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Thirty-one cases of primary cutaneous amyloidosis were studied by the irnmunoperoxidase 
technique (PAP method) employing anti-keratin antibodies. All specimens were examined 
using consecutive paraffin sections to confirm the correspondence between amyloid exist­
ing area and reactive sites. All of the sections examined were non-reactive in amyloid 
deposited sites whereas the epidermis always showed strong reaction with anti-keratin 
antibodies. (Received August 14, 1983.) 
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lncreasing number of investigators have suggested that amyloid in primary cutaneous 
amyloidosis originates from necrotizing keratinocytes (I, 2, 3, 4, 5). This was first 
suggested by Black & Wilson Jones in 1971 (I) and has been strengthened by reports of the 
existence of ·colloid-amyloid bodies· in PUVA-treated psoriatic dermo-epidermal junc­

tions (2) and positive reaction of amyloid with anti-keratin antibodies using immuno­
fluorescence microscopy (3, 4, 5). 

In recent years, however, Kobayashi (6) and Hashimoto (7), using immunofluorescence 
microscopy, reported the negative reaction of amyloid with monoclonal anti-keratin 
antibodies derived against each layer of the epidermis. Based on these reports, the 
following interpretations are possible: I) The monoclonal anti-keratin antibodies used 
were made from only a portion of whole keratin antigen which was usually acquired from 
human callus. If monoclonal anti-keratin antibodies covering the whole spectrum of 
keratin material were prepared, the test would become positive. 2) Cutaneous amyloid in 
primary cutaneous amyloidosis does not contain keratin-like materials or, at most, only 
small amounts. In addition, Noren et al. (8) recently demonstrated negative reactions of 

amyloid with anti-keratin using immunolluorescence microscopy in papular and macular 

amyloidosis. 

Further investigations using a variety of methods are needed to evaluate these hypo­
theses and to re-examine the results of Noren et al. We have utilized the immunoperoxi­
dase technique (peroxidase, anti-peroxidase method, PAP method) t o  study cutaneous 
amyloid, and report the results herein. 

PATIENTS AND METHODS 

Amyloid tissue 

Twelve cases of lichen amyloidosus, 12 cases of macular amyloidosis and 7 cases of biphasic 
amyloidosis were confirmed with stains of thioflavin T and dylon (9). By routine processing, paraffin 
sections were obtained from all confirmed specimens in 31 patients. 
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lmmunoperoxida�e staining was performed after the modified mcthod of Stemberger et al ( 10). 
Sectiom were deparaffini.1:ed m xylene. placed m ab,nlute and 95 � alcohol, then sequen11ally 
mcubated for 20. 5. 20, 120. 20, 20. 20 min with cach of the following reagent,: I) 0.1 <;f protea,c type 
VII (SIGMA) al 37°C: 2) 3 %- hydrogen peroxidc. at room tempcrature: 3) normal �wme ,erum 
prediluted ic 0.05 M Tris buffer pH 7 6. at room temperature: 4) rabbit antihuman keraun anti�erum 
prediluted in 0.05 M Tris. at room temperature. 5) swine antirabbit ,erum immunoglobuhns prediluted 
in 0.05 M Tris, al room temperature: 6) PAP (�oluble hor,eradish peroxida,c-rabbil antihorserau1sh 
peroxida,e) complex prediluted in 0.05 M Tri, at room lemperature. 7) substrate solution. mixture of 
3-amino-9-ethylcarbazole and 0.3 <:f hy drogen peroxide m 0.1 M ace1a1e bufler pH 5.2 at 37°C. After
each mcubation. except for normal swine serum, slide, were rin�ed and bctthed with Tris buffer or 
water. After incubation with the substrate solution. they wcre rinsed with water. countcrstained with 
Mayer", hematoxvhn. rinsed with water. dipped ten time, in ammonia water. nnsed with water and 
mounted m glycerol gelatin. All reagents from 21 to 7) were purcha,ed from DAKO Corpora11on (a 
,ubs1diary of Dakopatts A/S of Copenhagen, Dcnmarl.). Santa Barbara. USA, as 'DA KO PAP KIT 
518". For a control study, 31 slides from all the patients examined were stamed in thc same manner
with 120 mm incubation with Tris buffer mstead of with primar� antibodie�. For a control stud�. 31
slides from all the patient� examined were stamed in the same manner w1th 120 min mcubation wnh
Tris buffcr instead of with pnmary antibod1es.

Preparation and characterization of antigen and antibmil' 
The kerdtin fraction was extracted from stratum corneum obtained from calluses ol �e\·eral pa11ents 
( 11). Each extracl obtained during step by step extraction proces;es was examined by SOS (sod1um 
dodecyl sulfatel polyacrylamide gel electrophores1s ( 12). T he electrophorellc pattern� of the keratin 
fract1un and it, charac1ens1ics in formation of filaments wcre ,1m1lar 10 tho�e reponcd by Sun & 
Green ( I I). Antiserum for keratin fraction WdS obtamed b} ordinary immun11auon techniques in New 
Zealand White rabbits. Double di!Tusion tests showed two precip11in band� betwecn the keratin 
fraction and the antiserum. The keralln fract1on d1d not rcact with the pre1mmune rabb11 serum 

RESULTS 

No reaction products of PAP were found in all the control sections but all the sect1on� 

treated with primary antibodies revealed strong brown to red-brown reactivity in the 

epidermis. eccrinc sweat ducts and hair follicle,. Although we have U!>ed coasecutive 

sections lO confirm the correspondence between reacted PAP and amyloid deposih cone 

sect1on for th1onavin T or dylon staining and a com,ecutive section for the 1mmunoperoxi­

dase reaction). none of the amyloid depos1ts reacted wtth anri-keratm antibodies and no 

reaction product� were stained (fig. I a. b. Fig. 2a. bl 

DISCUSSION 

The PAP method has the fotlow1ng merits: IJ consecutive sections can easily be used for 

comparative staming; 2) m normal paraffin sections deta1ls of the tissue spec1men� are 

Fig. I. (aJ Lichen arnyloidosus. Dy lon stam. Abundant amyloid deposits (Al are stamcd red m the 
papiUar} derm1s X220. (b) Same ca�e of hchen amylotdosus. PAP method was u&ed m thc ,erial 
section from the section of Fig. a (asterisked rete ridges of Fig. h corre�pond to those of F111 a). 
Although a strong red brown positive reaction i, shown in the whole epidermis. amyloid depo�it, tAl 
are completely non-reacuve X220 

Fig. 2. la) Macular amyloidos1s. Dylon stain. Scattered or grouped amyloid 1slands (A--+) are ,t:11ned 
red in the papillary dermis. X275. (bl Same ca�c of macular amyloidosis. PAP method was used m the 
serial \ection from the secllon of F1g. a (astensked rete ridges of Ftg. b correspond 10 tho�e of Fig. a ). 
Although a strong red brown positive reacllon 1s shown in the whole ep1derm1s, amyloid depo�ll� 
(A-.) are completely non-reactive. They can be found as small round islands wcaklv sla1ned 
compared with the background light brownish colour of collagen fibers. x275 
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better preserved than in frozen sections which are used for immunofluorescence microsco­

PY, and the antigen localization can be detected with more accuracy; and 3) the procedure 

has high sensitivity for antigen detection (100 to 1000 fold higher than immunofluores­

cence) (13). 

In our study, amyloid stained negatively for keratin determinants while the epidermis 

always stained strongly positive. Some denaturation of antigen determinants may occur 
during the process of fixation and embedding for paraffin sections. However, as all the 

slides showed strongly positive reaction products in the epidermis, we do not believe that 

only amyloid deposits were denaturated and therefore stained negatively. 

From these findings, it may be suggested that the amyloid deposits of primary cutaneous 

amyloidosis either contain no keratin-like antigens, or only a small amount of keratin-like 

antigens which are derived from degenerated keratinocytes. These results differ from 

those of immunofluorescence microscopy which revealed a positive reaction of anti-whole 

keratin antibodies with amyloid deposits (3, 4, 5), but the reason is unknown. We suggest 

that: I) since whole keratin antigens were collected from a variety of calluses, pure 

antigens are difficult to obtain; 2) materials other than anti-whole keratin antibodies may 

contaminate the antibody making processes; 3) techniques, reagents and the processes 

between immunofluorescence and immunoperoxidase methods are quite different. 

In addition, since amyloid deposits can easily absorb immunoglobulins, C3 etc. (14, 15), 
amyloid deposits in frozen sections may non-immunologically react with anti-keratin 

antibodies, if the frozen sections better preserve this non-specific absorbability than the 

paraffin sections. These possibilities are speculative, and further investigations and con­
siderations are needed. 
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