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Development of THP assay and clinical applications

Hiroji Shimomura”, Junichi Nishimaki” and Kiyoko Shiba"”

Summary Tamm-Horsfall protein (uromodulin) is the most abundant glycoprotein in human
urine. It is synthesized exclusively in the thick ascending limb of the loop of Henle. Its biological
function remains unclear. Qualitative and quantitative analyses have generally been done using been
SDS-polyacrylamide gel electrophoresis and enzyme-linked immunosorbent assay (ELISA) respec-
tively. Our established ELISA yielded a linearity within a range of 1.25 ng/ml to 80 ng/ml and a sensi-
tivity of 0.78 ng/ml. It has recently been demonstrated that familial juvenile hyperuricemic
nephropathy and medullary cystic kidney disease are caused by THP mutations. Some researchers have
developed a non-invasive quantitative assay for urinary THP as a potential biomarker for the
diagnosis of a kidney stone disease. In this article, we review previous quantitative analyse of

THP and their clinical relevance in THP expression and excretion.

Key words: Tamm-Horsfall protein(THP), Uromodulin(UMOD), Enzyme-Linked Immunosorbent
Assay(ELISA), SDS-polyacrylamid gel electrophoresis(SDS-PAGE), Familial juvenile
hyperuricemic nephropathy(FJHN), Medullary cystic kidney disease(MCKD2)
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rar 5% (1988) EIA 1%BSA% &t ) ¥ BRMEM I (150 mMNaCl % & trPSA) T
200~ 1000 1= A

Reinhart &' (1989) ELISA 100 mM jFEEFE & i (15 mM Sodium carbonate, 25 mM Sodium
bicarbonate, 0.02% (w/v) Sodium azaide) 1= T200f57AH & b |
S 5122 OO

Uto 5> (1991) ELISA PSA-Tween (10 mM Phosphate Buffer containing 150 mMNaCl and
0.05% Tween 20) 1 T50f (= AR

Lau® ' (2008) ELISA TEA#RE X (0.5% Triton X 100, 20 mM EDTA, pH 7.5)|Z T 10£512
KL

P4 519 (2008) ELISA FEUKTLOREAML TH 5. & 5 ITHARABIE T 10057 B

MD Bioproducts®™ (2008) ELISA F v I % Assay DiluentlZ T200f% L L2 AR
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F2 THP ELISAIlIE % O ik
5 A AL 3 pilbre et TR
Hunt5'” (1986) ELISA HLTHPE / 7 0 — F Lk % 20-90 ng/ml 2-3 ng/ml
1 s g/ml T [QIREFNES)
Pz 5™ (1988) EIA - 10-500 mg/ml -
Reinhart &'V (1989) ELISA MARIR % A, EHRE 6,25-200 ng/ml 2-5 ng/ml
Uto5” (1991) ELISA PUTHPAR Y 7 1 — F Viifk % 10-10000 ng/ml 20 ng/ml
2 p g/ml TG
Laub'? (2008) ELISA ‘Wheat germ aggulutinin (WGA) 109-945 ng/ml —
%10 p g/ml THAF
459 (2008) ELISA PLTHPE / 7 1 — F Viifk % 1.25-80 ng/ml 0.78 ng/ml
1 p g/ml TS
MD Bioproducts®® ELISA PLTHPAR ) 7 & — F Ltk 2.344-150 ng/ml 0.75 ng/ml
(2008) %A
#3 THP & B85 % WG DWW T
YER R EM 7213
Tamm & Horsfall? (1950) Rz igill AN AN K B IMEREELER T & LT <
Cavallone 5'® (2004) e il THPORESHE 3 2K R OME AT 5
Duncan5 ' (1960) FJHN/MCKD Bidetofk LOUMODBIZ T DZERARIZ LY
Vylet' 529 (2006) THPD JRH~OHEH AT ¥ %
Easton 5% (2000) HEAEE D2 | UMODIITHP & HESEAEE 2S5 72 2 1 L % s

A S TREEIRE IS L 2 2B UBIC X Y il
ETHREHE L TW5DH, WGARIN-7 LT L7
VOt I R T T IVEREEFRIISHEAT AW
% b HLTHPOAESHER 5 L AT 5o 2 DELISA
T 2300 5 R P 208 5 TR R C il 52 6 PH £5109-945
ng/ml, FEIIHHMECVE BT T, HREE
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V. BElt E RO RPTHPIRE

1. FEUEFPH

241 B OTHPHEM = 133 4 1R T & 95 12FY
50 mgh 7z ) HIE L TH D, T2, R
THPIREE (IHESE S NI RIC L o TRE 575,
L TERLFIIMEAMENRENZ L TH
%o 19884E |ZReinhart 5~ A 7 0 7L — h D
EETHPZ EZE /LT 2 ICBNWT 540K
T YT AT &) D4R A16.67° 598.5 mg T
HHERE LTS, Laul? 5 DBERICBWT,
e NR AP THPIEEE X B CUE55-77.9 1 g/ml, ¢
P CUE70.7-96 11 g/ml TR R LYED F DSHE T H
D, BEltE (THP/Cr) CTHOXMEDOFHIEMHLD
HHETHBHELTWE (LMv512.32+0.86
mg/mmol, HPETI39.25+1.02 mg/mmol) , F4
DWPE TIEE—MA T ORI Y472 ) OJR P&
H1EIE—%E (0.5-2.0 mg/hr) TH Y., BT
LD bRRL < F-HL L aFER & ITEm
IS 5 & ER LT, Uto? S II34ERN & 3L
JRMTHPIZWA T 5 & T HHEDDH B —H.
LA OWE TITERMEIE LW 001055t 2
55048 DB 2 = AT IR P THP D IE K %
W 2 L AER & e LMEm % /R L 72
BAOWERTOINFT TOMMEFLE LI 12
A Z IR & H AHFR OTHPIEE X5
1 TIE2.1-19.3 p g/ml, LPETIX12.9-45.4 41 g/ml
THMED SR TH > 720 TN S
BB T O FEHEAR I3 R R FRAUSR R D FH 1
&0 B2 B DR AP THPH I AZ DK Z Wil
EHETH 5, Fa DN CTITME AT O HALR
M7 0 OPEEEIZIZIZ—ETH LI L R
L7z &ns, HIEIITHEREE D & —E i
DR % PRELL AR 24 72 D ICHEE S /- THP
5 1 HRE LTCOTHPHEL B 25HETE 3
ZEERLT,

F 72, 19914E 1213 Uto” 5 29268 DI H & DR
HFADOTHPOHEM#1219.2+10.5 mg/gCrTH %
TEERHIEL, FRC, 2-5O/NBICBL TR
2641127, 6-10ED/NRIZBVTIX13.6+3.2T
HbHZ LR, HEBO/NETORKMEI
51.8 mg/gCr (mean+2SD) & LCT\Ww 5, AKIiFf%E
LD ORENRE S T B 2T EERE I3
HENBHELDOBEEZRT I EDRE SN

A

#4 THPE:HE(H
—HBEE E L ToER

Vyetal 53" ~ 50 mg
Reinhart &'V 16.6 ~ 98.5 mg
Bachman 527 30 ~ 60 mg
i 510 24 ~ 36 mg
(0.5 ~ 2.0 mg/hour)
PRI EE
Laub'? B 55 ~ 779 g/ml
7 1 70.7 ~ 96 1 g/ml
(THP/Cr)
B 9.25+1.02 mg/mmol
#E : 12.32+0.80 mg/mmol
Uto” 5 40+1.8 ;g/ml
i 510 B 2.1 ~ 193 pg/ml
12,9 ~ 45.4 p g/ml

BRI E 720 e OREHII T B
Ao Twnin,

VI. THPEIE & EePRRYIE A

AR L2 N DR20% % HO LB TH
B05, Wi, fEA RN 55 L CTHPAS
GENTVE L) HEDP S, JRHTHPIREE .
SIRMOBEDA 7 ) — = v ZHW O FetEA
I, EEANEREBGEOEZE L ESHTE
5 LT HWMEDD 5

PREEA IS E F N D |A BT OFTIZ O W
TIEZFOMETEICL VFELREHE T2~ MY
I ARWFEALTELREICI VML SN B EA
BORLDIEPRESNTNEDD, £T-59
T2V YT LR TS LT ARER A
BELVEONTHEAORSHIIEL 4M7
T =T v %G ORI Tt LSDS-PAGE & &
TR T B2 T T T B BLC-MS & V- THEMT
ZL2EZA, TAUTIV2TEEAZEELTY
OET2) ra&LTI7 47 MR E
Z & ERHE L, AR ICTHPAYE £ 15 H
£ NIRRT & ) IRFDpHE A F v i#
EOUREGIC L ) BHEE AR 5 HOTHPO R
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#5 JRAE A & THP#lE"

No. of sample Age (Age range) Creatinine concentration THP concentration THP/Creat ratio
(Years) (mmol/L) (p g/mL) (mg/mmol)

Healthy subjects 117 32 (18-86) 8.14£0.40 77.66+4.68 11.23+0.68
Male 41 52 (19-86) 9.15+0.74 67.05+5.97 9.25+1.02
Female 76 21 (18-60) 7.59+0.46 83.38+6.37 12.30+0.86*
Stone formers 58 52 (28-74) 7.94+0.54 26.03+2.21%* 4.02£0.40%*
Male 34 52 (36-74) 7.50+0.67 24.56+£2.56 4.06+0.55
Female 24 52 (28-68) 8.57+0.88 28.10+3.96 3.95+0.58
Subgroup of stone
formers
Staghorn calculi 39 50 (29-67) 8.62+0.71 26.80+3.02 3.86+0.53
Acute renal calculi 19 55(28-74) 6.55+0.63 2445+2.76 4.34+0.58

BB R OTHPEE B L el A & 121k
NTEHIETLTWAZ L2 L, 2h
5 X0, FABRE TIITHPEE ML WETTH
5o JRITHPAMEW & & I3RBAI I D BEE T,
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BT bz, RHITRT L) IR
NEHTHPIRE B L CHEbE Tl v H
L DEMETH o 7205, HABEHETIIRER
D= Ic B o2 ERo s v, L

L. EEEREEABERL 2 KT 5 LIRF
BEB L ORI AEE 2S00 5N Tw
Bo WEEERE LKA BB L THRIEME AL 2 R
D L N TIHRMES S @l F CREAZEAL
CROLND Y, FHAREHCIEMEmIEL %
B IR ER R L CREETTH S 2
b, BHTII370xgml, ZMETIZ41.2 4 g/ml
EHhy METHELTED D Z LI & 0 R8I
80% . JEJE86% & LTWh, A¥xv FEFNT
1T ANDRER N & 58 NOKE A B % 5l L T v
bo RIEARELRENEDT v b 7% R
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VI 5H 1
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B IZITSE R E TV 5 D TEHBRITIEL VIR
BEEH VT — 5 OEBPEETHA ), &
512, BIRMEIHICOWTERE & OME % E
T5—H T, REOTHPOZEENI A + v iRER
pHIZ & Y Z ORI s 5 L L DI
JEMIHI 2B 2 R TTREME S & 1) A fReE 2
Wt EO R ITINE RS, vOEY 2 ¥
HTHPL R UEHETH ) B L HEHROF ST
WS PE LT\ b &3 iU, IR & ORI
BT ZOAIEHOBHIEZ I WANAEETH
LeBEbhb, F72, THPIXIHFLEHEK AT
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