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The effect of prolonged decalcification on the immunohistochemical staining
of Leishmania infantum amastigotes in formalin-fixed, paraffin-embedded
canine soft tissues (lymph nodes)
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LLOAT 20U ELTOTLOUEVOVS € TAQAPIVT) LaAa®OVGS LOTOVS 0RVAOV (Agppoydyyla)
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ABSTRACT. The aim of this report was to present the preliminary results of the effect of prolonged decalcification on the
immunohistochemical staining of Leishmania infantum in formalin-fixed, paraffin-embedded canine soft tissues. A heavily
parasitized by Leishmania infantum amastigotes popliteal lymph node was used in this study. One half of a surgically excised lymph
node was processed according to a decalcification protocol (for 40 days), while the other half was processed without decalcification.
Immunohistochemical staining for Leishmania infantum was then applied on both decalcified and non-decalcified lymph node
sections. The amastigotes were stained and detected in non-decalcified sections, whereas a significant reduction of immunostaining
was observed in decalcified sections. It is likely that parasite antigens are altered by the decalcification procedure, probably as a
result of the long lasting effect of decalcifying acids on both the amastigotes and the host cell cytoplasm. Consequently, it seems
that immunohistochemical detection of Leishmania infantum amastigotes is significantly affected following prolonged tissue
decalcification.
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IMEPIAHWH. Z%076¢ ™¢ avopods oautig VOl 1 TTOQOVOT00T TMV TTQORATOQTURMY KTOTEAEOUATOV TS ETIOQOONS TS QM-
TETAPEVNC ATAOBECTWONG TAV® 0TV AVOCOIOTOYN XY X0 ™ Leishmania infantum og LOVILOTONUEVOUS OE (POQUOAN KL
EWTOTLOUEVOVS O€ TTAQOP{VT LOTOUS ORUAOU. XONOUOTOUONRE LYVUORG AEUPOYAYYALO PE EVTOVY TOQOOTTWON UE OUAOTLYOTA
w™¢ Leishmania infantum. To (W06 ostd 10 AeUPOYAYYALO, UETA TV XELQOVQYIXT| TOV agaipeom, vtopritnxe ot dwadimaocio omo-
opéotwong (dudoxelag 40 nuepwv) og avtiBeon pe o dhho wod. H avoooiotoynuuxti xodon me Leishmania infantum epoouo-
OTIXE OTY) OUVEYELOL O€ ATTOOBEOTWUEVES KO U] OTTALOPECTMUEVES TOUES TOV AEUPOYOYYAIOU. TS TEAEVTOLES, TO QUAOTLYWTA YO~
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OTNRAY RO AV VeVOnray xweic duorohio oe avtiBeon e tig amaofeotmuéves TOUES. IIBavAOV, Ta TUQAOLTIRA AVTLY GV TQOTTO-
TOLOUVTAL UE T OLadrRaoic TS TOOBETTMONS AGYM TS TOQATETAUEVNS ETIOQOONS TMWV OEEMV TTOV XONOLUOTOLOVVTOL TAV® OTO
OUOOTLYWTE GO0 %Ol OTO RUTTUQOTACOUA TOV ®UTTAQWV. Eronévmg, 1 avoooiotoynuixy aviyvevon tov apaotlywtey T
Leishmania infantum qaiveton vo e dteTon onuovtind HeTd amd TUQOTETOUE VY ATUORETTMON TOV LOTOD.

AéEeig evgernoiaons: amaoBE0TmON LOAARWV LOTOV, VOCOLOTOXNWRY XoDON, Leishmania infantum, orihog

Canine visceral leishmaniosis is a protozoal
infection caused by Leishmania infantum
(Dereure et al. 1999, Gradoni 1999). Several methods
are currently used for the diagnosis of the disease, such
as serology, culture, microscopic detection of the
parasite in bone marrow and lymph node aspirates and
PCR. Histopathological examination of skin or other
organ biopsies, routinely stained with hematoxylin and
eosin, is usually inconclusive when the parasite number
is low. In these cases, the immunohistochemical
staining of leishmania amastigotes has proved to be
undoubtedly efficient in establishing the diagnosis
(Bourdoiseau et al. 1997). Canine visceral leishma-
niosis is believed to be a cause of claw disease that is
usually reminiscent of immune-mediated (e.g lupus
erythematosus) or auto-immune skin disease
(Koutinas, unpublished data). Amputation of the distal
phalanx of a digit is commonly used for histopatholo-
gical examination following decalcification of the bone
of the excised phalanx. The purpose of this study was
to evaluate the effect of the above decalcification
protocol on the immunohistochemical staining of
Leishmania infantum amastigotes in formalin-fixed,
paraffin-embedded canine soft tissues. The material
consisted of surgically excised, formalin-fixed, popliteal
lymph node from a dog examined at the Small Animal
Hospital of the Veterinary School of the University of
Thessaloniki. The diagnosis of leishmaniosis was
confirmed both by cytology of fine needle aspiration
biopsy from popliteal lymph nodes and serologic
indirect fluorescent test (Leishmania-Spot IF,
Biomerieux, Marcy I’Etoile, France). Direct smear
made from the aspirated material and stained with
Haemacolour stain (Merck, Darmstadt, Germany)
revealed a high number of Leishmania infantum
amastigotes under light microscopy. Following the
establishment of the diagnosis, the left popliteal lymph
node was surgically excised. One half of the lymph
node was fixed in 10% neutral buffered formalin and
then embedded in paraffin according to routine
procedures, while the other half underwent decalcifi-

cation, before being routinely processed. For decalcifi-
cation, the tissue was placed in a solution consisted of
sodium citrate and formic acid, prepared according to
the following protocol: solution A was prepared by
adding 50g anhydrous sodium citrate or 81.1 g hydrate
sodium citrate to 250 ml of distilled water, while
solution B is prepared by adding 125 ml formic acid
90% to 125 ml of distilled water. Then solutions A and
B were mixed and the distal phalanx was placed in
decalcifying solution for 10 days. This step was
repeated 4 times, with freshly prepared solution each
time, rising the overall decalcification period to 40 days
(Bancroft and Cook 1984). Both samples were then
sectioned at 6 um (six sections each) and stained with
the immunohistochemical procedure described for
labelling Leishmania infantum amastigotes (Bourdoi-
seau et al. 1997) with several modifications (Papado-
giannakis et al. 2005). Briefly, the slides were deparaf-
finized, hydrated and incubated in 4% hydrogen
peroxide to block endogenous peroxidase activity. A
hyper-immune serum from another dog naturally
infected with Leishmania infantum (IFA titer: 1/3200)
diluted 1:100 in 0.01M PBS was used as primary
antibody. Following an over night incubation at 4°Cin
a humid chamber and washing in PBS, the slides were
incubated with sheep anti-canine IgG conjugated with
horseradish peroxidase (Serotec, Kidlington, Oxford,
U.K). The reaction was developed with 3.3 diamino-
benzidine (DAB) solution (Sigma, St. Louis, MO,
U.S.A). Finally, the slides were dehydrated, cleared,
counter-stained with Harris” hematoxylin and mounted
with coverslips. Before being incubated with the
primary antibody, three sections were subjected to
antigen retrieval in citrate buffer, 0.1M, pH 6 in a
microwave oven for 15 min, as previously described
(Shi et al. 1993).

Leishmania infantum amastigotes were stained and
easily detected in non-decalcified sections without
antigen retrieval (Figure 1). However, in decalcified
sections, even those that underwent the antigen
retrieval procedure, the immunohistochemical staining
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Figure 1. Non-decalcitied lymph node
section in which a high number of
Leishmania infantum amastigotes are
seen by immunohistochemistry (DAB
chromogen, x 1000).

Ewdva 1. Totohoyui toun amtd un ama-
ofeotmuévo heppoydyyo oto omoio
TAQUTNOETAL PEYAROS UOLOUGG CLaLOTL-
ywtdv mg Leishmania infantum pe avo-
oototoynut xodon (xowuoysvo
DAB, x 1000).

Figure 2. Decalcified lymph node
section in which severe vacuolation of
the cytoplasm of parasitized cells is
observed along with significantly
reduced staining of Leishmania infantum
amastigotes by immunohistochemistry
following antigen retrieval (DAB
chromogen, x 1000).

Ewova 2. Totohoywni towj ad ama-
ofeoTmUEVo heppoydyyio oto omoio
TOQOTNQEITAL EVTOVY KEVOTOTOIMOT TOV
HUTTAQOTAAOUATOS TV TTUQUAOLITLIOUEV WV
KUTTAQWV TAQGAANAG pe onpovTiry pei-
MO TNG XODONG TWV AUATTLYDTDV TG
Leishmania infantum e avoooioToyUL-
11N (OO UETA TV AoRAAELYPN TOV
avtydvou (xowpoyovo DAB, x 1000).

intensity was significantly reduced leading to the
observation of a low number of faintly stained amasti-
gotes in most areas of the sections. Additionally, severe
vacuolation of the cytoplasm of parasitized cells was
also observed making the detection of faintly stained
amastigotes even more difficult (Figure 2). Since
vacuolar degeneration of basal cells has already been
observed in claw biopsies in canine leishmaniosis, but
also in several other diseases of the canine claws,

decalcification procedure, which is always applied in
claw biopsies, cannot be excluded as the cause of this
vacuolation.

The decalcification procedure, applied in this
study, significantly reduced the immunohistochemical
staining of Leishmania infantum amastigotes, probably
because several epitopes were destroyed or modified
by the prolonged action of the decalcifying agents on
the structure of the parasite antigens. This assumption
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is further supported by the fact that immunohisto-
chemical staining of amastigotes was significantly
reduced even when antigen retrieval was employed.
The severe vacuolation of the cytoplasm, observed in
many parasitized cells, could be attributed to the long
lasting action of the formic acid on the sulfur-
containing structures of the cytoplasm leading to
carbon monoxide elaboration or to the degenerating
effect of the chemicals on cytoplasmic vacuoles or
other structures.

Lymphocytic interface dermatitis has recently been
observed in claw beds of dogs with positive diagnosis
of leishmaniosis both in clinically unaffected claws as
well as in dogs presenting with onychogryposis, without
observation of Leishmania infantum amastigotes in
amputated and decalcified distal phalanx sections
stained with hematoxylin and eosin (Koutinas,
unpublished data). Immunohistochemical staining for
the detection of Leishmania infantum amastigotes in
these cases would offer a necessary next step in further
elucidating the pathogenesis of canine leishmaniosis.
However, based on the results of this study, the
amputation of the distal phalanx and the subsequent

decalcification described above would most likely
interfere significantly with the immunohistochemical
staining of amastigotes. As an alternative, either
another decalcification protocol could be used
following its evaluation, or preferably, the onycho-
biopsy without onychectomy technique for canine
claws (Muller and Olivry 1999) could be performed
which due to the small size of the bone sampled,
decalcification time is short and probably immuno-
staining of amastigotes would not be affected signifi-
cantly, since at least in humans it has been shown that
immunoperoxidase staining of several antigens (in
particular IgG and IgA) in soft tissues are not affected
significantly when the decalcification time is short
(Mukai et al. 1986). Further research has to be carried
out in order the results of this preliminary study to be
better evaluated, in which a higher number of samples
both from dogs with leishmaniosis and normal dogs
will be examined.
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