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Summary : In order to elucidate the relationship of renal pathology to chemical types
of amyloid protein and clinical features, 63 autopsy cases of renal amyloidosis were studied.
Using plastic embedded sections, glomerular amyloid deposition was divided on the basis of
morphological characteristics, into the following 4 types: mesangial nodular type showing
nodular amyloid deposition in the mesangium with sparse involvement of the capillary wall
(25 cases) ; mesangio-capillary type revealing diffuse amyloid deposits in the mesangium as
well as along both sides of the capillary wall (20 cases) ; perimembranous type principally
involving the subepithelial aspect of the capillary wall in which exuberant spicular forma-
tion is invariably observed (7 cases) ; and hilar type showing amyloid deposits almost
exclusively in hilar arterioles (11 cases). Twenty-four of 25 cases of the mesangial nodular
type (96 %) showed deposition of AA protein. However, mesangio-capillary and perimem-
branous types were associated with deposition of AL protein in 16 of 20 (80 %) and all 7
cases, respectively. In the hilar type, AA protein was observed in 8 of 11 cases (73 %).
Nephrotic syndrome was more frequent in patients with AL amyloidosis in which amyloid
commonly involved the capillary wall ; notably, all patients with the perimembranous type
doveloped nephrotic syndrome irrespective of the extent of glomerular amyloid deposits.
Chronic renal failure and renal death appeared more commonly in the mesangial nodular
type in which the extent of glomerular amyloid deposits correlated not only with serum
creatinine levels but also with that of vascular amyloid deposits. The results obtained
suggest that the chemical type of amyloid protein (AA vs AL) is associated with significant
differences in the morphological, clinical and prognostic features of renal involvement in
amyloidosis.
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Table 1. Basic disease in 37 patients with
secondary amyloidosis

Basic disease No..of cases

Chronic inflammatory disease
Rheumatoid arthritis

" Pulmonary tuberculosis
Bronchiectasis
Behcet’s disease
Chronic bile duct infection
Chronic middle otitis
subtotal
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Malignant tumor
Lung cancer
Cervical cancer
Malignant lymphoma
subtotal
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Fig. 1. A glomerulus with AA deposits.

a : Using the PAP method, nodular deposits
of amyloid in the mesangium and arter-
ioles positively stained with anti-AA
serum.

b : Staining of a consecutive section with
anti-prealbumin serum is negative. (PAP
staining, a, b, X170)
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Table 2. Correlation of clinical, immunohistochemical and histo-
chemical classification of 63 cases of amyloidosis

Clinical classification

Myeloma-
Staining method Primary  associated Secondary Total
No. of cases 12 14 37 63
Anti-AA :
positive 0 36 36
negative 12 14 1* 27
Anti-prealbumin :
positive 0 0 0 0
KM, O, reaction :
sensitive 1 36 38
resistant 11 13 1* 25
*same case
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Fig. 2. Type 1 of glomerular amyloidosis
(mesangial nodular type) amyloid
deposits forming variably sized nodules in
the mesangium. Decrease in argyrophilia
of the glomerular basement membrane is
occasionally observed in relation to
amyloid deposits (arrows). (Silver stain-
ing, X 165)
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Fig. 3. Type II of glomerular amyloidosis
(mesangio-capillary type) : amyloid

deposits spreading out diffusely from the
mesangium to inner as well as outer
aspects of the capillary wall. Arrows indi-
cate spicules. (Silver staining,x170)

Type II of glomerular amyloidosis (per-
imembranous type) : amyloid deposits prin-
cipally affecting the epithelial side of the
capillary wall. Spicular formation is con-
spicuous. (Silver staining,X170)
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even in a severely affected glomerulus,
amyloid deposits characteristically involv-
ing the epithelial side of the capillary wall.
(Silver staining, X170)

staining, X 150)

Table 3. Morphological

glomerular

related to chemical types of

g

types

idosis (hilar
type) : hilar arteriole showing nodular
expansion by amyloid deposition. (Silver

of

amyloidosis

amyloid protein

Amyloid protein

Morphological type AA AL
I. Mesangial nodular 24 1
II. Mesangio-capillary 4 16
IIl. Perimembranous 0 7
IV. Hilar 8 3
Total 36 27

|
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Fig. 7. Amyloid spicules.
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7z (Table 4. 2% b, EFAGOHEHE ILAKE
fCEn e o tedy, 1, NERREFEESES 55E
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New formation of argyrophilic membrane
is observed on the epithelial aspect of the
amyloid (arrows). The glomerular base-
ment membrane embedded in the amyloid
shows loss of argyrophilia. (Silver stain-
ing, X 350)

‘a : comb-shaped spicules are conspicuous along the outer aspect of the capillary wall
(arrows). Spicules occasionally resemble the spikes in membranous glomerulonephritis.

b : Fine argyrophilic spicules projecting to the outer aspect of the capillary wall (arrows).
Amyloid deposits are occasionally located in glomerular loops distant from the mesangium

(arrowheads). (Silver staining, a, bxX400)
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<0.001) (Table 7). IMEEET 3 w1 FILE, FEOHK
MALOBRE L ME2 v7 5=Vl LOBFR%E Table 8

WRT. MEEET S e A FHE, MEORLORE

MmE7 v7s=vEREEOMHEZRLL (rs=0.600, p
<0.001, rs=0.653, p<0.001).

% =

7 3 nA FOBARERBECSVTIE, 4 CsK
DO RRLBENTLINTE DY, BxDHEIRABNT

Table 5. Correlation between the extent of
" glomerular and vascular amyloid deposi-

D, ThbEBEDE AR BHE I REFEEICILE D tion
bR WIVEIRIEL CEBIE» -7 (TR E MR Mmmwmmle““ Gm%dd N
LT p<0.05, IENCH LT p<0.0D). & bic 62 fsk type @?ﬁgﬂvwwaremmm“
N N . . amylol 1 2 3
20 61 (32 %) DEFIDEIRIEEIC K 7 = — LEBRE = 1 —
Bli. %70 —XYEEREZ DHCEWTR7iaq 9 0 1 3
FIREDOERE &SI HBESE B L A, I, ME 3 0 1 8
4 0 0 4
. . . I 1 1 3 2
Table 4. Relationship between prevalence of spicules , 3 1 4
and new basement membrane formation and 3 0 9 9
morphological types of glomerular s 0 0 5
amyloidosis
Morphological New basement 111 1 2 0 0
type Spicules membrane formation 2 1 1 0
I 12 (48) 10 (40) 3 1 0 0
1I 17 (85) 8 (40) 4 0 2 0
I 7(100) 2 (29
v 0 0 v 6 4 1
Total 36 (57) 20 (32) Total 16 18 29

() percentage in parenthesis.

*correlation coefficient, rs=0.542 (p<0.01).
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Table 6. Morphological types of renal amyloidosis and clinical features

Morphological type Proteinuria Nephrotic syndrome Hypertension Chronic renal failure Renal death
Type 1
grade: 1 5/ 8 (63 2/ 8 (25 /7 A 4/ 8 (50 1/ 8 A3

2 2/ 3 (6D 0/ 3 (O 0/1 (O 3/ 3 (100D 0/3 @

3 9/ 9 (100D 3/9 @33 4/ 9 O 9/ 9 (100D 7/ 9 (78)

4 4/ 4 (100) 0/ 4 (@ 2/ 3 (6D 4/ 4 (100D 4/ 4 (100)
subtotal 20/24 (83) —  5/24 QD - 7/20 35 20/24 (83) — 12/24  (50) —
Type 11
grade : 1 5/ 6 (83) 0/ 6 (0 3/ 3 (100D 2/ 6 (33 0/ 6

2 8/ 8 (100) 3/ 8 (28 0/ 7 (O 5/ 8 (63) 2/ 8 (25)

3 4/ 4 (100D 3/ 4 (5 0/ 4 2/ 4 (50) 2/ 4 (50

4 2/ 2 (100) 2/ 2 (100D 1/ 2 (50 2/ 2 (100D 2/ 2 (100D
" subtotal 19/20 (95) — 8/20 (40D o 4/16 (25) 11/20 (55) ; 6/20 (30)

4 E
Type III - ‘t
grade : 1 2/ 2 (100) 2/ 2 (100D % 0/ 2 (O 0/ 2 (O 0/0 (@

2 2/ 2 (100D 2/ 2 (100D 1/ 2 (0 0/ 2 (O 0/2 @

3 1/ 1 (100D i 1/ 1 (100D 1/ 1 (100) 1/ 1 (100D 1/ 1 (100>

4 2/ 2 (100) 2/ 2 (100) 0/ 2 (O 2/ 2 (100D 0/2 (@
subtotal 7/ 7 (100) 7 7/ 7 (100) T 2/ 7 Q29 3/ 7 43 /7 Q4o

* ok
Type IV 5/11 (45) . 0/11 (0 —] 3/9 @33 2/11 (18) — 0/11 () -
Total '51/62  (82) 20/62 (32) 16/52 (31) 36/62 (58) 19/62 (3D

No. of positive case/ cases in which data were obtained shows in Table.
() parcentage in parenthesis, *p<0.05, **p<0.01 (Fisher’s test).

Table 7. Correlation between the grade of glomerular
amyloid deposition and serum creatinine

Grade of Serum creatinine (mg/dl)
Morphological glomerular
type amyloid Leszs.ahan 2.0—5.0 More5 .tglan
I* 1 4 3 1
2 0 3 0
3 0 2 7
4 0 0 4
1I 1 4 2 0
2 3 3 2
3 2 0 2
4 0 0 2
il 1 2 0 0
2 2 0 0
3 0 0 1
4 0 1 1
v 9 2 0

*correlation coefficient, rs=0.755 (p<0.001).
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Table 8. Correlation between the extent of vascular amyloid deposition,
interstitial fibrosis and serum creatinine levels

Vascular deposition*

Interstitial fibrosis**

Serum grade grade

creatinine

(mg/ dl) 1 2 3 0 1 2 3
Less than 2.0 12 10 4 8 14 3 1
2.0—5.0 3 6 6 3 7 4 2
more than 5.0 1 2 18 0 1 9 10

*correlation coefficient, rs=0.600 (p<0.001)
**correlation coefficient, rs=0.653 (p<0.001).
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¥ L. Dikman, et al®i3fEFRME7 s v 4 F—v 21
% nodular B o HESAE N E 2o fo EBRNT VB, L
Lienis, W7 s v 4 FEEADOREIZFT» T
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& 10 #lo necropsy %, Nakamoto, et al. 'V IT 11
BIOBEBF L 156 AOFRFALBELCDDTHY, &
ElOBRF L L TARBIOBRN TH - 1.

—ie, REBREADT InA FEFRXT IS F—v
ADPATIRIBTHOBRAGHRCTHEHENE ],
WEOER L &b BB L T OREIE—H 5\ 1%
DFEAMRIRBEZ ENRFABRTVWAY, 2F D), GFhb
SRERBBUHIRR D B 5 BAERERATIFPAO7 s v A F
— ¥ A (KBGO grade 1) OB LI L IXHEE & F48
b, Ebicr g7 Y v— b REREETR TEBK

WG BB ENTEBEDT, 73l FREE
DEERIHETHZ LLHBPL WY, 2T, SEOK
HCREBDO ARG FETNROFIRERAEL A2 7 ) v
— F R REEDE TRE L. EHrT e FEH
DFRIEIIFERTE b © KMnO,#:12 X 5 LR F ik
TN 2T, REEEBRENFELOE L.

1. 73m4F—v2A0OHEBIE
HEAR Y BRI, RERERT I v FIE
BRI A v F Y AEHI(IE), 29 2F T 2FHH
mER (13D, BEFEI (3D, PRI AVED o4
EBBECHE LA, ESEORNNLD, AIRELE
BRL7 v A VEADOEHEOMICE BEGROFLET S
IR T BERO A XY A RERET
51EIZ 1 FIERBRVCTLAN AAEADOHE LR L.
EHIAMCRNERENEZRTHY, TOBEIRLT 2
B A FORBGEERE LML . BERAMELE oI,
IR LB AL EEERZRLTRY, AE 7L
RN ERTHoTe. [HEMBOREGED S WIBT
BeErtHETRAAEAGE ALEAF»REL
2, AL EEFIDEBALTH - fo. MEEED L ZRTIVE
X AATBAGANBAETH 7. BB LicSE ORI,
Dikman, et al.?, Kemény, et al.!?, Nakamoto, et al.'?
ZXBbDEFERT, 7Iind FEAOEEK I 2
RENEE IV —BHLMC LI Wb, At
7 MBI OWT b, SEOEFE L Dikman, et al. ¥ DR
EMET I v A F—Y RSV EWIRHIC—FKL T 5.

2. RERET I v F =2 2RORERE

7 ing N AOREREFE LTI, #EPRMRI
BRAINCHBYENT A YV - aBR LI - TT7 i r
1 F#RHE Rk (degradation) Eh b7 & —BEIC
Ezbh T3, L mEeRSRtcaihs s
4V V= 2BERT L - THHBRYEIBERE DO T
R EHE IR TWAED, LaLiadih, 2h b
LT RTCOMEERHR LB IELR. SEOK



(448) i SN

HE7 e A V- AOREBFOMBPLEME LD

DTS, BHRIREND 7 § v A FEECER
BREPNEBEREY BT L L0 HRIX R, DFD,
AA L ALBAOWEIZE DI AFVF T a1R, LETF
BIOHETRUET LD TH B, FRERDREK
R OB OME Y RBHFNZER & U OB
N L RTRLTWELDEBbhb. fEKHHER
MAAT7 s v A F =Y ARBWNTIRT § = 4 P
FPAGVFY ABMICRET B L Vb TE 2, 4
ElOBRE TIX AAEBAN £ v ¥ v A BB ORSHIR
WELEZRLTED, COUBFRTAABHO AV v F
v ABAME L AABBWERICET S Ay VE Y A
oL aHzEse 5. —F, ALEAER, AAEHR LI
RBRE, OVF AMUERZRTEACD 7. EHICH
BEARA YV EY AL ER - o BB B P
THZERDY, TORBIPMETHD L2255, B
B B\ TR EET~OBERMNERTH Y, AE
RHER 2 B OFOD X 5 LERMAD 7 A v Y -
LABEFOBE R TBT SO TH S, X bIThERAE
HEEBRCIIEEBERIFEL CH B D, BB
REECEPEEEEFE TS T 20285 LT
B EBLAMBRTGABD, Liedds T, ME & R+iE
BT ZORBRYE (L) OBH bHEMECES LT
WA H 5. .

3. ERBREEMR & AT & DBAMR

BIRERF T 7 v — CEEFHS L OBREOHE
B L ABREAIEE R & OBIRAEBRGE .

1)k 7 & — CEEBER

k7w — VRO B BFE LR MBI T A
HBALT7 3 oA F—vAflicEhot. EHEMED X
5EAE 7 AT DEBIERIL, MO E2LF
HICBEDT7 3 v d FIEEDOBETH X 7 v — CIERERH
OHBEEZTED, 73 g FIEEORE & IXERRI
R 7 e — VERBYE L. REBRGHEEE RMEER &
BERONBEECL - HWEOBEBRYAML VB
FRAGOC ETH B, SEHORN TIREEDOH
g2 L FR 7 § v 4 FIREFWALIC BT 5 EEREO
RN DR T RIS BN ICRD b, BENE
BRBNTH T I v A FIRETA OB IR,
JEHEAL, FRMDOETEZRL, IBRIAYZ AVHAT
T EEEOHESLREROWANEREERI LTV
B2 DE D, 73w FIRETAOEERS XL
BRI R 2BEOEENT Ind F—v ALK
BEEARORREL LTHEShS.

(2) BEBsREREE

SRS

BB E O MBI AR T S v 1 FIERE L
BRI LCHINL, MmERENE & MEOBRMEILORE
BiME 7 v7F=vEERFREBEEYR L. Bl
DAA T IrAF—v AT, BRELBEOTHEDOH
BHEEIRGEL, ARET $ r A FEOBREIOE
WEBRERIOCMEZ V7 F=v{ELEELL. 2%
SREBRET $ m A FIRBORBRE, OFENEORE, BX
OB OFELORE D 3 & & BRI 2Btk
DEIETH Z LB b » fo. Mackensen, et al.3®
FBAERERAOHRBHALYT, 7 F—Y ALK
% BHEEEEEIIRERE T 3 v 4 FIEBE DR S THE
DIFFEICERT 5 & & BE L. 5l &\ Tor-
nroth, et a3 Bk, FERMET I v V= 2FIEKRHL
TMEEET § v A FORE & BE OB ERIEE/L
ZBELTWB EBRTEY, ZoOREELTTIn
VIR MM DS MECHAE I X B BIRRB A ER L T
HEBE ORI E R 7 v VOMREERIEE D EEBL
7o, SEORE S LEROBFEOERBETH . TS
Bl OBRTE, BEONEREYRTESOHEHAE
AA7 34 P = RPN ALT7 3w F—vRARKLT
Bhote, DA RREECEHBECEHT57 in g
F—v2 (AL 7 3 rA F = R) LEEQMERENS
WEEZ BRI T2, EROME T AA 7
A VN —vALBHEETHH LELR TV 520, X
51z Falck, et al.?™i, $FEET I v A F—v AflOH
RS2 ECEE S BEARR bR, 0 X 5 fE
FICB S THBRECH S Z LMD B EBT5. #
2 DEFIC B W TIRERRCHEYE 2 DRFIIELT
hELBLDEELIRLN, ThbOTEDOHE L4 M
DEBEHB 2B YD E, AA7T g ¥ —vAflicEs
WM ERE N EREEE CEE L RE R R LT
50 LHERINA.

& B

T 3ivng F—vRACBFHRRENT I v 1 FIHREE
K, 73 mA FEAS L CBREROBELIINCT S
BEIT, 63HIDLEHMT 3 v 4 F — v AEIHGI% AT
ERRR B IRE 2 1T\, LU T OB 25 .

1. BRI OBELY, B7 infF=-v 2
I (2 vEy sfEHED, I8 (X3 vF v sEl
MAEED, ME EEAFEED %X VR (FRRED o 48
oI R ‘

2. TER1IGIZKRE AABAOWERR LI (AA
TivngF¥—vR), NETIHAA AL73irAF—v
ANBELLE, AL7 e F—v20HEENEL, I



TIvAF - RARBIDARMEART I v A FIERR, 7 v A VEAR X OBEREROBIR (449)

HTRLFANALT7 s vnf F—o 2 Thote. IVETI
MEDELENRD O, AA7 inf F—v 2D
E?ﬁ%ﬁw 7z,

3. * 7w — CEREFOHBEEE I REFEEIE 2R T
AL 7. 3 v A F — v REFNCE 2 - T, Fc IR, 28
MAE I ABERERLTEY, 7 i FEBEORE L
WEIRIC RN X 7 ¢ — EERHELE L.

4. BREEEORE R, AREOT e VEED
BE, NEBENEORE, MEORMELoRE LML
fo. BHC AA 7 S m A F=v AREBEOMERENEY 2
THEFAOEENE L, BREEECERERELREL
ThoLBbhi.

UEDBE» D, hET57 I v 4A FEACEEI X
-, MRS X CBKOEENFET S Z L8
NN

AWML OBEER I 29 B A ABHFESBS (1986 48 11
A, B eBWTHRELL.

Mk zsedhich, HiEE, HEMEEHLY FLL
PRI 1 SR | RS R R s B R ET S &
LT, HEH, @SR LR 1 R
FHETZ #E o b ORISR 2 SR A BRE MBI IR
e LET. SHORES HEE HERVWEREE
L E B ER KRS B E S BB HE o b e LB
AR LT, KB, BB vieree il
T EER KRB HE o b O 1 SRR E BT
RO LICEHOBLRLET

X [

1) Brandt, K., Cathcart, E.S. and Cohen, A.S. :
A clinical analysis of the course and prognosis of
forty-two patients with amyloidosis. Am. J. Med.
44 : 955, 1968.

2) Kyle, R. A. and Bayrd, E.D. : Amyloidosis :
review of 236 cases. Mediciné 54: 271, 1975.

3) EABEERET I vA N — v AFEWEE FE
LR HE—D, BRFN 50 SFEEHREE, pb, 1976.

4) Glenner, G.G.:
amyloidosis. The g-fibrillose. First of two parts.
N. Engl. J. Med. 302 : 1283, 1980. '

5) Glenner, G.G.: Amyloid deposits
amyloidosis. The B-fibrillose.
parts. N. Engl. J. Med. 302: 1333, 1980.

6) Hill, G.S.:

Waldenstrom’s macroglobulinemia,

Amyloid deposits - and

and
Second of two
Multiple myeloma, amyloidosis,
cryog-
gam-

lobulinemias, and benign monoclonal

()

8

)]

100

mopathies. % Pathology of the kidney (Heptin-
stall, R. H., ed.). 3rd ed., Little, Brown and Co.,
Boston, p993, 1983.

Watanabe, T. and Saniter, T.: Morphological
and clinical features of renal amyloidosis. Vir-
chows Arch. A (Pathol. Anat.) 366 : 125, 1975.
Dikman, S. H., Churg, J. and Kahn, T.: Mor-
phologic - and clinical
amyloidosis. Hum. Pathol: 12: 160, 1981.
Nolting, S. F. and Campbell, W. G. Jr. : Sube-

pithelial argyrophilic spicular structures in renal

correlates in renal

amyloidosis. An aid in diagnosis. Hum. Pathol.
12: 724, 1981.

Kemény, E., Mohacsi, G., Sonkodi, S. and
Ormos, J.: Renal amyloidosis. Histological dif-
ferentiation based on chemical types compared to

Reimann’s classification. Zentralbl. Allg. Pathol.

128 379, 1983.

1D

12)

13)

149

15

16)

Nakamoto, Y., Hamanaka, S., Akihama, T.,
Miura, A. B. and Uesaka, Y. : Renal involvement
patterns of amyloid nephropathy : a comparison
with diabetic nephropathy. Clin. Nephrol. 22:
188, 1984. B

Shiiki, H., Shimokama, T., Yoshikawa, Y.,
Toyoshima, H., Kitamoto, T. and Watanabe, T. :
Renal amyloidosis. Correlations between mor-
phology, chemical types of amyloid protein and
clinical features. Virchows Arch. A (Pathol.
Anat.) 412: 197, 1988.

REEE, THEH, #EAKER, BEERE | KBtk
A £ 7) V- REEGEIH I X 5 BEBOEK
KRR A £ 3 vER (PAM) Hufo. SRELEEKG:
595, 1988.

Kitamoto, T., Tashima, T.
Novel

and Tateishi, J.:
the
prealbumin-related senile and familial forms of

histochemical approaches to
systemic amyloidosis. Am. J. ‘Pathol. 123: 407,
1986. g

Kitamoto, T., Ogomori, K., Tateishi, J.

Prusiner, S.B.

and
: Formic acid pretreatment
enhances immunostaining of cerebral and sys-
temic amyloids. Lab. Invest. 57: 230, 1987.

Wright, J. R., Calkins, E. and Humphrey, R.
L.: Potassium permanganate reaction 'in

amyloidosis. A histologic method to assist in



(450) i BV

differentiating forms of this disease. Lab. Invest.
36 274, 1977.

17) Shiiki, H., Shimokama, T., Yoshikawa, Y.,
Onoyama, O., Morimatsu, M. and Watanabe,
T.: Perimembranous-type renal amyloidosis: A
peculiar form of AL amyloidosis. Nephron 53 :
27, 1989.

18) Ansell, I.D. and Joekes, A.M.: Spicular
arrangement of amyloid in renal biopsy. J. Clin.
Pathol. 25: 1056, 1972.

19) Moorthy, A. V. and Burkholder, P. M. : Unusual
appearance of amyloid in renal biopsy specimen.
Arch. Pathol. Lab. Med. 101: 664, 1977.

20) Falck, H. M., Térnroth, T. and Wegelius, O. :
Predominantly vascular amyloid deposition in
the kidney in patients with minimal or no
proteinuria. Clin. Nephrol. 19: 137, 1983.

21) Glenner, G. G., Harbaugh, J., Ohmr, J. 1., Har-
ada, M. and Cuatrecasas, P.: An amyloid pro-
tein: The amino-terminal variable fragment of
an immunoglobulin light chain. Biochem. Bio-
phys. Res. Commun. 41 : 1287, 1970.

22) WEFXE, WHBEA, SEEx, BRXS REF
B 73ivA VRLIOT I v VEFROBTDOLE
#. IUDE% 31517, 1983.

23) Caesar, R.: Electronenmikroskopische Beobach-
tungen bei der Nierenamyloidose des Goldham-
sters. Frankf. Zentralbl. Pathol. 72: 506, 1963.

24) Shirahama, T. and Cohen, A. S.: Fine structure
of the glomerulus in human and experimental
renal amyloidosis. Am. J. Pathol. 51 : 869, 1967.

25) Gise, H.v., Christ, H. and Bohle, A. : Early
glomerular lesions in amyloidosis. Electronmi-
croscopic findings. Virchows Arch. A (Pathol.
Anat.) 390 : 259, 1981.

26) Thoenes, W. and Schneider, H-M.: Human
glomerular amyloidosis—with special regard to
proteinuria and amyloidogenesis. Klin. Wochens-
chr. 58: 667, 1980.

N~

N\

*

27) Vogt, A.: New aspects of the pathogenesis of

immune complex glomerulonephritis : formation
of subepithelial deposits. Clin. Nephrol. 21: 15,
1984.

Katafuchi, R., Taguchi, T., Takebayashi, S. and
Harada, T. : Proteinuria in amyloidosis corre-
lates with epithelial detachment and distortion of
amyloid fibrils. Clin. Nephrol. 22: 1, 1984.
Caulfield, J. P. and Farquhar, M. G.: The per-
meability of glomerular capillaries to graded
dextrans. J. Cell Biol. 63 : 883, 1974.

Chang, R. L. S., Deen, W. M., Robertson, C. R.
and Brenner, B.M.: Permselectivity of the
glomerular capillary wall. III. Restricted trans-
port of polyanions. Kidney Int. 8: 212, 1975.
Rennke, H. G., Cotran, R.S. and Venkata-
chalam, M. A. : Role of molecular charge in
glomerular permeability : Tracer studies with
cationized ferritins. J. Cell Biol. 67: 638, 1975.
Batsford, S.R., Rohrbach, R. and Vogt, A.:
Size restriction'in the glomerular capillary wall :
Importance of lamina densa. Kidney Int. 31: 710,
1987.

Mackensen, S., Grund, K-E., Bader, R. and
Bohle, A. : The influence of glomerular and inter-
stitial factors on the serum creatinine concentra-
‘tion in renal amyloidosis. Virchows Arch. A
(Pathol. Anat.) 375: 159, 1977.

Toérnroth, T., Falck, H. M., Wafin, F. and
Wegelius, O.: Renal amyloidosis in rheumatic
disease : A clinicopathological correlative study.
in Amyloid and amyloidosis (Glenner, G.G,,
Costa, P. P. and de Freitas A. F., eds.). Excerpta
Medica, Amsterdam, p191, 1980.

Pirani, C. L. : Tissue distribution of amyloid. iz
Amyloidosis (Wegelius, O. and Pasternack, A.,
eds.). Academic Press, London, p33, 1976.
EHEF, ARBE  AABSIPAL7 infF—
v ADRE. FREELFRK 3 1 141, 1985.



