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Fa B4 wF FibronectionX|ol] 3k o 7*

Aol Faelad Wiz
O[Tt « UZE - =M - &I[E

AS et 2lotoiet Yseay

TMO] « 1Y - O|YBl - =FES

M &

Fibronecting a,—glycoproteine|s 7}V gy
M Eq Y A= BAHE ofA7r] 1 75
Hgs] FEEA dsrort Hie uHEagA] Hay
He] wlzalel] ¥idat HYve JEe FEdkat
Y YT WYeE a0k gl Yo A
= A4 HETe) Hys hae duw $aEedA
A o]u) Far%l A7 o2, uleka] fibronectine] @ik
WA o)A gy wwe] whys gaje] g HAew ¢
22 gle}e

x4 Aol HutwEa) zHe vAEd W
o) 7] AR oot s Ao v
# 7)AE v FE 5 gelavle® delA 9o
0w gk e A EE el e #AE
AeiA] 7)A|ate) A AJE-e) stql fibronectino]
Aol Abpslo} Qthy Barb Qleh . olghe=
t2A Gl A% #2E slolA I Ax
9} d= fibronectinZe 42 AMEEE A27E Bl
the 3 gle]'” ol A7k w4 vl E
WA 2] @4 fibronectin] 2] 2o]o] il 4= =7hel
we Aleolr}. ot B vl HPPHES2] o
FAQ gy AF eold AFe] Axe ui
fibronectin wi Aol 3 <d7&= A7z ojojgk A

g 401994 114 269

% 219943 114 299

*ol FEL 19949 FAE S dle
o)l o] R

Aol

ofoll MzaE& G 415 4] % fibronectin®] 2]
Zato] ojuigt 2oy} glo vt Hol £
7] gxAd AFelAM o)lF Akl ARE Yl
A48 7 Qv AE doliuzl o] AFE A¥sly
o}

chet 3 Y

o] A7+ A =T 2049} PG A} 894
§ oo Ag3dy dd $AEL A AFe
2 breld vidsinol gl 7 444, 28]3 B4
Hin g Mol T 264, BxuA AST 1942
TF-stsdct,

HAEAE Ay HHe dole g
| d5etE E-& Hodthd A 73 duadixtEs
& Aol Ak ik Fad #xE9
XgE 1090} AolayiFolalon 34%e AF7Ed
7 AE AR 4598 ey XEE w9
St} (Table 1).

Ziule] zuke National Diabetes Data Group2)
A7) 0o) upe} o]Foigon By AFe Al
the 24217 e FchieAdeke] 500mgeldal 7
2 &) vlde] &3 whaHgE Ay
(RIA; DPC, USA)E& o]&3lgx, AER(albumin
excretion rate) 2 FAlElew, 7 9= pg/min
2.2 gkgde}. 2eja o] el R Ay
#1Al AERe] 11.7ug/mineliql Z5-8 vy
x 2 qlAslgr}. & fibronectin2] Aol Enzyme
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Table 1. Clinical Characteristies of All Subjects Studied

Diabetic patients

Control subjects

Microalbuminuria(—) Microalbuminuria(+) Proteinuria
N 20 44 26 19
Age (years) 52.8+10.2 53.9+13.8 50.1+12.9 56.4+ 9.9
BMI (kg/m?) 227+ 3.3 220+ 3.3 226+ 4.0 220+ 35
Duration of Diabetes(month) - 60.5+74.4* 62.2+58.3% 97.1+30.8*"
Systolic B.P (mmHg) 1205+ 5.8 121.8+14.2* 127.7+£14.5* 134.2+19.5+*
Diastohc B.P (mmHg) 77.8+ 4.9 782+ 9.7 79.2+10.6 81.6+11.7
HbAlc (%) - 1.1+ 2.9 11.2+ 35 11.3+ 34

» Values are means +SD

* p<0.05 for+VS. **, Duncan’s test after ANOVA

Table 2. Albumin Excretion Rate(AER) and Urine Fibronectin Excretion Rate(FER) in each Group Studied

AER(pg/min) P FER{ug/min) P
Normal 4.5+2.7 184.1+96.9
M. albuminuria(—) 48+2.9 NS 165.7 +£90.3 NS
M. albuminuria(+) 50.4 + 63.3** <0.01 277.9+244.6* <0.05
Proteinuria(+ ) 266.8 £217.4%% ++ <0.01 370.6 +331.6* <0.05

M. albuminuria; microalbuminuria, P compaired with normal control.
*p<0.05, **p<0.01 compaired with diabetic patients without microalbuminuria
*p<0.05, *'p<0.01 compaired with diabetic patients with microalbuminuria

Linked Immunosorbent assay(ELISA)®¥-& o]43}
Adrt. olF eds| lesd #2|% fibronectin(FN)
£ 20mM carbonate buffer(pH 9.6), 0.02% sodi-
um azide-§-§ 0 2 # 4l 4°Col4] 162]7} polysty-
rene plastic wellell &322} & PBST£4(20mM
sodium phosphate, 0.15M sodium chloride buffer;
pH 7.2, 0.05% Tween 20) 0.2 53] A Hs}e] 47C o}
A ¥3@ghc}. PBSTReo 2 3|44 g gz} A8
E 4TeIA 1627 ubg-A17 b 2 whg-of 200l
£ FNo| &35l gl Y3 3087 A&oija] wh4-4]
Aok, AAE 54 7)ANE Yo 6083 whEAl7m
8N H,S0, 50418 #7}stod whe-& A7 ohe 5
Al 490nmelM FREE HARCE 7jAYLe o-
phenylenediamine-2 methanolell 10mg/mle] ¥ %
2 % ohf HO7F 0.03% F#¥ £4o2 1004
3| qste] ARgict AN g4 S " gl
AHgRh. 22|32 29l pg/mino g B¢ o, 33}
8} ¥ Z 249 (glycosylated hemoglobin, HbA,C)¢) &
e olgwg ==2nlEIE}H (ion exchange chro-
matography; Stanbio, St Antonio, Texas) & ©]-8-3}
gt

BEE A8+ HEF ZFAR FAsgen A
&3 AL F7ke] ¥ o= Non-paired Student’s
T-test& AlF7+e] vlie]E= ANOVA(analysis of
variance)-& o|43lgx EAIEA 2o P value
0.05vqte 2 dlgc).

@ o

NE2FFH A AFF Abolo] vpolt A e
T FHEYA) FL FAF Ao} gdlen] Fud
o] FH7IZEe Gy AlETe] 97/HYR ulAy
k9] 6270¥ehd wlA it gl 79 60709
el zol& RN (p<0.05), #547] VYE Bdn
WA AlEFL 134.24+195mmHgs vy 7o)
127.7 + 14.5mmHgv} mlMgln 7} gl 2 1218+
142mmHg z28]n dj®=F¢] 120.5+58mmHgrr}
F2l8kAl #34rH(p<0.05, Table 1).

ol Fe] & fibronectin w44 (FER)&
277.9+244.6ug/mino & widduls)l gle 29
165+90.3ug/min WHRF-2) 1844 96.9xg/minkr}
Fol8hA Eske ™ (p<0.05), B3] Fuwyg AF3F
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Table 3. Correlation of Fibronection Excretion
Rate and Albumin Excretion Rate with

other Variables
Fibronectin Albumin
Variables Excretion Rate Excretion Rate
r P r P
Age 0.02 NS 006 NS
BMI 0.01 NS —0.01 NS
Duration of diabetes .31 0.01 0.27 0.01
Systolic BP 0.35  0.001 0.12 NS
HbAlc 0.01 NS 001 NS
w 1]
m *

. re=0.38 (P <0.01)

FER (ug/min)

o 10 1 10° 1w 10" 10* 10

AER(ug/min)

Fig. 1. Correlation of fibronection excretion rate
(FER) with albumin excretion rate(AER,
Log transformed).

2] A% 370.6+331.6ug/mine Z nlAghilFoh}
oA el gl F 28l 2R o8 &
gtch(p<0.05, Table 2).

283 % fibronectin wj4d-8(FER)®# albumin uj
4E(AER)E ME #93(p<0.01) A4RUAE 2
Ack(Fig. 1). 3 FER®} AER& o} Jabalzle} u)
#3hed Bokg o FERX = SFnge) o|#h7)7) (r=
0.31, p<0.01) ¥ 427" (r=0.35, p<0.001)3}
AER A= el o]87)7H(r=0.27, p<0.01)7 &
oJg Akghe] Usdch(Table 3).

i} &

oAbt o2 g dhln g vehdr)
Aol v H o2 uFel] d¥al wido] F74E Al

F PP, oleigt v WA G
Fafell A #F gk Sl Wol Juwy AR
o AL AR Y & AER GA U,
2|3l Feldt-Rasmussen $°0-2 v]ddely 7} vje}
v A7le] ATl ¥ A8E Ao of
Al Ao 2 FBo] rhgsicka siglrh. A Al
F2| HWQle olA7A] BAEA deix A ot
WelzAdty Wl s didql Ao AAbEA
% Alxf 7]*2(basement membrane)o] u]F9}
AR o]4FR)8-2] HE9] 7)A AJE (extracellular
matrix components) 8| i L& B 5 qr}i-®,
EE 7)Atg ol G UAYER F$2% fibro-
nectin2'" g,—glycoproteino 24} F& zizl" ¥
WA Ve A= AzAs) Y agm
A} 2ol Exsl= BAR A 2 715 b o
22| -2 Aefolr].

19840l Davis §'¥'o] FuwAl vy 8F zgho]
Qe FAEe 9loiA] "3 fibronectin®]7} F7}5 o
ke HEE § olfF  vidEyd  whwys
fibronectin®] FAlel o @& A7-Axrt B
o. & Giorgio & JxwA Wtz shx @
gl lelA o] gl Fol R Fe u]slky
Y3k fibronectin#lz} §-2j5hA wkcim dgom,
Solerte "% FxwA vl ¥ wWwe) W% 9=}
£9] ¥# fibronectinxe} Von Willebrand Factor
go] dixFoit M EE Fo] e Fudal
TH} f98A  Fsgtoen, fibronectin® Von
Willebrand Factorgtgl slojell e «gtAe] <lwm,
wtelA] 84 fibronectine] Fa 4l vy o)
WAz Adge] gl F88 4¥€e frin FAEky
ch =g 25E kA HdE AAEded AA,
A" oAEY F 99 A HHAEANA fibro-
nectin®] YA F7le} WS oo HiFrirl Ao
gz A, e #AES Gulal Aoj2 Qg
fibronectin®] W|E A F3EAYe) ozl YA
fibronectin®] Z7l7} depdclz 4o}, e}
Lamberton 5'9& @ik at7s =3 Alolof 4
Y% fibronectin®]¢] f-2% 2}olE WAL + ¢l
ov] Fu BAE70 AiA vlAER $HF &5
of w& ¥4 fibronectinX|9] f-2¢ #jo)d B
$low 2 fibronecting WixwAl v)AMdgaly Wiy
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-olelt 2 79 : i #hA}el A
2 28% Qb= ofvelm wEstgrl. zejn Az}
59 47 MR ol YU Fubgt Fand
3 el EAgEE kel g EEET Ale]
o4} ¥# fibronectin®] ol B 5 glgich. o)itel
A B FaA ol G g3 fibro-
nectin®] 2jeje] il = o} |7l 2] gt HES
AA15L7) Y& Adefolct,

et A2} ¥ (in vitro study) 8] 75l A=
Studer®, Danne”, Nahman®-§& A}¢# Y34
Z, dAAZFAEE 255 ETde wjoka] fibro-
nectin Aol F71ghE Harshgich. ojeigh Aol 4
FuwA AlFo M= A fibronectinBrHs =%
fibronectin |7} ©] 2)2|9]& 4= slchx Yzhs) & 4
Uk

Kobukig® & i o® =g dhiln & Holx
FAp2olA] bl el Awel w3 fibronecting wiAd
£& 29 7 vk &k AREL AFeA= v
Akl y ol % fibronectin v &8 H|adled Hgto
o] dl2Fe ARl 11.7ug/min o]4be] wiAichs
EE Holx o] ti2FHr}l & fibronectin wiAl&
(FER)°] #2I3}A %otn, gl 5o A A
< o & Aoz Jehyrh =¥ FERE Xk albu-
min| & (AER) 5} f-o)gh 433A4E 2ot

ool iAol & o FERA= whuwAd 4l
F 2 27)Ackel vlMdRR] k AT o)) {87
AR 2 AN 5 odrin ALRECH §F o)ozte &
fibronectin wi4d-&2] F7i7h AR ApA] A 22
FAlep} fibronectin Y434 oW dge] =]
Hal7] st AYAE Tk a7l o gl
olo} & 7o & AbgE xic)

2 &

ol FafH7zINF 57
8714, 134.2+19.5mmHg®
3704 /127.7 + 14.5mmHg) ©)
v oA ) gl - (60.5 £74.470149/121.8 £14.2
mmHg) 28l Z=F(~/120.5+5.8mmHg) 3 &
2§t x}e)g Bk (p<0.05)

2) vl te] & fibornectin excretion rate
(FER) (pg/min)¥& 277.9+244.6 0.2 vjdgbwinr}

1) 2wy WS
#&]te] zhkzb 97.1+30.
o ekl & i (62.2 + 58,

X% Fibronectin x|l @3 A+~

£ Fohh(165.7+90.3), WHEF(184.1+£96.9)3
FO4R Aolg RAT(p<0.05), Hol FwBy U
79 A$ 370.6+331.6 0% wAlshtol} vl
Sl glis 8 crelal oEel BlEke] f-oEhA
FUrh.(p<0.05)

3) & fibronectin excretion rate(FER)%} albu-
min excretion rate( AER) &= A2 B4 o8 9
g AR (r=0.36} o] 94eh(p<0.01).

4) % fibronectin excretion rate(FER)2} albu-
min excretion rate(AER) & 23 o|3H7]713} §-2f
§(p<0.01) ABFA(r=0.31, r=027)7} U2
o, ~27] 4L fibronectin excretion rate(FER)
2} frojg ARl (r=0.35)% ®vh.(p<0.001)

olite] AR B of g #RFE] Yol k=
fibronectin excretion rate®} albumin excretion rate
= A2 F2lF Aate] glen Xk fibronectin excre-
tion rate2] &3 njAgt & Holi= 7] gy
A AgEe) zigdel] (83 AXE AHEE 5 vz
Ak ¥c}.

= Abstract =

Urinary Fibronectin Excretion in
Patients with Diabetes

In-Kyu Lee, M.D,, Keun-Young Park, M.D.
Sung-Rae Cho, M.D. and Ki-Rak Park, M.D.

Department of Internal Medicine, School of Medicine,
Keimyung University, Taegu, Korea

Sun-Mi Jin, M.D,, Kun-Young Sohn, M.D.
Bung-Heun Lee, M .D. and Joon-Seung Jo, M.D.

Department of Biochemistry, School of Medicine,
Kyungbuk University, Taegu, Korea

Objectives: In diabetic nephropathy, thickening of
basement membrane in the glomerulus and tubule is
a well-known finding. Therefore, we evaluated
whether the excretion of urinary fibronectin, which is
one of important factors of basement membrane, is
related with the presence of diabetic nephropathy.

Methods: We measured and compared the urinary
fibronectin excretion rate(FER) and the albumin ex-
cretion rate(AER) in 20 healthy controls and 89 dia-
betic patients; 44patients without microalbuminuria,

— 481 —



~— Korean Journal of Medicine : Vol. 49, No. 4, 1995 —

26 patients with microalbuminuria, 19 patients with
overt nephropathy. Urinary fibronectin levels were
measured by our enzyme linked immunosorbent
assay(ELISA) method and urinary microalbumin by
radioimmunoassay.

Results: Patients with overt proteinuria were char-
acterized by a significantly(p<0.005) longer dura-
tion of diabetes(Mean +SD: 97.1 +30.8 years, 60.5+
74.4 years, 62.2+58.3 years) and by a higher
systolic presure(134.2 + 19.5mmHg, 120.5 + 5.8
mmHg, 121.8+14.2mmHg, 127.7 +14.5mmHg) com-
pared with control and diabetic patients with or with-
out microabluminuria 2) The mean fibronectin excre-
tion rate was significantly(p<0.05) higher in the
group with microalbuminuria(277.9 +244.6,g/min)
than in normoalbuminuria patients(165.7 +90.3ug/
min) or in control subjects(184.1 £96.94g/min) and
also significantly (p<(0.005) higher in the group with
overt protemuria(370.6+331.6ug/min) than in
microalbuminuria(277.9 + 244.6 2 g/min) or in normo-
albuminuria (165.74:90.3ug/min) 3) Significant(p
<0.01, p<0.001) degree of correlation were found
between urine fibronectin excretion rate and dura-
tion of diabetes(r =0.31) or systolic blood pressure(r
=0.35), where as AKR significnatly (p<0.01) corre-
lated with duration of disease(r=0.27). 4) Urine
fibronectin excretion rate were, significantly ocrre-
lated with AER(r=0.13, p<0.001)

Conclusion: The results of this study suggest that
FER is a useful indicator for the occurrence and pro-
gression of early diabetic nephropathy.

Key Words: Diabetes, Nephropathy, Urinary fibro-
nectin
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