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Alteration in Extracellular Matrix Components in Preeclamptic Nephropathy

Moon Hvang Park and Seung Sam Paik

Department of Pathology, College of Medicine, Hanvang University, Seoul 133-792, Korea

The preeclamptic nephropathy is characterized by swelling of endothelial cells, interposition of mesangial cells and matrix,
subendothelial deposits of incompletely defined material, and thickening of the capillary walls. To determine the distribution
of extracellular matrix (ECM) components in preeclamptic nephropathy, the immunohistochemical study was performed in ten
renal biopsy cases using antisera to human type I, 1M1, IV, and VI collagens, fibronectin, and laminin. In preeclamptic
nephropathy, the accumulation of type IV and VI collagens, fibronectin was observed in moderate amount in the mesangium
and, to some extent, in the thickened capillary walls, particularly in the subendothelial layer. In segmentally sclerotic lesions
seen in six cases, the amount of type IV collagen was partly decreased, whereas those of type VI collagen and fibronectin
were slightly increased. Type 1 collagen was expressed to a mild degree in the expanded mesangium and segmentally sclerotic
lesions. The results suggest that the expression of ECM in the mesangium is increased in preeclamptic nephropathy, and the
deposition of ECM components may be involved in the development and the reparative process of the characteristic glomerular
lesions. The formation of sclerotic lesions may be linked to the alternative accumulation of ECM components. (Korean J
Pathol 1998: 32: 1836 192)
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Table 1. Distribution of immunohistochemical staining mtensity for various extracellular matrix components in cases with
primary focal segmental glomerulosclerosis (control group 2)

Coll 1V Coll VI FN Coll 1
Case
(S3/GShoal  Gow Mes  SS(5) GOW Mes §S(5)  GCW  Mes  SS(5) GCW Mes SS(5)
L (1/0/24) ++ 4+ N + + 4+ + N + + + + N - N
2 (107200 ++ +++ + + + = -+ + + +{c) + ++ ++ 4 = + +
3108 + + -+ =+ N + + 4+ + N + + + + + N — - N
4 (1019 + + + + N +/ + + + N + - - N - + N
3 (3/022) + + + + +/=- +++ + 4+ + + o+t 44+ - o+
6 (2/1/3) ++  +++ + ++  ++4+ +++i0) + +4++ ++ -+ +
7 (3/7/11) ++ +++  ++ + + + 4+ 4+{c) +4+  +++ 4+ - 4+ 4+
8 (11/032) + +++ +4+4+ +H-= +++ +++{c) 4 +++ +++ -  + ++

(85/GS/rotal): number of (segmental sclerosis/global sclerosisftotal) glomeruli, Coll: collagen, FN: fibronectin, GCW: glomerular
capillary wall, Mes: mesangium S5: segmental sclerosis, { J: number of cases with segmental sclerosis, N: segmental sclerotic
lesion iz not included in the slide, (¢): central area of sclerotic segments
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Fig. 1. Disirtboanon of Cellagen 1Y (AL W1 (B, Fibroneorin 007, and Cellagen 101X in oo case with primary focal segmental

slomeruloselerosis. Collggen IV wis intensely stained in the mesangiom and in the peripheral capillary wall of nenscleratie glomerular
aufrs, bur sclozotie Josion showed shehtly decreased staimng mntensity. Unllagen W was intenszly stamed in the nonsclemtic mesangiom
and =cleronie lzsion, espacially in the central arsa. Fbronectin was strongly stainged in the nonseleronce glomerlar seoments and sclerctic
leston, Cellizen T owas weakely stained in the nenscleroric mesargiom and soore prorninent in the cemeal area ol the sepmentally
soleratie lesion TARC),
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Table 2. Distribution of immunohistochemical staining intensity for various extracellular matrix components in preeclamptic

nephropathy
Case Coll 1V Coll VI FN Coll 1

BSGSI0E) Gow Mes SS(6) GCW  Mes  SS(6)  GCW  Mes  SS(6) GOW  Mes SS(6)
RN + + + N - + + N + - + + N — - N

2 (1011} - + 4+ + + + + + + + + + + } + + - — .

3 (0j0y32) + + N ++ N + + + N - — N

4 (Ho12y A+ ++ =+t A+ + + +++  ++ - — 4=
5 (21f31]) +++ +++ + ++ +++ +++  ++ et 4+ = — -

6 (11j0/33) + + + + - + + 4+ + + 4+ + + +4++ +4++ = 4+ 4+
T2 + 4 + + M + + 4+ + N + + + N — — N

8 (1jf3) + + + + N + + + N +4+ 44+ N - — M

9 (2/0/6) -+ + + + + + + + - +++  ++ - — 4 )-
10 (2/1714) + + ++ + 0 + 4+ 4+ ++ -+ + + + + + + — —

(55/G5ftotal): number of (segmental sclerosis/global sclerosisftotal glomeruli), Coll: collagen, FN: fibronectin, GCW: glomerular
capillary wall, Mes: mesangium 58: segmemal sclerosis, { ): number of cases with segmental sclerosis, N: segmental sclerotic

lesion is not included in the slide.
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Fig. 2. Distribution of Collugen 1%V (A, ¥ (By, Fibromeciim (O and Collagen 10 m precclonpue nephropatiy (case 81, Collagen
IV wes pusitively stained inothe noosclerotic glomerutar mesangivm aml weakely srained along the peripheral capillary wall Gighty

The seleroiie segmem el showed bty doereased smiming mlersity e central area, Collagen V1 and Fivmonectin wers mienssly

stained o the nooscletotic glomersiar wesangion ae well a5 sclerofic lesion, Collagen |owas positively staived in the @xpanded

nonse e ',;1wl1q~1".1|::|1' T11{‘h:]1|;.:_‘ill|:l1 arwl selstelie leaon i_#"nHCfl.

wvlar Bbgg

Yodstdabel Al dabgh il F o Al AR
G B8 BOMAFre] 4 ol By A a] Bzl A
£ hebdeich oA A gallel vzl Al va syl
AL FN2| e alad o o) feakebo] F @R RG] A
aalA vpebchd A At aeelet s Gl
dhelglent 3Rl mlals el Rl ek
A VT gl e Afkkitelal A Vel 2RIk Al

ey
§ FEE Ehi AT wAse el solis - 4
el — - 08 o4 oksld] el MqEIglal, ] [E GEs

T
@ a0 FSGS Lsfel Ayt Eab Aol —— o
Arlgln oL a5z dbdda]w] pighvt vhee A 27l
ol ap4) FSGSelA] Habrhiel T 1] Aol s 5E
¥ EAe Hel i ekl Sl atelde o
dg)elcl oll= pofl 4 W IEAE @ iami-mesansial
soromy 23] Ee)in Gl zlepal sl G ol

TGF-212] mRNASRE TGE-A% 4 4 dd o] S oislgly of

—

L:l| .a’i_'r'-z.]]-;ﬂr L] 15“1{-_. -,']- ,_q] Ll*-Tj S Al E| ed s _;-:';._J-'__L,]

—

9lot Ztel®] PN BDA— TN, PAL-1Y F7hsl A &
B e 1t I el 7 £ B = I A A B S e IR
A gtise] Aagl (lalAn dra gt A 13
25 As] Wrpe] SAuYEE el fE Pl 4

.
§2 Z el Al W el )
A

e o

A7 ol §iR]E A
WHEY qlnizivke gAslEh Foidard s gl o2
= kg £ A rEshe] gl g gk
A Al 1% wg4e el FdAgeh 12 & 4
sofjebel Azte} Fyeher ALyel n@del

o A A s g s sed o
A ek ek Adps o e asdel Wil
Arg Aafaldol 2 olefla A 18l ate] r] M
som grda] Aran el okl gl el o4
oARs Fobstel vlaaldl Bl #ea e
ME ZE e u)arae] Habs F1E |

|
YoAe SAlelglen) #i Az el S aprl o g

r-

-

il

-



ShEAk - gk AL AFel A S Are) W 191

Flolm £AA 7S BRdA s riakalelznk o4
Fo] o] odFtellA] o AFLE wlaelA] gRskch o= |
Fog A A A Ve 243 FNZ 7 2] v
28k okdto| gl A VIE YA S FE
AMslod 7 galE el o ehalA s gich LM
2 37 2AEEE oo} d4oz o =g gy
7R okalA] g a=lglch A 13 2 A o aelEl
2 A ate s A gl = 27 e g dA FSGSe
foflof] tidl od4lol|4] 7] FSGSE He|xs ulie]s 2
of 2 alAbe Halal Al ol FubEl FSGSE dfjel] 4 2}
Wizle)7} gledch e Lk FSGSelA] A ViE L
A4 3} FNg d A2 AHA AW S i o FiA
o Mz glc) o] A=A AW Zeil A 15 A2
FSGS2] ASr} AAH 1 ~27Rell A 28 E] = 27] 2
FSGSE 7] e FSGSEl v)==abgl o} 3all2] 268
5] el FSGSE 30%e|4he] Aael] fHA s s
Bo|z o7} E4E 7 oflfe s 45 o]yl ZHat
= oof] AbTAAle] )l Sl Aulge] At A
Hololl4 ECM A Eeof o3t wiofalet] ol+te] 27w
S g

HoodFollA] A IVE AN A VIE] meHde]
B3 g oz gas dit B4 S7hE W
#He o]l ECM2] AR So| Atag] F=3 theiAsg)
2 AAsle Adow A7tEch Wejydsy Wn| A 7
4ol 4] IgM, Fibrinogen 53t wf 2 = oflel]ld = TgA,
Cyso] Eddoz Aizlnel Jz]ste] 4= of
Ao g n wd Az Paldl s HEee] #
A Bgof €A} AR2] insudationo] IHE-E L W7k
fibrine] A5 FEEE HI 2 AEe] FH5e] B
ol Ao v|Fo] o] Fel AEE UL P A
Hojl ] 7ol chula} §hsl] ECM Al Re]u} 43 %
BAE A ol@l A4S Foidan's 7 Shikis"e] HabE
sk stcln AB7EIT)

AlE o] FSGRe||4] Holuz} Algte] AlztelA % a;
IV 2522 competitive PCRE 3 2b3] 43 2t 4
3l Aol A Ve 299 §AA wHe] S
2 Hol A vy oA ghale] FrlEE o 5 Ud
ch.' 82 ENE Hapgh Slajel|A] #A ] FobEEd
ol HE MR #=4E AAsle LHLE YEA
gich® edl A gabs ddel] Al VY 2514, LM,
FNR7} Z7lglctan Ha=gls olgl E48 &4 o
uho 2 Mg #A =3kA 2 b2k gho At ael] BN
o] #ato] Z7}bE] AL FrAE el At Al E el A
o] Agate] Z=rle} G i= Yol F|gleles Fler 4
wapa gleh” gk Av Sl ECM A #e] Fote
gk 22 = & oldiElz 1A pieh. AATE] 94
A3 BAHQ AT Hils Eubdd] HEFHER
FElg)A magaye ddls] eEEe dles A
slch e} B2 ) HubE S ERkEells
ol Z|7bEar whley}l ALER|nE Fike] A4

FSGSH & Feis]] gki= o|f+= A Auix|x 92 2
t}. YamamotoS''e A#H oz szl s3g o
2] Feolsfe] LA el TGF-1 mRNAS| Z7}e} ECMAY
ake] Z7k7l dalHeln 38 rhaelglend, 23] Fof
3 T2 TGE8L 9 A&l Fdow gha=ql 2+
Al WS fudalsle olAdddely MY AT 4wl
o] FSGS o] hez Az #gPL 7907 L& 9
olMel olzpel gl4le] Fxle g ol A&He A=59
A7} A4S oo dahfis|qLe] &dot qha
Aol g grat 22 HelH Qlat glojAle H5e B
whd Zabe] G| FHgd Aler Azsic AAE"
& gpwlAl A Zd|4q 9] ECMe| HEE o Falgde
ol, A%k Apka) 7] vf v Fe) datky o g o
2ol ECM2| Z7hsl Aa5 welw S AA4 g
2ololl A4 nYie] F8ste S T
m o]l AA7 AWzt olxA FSGSel|4 o] A3}
Axe| zelz} AUt vls=gk Gits vebigleh

aejeg AHAxRgE Aot AFFETE Helve ¥
24 FSGSe| el 1h7t vl 23)A| Ve He s
Fo] FSGSell4 ECM A4£e] FHe} shed i 4
ole] == Adtel] FabalA vehte Zlog Aztslc
She o g ol At A Sl digh e} 3
7132 FH =47} o] Fol Aol s}zlch

g2 1o 2 #

1. Shiiki H, Dohi K, Hanatani M, et al. Focal and segmental
glomerulosclerosis in preeclamptic patients with nephrotic
syndrome. Am J Nephrol 1990; 10: 205-12,

2. Kincaid-Smith P, Fairley KF. Renal disease in pregnancy.
Three controversial areas: mesangial IgA nephropathy, focal
glomerular sclerosis (focal and segmental hyalinosis and
sclerosis) and reflux nephropathy. Am 1 Kidney Dis 1987,
IX: 328-33.

3. Gaber LW, Spargo BH. Pregnancy-induced nephropathy:
The significance of focal segmental glomerulosclerosis. Am
1 Kidney Dis 1987; IX: 317-23.

4. Heaton JM, Tumer DR, Persistent renal damage following
pre-eclampsia; A renal biopsy study of |3 patients, 1 Pathol
1985, 147: 121-6.

5 A8, AR E, 5, ek A A E ik
)2 1994; 13 576-85,

6. Foidart JM, Nochy D, Nusgens B, et al. Accumulation of
several basement membrane proteins in glomeruli of patients
with preeclampsia and other hypertensive syndromes of
pregnancy. Possible role of renal prostaglandins and fibro-
nectin. Lab Invest 1983; 49: 250-9,

7. Striker L1, Modern renal biopsy interpretation: Can we pre-
dict glomerulosclerosis, Semin Mephrol 1993; 13: 508-15.

8. Jones CL, Buch 8, Post M, McCulloch Lin E, Eddy AA.



192

9.

ek el &b =) - Al 329 A3 & 1998

Renal extracellular matrix accumulation in acute puromycin
aminonucleoside nephrosis in rats. Am J Pathol 1992; 141:
| 381-96.

Munaut C, Bergijk EC, Baelde JJ, Nozl A, Foidart JM, Bruijn
JA. A molecular biologic study of extracellular matrix com-
ponents during the development of glomerulosclerosis in
muring chronic graft-versus-host disease. Lab Invest 1992;
67: 580-7.

. Ebihara I, Suzuki §, Nakamura T, et al. Extracellular matrix

component mENA expression in glomeruli in experimental
focal glomerulosclerosis. J Am Soc Nephrol 1993, 3. 1387-97.
24k, MHRE S A Aol 4 A E9)7) WY g &
Fof] #heb i cigbedel ] A] 1997; 310 427-35,

. Nochy D, Heudes D, Glotz D, et al. Preeclampsia associated

focal and segmental glomerulosclernsis and glomerular hy-
pertrophy: a morphometric analvsis. Clin Mephrol 1994, 42:

14.

13,

Ni%

9-17.

. Shiki H, Nishino T, Uyama H, et al. Aleration in extra-

cellular matrix components and integrins in patients with
preeclamptic nephropathy. Virchows Arch 1996, 427: 567-73.
Truong LD, Pindur I, Barrios R, 1 al. Tenascin is an im-
portant component of the glomerular extracellular martrix in
normal and pathologic conditions. Kidney Imt 1994; 45:
201-10.

Yamamoto T, Noble NA, Miller DE, Border WA, Sustaimed
expression of TGF-G1 underlies development of progressive
Kidney fibrosis. Kidney Int 1994; 45 916-27.

Peten EP, Striker L), Carome MA, Elliont 51, Yang C-W,
Striker GE. The contribution of increased collagen synthesis
to human glomerulosclerosis: A guantitative analvsis of @;
IV collagen mRNA expression by competitive polyvmerase
chain reaction. I Exp Med 1992; 176: 1571-6.




