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Fig. b IS8 RICE5S 3 2MBICHANREIE T %, MDCK-MIfEDEIEDE/ L1 V—%2EXRY NOEHTEBLES
Diffce (A)EBRBFEMBEICLIDEBLBOE/ LAV —F0 3 EOCMEZHRL. B, t=0NEACE/LAY—0D
500 AEOMEE IAEXZEMECER U, B)ICIXBEEEDER (B 24 mm) Z#RUi. BLE (t=0

h. &) . BBEZ5Z2 LERMRE (t=0h, &) . 1 BROEICHEIZEL TWET (=24 h) &0 2 BE
[CIEPBUHETHREINERT (=48 h) TH 3, 5 HRICIEFTERDENBUOSMETH >z (F—FIFRULTWER
W o CDOEIEDATYKFIY VOEREBOREERIEB)DILKRT. TNZ2NEZDIFTH 50, 1. 28K 4BET
H3. WIROMATHEHALBNIZOTOHESEME (CLSM) BEZRF UIEREZRL TWS, CLSMICL 3
BRTHERIEIVAETAOEY D AL DR<EED, HAIZDHABP-FITC (FEYVEFITCEEES BIzEAF (b
HAREE Y >V INT) L& DIRBILEE->TWS, CORENSI VYT N (0 B) 8&LEEE 4 HE) oLWwTho
FREICEHANRIR L BW S ENERSI N, BIBICRET 2RIEAREERIES K OE5EfIE (1 HB) « 8&
WMEHNE L A ICERBL TREEFAK T 2MBICHANEERELTWS (2 HE) »



Confluence Subconfluence Wound border

Fig. 6 MDCK-.Bfifga> I~ 7)LT> b (K) . Y7V 7TV~ () B5VIREBRIC L ZEEN S DRRBE
(B) =HESL —T—EBTEME (CLSM) TBEEBICH VEE ICEE 2AFvY) ZfTof. @z 1V
BV D L—KFY (COM) #EREEHIC T KA Y FaX—KUBHAECDA4ZZE LT, IXTOMBEICH
EBEUTWARWERZHRFUTRELED T, BocERIFHMEREICESLEEDTHD, mWTERZF>IV 7L
IVRBE/LATV— (FANIv 22 aVigiE%ERY) 3. HAZHIBE Y. CDA40FKIR FRAIEEIREICIRE
NIERICIIEEEMETH D, 7OV TILITY MUREOMIRICIEERNBEE ICHEA L. MEONEAICHAR L
CD44nFIR L TW e, RIGDIRED OBEMEDHREICHEEDE KIRE L. HEROAERICHAR L U'CD44H IR
L TWie,

hyaluronan CD44

Fig. 7 HARY 72> 7Ty MNaEiEF ORME FRMARICEIFE L (BEHL)S 2 B) . MEBOERBL TS
DFBIIRLICHEZIAD BEENS 4H) . Y1 MIv oy a v ERSNICBRTERICHA L (BEHLS
5~6 H) o« HARB®RODOCD44b T 7V 7Ty MEHEOAREREICKIREL L (BENS 2 H) . MEEORIA
BRI TIE. CDA4DFEBIFRBRICED > TBELZN, IV 7Ty NRREICRZ E (EEHLS 6 B) E@EIC
Edhlr,



Fig. 8 A) BEMEMDCK-IfIlEOREICH 5. HAZZ < ELHBAFEEEZ HEABMRICLDRENL L, B) ¥
TIITY NRREDE/ LA V—ICIFHADEBENR SRV, C) Y2 VBAIIL YU AERIFHAICHAEZEL TW3, D)
BERICEDINHDRE, ARLUVCOBREDES ; PEIVLFITCEFEE S BIcEAF U LHAR S Y >~ I

(bHABP) [c & 236, ARLUBDOREDED ; T4 ./ —I)LICKPBEOFEZBLEER, V7O TALICE>T
FEINH. CRIUDDKREBDOITMEIL —H—HEREF L THZI 2 TBHILY D LA—KNYDIERTH 2,

Fig. 9 B&MZBLY 2 VBALY IV LARIRGETEH2ITF LYY I—-ILE Ty MNCBHBREL £ (BRKIC0.75
% 7nan) B,

(A) RHABHIRIC X D AR LIy 2 VBRAILY T LiE&.

(B) PASELKUXFILTU—rTREULIYRRIcHSNIHER. RFILUIPCNA (BIEMRZIIR) B DK



gLRifilREEICRS5Nh %,

(C) #HEmld. AERICHAZER L TV SRIIE LRSS KU
(D) CD44Zz#IKR L TWBRME ERMRRICR SN,

Contents

EIE M EaGRALIE

SYBEORERDOAIL Y Y MEEEFERTEBO LFREEDNICBITE
W32, Uh L. ZY—DAILY T LAA Y DKRBMNIHADFDGCICUAD
DIRFDVIIEEHEEL TWBARENE . DL T LIENERET
HoTHRBITEBIECLRVWSDEEZI SN, BRADY Ty N
SYFINTS—Y ETCHET 2., IVFITT5—0 ERBIBEORENE
LU T TERHDTH B33, Z0 75— FBIEOREHRICITREL
Y VEEAIYTLATTETWS, MERYDITENETLU TRENICER
@@&%éwot%®ﬁ5>¢w7a—7a@wn%o%Eﬁ%z@»?
— U ERFSKEBRICEVWTLDE<EKEIN, IS5 ULEEEORIEES
ﬁw/vAEFbm< pH BLVREBIEND6, RO TELEBED
SEENMEEAICHANTY YBEAIL Y ADER LY T WREEIC A > TUL
SDIIEERTHDERB DN, BILBEOEEICY VROV T LADNERS
N30, AILYILES LY VEBEDEE FRES CICBANAZL
H3W\NE, HADERENMETU TKEDEBD ALY I LA AV HEFE ST
BRTHDEHEZSND,

Contents

=t

HARKZEREUTBA A VEERATZEVWSEREET 2 IEND TH<
LIS, #RBEEbEREICRERT 2%, BURAENKETRIELET 218
RTHEREICHANAR I NRERT 2 &, DAKICREE ﬁﬂarmr
DHMB(Fig.10)s TD&SHEROBREAREIC & > THEIRE 1215
RS LTR 7OV ORENH D ATE ﬁ#%%ouhiiim#mA
CEUBOBHEETICDAND, BBIEEZZITRADBEIFRIIIC
bl BEBEEICEEEERIFTITEENH 2, HARHILY I LA A
VERATEZOT, BUEOBEICH T BBRERICKT 2R ALY
BTHH 2. Lich>T. BETOHASEASHNIZHEHESERILES
FHHTEZND ULNABVNE WS ERNAHENAE D ID, Fie. BERE
AL RIRMNIC S Y F LT 5 — 7 OEE(Fig.11) & BREADER
(Fig.12)IcE %, LIeh > CEILBEOHASEZIBNMIETCHBREEDOE
REFHT 2MBEERIETZNE LAV, BHEOKIMENELZIEDT &
BYUEOBEFDOHASEEZEH I THEMNH D, FHIRER GV 1V



ALY I LEREBRT 2 ADREHEND R NMERICHZ ETHS
3839, BREFEAICUTEBEBER, 547251523\ EHBECERL
HBEENBD. 5 ULEHO—EIEBROKLBEENICEREICL DR
PEHEN DR B> TWBEEZZIEDHTED, TDZEEFZEDKS
EENEICBREFHOEE SNIBHOHFHAICHRZ & Bbn 2404 &=
EAEREL THERNRETH 263 H < BN ERIEDHB RS
A .

A TREBAEDRBDIEREROVIT NOREBERICE W THHADE
bOZFDOARUELHZD e ZRUic, BTOHADER., BEEE LU0
DR S CICEERFOEBEMNRENE. L DHRNDROBIRZHE
I BHIENFEICBEDD UNIEL,

Tubular nephrocalcinosis

Fig. 10 £+ : BEBEORME LRMEICRRS N 2 VBAOIILY U LS. AL BREEEY 2 VBRENSK
HER2ZRUCEEORBEZREL TWE Y2 VBN YD AEEDIEXRE, REEORAERIREEELS LV
X7AVREOETZER, REEEEARKICERRERICERINISRABTOBREETICOGAD, BBiEZ
R ICHADBEIIRAICHICZBEBERICBREEZRITT AREMENH 5.



Hyaluronan Calcium phosphate deposit Randall’'s plaques at the
in the papilla in the papilla outer surface of the papilla

.'.
g’
LA

i

eL ¥

Loop of Henle

N

e —

Interstitial nephrocalcinosis

Fig. 11 £ : HARA 4 /80 (HABP) I & 2HADRER, BLEOMERENEED. REBERESE > TWA
Vo kgt HAE R USBBICHERDOIE D YasueD N )L Y AREHIC £ VBRSNS, KNG, BECRE LD
LY LNBUBDEERERF, FYFINTI—VERBLILET 3, AL BRENEIBRNEHAREHITE
HBTT BRICNRETRES NG S VYL T5— 0% (ETABBESBOCLE) . 25 LET75— N BEERD
BRICHERLETRT .

Nephrolithiasis



Fig. 12 AIXEMBRBRADOOBMEEZHLBEOFDOY 2 VBAIL Y I LAEEDRTH S5, BHRICKEDERDH
h (ELAABEZZR) . NEOBANREZHELTVWS (%) o

Contents

#EFE AWK UAFEIEDutch Kidney Foundation. Oxalosis and
Hyperoxaluria Foundation, & & U’Foundation Scientific Urological
Research®iBBID® & TEMESI Nic, oo BRZ TEICHRABRER
T4 ANy arz L TWwefZWwizRobert Stern (Department of
Pathology, School of Medicine, University of California, USA) & & U
Dirk-Jan Kok (Department of Urology, Erasmus MC Rotterdam, The
Netherlands) TR T 2 &b, RBESULWATZARNETZX—=Y 3y
ZEUEL TWefzWeNihal YildirmE S V7 IV 75— OBRZIRHEL T
Lz 2 W izPaul Verhagen (Department of Urology, Erasmus MC
Rotterdam, The Netherlands)lc H#{f#Z & = (72N 5. Marc de
Broe, Anja Verhulst, Benjamin Vervaet and Patrick D' Hease
(Laboratory of Pathophysiology of the University of Antwerp,
Belgium) & & U*Hans Romijn, Marino Asselman, Marieke Schepers,
Burt van der Boom, Eddy van Ballegooijen, Charlie Laffeber, Fritz
Schroder and Chris Bangma®D & & A DENTEE & HEAFRICH L TR
Eikc == NNy e A

References

1.Laurent TC, Fraser JR (1992) Hyaluronan. Faseb J 6:2397-2404

2. Verkoelen CF (2006) Crystal retention in renal stone disease: a
crucial role for the glycosaminoglycan hyaluronan? J Am Soc
Nephrol 17:1673-1687

3.Moe OW (2006) Kidney stones: pathophysiology and medical
management. Lancet 367:333-344

4.Parks JH, Coe FL (1996) The financial effects of kidney stone
prevention. Kidney Int 50:1706-1712

5.Johnsson C, Hallgren R, Wahlberg J, Tufveson G (1997) Renal
accumulation and distribution of hyaluronan after ureteral
obstruction. Scand J Urol Nephrol 31:327-331

6.Goransson V, Johnsson C, Jacobson A, Heldin P, Hallgren R, Hansell P
(2004) Renal hyaluronan accumulation and hyaluronan synthase
expression after ischaemia-reperfusion injury in the rat. Nephrol Dial
Transplant 19:823-830

7Wells A, Larsson E, Hanas E, Laurent T, Hallgren R, Tufveson G
(1993) Increased hyaluronan in acutely rejecting human kidney
grafts. Transplantation 55:1346-1349

8.Verhulst A, Asselman M, Persy VP, Schepers MS, Helbert MF,
Verkoelen CF, De Broe ME (2003) Crystal Retention Capacity of
Cells in the Human Nephron: Involvement of CD44 and Its Ligands



Hyaluronic Acid and Osteopontin in the Transition of a Crystal
Binding- into a Nonadherent Epithelium. J Am Soc Nephrol
14:107-115
9.Asselman M, Verhulst A, Van Ballegooijen ES, Bangma CH, Verkoelen

CF, De Broe ME (2005) Hyaluronan is apically secreted and
expressed by proliferating or regenerating renal tubular cells. Kidney
Int 68:71-83

10.Asselman M, Verhulst A, De Broe ME, Verkoelen CF (2003) Calcium
oxalate crystal adherence to hyaluronan-, osteopontin-, and
CD44-expressing injured/regenerating tubular epithelial cells in rat
kidneys. J Am Soc Nephrol 14:3155-3166

11.Knepper MA, Nielsen S, Chou CL, DiGiovanni SR (1994) Mechanism
of vasopressin action in the renal collecting duct. Semin Nephrol
14:302-321

12.Comper WD, Laurent TC (1978) Physiological function of connective
tissue polysaccharides. Physiol Rev 58:255-315

13.Knepper MA, Saidel GM, Hascall VC, Dwyer T (2003) Concentration
of solutes in the renal inner medulla: interstitial hyaluronan as a
mechano-osmotic transducer. Am J Physiol Renal Physiol
284.F433-446

14.Hansell P, Goransson V, Odlind C, Gerdin B, Hallgren R (2000)
Hyaluronan content in the kidney in different states of body
hydration. Kidney Int 58:2061-2068

15.Ginetzinsky AG (1958) Role of hyaluronidase in the re-absorption of
water in renal tubules: the mechanism of action of the antidiuretic
hormone. Nature 182:1218-1219

16.Law RO, Rowen D (1981) The influence of hyaluronidase on urinary
and renal medullary composition following antidiuretic stimulus in the
rat. J Physiol 311:341-354

17.lvanova LN, Goryunova TE, Nikiforovskaya LF, Tishchenko NI (1982)
Hyaluronate hydrolase activity and glycosaminoglycans in the
Brattleboro rat kidney. Ann N Y Acad Sci 394:503-508

18.Rowen D, Law RO (1981) The effect of antidiuretic stimuli on the
morphology of the lateral intercellular spaces in the medullary
collecting duct of the rat. J Anat 133:197-203

19.Law RO, Rowen D (1979) The effects of antihyaluronidases on the
appearance of the intercellular spaces in renal medullary collecting
duct epithelium in the rat [proceedings]. J Physiol 289:16P-17P

20.Dwyer TM, Banks SA, Alonso-Galicia M, Cockrell K, Carroll JF, Bigler
SA, Hall JE (2000) Distribution of renal medullary hyaluronan in lean
and obese rabbits. Kidney Int 58:721-729

21.Schmidt-Nielsen B (1995) August Krogh Lecture. The renal
concentrating mechanism in insects and mammals: a new hypothesis
involving hydrostatic pressures. Am J Physiol 268:R1087-1100

22.Finlayson B, Reid F (1978) The expectation of free and fixed particles
in urinary stone disease. Invest Urol 15:442-448



23.Sorokina EA, Kleinman JG (1999) Cloning and preliminary
characterization of a calcium-binding protein closely related to
nucleolin on the apical surface of inner medullary collecting duct cells.
J Biol Chem 274:27491-27496

24 Lieske JC, Leonard R, Swift H, Toback FG (1996) Adhesion of
calcium oxalate monohydrate crystals to anionic sites on the surface
of renal epithelial cells. Am J Physiol 270:F192-199

25.Kumar V, Farell G, Deganello S, Lieske JC (2003) Annexin Il is present
on renal epithelial cells and binds calcium oxalate monohydrate
crystals. J Am Soc Nephrol 14:289-297

26.Bigelow MW, Wiessner JH, Kleinman JG, Mandel NS (1997) Surface
exposure of phosphatidylserine increases calcium oxalate crystal
attachment to IMCD cells. Am J Physiol 272:F55-62

27 Verkoelen CF, Van der Boom BG, Romijn JC (2000) Identification of
hyaluronan as a crystal-binding molecule at the surface of migrating
and proliferating MDCK cells. Kidney Int 58:1045-1054

28.Verkoelen CF, van der Boom BG, Houtsmuller AB, Schroder FH,
Romijn JC (1998) Increased calcium oxalate monohydrate crystal
binding to injured renal tubular epithelial cells in culture. Am J Physiol
274.F958-965

29.Schell-Feith EA, Holscher HC, Zonderland HM, Kist-Van Holthe JE,
Conneman N, van Zwieten PH, Brand R, van der Heijden AJ (2000)
Ultrasonographic features of nephrocalcinosis in preterm neonates.
Br J Radiol 73:1185-1191

30.Nankivell BJ, Borrows RJ, Fung CL, O'Connell PJ, Allen RD, Chapman
JR (2003) The natural history of chronic allograft nephropathy. N
Engl J Med 349:2326-2333

31.Verhulst A, Asselman M, De Naeyer S, Vervaet BA, Mengel M,
Gwinner W, D'Haese PC, Verkoelen CF, De Broe ME (2005)
Preconditioning of the distal tubular epithelium of the human kidney
precedes nephrocalcinosis. Kidney Int 68:1643-1647

32.Hautmann R, Lehmann A, Komor S (1980) Calcium and oxalate
concentrations in human renal tissue: the key to the pathogenesis of
stone formation? J Urol 123:317-319

33.Randall A (1937) The origin and growth of renal calculi. Ann. Surg
105:1009-1027

34.Evan AP, Lingeman JE, Coe FL, Parks JH, Bledsoe SB, Shao Y,
Sommer AJ, Paterson RF, Kuo RL, Grynpas M (2003) Randall's
plaque of patients with nephrolithiasis begins in basement membranes
of thin loops of Henle. J Clin Invest 111:607-616

35.Kim SC, Coe FL, Tinmouth WW, Kuo RL, Paterson RF, Parks JH,
Munch LC, Evan AP, Lingeman JE (2005) Stone formation is
proportional to papillary surface coverage by Randall's plaque. J Urol
173:117-119; discussion 119

36.Kuo RL, Lingeman JE, Evan AP, Paterson RF, Parks JH, Bledsoe SB,
Munch LC, Coe FL (2003) Urine calcium and volume predict
coverage of renal papilla by Randall's plaque. Kidney Int



64:2150-2154

37.Pinheiro HS, Camara NO, Osaki KS, De Moura LA, Pacheco-Silva A
(2005) Early Presence of Calcium Oxalate Deposition in Kidney Graft
Biopsies is Associated with Poor Long-Term Graft Survival. Am J
Transplant 5:323-329

38.Borghi L, Meschi T, Schianchi T, Briganti A, Guerra A, Allegri F,
Novarini A (1999) Urine volume: stone risk factor and preventive
measure. Nephron 81 Suppl 1:31-37

39.Curhan GC, Willett WC, Speizer FE, Stampfer MJ (2001)
Twenty-four-hour urine chemistries and the risk of kidney stones
among women and men. Kidney Int 59:2290-2298

40.Curhan GC, Curhan SG (1994) Dietary factors and kidney stone
formation. Compr Ther 20:485-489

41 Parivar F, Low RK, Stoller ML (1996) The influence of diet on urinary
stone disease. J Urol 155:432-440

Conienis

Oct. 11, 2007/ Copyright (c) Glycoforum. All Rights Reserved

f{rn!‘ru'unfru Home
- INDEX



