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Renal amyloidosis

Sung Bae Park, M.D.

Department of Internal Medicine, Keimyung University School of Medicine,
Keimyung University Kidney Institute, Daegu, Korea

Abstract : Amyloid is a fibrous quaternary structure formed by the assembly of protein or
peptide monomers into intermolecularly hydrogen bonded f—sheet. Amyloid fibrils have a
characteristic f—pleated sheet configuration that stain with the Congo red dye, producing a red
shift in the light absorption of the dye and a characteristic apple—green birefringence under
polarized light. Amyloidosis are characterized by the deposition of extracellular fibrils in various
tissues. Amyloid deposits can be derived from at least 27 different types of precursor proteins
and several variants. Classification of the amyloidosis is based upon the precursor protein that
forms the amyloid fibrils, and the distribution of amyloid deposition. Systemic amyloidosis is a
group of disorders that certainly leads to fatal multiorgan failure and relatively common cause of
renal disease and proteinuria. Establishing the correct diagnosis is multidisciplinary and demands
careful clinical evaluation with immunohistochemical studies. Ultimately the diagnosis of
amyloidoisis is usually made by tissue biopsy of an affected organ. Immunohistochemistry is the
standard technique used for typing of amyloid. Serum amyloid P component labeled with
radioactive I has been used as a tracer to detect amyloid and to determine extend and
distribution of amyloid deposits. The most common studied therapy interferes with production of
precursor protein, with the goal of preventing further fibril formation. Another approach of
amyloidosis therapy is to stabilize the native structure of the precursor protein and thus prevent
its transition to a misfolded protein. Diflunisal-mediated kinetic stabilization of transthyretin
(TTR) should ameliorate TTR amyloidoses, provided that nonsteroidal anti—inflammatory drug
liabilities can be managed clinically. A third approach targets amyloid deposits directly, by
destabilizing amyloid fibrils so that they can no longer maintain their f—pleated sheet
configuration. Eprodisate is a new class of compounds designed to interfere with interactions
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between amyloidogenic proteins and glycosaminoglycans. Eprodisate binds to glycosaminoglycan—
binding sites on the amyloid fibrils and thereby causing regression of amyloidosis. Targeting
amyloid formation directly is a new direction that offers hope to patients with serious organ
dysfunction. Although the management of amyloidosis has been frustrating, specific anti—amyloid

drugs will become available in the near future.

Key Words : Amyloidosis, Eprodisate, Proteinuria

ME

ol go|EF2 AWy A iz o] B8
o] A FEE HAAEHA A7)7]5E el
ojxA wiid FRE A A3 dFo 7 ek
St A oA Ao dAFES HFo R Qs A
NI A Ao 7 o]Foj7T) o] IAG
S il go] AAA el p— A E (helical) FoFol
A p—HETZ (pleated sheet) FHZ 22 A&
2 Azjolny | ti7f =3 A AFEAAA {3
Ha A5 5429 oA = AlEY ol 53 5o
HAH7| 2 st} g S HEH HIilE
E

3o, olu ROk BE g 47 T2F
g

=
AA+x24 A3k (conformational
[

o] W x4 84l
ato] HFot oA =4 o]F=AS Yehr, A
A o)A 5 A A

Eo 2, A EAF gl Bedeln ol 8 -
12 nm, 4o]7} 50 — 1,200 nm=z #2 @t}
Holgm oz g3 ol Zo|= P AR (SAP)o] &
Astel. 7t s Aolx 277 thE whul g o] of
2ol = e 7} iAol Tt[4].

1. OIZ 20| =S98 HAHA HiE

U RolEE ARS Eiki gEo

‘amylum” @ 18] 2~019 “amylon” oA &l = o]

S
=

H
s

Ny

= orlo
MU

S~
ne 2L
iy
L qe
2
ol

oA
olo to

o b
|

N
4
o

82 ox M

ot % rlo
>
>,
X
=

o

N, oN
juf
o

=2

s
S~
o, -
o2

ofl
w19

N

o

(@]
o Pl LN [
te o7 Sb
= o
& T o ol
fo & &
o & o
r“fajﬂ
‘101'_0,0
é]q—
:?.rﬁrm
2. oo Jn J
3.
=
T

2 b b 3R oz
2
e o

>~
==

o2
0= TR

L {0 fo

°] s}14el Congo red7b LA E G om, TA]
oA ofZel7t Fao WS Ayt 39
%o Congo red® W3t Congo
1219223 Bennholdel] 2J8iA] ofd 2o]
ofdzolEE 7MY HolAoE - & F
Moz I4HAA 93, 19279 Divry s}
Florkin®] &z sfo]mrg o & Apilsl gz}e] 4]
oA opd o]} HFotelx] S Apls A
olF =g UEE 2 glsksitH3].
1939-1941d RomhényiZ} o}dZolE H =
o | MFFE EA5e] Divry e Florkind+= ¥
T2 Congred G4 ¥ o]Fad &S A50%
715k, EYA BEEEOR FEle & AL
7 AA HE o AETAoR MR O F T/
opdEo|EE FEatqlon, Est opdgolEe] A
TR A=A AFE fg 72 E Tkl
6], 19599 Cohen¥} Calkins[7]el <Ja|A A

Gl
!

re
s

N
ug
ry

>

rlo

|
(=
r o o2
a
o ng

x
r
o=



e B

o ABEA o] TN S
Glenners [9]< o]’t’]“}‘} LRI
A opE RO E(AFE ALE 4#A
o= Bendittoi:r“\oﬂ o34 ol REo]EBRE
B Hgthe g2z ed A4 24 29 2
7 gl = 9lth Benditt 5 [10]0] WA
A& o2y ofdzol= A ofv] At AR
oA @md s opdzols AR WA 33l
1978 Costa & [11]°], 1981l Skinner <}
Cohen[12]°] 747} ofdz o] = vl ef A3 4
s3kA E ol el dgRulo] AT B

I ey on AFE transthyretin(TTR) 0.2 <&

EREEE
4 wo] selsol e whet sholshs
WA e ojg A2 FRE A HeL, 42 of

Azolt e Exo mt & ddFTFT
FHksHA B} 20061 119 6 — 7Y v] = vfA}E
A =T Woods Holeol| Al 7€ ZAlold Zo]l &=
+o3] gh=gof 9l °J§]°1V‘1 277H aEﬂﬂ of 2.0
At AEds gl sialt4]. o] ol
A A F6] st o A *’F‘i‘w“?}“éﬂ e
A7F Bk 1] S sk itk opd R0
o) A& o] del ¢ 2

WAZo] B2 o Fast AYIG AHH
Aeol FRIEGIT olF Foll= ofdEo|E A W
WAy A+E4, Cytokine—regulated serum
amyloid A(SAA), 707] ©]/¢¢] TTR E=AWlF,
cerebral amyloid B protein, ApS} &kl (A
PP), 1 Ao & A=A ¢ diabetes—
associated islet amyloid polypeptide (IAPP),
scrapie$} T A1 E WY H 3 (APrP) & dQlo]
%+ prion protein 5°] 9ltH[4]

l mlo

81

2. OlUZ0|EZ9 Holot UMM BF

of o] == Hjold go|E H Ay FRY =
EAAQ AR 2725 YebdE AAdnA
e mok, dE A X-A gddH, 53] Congo
red @A) 54 olF= 3 I A S A=
ZA 82 GG AYE A QA HAH =
4ot} o golE HFY F9 RS &
WA M eolth YA o7 7k e o o} 7o)
ol apute] G g Aol Qv A A4

o] ¥-7}3ke] glycosaminoglycan, apolipoprotein
E, SAPS} 22 & 52 F84d dio
0}ulio]l: i]iloﬂ EH]-},] ;d;ﬁ_,_% o}ulio]__
FET 2710 gego] g ofdEoE
o] Aog xS AR A Augort
ole] FEj9 opdRol =7} Aol A AlAets F
A7} F7ghel whebA Alx oo 3o #Ag
o 7‘*-401] ég} EE éz}% }”]iio]ci
A Congo rede] 3
EO]EOHH A 9] 3k Tk

0;9
m.ﬂ

koAl Aol obd o] = o] of @A
A al=x) 2 olgqxq o]x] ok}, ol Bo|t Az
Al A gk 3t E2 of ] e A dofubA &
CdutA o g ol golE HAo] 3 X =& 3}
A A dofurl =g, e ofs 3
Jolupd Aol ek Aol B
El %ww ARG ofd ROl B, i e
Flell i Azl A o] el =]
L IEZOE etk Aol 9]
[e}

o

5 ¢ o2

r_“,iozzméioﬂ\,_ﬁrlorﬁ
o o x 2

ol
2
%0,
g

EFA AA ER 1A &
L Z5dy 43 7o 271719

2 7H Bl LR AR BAE
ol cfyel 7} Al o

2 AZste] “dApA "= ¢
M 504 B ALESol A ot
el Ay ofalzol 2573
_1:401;\1 “ol;(]./H O]'U]EO] l:z”vg_i
ok 1930 iR g ohdRo|EZS

2 o) o
S o2 M

Ty g
Mol ok Y
o o o3

N
N
—r‘m_l
NHU
VI
Amzommh_

32 r2



82

Table 1. Amyloid fibril proteins and their precusors in human
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Amyloid Systemic (S) Syndrome
. Precursor . . .
protein or localized (L) or involved tissues
1 AL Ig L chain S,L Primary
Myeloma-associated
2 AH Ig H chain S,L Primary
Myeloma-associated
3 ApM B--microglobulin S Hemodialysis-associated
L Joints
4 ATTR Transthyretin S Familial
Senile systemic
L Tenosynovium
5 AA (Apo) serum AA S Secondary, reactive
6 AApoAl Apolipoprotein Al S Familial
L Aorta, meniscus
7 AApoAIll Apolipoprotein All S Familial
8 AApoAIV Apolipoprotein AIV S Sporadic, associated with aging
9 AGel Gelsolin S Familial (Finnish)
10 ALys Lysozyme S Familial
11 AFib Fibrinogen a-chain S Familial
12 ACys Cystatin C S Familial
13 ABr ABriPP S Familial dementia, British
14  ADan ADanPP L Familial dementia, Danish
15 Ap Approtein precursor (ASPP) L Alzheimer’s disease, aging
16  APrP Prion protein L Spongiform encephalopathies
17 ACal (Pro) calcitonin L C-cell thyroid tumors
18  AIAPP Islet amyloid polypeptide L Islets of Langerhans
Insulinoma
19  AANF Atrial natriuretic factor L Cardiac atria
20  Apro Prolactin L Aging pituitary
Prolactinoma
21 Alns Insulin L latrogenic
22 AMed Lactaherin L Senile aortic, arterial media
23 Aker Kerato-epithelin L Cornea, familial
24 Alac Lactoferrin L Cornea
25  AQaap Odontogenic ameloblast L Odontogenic tumor
-associated protein
26  ASem | Semenogelin | L Seminal vesicle
27  ATau Tau L Alzheimer’s disease,

fronto-temporal dementia,
aging, other cerebral conditions
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