Diagnostika amyloidozy z pohledu
patologa

Latalova P., Flodr P., Tichy M.

Ustav klinické a molekularni patologie
LF UP a FN Olomouc

w O U







Uvodem - vzacna jednotka i pro patologa

Statistika Ustavu klinické a molekularni
patologie LF UP a FN Olomouc

r. 2005 — duben 2013

— 99 vysetreni, v jejichz diagnostickém zavéeru byla
uvedena amyloiddza (79 pacientu)

~ 0,044% vsech provedenych vysetreni bioptickych a
nekroptickych



Biopticka + nekropticka vysetreni
2005 - 2013

224790 vysetreni celkem
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Podil bioptickych a nekroptickych
vysetreni s dg. amyloidozy

Dg. amyloiddzy (99 vysetreni)
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Zastoupeni jednotlivych podtypu
amyloidozy v souhrnu 99 vysetreni
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Je vzacna,...

ale umime ji poznat.



Pojmeme podezreni
(zakladni preparat v barveni hematoxylin-eozin)




Spec. barvici metody
(Kongo Cerven, metylzelen)




Spec. barvici metody
(Kongo Cerven, metylzelen)




Spec. barvici metody
(Kongo Cerven)
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Polarizacni vysetreni

e vyuziti fyzikalnich vlastnosti amyloidu

e B -struktura amyloidu indukuje optické efekty
v polarizovaném svétle



Polarizacni vysetreni — optickeé jevy

 Dvojlom (=birefringence) — schopnost
nékterych latek rozdélit paprsek svétla na dva,
které maji navzajem kolmé roviny

— tzv. radny a mimoradny paprsek

* Dichroismus — schopnost latky absorbovat
riznou c¢ast svételného spektra v rtiznych
rovinach



Polarizacni vysetreni

e Polarizacni mikroskop — opticky mikroskop se dvéema
specialnimi filtry ve své optické ose — polarizator (mezi
zdrojem svétle a preparatem) a analyzator (meazi
preparatem a okularem)

e Pozorovani v tzv. Cross-Nikolové poloze

— roviny obou filtrd jsou k sobé kolmé - nastaveni otocnym
polarizatorem do takové polohy, kdy zorné pole co nejvice
ztmavne

— jednolomné latky (voda, cytoplazma) zGstavaji temné,
dvojlomné latky (krystaly, nékteré molekuly) se zobrazi svétle na
tmavém pozadi, protoze pouze jeden ze dvou paprskl prochazi
analyzatorem — ten, ktery je rovnobézny s jeho rovinou

— pozorovana barva zavisi na vysce vrstvy dvojlomné latky
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Physical basis of colors seen in Congo red-stained
amyloid in polarized light
Alexander J Howie', Douglas B Brewer’, Daniel Howell* and Adrian P Jones®

Amyloid stained by Congo red is traditionally said to show apple-green birefringence in polarized light, although

in practice vanious colors may be seen between accurately gossed polarizing filters, called polarizer and analyzer. Other colors
are seen & the polarizer and analyzer are ungossed and sometime s when the slide is rotated. Previously, there has been no
satisfactory explanation of these properties. Birefringence means that a material has two refractive indices depending on its
orientation in polarized light. Birefringence can change linearly polarized light to elliptically polarized, which allows light
to pass a qossed analyzer. The birefringence of onentated Congo red varied with wavdength and was maximal near its
absorption peak changing from negative (slow axis of transmission perpendicular to smears or amyloid fibrils) on the
shortwave side of the peak to positive (slow axis parallel) on the longwave side. This was explained by a property of any light-
absorbing substance called anomalous dispersion of the refractive index around an absorption peak Negative birefringence
gave transmission of blue, positive gave yellow, and the mixture was perceived as green. This explains how green occurs
in idea conditions. Additional or strain birefingence in the optical system, such as in glass slides, partly or completely
eliminated blue or yellow, giving yellow/green or yellow, and blue/green or blue, which are commonly seen in practice and
in illustrations. With uncarossing of polarizer or analyzer, birefringent effects declined and dichroic effects appeared, giving
progressive changes from green to red as the plane of polarization approached the absorbing axis and from green

to colorless in the oppaosite way. This asymmetry of effects is useful to pathologists as a confirmation of amyloid. Rather
than showing “apple-green birefringence in polarized light” as often reported, Congo redstained amyloid, when examined
between aossed polarizer and analyzer, should more accurately be said to show anomalous colors.

Labaratory hwvestigation (2008) 88, 232 - 242; dot10.103 &fabinves 3700714; publshed onfine 31 December 2007
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No previous expk of the mechanisms has been
atisfactory, partly because of incomplete accounts of the

Many pathologists use Congo red to male a diagnosis of amyloid
and state the common opinion that in polaized light, Congo

red-stained amyloid shows apple-green birefringence, sometimes
called apple-green dichroism. Is this opinion comec® A cursory
@ance at published micrographs said to illustrate this color re-
veals that most show more than one color and hat some do not
even show green. In everyday pradice, a diligent pathologist may
have been disuaded from a disgnosis of amyloid, or at least
puzzled, if green was not the only color or if green was not seen. If
the general opinion & rrect despite these findings and Wus-
trations, what is the explanation of the green colog? If it is not
comet, what i the explanation of the colors seen, and what
B a better expression 10 wse? Does an undentanding of the
mechanisms help the pathologist in practice or give an insight
into the interaction between Congo red and amyloid?

properties of Congo red-stined amyloid. We investigated
these using polarizing microscopy.™ Because some princi-
ples of polarizing microscopy may not be widely known, they
are gven here 1o help understand this study.

Polarizing Microscopy

Polarization means that light waves vibrate in only one plane.
One way to achieve this is by use of the polanizing filters
available for microscopes, called a polarizer when inserted in
the optical path between light source and specimen stage and
an analyzer when inserted between the specimen stage and
eyepieces. Polarization effects are generally identical if either
filter is inserted on its own, or if cither & rotated. If just a

"Deparnent of Pathalogy, Universty Colege London, London, UK “Depamment of Pathalogy, Universty of Srmingham, mmingham, UK and Depyrmene of Bash
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Ne vsechno, co vykazuje dvojlom,
je amyloid...



Uratove krystaly (dna)
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(Kongo Cerven)




ni vazivo jazyka (hematoxylin-eozin)

X<

Podslizni



Bila birefringence vaziva + zelenooranzova birefringence amyloidu
v myokardu




Vyskyt amyloidu ve tkanich

e steny cev

intersticium

e oblast bazalnich membran
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Vyskyt amyloidu ve tkanich

e stény cév
e jntersticium

e oblast bazalnich membran




Vyskyt amyloidu ve tkanich

e stény cév
* intersticium

e oblast bazalnich membran




Méne caste lokalizace amyloidu

e Bp

e~




Imunohistochemické vysetreni

prukaz amyloidu metodou neprimé imunohistochemie
formalinem fixovana tkan zalita do parafinu

s dobrou vypovedni hodnotou vysetrujeme pritomnost
amyloidu na bazi sérového amyloid-asociovaného
proteinu A

— ,Anti-Human Amyloid A, Clone mc1“ (monoklonalni
mysi protilatka, Dako)

a na bazi transthyretinu — ,,Anti-Human Prealbumin“
(polyklonalni kralici, Dako)
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Amyloid A, punk




Amyloid A, punkcni biopsie ledviny




Transthyretin
endoskopicka biopsie myokardu



Imunohistochemické vysetreni lehkych
retézcl imunoglobulinl kappa/lambda

e ztizeno prirozenou variabilitou N-terminalnich
casti retézcu

e sSiroké spektrum komercné dostupnych
protilatek + individualné pripravované
protilatky pracovist zabyvajicich se
amyloidozou



Imunohistochemické vysetreni —

A\ A4

rozsireni spektra

e nespecifické soucasti vSech typu amyloidu
— SAP — sérovy amyloidovy protein P

e vzacneé proteiny systémovych amyloidoz
— apolipoprotein Al
— fibrinogen
— lysozym



Vysoce validni vysetreni — hmotnostni
spektrometrie

Laserova mikrodisekce

e prvni krok na cesté k diagnéze pomoci
hmotnostni spektrometrie
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Zaverem

e histochemie s imunotypizaci amyloidu

e hmotnostni spektrometrie po laserové
mikrodisekeci

* mezioborova spoluprace
— komplexni diagnostika s moznou volbou terapie






