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Background : Urinary excretion of some low molecular weight proteins (LMWPs) is used as an indicator
of tubular dysfunction, since they are increased by the damage of tubular reabsorption. Although serum
cystatin C is known to be a sensitive marker for GFR, the property of urinary cystatin C as a LMWP has
not been fully observed. We evaluated the clinical utility of urinary cystatin C.
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Methods : Urine samples were collected from 130 patients with various degree of renal dysfunction, 62
healthy subjects, and 2 patients with acute renal failure, one with renal acute renal failure, the other with
prerenal acute renal failure. Urine levels of cystatin C, 8,~microglobulin(8,mG), and «,-microglobulin
(a,mG) were measured by immunonephelometry. Creatinine clearance (Cer) tests were conducted on 130
patients with renal dysfunction. Creatinine(CRE) was measured by enzyme assay.

Results | The daily urinary excretions of cystatin C and «,mG were increased significantly in patients
with Cer<30 m//min(group I), compared to those in patients with 30=Ccr<70 m//min(II), and
Ccr=70 m//min(III). Although the mean daily excretion of B8,mG increased as Ccr decreased, the
significant difference was not observed. The rate of increase in the mean value between IIl and I was
extremely high in cystatin C. Fractional excretions of cystatin C and £,mG calculated in the same groups
increased significantly in I compared to II and IIl. The rate of increase in the mean value was higher in
cystatin C. Regression analyses between urine CRE and each three LMWP gave the best correlation
coefficient for cystatin C in healthy subjects. While in one patient with renal acute renal failure, the rate
of increase in urine cystatin C was higher than that of other LMWPs, in another patient with prerenal
acute renal failure, the rate of increase in urine cystatin C was low.

Conclusions : Although details of urinary movement of LMWPs in nephrons have not been clearly
elucidated, the urinary cystatin C seems to have distinctive properties, and to be useful for the evaluation

of renal injury.
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2) R cystatin C 8 £ O g,mG D fractional excretion
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1) EFEIRED 3 FEANR & LT cystatin C B X U 8,mG D
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L7z 35612, 2o 1304]D Cer & LMWP @ FE OB
HE DTz,
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Fig. 1. Daily urinary excretion of cystatin C(a), 8, mG (b) in patients with various degree of renal

dysfunction (n=130)

Relationships between urinary excretions of each LMWP and Ccr were shown on the right side of each figure.
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Fig. 1. Daily urinary excretion of o, mG in patients with various degree of renal dysfunction (n=130)
Relationship between urinary excretion of @, mG and Ccr was shown on the right side of each figure.
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cystatin C QPRI E L T #T 3.500+6.289 mg/day,
ITE£T 0.401 +1.168 mg/day, III#EET 0.148+0.676 mg/day
THY, Cor DIERTEVHEIMT 28 THTO ERAHPKE
<, II, ML 0EMKRE LT, 1, ITEM (p=0.012)
&1, MAR(p=0.0001)THEZE %= L 7z (Fig la),
B.mG OPEM R F T BT 3,114.248,308.54g/day, IIEET
2,494.0+6,221.9,¢/day, Il # T 947.6+3,750.14g/day T
HY, Car DERTEEH WML, I, II, NIEEHT
BEZIFD o7z (Fig 1b), a,mG O FR k& i3
[ # T 78.714+71.49 mg/day, II £ T 42.71+67.20 mg/
day, II#EET21.66+27.72mg/day & Cer DIET & & H I
gEhnL, I, HIEERT(p=0.0001) & II, MIEERT (p=0.0019)
THEZZZDI (Fig 1c), 1 BEOIIEECN§ 2 FHED
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T3.6f5ETHY, cystatin C TEXH O TKRKE o7z, H
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VNI EBZDOHE»S bbb,
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S bEFICED oS,
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[a] ) 43 7 C 1X CRE #4 FF & cystatin C 32 & o i1 X
cystatin C=0.39CRE+9.68(r=0.796), CRE & & & 3,
mG ¥ B o [ 1X 8,mG=0.35CRE+26.45(r=0.270),
CREEE £ omGEE DOMIZIX @ mG=0.03CRE+ 1.84
(r=0.296) DEAH DAL D 375, CRE & cystatin C DEIZ 1
RWLAHBINER D & 7z (Fig. 3a, b, ¢,
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Fractional excretion of cystatin C(a) and £, mG (b) in patients with various degree of renal
dysfunction (n=130)
Group | ~IIl are same as Fig. |.

Relationships between FEs of each LMWP and Ccr were shown on the right side of each figure.
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Fig.3. The correlation between urine CRE concen-
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healthy subjects
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il cystatin C DRSS, SREREIEE % KL 28
7o —h—Th5Z LDV TIEHE ST E 2359,
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EBEMES 2T WG L TE 1Y, ZOREE, SRIHAW
PR @ cystatin C OWEHEORKE S, EMESIIREFT
btz HEkK, RO LMWP & L TIAL boSETHA S
NTw3 p,mG RERERFTARLETH S Z EVBAS
M, Yamamoto & ZBMETu 7 7 —X¥DanrTEEL
T cathepsin D 2% 8,mG OFRICEIG L TWw5 2 & &2 RE
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WEEFND ZEDPHFESINTEBO, bbILOKRE T



hiEET fheH

Fig. 4a abdominal pain, operation
oliguria hemodialysis
[ J ] A O
SCREmgdl 3.5 25 22 30 33 25 18 15 14 13 12 11 11 0.9
UcystatinC|UB2mG|Ua1mG| NAG |BUN mg/dl 48,1 27.1 68.4 39.8 279 214 20.1 13.7
mgl | ugl |mgL | UL |Cerml/min 27.9 32.2 399 510 425
20011000007 5007 50
4004 40
300 30
1007 500007
200 20
100 10
0 = I ' | ' | |
0 10 20 30
day
Fig. 4b diarrhea
O 7777
® | A O
SCRE mg/dl 35 1.4 09 09 08 08
UcystatinC|U82mGUa1mG| NAG |BUN mg/dl 27.0 21.5 60 78 63
mgl | ugl | mgL | WA |Cer mUmin 151 548 63.1 895

100 500007 250 257

400001 2007 20

300007 1507 157

50

200007 1004 10 7

100007 50 S=q=-

' ]
30
day

Fig. 4. Time courses of urine cystatin C, 3, mG, a; mG and NAG levels in patient with renal acute renal
failure (a), and in patient with prerenal acute renal failure (b)

SCRE : serum creatinine concentration, BUN : serum urea nitrogen concentration

Horizontal dotted lines indicate the upper reference limits for each LMWP and NAG. (cystatin C 0. 118 mg//, 8, mG

250 g/1, @y mG 10 mg/[, and NAG 5.01U//)
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MEFR LIS 2 TH RO 21T 72,
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DIETWE DML 7z, 3D LMWP O 50 THE X
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EDFEBIC X 5 IMARE o2k b Mg R ofkit &
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MR BT PR ROMMER LIz b D EFZ 5,
Thbb, REEEROBOEREL DN, FHFEH
HbBAS AL LO1CkY, ZhsDARRLIREIEOHE
WY, EAbFRE R HE 2 2R TH %, cystatin C Thed
ZAEWKREL, Coa P HETLLHT EAOHGKE
no7z, FE % cystatin C & g,mG THIHE L 7HEE, Wi
b Co DETRFVERECHEMZRD 2, ZLOEE
1% cystatin C TR E L, Cor BWigHIETLIHETEREOE
BPREPoTz, 51, #HE AFERIRF O CRE JRE &
cystatin C, B,mG, a,mG ¥R DR % & 72 [ )5 T
&, CRE & cystatin C OENICD 2 HICHERTE b H T
RUWHHE R D o lz, Cor D& L 7ER TRF D
cystatin C @ FE 3% L {#EIF % Z & iF Tian 59 5
HLTHBY, KD CRE R & cystatin C I OHBIL
fBDEH EHEANTI W EFEES bRE L T,

Sumpio 59 1%, F v b & MW EER TIEAIRME O
microvilli & endocytic sites D2 O FRIN E 7V 2R E
L, EHO net charge IZNZ T, TS T RUARME O
BREORESIEBI N EAOHRINOEE LB L %5

AREME R IR T W E, 5D Z DIRFED 75T, microvil-

li & endocytic sites IZEEHOREHEICEHDLONLTEY, B
PHOEMZROEAIE I NS OFMLICHE LHFRINS S
ELTWwW5S, ZOKE, cationic residues 2SI D B E &
e LTHEHEE L Twd, IRAIE TOEHORY A
DOBEFEICBIL T, Wall 5' 3 endocytosis DIHFETITH
NdZ ez Tw3, LerL, FlCOVTIEWERER
BHDEL ST B %\ 3T 13,359 kD O cystatin C D EFE A
X 93 THVWIEREMEOEATH 5, Lizh > TRERIKE
JERE 2 L9 <, IAPRMIE T & RIS L3 ngk

HEHZTwdEHFEZOND, BES L, RMECS
J2EAOHEINCES T 2T L L CEAREICEHRL
TR RN T 3 VBRI &% HUF, cystatin C 5%
D7 2 BRYERER T V= eV YU EEET 5E
HTH2ZEDNRMECBT 2HRNERDCT 2EEZT
HY, POMEETHY, RERERERTERS LT L
7o OFRINE b RPOFEIEHN L v 2 & A cystatin C &
CRE DZEWHHBE 2 RTEHRK ER>TWE I EERBLT
W23, PR cystatin C OHEM R S FE cystatin C 2% Cer @D
DEVETULIEFITRESETZ2IL IO E%ER
B 2R EFEZOND, TRbE, REREEEEI
DEESN, POFEAEORMENOATTRIIAE M
O 725 S CRRAIE 12 B 1 B cystatin C OFFRINAME T §
2ZEbFZoNDH, HHOEEH 2w, FE TN
RMECB T 2EEAOBRIMICEL T, % EiEen-
docytosis B2 &K (megalin, cubilin) 23[F]E & 1, 5 THF
PRI NODOH %, FIESFEAEICOWTE, 20
B BRI 2 e EBRTHSs iz s hD
Db 210, Sk, FHZ DRSS TE A E RN O fE8H
PNEIRF SN D,

SEl, AMRMEEEE S Ltz o BEEN
BHEEERL2D VEFNZ BT 2 IR cystatin C OIEAMIE LD
LMWP B X OBERICHARTREL, EHEOFHEL &b IZ
BHEICEA L, FlEE LKL Tw2 b, BK
BITIRRME O ARF L EERD L, RERIEORE
LD oWk b, ZOMERITLIMF CRE, BUN, Cer
DYRBRARTEEBEEE D [EIE & KB L, ZBIL TWw5, Thid
B, BHiMTEAEBEAREO VEMIZWEO LMWP, #
FHBEEEEAEBE RIS LKL, cystatin C D
B Aehotz, 20 OFERIE, R cystatin C 3%
NeOFEEEMORF LMWP, BERICH~N, X <Ry
32 exRBEL, BEAEIMESS LBHitAEE RS
DFERNC I OAFEEERL T2 b D L Bbhiz, 7
72U, ERIEE LT A, S oS BROME & H
T2, iz, S, RMEEEZzFERET 2% OEH%
HRIC U I RET b LB TH B,

EOFEBAEORKE, RMEEICHE T 28R, AR
N7z XD WEFRBPDENZ DS, FRFOD cystatin C OHIE 1L
2 OIRRER NS 2 FERO—D L LTHEIDDEED
nize
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5) EFENL L BT D e Dinny, BEEERAEERS
BNz B 5 IR cystatin C DEIN%E A7z & 25, [,mG %
oo LMWPICIERTRE S, BRIESEE 26T
X 8.mG LD EbLD TN o7,

6) LMWP ORERIE, FRANE 3BT 230, HRINO
B OFEMIT W 72 ARHOES b 2 »h, FEELAE
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