRET < 78
DOUIERERE, B DL, Z05h, Bl
Bl (A.S.8) &, 20 (K. S. 8) D24,
EbLDCEBEORERENRD D, Ho2fic LoTAE
X, Dl DBERENERE S Z b, B RE
HEE X, RESIEHE s 2 ieolk,
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Lsl, E5RICLDTIERAD 5%, 34, 54

Table 5 Hydrolytic Amino-acids of
Urethral Stone

amino- | Sase number 2 2 |8 14
atient A K. D.| A.
acids P S S. U T
sex m m m m
_glyeime )| ///
_alanine | /I
_Balanine | 27
_valine /I
_phenylalanine [NV
prolime | ///
serine / / / _______ / / /
treonine | |
tyrosine | ol / //

dioxyphenylalanine ///

aspartic acid /// /// //////

""-gﬂl-ﬁtamic acid /// //////

cystine / / /

cystinic acid

glucosamine ///

peptide / / /

m=male

Table 6 : Hydrolytic Amino-acid
of Vesicovaginal Stone

amino- pi.:iiczinotn — IM.I. 50yea$': old
acids 1s?tone vaginal \sica
time 1 I 2 l 1
oalamime b L 1L
B-alanine |} 1 ///
valine LN
Lhroline oL ///
LSerine [ININLL
treonine / / /

aspartic acid /// ///

arginine / // / /...
glucosamine /// /// ________
peptide //////

Bl BT, RENAT, tiblcbi{ LELD
MNskwts rTh, FRECE, RESHESEL L DR
B BEE, o aroohd, REX I ED
FRER, BRCHH IR 3880 5 b T, LECER
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KRBT, B2 EE oD T, FOREL <
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ERE B, 2HEEOERERIRS BLshof)
ZORERE, MR, BRE»DREL, RELTW
o< b & BREELY 5 b, BPICEHLTRBRE
LoobsbDTHHN, BIHERR & BROE A
LTI, FOKBT ¢ JBRL, AL Sk
b, TV, Vv, YLX:vVEEHBWNL, v A
FYRRCE\CORIET B2, TANTE VIR, 2
FraV, CAFIY, TA¥F=yv, YLray::vic
L, Fote KBTI, ZEd b,

TDZ X, NEOBRET, EEEICOoonTE
REBEN, BLERL TR LtoTE D, EA

DR, D\ SR E LBIR TS DEELD
ns,

TR LT, BROoBRMICOWTWLE, B
2ELY, BLALEIRLDIVEWIDIE, ¥
RTHAS.

Table 7 Hydrolytic Amino-acids of
Stone in Prostate

amino- |-as€ number |1 |2 |3 14 |5
o et NN MY
age 78 I 48 ) 65170173
alanine | 7y .
L palanine | Vil -
taurine | /// _______________
valine LN
leucine o - (Y
phenylalanine ol /LN
_proline 1 | | /1)
_serine /I L
_treomine N
tyrosine LN Wl
dioxyphenylalan'ine _______ /// _______________
..... aspartic acid __\///N/N///[//
..... glutamic acid | | V///l///]
_cystinic acid | [N
methionine I /L]
histidine | I ///
glucosamine /// ///

4 7 x MR A

BISCARIBRRESR & & Tous, BB selmi s <8l
SREBH LS, RAcERD 2 v L3
Fle, 25WHIEEES S b, BIE b R e
Liciod, BEMESAEIEY s = /oo C, BEREA LB
BREZE 0L 280, bbb T5H DS Do\
THE L, FOREY, B7RICLDTLE VT
B2, THhLOFEEOR 3D b ik, BFFEHE:
ZErzbh, BO200Y, LLUABEMKLEL bR,

BISCIRE CHR LD LRICKRT ¢ k%, SFHTE
TIEENBWZIE, TAATZEVER ®Vy, 71
YV, TN Y AFYBEETHD.

INEBEMAL (BB L, %MED%A&%KL
L3, &)Y OIHBERNN L, FRCOFICH
Lbbhic, EHIS, YT VY, v 2 FYERHIE AL
HTHLDLRDIDE, FLI5WTHSD, Z0z L
I, ESREOHELbRTH LB ¢, BA
DTN, TARIEVER, Vv rdbbhb
By TTVY, ¥ ATFVERE, ¥ bINCHTIERIC
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BEVEETHbbh T %,

A & BRFEMRTSIIRE & 2 RAMCEPF L T 2
Hl (H, I.70F; 1. H. 67F) T, oADK
BT s VBRI, 8T LD,

Table- 8 : Hydrolytic Amino-acids of
Stone in Prostate with
Vesical Stone

amino- patient H.I. | I.H.
e | Bomem |2 |vie|y
case No. 4 19 l 5 10
g-alanine . (o]
..... vatine . VI VLN
phenylalanine VVZQﬂ//Qﬂ/ ________________
proline /// /// _____________
serine ////Z/ ....... ///
treonine / / / _______________________
asparticacid _V//N///[/N///
glutamic acid /// /// ______ ///
cystinic acid ///////// _______
methionine (NN
histidine ///// 4 .
glucosamine ////////////

p=stone of prostate v=vesical stone

ZOERTHELNALLSIE, H. I. fITE, v
FVHER, TARNTIXVER, YL x vl Vv, v
AFVV. AFF=2v, 7vnVV, BION7z==~
T 7 2YRENT, Fo—HL, Ly Y ays
vi, B~ TI7=VHBEWAT, rrva=v, 7Y
YHRIRLMA T, TNnE h—ER TrLv 1 Xhi
B, ThBD5s, YAy s vidBEES, 7
YIRBIRRACE T, S X 3R h Shinio kiR
T i BTHHILIE, TTORLRE,

¥, 20Y. H.ATE, WADKRT ¢ /BT
FolDELY Lo, ThboRBICAEE
UCHEE U BeR & BILIRE 113, 2 0RER i
UL, BRRLUACRIDOBER S DX, b fhiEy
EURH, R, FRhTL 5 hBRE CER
ENTHB -z i, =02 H500rEAE,
BIME X DR L b 0 L Bx bhB.

I : L EEREREROXRT S /B

XHRBERAE T, BRI RAIEORE B X
BEELD, WALWALEBERZh, FOoBWRT, W
ONDTEHHZMNEENTWD, —RIC X IRk
FOMMImE, E2LC, REEX Y5 L vbhT
WBH, TOBRHEKET ¢ VROV, £98

Ly, S\, A2 (B, AERROkol

B IREG 20 (CThIERER) ©, bbbt

AT OWTRRE L7z,

Table 9 Hydrolytic Amino-acids of
Nonopaque Stones

. case number (1 |2 (3 |4
amino- patient é g’ g ’f
acids | position of RKL@LULU

sex m| m|f|m
alanine ////////////
valine | (LN
_serine LNV L]
tyrosine | | / / / ______
.aspartic_acid - /L0
gltamic (NI
Lgystine
cystinic acid /// _____________ ///
_methionine | | s
Uhistidine (IN).....
glucosamine / / /
RK=Right Kidney
LK=Left Kidney m=male
LU=Left Ureter f=female

COEIFRLD LT, XHREDEE, X o
R FELCRRCR Y, gdsgorin 7 ¢ /%
BOTED, FRDIE, TASNTFEVER, Vv, 7
T2V, PTIVEID, 2F+=avRNEDIRLALY
T, LEADT, ThboRahedsBEREL,
BT <7 ¢ JEBIT Lo TR X, Lavd,
37 CRERRAE D D Tk B 55, HHLcEio -
LD bbb, FHBLLET 1 7R, b5
WIEEREY I OTW S,

LKL, Z05h, vV VR4 PDOREDTRCIT
ZEDOLNTVDIN, LD TEEERAEY M TH
Lih, E—OBEE%EE 2 RICHCEELTh, -
R, ThitBR UHRE 2z, X~A"— rr<b
V774~ DR, BERERTIE, bbbhicaX
Y MEPTIE, 7 7VBEER TR EVA NS
FRERSH 55, 1%, BOSPTHELS 5203
RIbTHhE, 2V voeFERBE LW Z 2k
XERERMERE T E oM D X SR TH 5.

RAEAFOERHEOHELE L,
FOEHEICDOWNT

RAEHROBEBHL KRBT ¢ 7 EEOBEE— - L
i, FeoxLik, RE%Y 8 niiRchisk
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SMEL, 2WTH _—R— Zu< 77
T, BB OKFET I /BREAET B LT
Fh, chid, YORFORFCLLOBT S
LHbh, BEEYN, RAVYCHFETZLE
Y, BT E M TE LN TE b}
Th 5.

b LOREL X KET 2 718, TR
REIXLE, eV, SHaV Iy, TT=v
BLUAF A= h0e LT, Thic, L5
RETR, > 27y, vr Vo, TERET
1, ThiRIFrezFoRNTkl, Z1 s
SYBROBLBLDLR, FIRETE, &
(I, SRFVERLY 7 Vo WEEETH
LbHbhk, Ibk, FEBEMEHRBRE
LB e E D CATTCERRAT, %
OEERIEIER &, BRSERROXRET 2/
BEIbRBE, BOEVOLAEENSHLDD
n, TARIXLBR, AFA=riEOEr
, eRFZy, TAX=y, FThraBt i
ARG AR, ¥k, BEREEERT
W, B-75=, 75=, Tuly, H5\n
Brvrd=rlBnrThZfhilo7 s /BRL L
TERRIN.

LirL, Thojle<blLiKRT5L,
ThZh ke B sk, £ okiEoLs
Sk HEMD D WX, HEESOE, S
NEBEEHE, ECXBEMLRE, =S IAD
XL OTT DTSRI DOT, REBDOL
HET—KOERBLEDONBEMN, hhkbFL
b, MUOLRWT, AN, &b X 5a9ksE
RThwidekdbhs, 2k, Fedsin
ek Sk, EERELBRORWESCIEL
EE UGS, REB(Z 0%, BERER)TR
BLEEALILNT, o&h LeERLE
DohBOR, ¥Fokl, TORFMAESE
DENBLLBE WL LS,

bortd, TRALOELDOWT, ALdbh
TeIKRT 2 7BER { B TT, BROBEAEY
PsET 5 LI EMT, xS B, BRLT®
HEEROZ IR Tnwa,

RERZ O~ RAEZSOFH XS5 < 5
BWBWAEDAR LD, WHEWADEFEK LD

TkThbh, &k, *OERGTERT DS
T, RS ERoFEEGTrE Y EL T
REEHEGES, ETEHELZ LD W, I b
ST B 0T, EREEREND Th
{, MEBEOGRBREDOS b LW E 25 5.

¥ 7, XRESRBBOGEHC XoT, M
BOLbLWEEEND Th, BEEBEOR
EnBbh, HEEHRKOEFTHRE T, W5
AT EEREE SR DO D b, FEREERES
DG L DRI 2WTd, BARALBED
HredhooH b, TOAR, T T 1955 E
I, 4306 HARWRBHZSB SO RATECHE
THBEERET, MEEZR SR T, #E
Lz,

BRI ONWTD, TTrHSL, Eb-
stein b Lo T+ DFEELZFTHEIN, RAL
BROEBATHRME L ETELD DI Tw, %
O, BIEEFERT I b, BE{ODOA
& e ko THMIERE RS OB R IbA L K
v, ThHbOHFRELD, BHHE, 7I/8B,
SYENE, BRENE, IRHE, FIEHE, 35
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valine
phenylalanine
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treonine
aspartic acid
glutamic acid
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