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Immunohistochemical Study on Expression of
Extracellular Matrix Components in Glomerular Diseases

Sun Hee Sung, M.D. and In Joon Choi, M.D.
Depart ment of Pathology Yomsei University College of Medicine

Most glomerular lesions are associated with qualitative and quantitative alterations of the extracel-
lular matrix components, having relation to progressive glomerular sclerosis. We aimed to investigate
the characteristic alteraltions in distribution of extracellular matrix components, such as fibronectin,
laminin, collagen type III and IV in human glomerular diseases by immunochistochemical method.
The materials included are 3 nephrectomy as normal control, 51 renal biopsies and | autopsy; 3 nor-
mal, 5 minimal change disease, 5 minimal change disease with minimal mesangial lgA deposit, 5 be-
nign recurrent hematuria, 10 focal segmental glomerulosclerosis, 15 lgA nephropathy, 10 mem-
branoproliferative glomerulonephritis, 2 diffuse mesangial sclerosis of infancy. Type IV collagen and
laminin were present normally in the mesangium, GBM, TBM and interstitial vessels, and were in-
creased at the portion of increased mesangial matrix, of sclerosis and thickened GBM in cases of lgA
nephropathy, membranoproliferative glomerulonephritis, focal segmental glomrulosclercsis and dif-
fuse mesangial sclercsis in the proportion to the glomerular damage. Type Il collagen was absent in
the normal glomeruli, but was detectable focally and segmentally in cases of membranoproliferative
glomerulonephritis, [gA nephropathy and focal segmental glomerulosclerosis at the sclerotic portion.
Fibronectin was normally detectable mainly in the mesangium, and partly and incompletely in GBM,
and was increased at the portion of increased mesangial matrix, sclerosis and thickened GBEM in cases
of focal segmental glomerulosclercsis, membranoproliferative glomerulonephritis, IgA nephropathy
and diffuse mesangial sclerosis, but was diminshed at the old slcerotic portion or global sclerosis. The
expression of these antibodies in cases of minimal change disease, minimal change disease with mini-
mal mesangial IgA deposit, benign recurrent hematuria was not different, quantitatively and qualita-
tively, from that of normal glomeruli These findings suggest that progressive glomerular sclernsis
was due to the increase of extracellular matrix components such as type IV collagen, laminin,
fibronectin and new appearance of type I1I collagen, and the expression was in propartion to the de-
gree of sclerosis, but had no relation to the disease entity. (Korean J Pathol 1994; 28: 288 ~206)
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2. pydidd

. Normal kidney(34)

II. Minimal change disease(54)

[II. Minimal change disease with mesangial
IgA deposits(5«l)

IV. Benign recurrent hematuria(5eil)

V. Focal segmental glomerulosclerosis(10
o)

V1. IgA nephropathy(5el)—class [1(5), III(T),
IV{(3) by WHO classification

VII. Membranoproliferative
glomerulonephritis(10=)
VIII. Diffuse mesangial sclerosis(2])
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2= (MoAB. DAKQ, Carpenteria, CA 1 ;508 4),
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A #E e s Al e 7wt A ok 3t
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alaled b 2 Ha 5] [gA S Bk el4
WA gl okd Afubd] "xFg MRS wmE B
ehgad FEE4) Ao glelH u|gle el
+ gloich ofuk IgAAabE Fubgk o4 53] ghell 4
= g3 9ol AIVE w3 laminin, fibro-
nectin® =% £58=sl F247F 2ld=HTable 1).
AVE oA 44 A ATy AEg IgA
Al g, ot FAY ATH4AY Y oolgky " g
HElEold 237 Flde 3ol £¥4 A=
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(Fig. 1).
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Table 1. Immunochistochemical results of type IV collagen, laminin, type I] collagen and fibronectin in normat
renal tizsue and varinus glomerslar diseases(1}

I ormal MCD MCDE[pra ERH
Collagen IV T + - — +
Mes + . +—— +
Vas + — - +
TBEM + - + +
Ins — — -
Laminin eI + i +
bMes - - +, ++ -
Yas - + + _
K - + + +
[ns - - -
Collagen II1 GC - - -
Mes - - —
Vas + + ~ +
TEM - ' - - -
Ins + . + "
Fihtonecrin 30 iR = + 4
Mes + - +, =+
Vas + + + —
TBEM + + + -
[ns + 1 + +

*CD. Minimal change disease, MCDclgA: Minimal change discase with mesangial Tgd depasit, BRH: Benign
recurrent hematuria, GO glomerular capillary wall, Mes: mesangium, Vas: extraglomerular vascularure, TBA:
tubular basement membrane, [ns: interstitinm. Ssclerotic portion, A: TBM in atraphied tubule

Fig. 1, The immunostainings of type IV collagen. The glomerulus of normal contral{ A) shows positive expres-
sion of capillary loops, mesangium, tubular basement membrane and vascular wall, It's expression is in-
creazed at the sclerotic portion, increased mesangial matriz and atrophicd cubular basement membrane
in the case of leA nephropathyvib) and advanced focal segmental glomerulnsclerosis(C),
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Fig. 2. The immunostainings of laminin. The case of benign recurrent hematurialA)is not different with the
narmal glomerali. And s distrilation and she degree of intensiry are similar with the type [V collagen.
Laminin is increased in the thickened GEM, mezangivm of membranoproliferative gomeralonephritis

{B) and sclerotic portion and crescent of diffuse mesangial selerosis(h

oo e i

Fig. 3. Tvpe IIl collagen of normal kidnev{ A), It is absent in the normal glomemil minimal change disease and
benign recurrent hematurz. It is appeared sermentally in the glomeruli of 1lgA nephropathy Bland
membranoproliferative glomerulonephreitis (C [t is increased in the interstitial fibrosisiB)
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Table 2, Immunohistochemical resulits of tyoe IV cellagen, laminin, type 1T collager and fhronecthin in noroeal
renal tissue énd varous glomenilar diseases(I1

armal  MOD FEZ5 TgAk M PG L
Collagen IV 0 - + - —— —+ = - +——
Mes - it +,—++) —+i++,+++) S X S S B O -
s - + - - -
TEk + +i+ 4] —{++] =it +] -
Ins - —~ — -
Laminin G - + — = —+. =+ —— .+
Mes - +++-++) it Al b by
Vas 0 — + -, -
TER - +[++) —i{++] —{—+] +
Ins - - - - -
Collager 11 i — — — — -
Mo [£1] -+ — =+ —(=]
Vas - -+ - - |-
TLh - - - = =
Ins - e -+ - ++ + ++
Fibronectin G 1 L.— —.+— ——.t+- +-++-
Mes t Fld,— =] R — =+ =] +—i—++]
Vas - + - - +
TBM + +{+ +) —(++] ~ =] F
Ins + +,—= —.+- - t+ Tt

F5G5: Focal segmental glomerulosclernsis, IgAll: IgA nephropathy,

M PG Membranoproliferative glomerulonephritis, DME: Diffuse mesangial solerosis,

GO glomerular capilla:y wall, Mes: mesangivm,  Vas: exlraglomerular vasculaare,

TEM: tubular besement membrans,  Ins incerstitium, 5 sclerntic portinn, A TEM Tn armphied tubals

Fig. 4, Fibronectin is slightly increazed in the mesangium of minimal change disease with mesangial lgi de-
pazits(A). It shows segmental increase of in the sclerotic portion of lgA nephrepathviB). Globzel intensze
slalning s [ound in membranopralilerative glomesulonephrilis(C), There is no expression In the global
sclornzis(lh),
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Table 3. The results of immunostaining of lgA nephropathy according to the W HO classification

IgA nephropathy
Normal
I1 111 LY

Collagen IV GC + + +, ++ ++

Mes + + ++{++ +++) +=+{++,+++)

Vas + + + +

TBM + + +(++) +(++)

Ins - - - -
Laminin GC + + +, ++ ++

Mes + ++ ++{++ +++) +(++,+++)

“Vas —_— - -+ +

TEM + + +{++) +(++)

In= - - - -
Collagen III GC - - — -

Mes - - —(—=.+]) —(—.+)

Vas + + + +

TBM — - - -

Ins + =+ +, ++ ++
Fibronectin GC + + +, ++ ++

Mes + ++ ++(++,+++) + 4 [+ A+ +)

Vas + + + +

TEM + + +(++) +(++)

Ins + + - +, ++

GC: glomerular capillary wall, Mes: mesangium, Vas: extraglomerular vasculature
TBM: tubular basement membrane, Ins: interstitium, S: sclerotic portion

A: TBM in atrophied tubule

£ 243 AlY zHde 24 S494 A4
M IgA AlWFe W33 7124 Fokek 4 £8dG
A7l Ag Soelld EEHe okd = o kdE
el gl 2(Fig. 3) 344 234 Al H@E:s
olebd €3l b8 AT T8 i AHHNH
ol A el ¢f ok & elligich =3 73y 4
o Az £ 4ias 49 2964 kg
a5 7} 27b5bd ok Fibronecting =4 344 A+
A, Igh AEF, F44 F3A ATlAzEa
elubd] d3 g8 AHE 2504 Pzt flAlg F
7y, Al ER S, SaE Mgty Flae g
7o Hfege] nF FHH o Fohyl ko]
god Aol w8 A48 ¥4 54 # A #global
sclerosis)¥-#olH = 288 akde AEs]l FF48H
v} 4ok Table 2, Fig. 4).

IgA AWFS WHOERH ¢ =2t 55
o whe} T o] BHYEF wlaws] HobEd
(Table 3)=32 4= q] FFo] =& % A [VH =mg
& laminin, fibronecting Z¥ A =7 d2d3} 713
& FAHENE F4Heg FoiElded class =14+

AN myde] 49l vlsled class Il IVE &
o] EelE4S A Iy zuUde ATave §3
Haql F¥e] yidauct,

nl &

ECM& =ASE 29 Ad=aoz gdolr £
oyl §3g 4z ew A okl oju]x wj
o #(polysaccharide aminoglycans), proteogly-
can® A4 shi g viye] 44 sl A o4
F24 sk A(structural protein)® 34 chag
{adhesive protein)Z vdel®, Fz24 chazlse
ofg] ofdle] myldFEa g fol glos £y
chel 3 2 = fibronectin® laminin S| of 33 o
A4 AE FASe ECMaz2E ATHe 71A
2 FAEeAeg A [V 243, laminin, 9%
ol Al V, VI¥ 2% 9 fibronectin®l gl #3
ZHE A VA w93, laminin, fibronectin, #
V, V1§ af3ds +45Hd 2ln 4 744§ TF4d3e
Aez A 18, 118 o4 o 442 4 VE, VI
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