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Evaluation of Urinary Free L-Fucose as a Useful
Marker for Rapidly Proliferating Lesions

Hee Sun Jeon, Yun Sik Kwak and Sang In Lee*

Departments of Clinical Pathology and Medicine*,
Ajou University School of Medicine, Suwon, Korea

Background: L-fucose is a rare carbohydrate present at non-reducing ends of glycochains of glycoconjugate
of plasma membrane. L-fucose is suggested to be related to some cancers and proliferative diseases. Thus this
study has been conducted to elucidate the usefulness of urinary L-fucose as a marker for rapidly proliferating
lesions.

Methods: Total 81 random spot urine samples were collected once from randomely selected inpatients in
Ajou University Hospital of the following disease categories and number of patients: hepatoma 11, liver cirrhosis
18, upper gastrointestinal bleeding 6, hepatitis 8, pancreatitis 6, other carcinomas i4, pulmonary tuberculosis
8 and diabetes mellitus 10. Additional 22 random spot urine samples collected from healthy adult were used
as normal control. These urine specimens were subjected to measurement of L-fucose and creatinine levels.
The results were expressed as L-fucose pmol/g of creatinine. The urinary L-fucose was determined using UFC
test kit (TaKaRa, Japan) on Hitachi 7070 autoanalyzer. The principle of the measurement is enzymatic method
using L-fucose dehydrogenase with NAD'™. The Urinary creatinine was measured by Jaffe method on Hitachi
7070.

Results: The mean + standard deviation of L-fucose in urine established from the control group was 164+
38.8 umol/gCr. The L-fucose levels were significantly elevated in the following diseases: hepatoma 301 £+ 90.9,
liver cirrhosis 351+90.9, hepatitis 201 +58.8, diabetes mellitus 315+ 181.7, carcinomas 289+ 124.1 and
pulmonary tuberculosis 350+ 125.9. The other disease groups did not show increase of urinary L-fucose.

Conclusion: Urinary L-fucose level appears to be elevated in cases associated with malignancy and wound
healings. Thus it is a potential candidate as a marker for rapidly proliferating lesions. But it does not discriminate
malignancy from benign condition.
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Table 1. Mean and standard deviation of free L-fucose levels
excreted in urine of normal control and various

diseases
Number Mean + Standard Deviation

(umol/gCr)
Control 22 164 +38.8
Hepatitis 201 £58.8*
Pancreatitis 2141632
UGI bleeding** 6 256 £ 150.7
Other cancers 14 288+ 124.1*
Hepatoma 11 301 £90.9%
Diabetes mellitus 10 315+ 181.7*
Tuberculosis 8 350+ 125.9*
Liver cirrhosis 18 351+90.9*

*P<0.05: Comparison of free L-fucose levels between control
and each disease.
**UGI: upper gastrointestinal



342 ol A1 H A 1% 199

ol wla 7HF, 7HR3E, 7d, AF<t 2= 9 2
BATAA 2T %Bl% fucose FHX|= SAHE

frolstAl F7hE A ckP<0

oy 7+, 72H4 9]—%‘- O;Hg, AZ N 7t 2 7
B}t shalE Aole] uF 8l Lfucose ZRAAE T
AR oz 898 xtol7t glglew(P>0.05), kA Ak}
A AT A F% Zol7t 31914(1”0-05)

T =

L-fucose™ glycoconjugate®] H])Z+Y whhiolf Zaps}
o AR ot ZAM ARoNA Lfucoses] THAR
go] WAl slEvl, Lfucose Aol A== o
L-fucosidase®} fucosyltransferase 52} %7} d¥o ¢
gt AlA Z7bElm glycoconjugates®] F2E W 3tE
+6~8 vl L-fucose?} o-fetoproteino]i} CA 19-97+-&
k% 2 22| glycochainol] oo g Hiolo|L}l A|E A 0|
Hagel @BAol Yeke B A BB
Aol A oL-fucosidase?] AE7F F7hsiel’, it
#49) AzAel Lfucosed 713 A Hol 23]
2'° Hob MFoAE fucosylransferase E =7} Z7p5!
o] olu] Hix]o] Qlct.

EndoS’c] 7ttzt zb74wiZ #r}le] _/}_tﬁoﬂ/q xZE
$-2l% L-fucoseE FA3sle] o5 AT
of Hl3l] LF wide] F/HEISS H ‘l °13H xg
feld LfUCOSC-»] P&H TRl Pg JA S Z2A 5
Sch 1% 2% Lfucoses] whAle] ZA4 Aghol4
Z7}sl= o] § 2+ a-L-fucosidase7} Z7}sbw glycocon-
jugate 2 HE] $2 ko] L-fucose’} $-2l¥™, a-L-fuco-
sidase 7] %ko] Z7}stAl H 3L L-fucosed] Aol A=
HAY Lfucose Zali7b A7 wifoez AzE
ek,

ES 1990 Sakais'e
sto} PR dE, F fueh, He A, T HAF
S, oA, G} F& A3
3 FAXI Z7SA S-S Kt ngA FEFREAAE
A AsHE Bel 2en 1 ¥ 29 Q477 A4S
o} olA7R] xF $eld L-fucosert FUTZAALZA]
T 74E FAA AZRTY BolA gk AXE ¥E
A ks, dAHecgr 44 2AHAE £33
=3

2 Zoll MEEl wF fel¥d Lfucose FHHLS
Hogax A al:.z_;g

bogh gk OPN i

fucose dehydrogenaseE o]-£3F &4
& 7HssbAl skl ol& mlAFH A wolw,

3ud AgER £4A4 AAE 2& 7 UL AF
1 33 HAZZIE Adstel FAo] wi s,

Corynebacteriumg o] &35}
drogenase g AH-g-3to] FA3L2EA
S48t whgol g

B odFojA] AAHZFY 5F $ald L-Afucose &
A2 164+38.8 umol/gCrEA] Sakaigo] B3t 18~
664 Apolel A7 P 2609 ZAx)Ql 148+33
umol/gCrEcie A7 & FA& Eeu, ol d=
F3 2529 Aoz AzEW H4UzTe 24
e AA kinl9] Fg 422l 80~210 umol/gCr
Well = =AU
B odod ZE FAA ATl =5 feld
Lfucose ZRAE 24 vlzol vl ek 722t
273%+E, A3A% 2 9 AZ3Y SATA wF-
Fohslol 344 A PR felobA Hel
7} dgdet. aeiy ol 7kd, 7HAsE, AR,
s, AN e 9 G HAL Al P
o7k ?11 2 5% {28 L-fucose FAX=

z Eold A% AL

A ¥l L-fucose dehy-
Solxg} HYET}

%

.IZ‘,
li .134. .1?‘- r

MARTE SO
]

o}
_‘ﬁ.% Sal3 L-fucose A X+ ZF9oF

3]04 L-fucose HH/H o] njj
o EAshne men 208 ARAAEAS A5
7bestelel Az

E<| g
5% fel8 Lfwcose 4 ARzl wa) 2
Z FA4 BB ZHEAAT F4 Y HART
oA 2% FAHEE AF A4 A% PHHNEE
Sold A% ANE Bovl, FHAATH AU
Qs FEAY Aol gllons FYEARZA

$84e gl a2 g
219 Liwose sldo] W% Zolohn BHNE AE
stol whzx ZEsA AY 5 Yo

e z7lel ARkl £98 Feld ARG

% 12 o
1. Sakai T, Yamamoto K, Yokoto H, Hanako-Usul K, Hino F
and Kato I: Rapid, simple enzymatic assay of free L-fucose
in serum and urine, and its use as a marker for cancer,



(8]

(S

4a

h

4314 9] 290 : FA4 Aol 5F F219 L-fucoses]

cirrhosis, and gastric ulcers. Clin Chem 36(3): 474-476, 1990

. TaKaRa: A test kit to quantify L-fucose in urine with use of

enzymatic assay in UFC test kit manual in Shiga, Japan,
Takara Shuzo, Co, Biomedica Group. 1993, pl-6

. Shamberger RJ: Serum sialic acid in normals and in cancer

patients. J Clin Chem Clin Biochem 22: 647-651, 1984

. Yamaguchi M: Urinary level of L-fucose as a marker of

alcoholic liver disease; Alcoholism. Clin Exp Res 17(2):
268-271, 1993

. Endo M, Matsu H, Sato S, Majima M and Hiyama N: Enzymic

determination of urinary free L-fucose. Clin Chem Acta 103:
269-275, 1980

. Yamaguchi M: Urinary L-fucose; A new marker for the

diagnosis of chronic liver disease. Intnl Hapatol Comm I:
222-227, 1993

. Tatsumura T, Sato H and Mori A: Clinical significance of

tfucose level in glycoprotein fraction of serum in patients with
malignant tumors. Cancer Res 37: 4101-4103, 1977

11.

Ay 484 H7h 343

. Tautu C, Verazin G, Prorok JJ and Alhadeff JA: Improved

procedure for determinatrion of serum lipid-associated sialic
acid; application for early diagnosis of colorectal cancer. J Natl
Cancer Inst 80: 1333-1337, 1988

. Deugnier Y, David V and Brissot P: Serum a-L-fucosidase;

a new marker for diagnosis of primary hepatic carcinoma?
Hepatology 4: 889-892, 1984

. Hakomori S, Nudelman E, Levery SB and Kannagi R: Novel

fucolipids accumulating in human adenocarcinoma.l.
Glycolipids with di- or trifucosylated type 2 chain. J Biol
Chem 259: 4672-4680, 1984

Holmes EH, Ostrander GK and Hakomori S: Enzymatic basis
for the accumulation of glycolipids with X and dimeric X
determinants in human lung cancer ceils (NCL-H69). J Biol

Chem 260: 7619-7627, 1985

. Tsay GC and Dawson G: A sensitive spectrophotometric

method for detection of L-fucose. Anal Biochem 78: 423-427,
1977




