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CASES OF CYSTINURIA WITH URINARY TRACT STONES
IN SISTERS

Takashi Harapa Yoichi Taramasur and Tokuji Kato

From the Deparitment of Uwology, Faculty of Medicine, Kvoto University

Cystinuria with urolithiasis was found in 19 and 12 years old sisters. Serum and urinary
amino acids constitutions were determined by column chromatography and they revealed excess
excretion of four amino acids; cystine, lysine, ornitine and arginine in their urine. Daily
urinary output of cystine exceeded more than 250 mg per gm. creatinine which Harris and his
collaborators mentioned as possible stone forming urinary cystine concentration. Recessive
homozygous trait was thought to be eligible after surveys for their family tree and biochemical
analysis of their urine.

After surgical procedures for each case, pyelolithotomy or cystolithotomy, the residue stag-
horn stones in the left kidney of elderly one has been treated by D-penicillamine and alkali for
three years.

No significant complication was observed during therapeutic period under substitution of
pyridoxine.

Consequently, the stones reduced their size to such an extent as discharged spontaneously.

The authors discussed about pathogenesis of the stone formation in cystinuric patient with

emphasis on the genetic aspect of this inborn error in metabolism.
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BREOEIERI I CAREEZ S e, B85 50
RIS Z A S 2 TRDVC b,

BUE « RrhBE, BRIV, RER, Al
L. ERCHR ERELRDI . BRXTEEDL
fikh, EBZ2MIEMMTED. EHERCERD
V. ZOEBPERCEEL R LD,

— IR AR : B 158 cm, {£F 41 kg. RBC 394
x10%, Hb 13.0g/dl (81%+— ¥ ), Ht 39.5%, WBC
5100, HimFsiE 4 40080, BERH 107308, ImE
115/80.

SRRVERARRFT R « BAGH) 30 mg/dl, FREE(-)
v Ry )~y VIEE, WE—RBC (-), WBC (+)
10-15/1 8%, k& (+), BEER (5.

HAbBERUMEZ AR ¢« total protein 8.0 g/dl, Na 135.5
mEq/L, K 4.53mEq/L, Ca 4.94 mEg/L, Cl 104.5
mEq/L, BUN 20.5mg/dl, uric acid 8.5mg/dl,
creatinine 4.52 mg/dl, alkaline phosphatase 5.0 U,
acid phosphatase 2.3U, GOT 12.5, GPT 5.0, 1m
%P 2.62mg/dl, CRP (—), ASLO 250 Todd U,
RAT (-), color index (Meulengracht) 5, CoR 4,
CdR 7, TTT 4~6.

PSP: 154 (3%), 304+ (8%), 607 (18%),
1204 (33%).

ECG : normal pattern.

Blood type: A.

R=tuedryy FRIG: D)

Bryv75va: effi RPFE (Cpap) 102 cc/min
(19.2 %), GFR (Cs,03) 31.9 cc/min (29.0 %), FF
31.3 % (29.0 %), urine flow 2.33 cc/min.

1M].Hippuran renogram ¢> analogue computer =

X BoHRR

R L
V. : 10L.
>'RPF 330 ml/min
1. RPF 122 ml/min 208 ml/min
RPF 1.0 1.7
ratio 370 : 630
F/V 0.30 0.03
Background  0.120 0.110
Gain 545
Delay 11.1 min 10.0 min
Exc. 25min 143 % 8.22%
2Exc. 25 min 23%

Hsg . 3RPF (% normal @ 1/2, # RPF<£
RPF, ¥t oBhign (F/V )

RIS E. coli (+)

FRH creatinine HEiE: : 1.0 g/day

VIRFTE : Fig. 1~4 IR L R0 TH 5.
REFI2 1 127F 4 ¥R 19684E 2 H14H
SKWT - BB

ESE =)

BEAEAE : & wisl

BURIE : DMEMASS F 170, BREDHO X IC
BEARTEBENIBAZL53530E 1L TESL
ALY S oo iz, FOBRLEORIERTS
DITHEE Ut I BREFUTIES 1 OicH 5.

BUE : i, Bioof. RER, 2lnlr
<, BHCHRERELTED. FF1~1.5 Rk
o, AT TEMS, EBEYMhE, BEERLRL.

— AR - HE 155 cm, fk&E 40kg. RBC 382
x 104, Hb 9.9g/dl. (62%+—v), Ht33.0%, WBC
7500.

SERPIBRARIRATR © Bl (D 30mg/dl BlE,
B (=), veey s — 7 VIEHE, WE—RBC (+)
2-3/1 88, WBC (i) &8, EEEL ().

bR A R « total protein 8.8 g/dl, BUN
20.5 mg/dl, uric acid 6.7 mg/dl, creatinine 1.46 mg
/dl, FrtEmAE EE

PSP: 154 (0%), 3057 (2%), 6057 (8%),
12045 (18%). ’

ECG : within rormal 1limit.

Blood type: A.

R=trFryy, FRIE ()

VEEFTR  Fig. 5~7 WRL 7B TH 5,

FRMEER  EA1LIARE7 # B2 21, EH
2. ERRENE LA s Tl D EEI LR E CHT
HAM, BEAPIHEKAETH- . ZhLFHE
FEFRAEOFC L - T A VEEATH D2 LV
L.

FEF 1T &FRD b EICRESAERMC CEBE
YIRMST, FAFvBaRO 7 A LR EHRO:
EEL.Se 0BT,

ol ERFLAREFT 2 BE# O PSP {EIk154 6
%, 120738% LHBEShI. Mtk 2 EEKLY D-
penicillamine 600 mg/day 3 X' sodium citrate,
sodium bicarbonate OS5I T DA, #14 HRRE
BEHIZRWTE & QCEIEA L Bbh 2R 5w
By JoDC D-penicillamine 1200 mg/day g3
% & & iz pyridoxine 30 mg/day #¥EMLC V. Bs
REFEREDIET S X 5 lAde. BEBAHK 3 A8
O S CEB v v T T E DL O—
BFLEVEBREM I hTw5. £8LIEEL T
BT EI Ko TREAOEEREARL U e 5 SAMET
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FEG 2 Fl7 : MEHERREE D & & CHYE EHEYIBA TREE
Ul B 2o 7o, A ERE25.58 THh b K5I
M THEDEH WL D TH - 7=

Foof « MRFORREFCME 7 B Bicidkoh, 280
BTITBRBEL 72, DIBSSRIC TRBR BIZ L T 228
FEATDHFEL 3 FERDOBUE F TRD TR, iy
G L EAIAENEDOATH 5.

Z ®

5 A5~V IRAEIX1810% Wollanstom iz & » T “A
new species of urinary calculus”, * L Tz h
7% D DUEE) = % 2 BB A19034 Abderhalden®i=
X » T ¢familial cystine diathesis”, % #-192641=
1% Lignac-Leiden®|Z X » T ‘‘cystinosis’’, ‘“Lignac-
de Toni-Fanconi Syndrome” L L T 4 XCLL
3, L% XL T cystinuria & cystinosis & Y[

INDHZENBH-7X 5 THB. = ZTcystinosis D
EFUNT DV T id- & h Tk Kb, ricket,

osteomalacia |3V & HANFEE Fenhbhnsd & &
BIZ ML P OIEAE, 3 X OEIR A L& %2V NB O
HUTIE MM cystine #5fh% 5E TE 330 TH
D, RECIEDERE LS. i hbBER D
73 BoHER IS &, 10U ED 7§ R
AE E DA% cystine 1 3Ave b L b Eifiid R e
Wekbbhd, LaLl, LEECRFASVYREARE
5LNBHHDTINLINERINDD G F 14K
Zzbh’.

TZT, ZhboRMAZXF, ELV2kix T+
DIUEAZ ) — =V ZFhHRIEEFEZR S Z &
DHRENDDTTH D0, BUER S — R LR
(¥ b nitroprusside-cyanide test T3 % 5. Lewis®
P39294F X D 19314E % T 34EM], I v r v ke
10,000 AL B %5 & UCTHIL 72/R % = D TR
HLTCFAFYRIEDAZ ) —=v 7% R8I fro Tl
%. ZOUEH\, nitroprusside-cyanide test TP
EHIEE A2 D DIz LT Sullivan test® % fu 7=,
nitroprusside-cyanide test &3 100~125mg/gm.
IV T F=VRETH D50 BE B L b
7z, Sullivan test 13X SR PITIED B4, H
4% column chromatography iz X % automatic
amino acid analyzer W CRFH 2\ Mg o
73 /BBEREBNARETH A, iz FANTCILED
7tz 7el Th, BiBMICs=, 73 5i2ik thin layer
chromatography (TLC) # JH\~T lzfyfili Hiiz
|V DEETH 5. 5 LT cystinosis &0
S VIR VR

XTC, 19514E Tz Ackermann 5492 ko T~
AFVIRIEZ BT, RT3 /B, 71
F=v, Vv, Fr=FVREFBHTENLCW5 Z
EolEEE R, X RN HEREL SN X
STl tck vz b, Xhiz Doolan B 12 X o T
renal tubular reabsorption {Z/KfEA3H 5 & & AME4H
Th, AMZEILD7 3 /BRI EES T2
CERMB LTSt Zhups diffusion ZBIfRT A
LD THHDD, H5HWL active transportation 1=
BRI 2 Dm0 H 5 L 2 ATH 525, BIfETIE
DLABRBOEZCLZDETIEEZINE LS T
H5H. LrLERMCAERCOWTRHEE S50
X ORENEBRTH A S .

Garrod™ 23 FAFV IRGE S AV TNl 165
(Mendelian recessive) THh 5 Z & ML 7253, D
BlIZFAFVIRIEFR LD 57812 X - T heterozygous
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@%A& homozygous OFEE H B LAFIHL
. ER LRI A5V REES Fanconl fEBERED
L < 13 Wilson EJii & 13- & 0 JHEOKRECHHZ &
S HARE L T 7280,
WE, EXbhAFAFVIEED 200 types B2
FCab &
(1) recessive cystinuria OIEH

H hetero. hetero.

T homozygotes

FlebbF AF Y RIEDO TH 4T 5 MERRNE 2
bhb.

(2) incomplete recessive cystinuria OIEH

B hetero., e normal

+ heterozygotes

CDEED gene x~TF wTH U@ 5 SATERY
FRTRTOENR b-Twiin:Ezbh oo
heterozygotes {352 5~ v RFER R,

Jef2 L 2 ToNR% “‘incomplete” OEBEIL gene
% incomplete 7o D V5 & kTR, BEFR
L LTk incomplete 7t DTHDHEWVS T & ThH

%,

Zhbstoma, Hlz s homoxnormal 7i
51 heterozygotes O TITIE AL H D 271,
homoxhomo DP&H F2 5T ik TEHH HET
HED LS IR DO TR TH S,

=z o X 5= homozygous » heterozygous X O
B FAFVRIENREDDLRABEICDWTL, 1
SO gene IoWTA T L 2> mutant condi-
tion 3B BHbE Bhhb, Thbb 4o EE
7 3 /o tubular reabsorption Z-o\T # e
BETLEEL, FHTHRWEELNDDHLDEEL
HONFEEEBbs.

FRTERHEED EHCWTF AF VIRIED hete-
rozygotes T % DHs homozygotes T % H & |
FHENTRETHA S, Ll L bBEE TIEH
Bk oo 7= 2 FED genotypes 114 BB R
REN=DTHDBDE, BDOBDODEHCOWT B
FEOFRNBEEDOER O LI r- TEIET 513 7nw
b TH %A, Harris &% E? “Phenotypes and
genotypes in cystinuria’ &b W A0 5 A F v
Rl pRE T 3 /o hERE (Table 1) %2
5L, ChbRHNTEEEGOEEC I HFERLL L
Wwihhh, T, cystine, lysine @ gm. crati-
nine ¥ 1 H JFhfEIEIT homozygotes DFH DS

Table 1 Average urinary amino acids

(milligrams per gram of creatinine)

Type and no. of subjects Cystine Lysine Arginine a-amino N
Controls (250) <70 <100 <25 <16
Heterozygotes (incompletely
recessive type) (26) 124 191 <25 <28
Iéogr;lozygotes (both types) 455 1,055 739 187

(Harris, H., et al.:

heterozygotes DBEHITHICHL T\5b. bhb
NONEER U7 8B 1l D\ T Rk 7 3 0 BR R
(Table 2, 3) %A% &, AEMIL homozygote cys-
tinuria TH B EIIBELATH Y, FABERCALR
T 2 P R AP Tk D, AR genotype TH
53DEELBRD.

L A TCEBOEFOVCTHRHALTAB L, AU
FAFY RIET Ho Th R FAF VR ET
BIEDWE HURNVERCER BB Z LIk B3L.
F TG, THEE 7 3 B0 Rk ovw T A
Fv L TAF=Y, Fr=Fv, YTV FRFRD

Ann. Human Genet., 20 : 57, 1955)

HHEHBEFREHEFTL TH B & (Fig DO, FA5

AR (RESR /ay) & o iR
(pmg:lysine ~/ day) LixmERATL CHET 5
CEBHALMDTH LN, FAFVETAF=VEHLL
WA = v ERIER & ORI ER A LLAIBIRIE A
LRz,

FERTNEC Lt Fig 100 Rkt X 5 CRPF A
F RS 250 mg/gm. sV TS = v BHs BIE
BB NTIRBEABRDONEZETH B, o
2REFAF VELOREC I —ERERY FOBRE
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Table 2 Results of qualitative amino acid
analysis before treatment with D-penicilla-

B - @ flikic xte 5 A 5 v RAGEE « D-penicillamine s

Table 3 Results of qualitative amino acid
analysis during treatment with D-penicilla-

mine. mine.
Amino acids ErrSl?e (mg/24 Serum (pg/ml) Amino acids Hg;?e (mg/24 Serum (pg/ml)
Ala. 5.3 24.1 Ala. 35.0 | 17.5
Cys. 351.2 7.3 Cys. 8.1 trace
Gly. 12.5 10.8 Gly. 30.8 9.7
Leu. 0.0 Leu. 2.5 4.2
i-Leu. 0.0 ] 5.9 i-Leu. 2.3 2.1
Lys. HCI 235.7 15.8 Lys.HCI 402.5 12.9
Phe. 9.6 9.2 Phe. 2.0 3.0
Ser. 11.4 8.5 Ser. 12.3 6.3
Thr. 6.6 9.6 Thr. 2.2 4.9
Val. 2.5 18.6 Val. 1.7 9.0
Asp. 38.9 ] 5.0 Asp. 6.2 1.3
Glu. 10.0 Glu. 12.6 6.7
Pro. .3 12.9 Pro. trace 7.9
Tyr. .5 7.9 Tyr. 4.5 3.2
Met. .0 0.0 Met. trace trace
Orn. 44.0 trace Orn. trace trace
Arg. HC1 365.1 2.4 Arg HC1 182.5 2.4
Hist. trace trace Hist. trace 4.5
(Rx: D-penicillamine 1200 mg/day)
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THFAFY BFETHE LB RIHEE b &0 bh bhabDrbinz b,

%, FLTCRFFAS v 250mg/gm, 7 v 7F =V
PEPEEI R TV 2RI Y &2 v DiEdhs, A=
v, 7AF=VvERER L FRCHEML Cn 5 2 & 28
# <, Harris 5% & X % & homozygote IZ{HM4T 5
LorEbhs. Ltk THAFVREAEDKES
VBRI Y recessive homozygote (2 X » THD

SETHRBCETAMECOWTE LD L, FAF
¥ IREFEDIX DT % DG RIE & BRI 7 A DR
TeBBHER S & L in {AEHCi e b e
R EHRGALE 28 first choice CH B, Fl-FAF VD
BREREB LT, X0 i ERORIAIET
ZITRAFIIRE S U SRRE L BEOD B &
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(Harris, H. and Warren, F. L. : Ann. Eugenics,
18: 125, 1953.)

Th5H. 72T adjuvant therapy L7z % D% R
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1) REXHEMEECFAF v ORMR{IET S,
F APV REEC B TUL e E 2 REA NS 2T
%, cystine output $JREWIFFTL T HWMNT 2 & & A%
HEAL T 5 (Fig. 1D, Uiedis T, R Be RE
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(Dent, C. E. and Senior, B.: Brit. J. Urol., 27
317, 1955.)

R AHE + D-penicillamine gk 583

i) R pH # kA X€2 (TAH DV RIECTD) .

37°C Wkl AR cystine BFMREL pH & DRk
i D&, pH=7.5 M kic/s % L ZH o RRER s
BdBNBD, LiciisTT7AHh VRIS X 5EFER
DA X J % 25 sodium bicarbonate, sodium citrate
mEDTAH VRIS AR L e E D pH
=75 L EoWREEHEFTH 2 LIRETH 2.

iii) #=29-v% disulfides DA 5.

D-penicillamine (D-g-g-dimethylcysteine) {35~ A
Fv i & hiz disulfide BT 5052 o PE LK
T BBEMENKRTHHY. $vHA 1/2-cystine DR
Bicii el Bty 52 ey, ¥ 7 DL-penicillamine
i3 pyridoxine Wk A sEHHITH 2050,
COBEHC IS T V. By REJER & fod & LICER
IS LERD D,

iv) HEE LSR5,

BIORERY LR 385 L EMELHNTS C Lk
MRTH DRI TE LI 270,

BB I D 55T, REOBEMR IFT
EADIXRD 741U {bE D-penicillamine 51
L AEMEOWIMTHA S . AEFCRL T Lo
FiEd AT 3EHD ¥ D il THRAFRTIER I
Zhwlekl?, v TREALERICHE NS RDC
ERTCER. MEERELTCEAE A b RT3
DTILIFEELZ T TITTETH S,

= B

197 8 L X2 o liitkic S bivie F A5 v R
B L ToBDAREE > & &
Hic, HEAEBHO B 5HH L € D-penicil-
lamine ¥ X7 A H VL Bl X 5 RED
BEE 36 VAR bho TRIoic &C
%, BIERAOEW L ERE N R, BE
&5 Tk D-penicillamine i© X % V. Bs "=
FE AL T pyridoxine {kink kol &

oo ntot

motooogo
l

[ | 00 nuale
our paticnts - e O female
T died
B ® uffected

Fig. 12 Family tree.
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AR S ¥ THMEL S Ty, 2hb
Ao WTRA 7 3 JEESHT B L family
tree (Fig. 12) % %% L & #5, recessive
homozygote type ® =2+ vV RIEE £z2 bh
fo. I BREGIDIFEIRARC S B vk & 4 5 E
RHFEEZTOLZABNCHEYE LR,

Faw ik 2 B - CIRITE T+ 2 FHEERT
AR X OE ) A P EREANERIE R P
HEHEERETS. (KR O—EITEE4TE B AWBIE
BRSBTS THEEL . )

X ik
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