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Abstract: Diagnosis of diseases depends on histopathology using formaldehyde-fixed, paraffin-embedded
tissue. Alternative handling methodologies such as Polymerase Chain Reaction (PCR) helps the pathologists
for confirmative diagnosis of many diseases including mycotic infectious diseases. The present study was
carried out on pregnant sheep and goats expermmentally mfected with A.fumigatus and C.albicans.
Formaldehyde-fixed, paraffin-embedded placental tissues were stained with haematoxylin & eosin (HES),
periodic acid Schiff (PAS) and Gomori methanamine silver (GMS) stains for histopathological examination,
followed by PCR using specific primers for A. fumigatus and C. albicans. Histopathological examination of
placental tissue from aborted ewes and goats due to 4. fumigatus revealed extensive necrotizing placentitis with
most of the necrotic area and blood capillaries massively invaded by 4. fumigatus hyphae. In case of
C.albicans aborted animals, placenta revealed severe extensive necrotic placentitis with C. albicans spores
scattered in the affected area and pseudohyphae were penetrating the vascular and fetal membranes. All
Aspergillus hyphae and candida pseudohyphae gave positive results with PAS and GMS stain. Using PCR,
confirmed the histopathological results as it gave positive results with all these experimentally infected animals.
This techmique showed high sensitivity in formalm fixative, paraffin placenta tissue blocks although there were
no pre-treatment steps in the DNA extraction procedure. This technique was also highly specific to identify the
mycotic agents to genus level In conclusion, histopathological changes accompanied with PCR on the fixed

tissue samples are essential for sensitive and accurate diagnosis of mycotic placentitis in small ruminants.
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INTRODUCTION The hematogenous  spread of the

Mycotic placentitis is a major worldwide cause of
abortion mn ammals. It tends to sporadically occur
although on some occasions a sigmficant percentage
(10-20 %) of pregnant animals in a herd may be affected.
It usually occurs in the third trimester of pregnancy [1].

Aspergillus fumigatus i3 a ubiquitous fungus which
1s responsible for gastromtestinal infections, pneumonia
and mammary gland infections, both in humans and in
animals [2] and considered the most common cause of
mycotic placentitis [3]. Also, it 18 responsible for about
75% of mycotic abortions [4,5]with most of the remaining
25 % being caused by Zygomycetes and Candida spp.
[4, 5].

fungus
may be exacerbated by any mmmunodeficient or
immunosuppressive condition of the host such as
corticosteroid therapy, prolonged antibiotic treatment,
local treatment of vagina and cervix, infection with viruses
such as BVDV and IBR [6] and metabolic disturbance or
stress factors [7-9].

Diagnosis of mycotic abortion is mainly carried out
using microscopical, serological and cultural examinations
[10]. The microbiological methods are time-consuming and
lack sensitivity, while the serological tests have variable
specificity  [11,12].
histopathological examination is essential to confirm the

sensitivity  and Therefore,

mycotic infection from the morphological details of fung:
within tissue sections, but as the appearance of hyphae
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in sections is altered by a number of factors, this may be
considered difficult for some mvestigators [13].

of the lack of sensitivity and
specificity of cumrent diagnostic methods, research
to find a methodology which would
allow an early and effective diagnosis of the mycotic
disease [9]. Recently, techmques based on molecular
biology have been adapted for the identification of

In view

continues

mycotic pathogens [14,15]. Such techmiques provide
early, simple, sensitive and reliable diagnosis of these
mfections [16,17].

During recent years, PCR methods performed with
deparaffinized tissue sections have been used to improve
the detection and identification of pathogens n fixed
specimens [18,19]. Therefore, the present study reported
the profits of the PCR method performed with embedded
paraffin fixed tissue in some cases of placentitis due to
Aspergillus fumigatus and Candida albicans mfections
in small ruminants.

MATERIALS AND METHODS

*  Systemic mycotic abortion was mnduced in pregnant
ewes and goats in two separated previous studies
[20, 21]. In the first experiment, groups of pregnant
ewes and goats were intravenously moculated with
10 ml of viable spore suspension of Aspergillus
Sfumigatus, while 1n the other study the same was
done using Candiada albicans.

*  Archived blocks of paraffin section from these
ammals were used for both histopathological
examination and PCR assay.

Histological Examinations: Paraffin wax sections 5 pum
thicknesses were stained with Haematoxyln &
Eosin (HES), Periodic Acid Schiff (PAS), Gomori
Methanamine Silver (GMS) and examined for 4. fumigatis
and C. albicans [22].

Molecular Diagnosis: Paraffin sections of the same tissue
blocks were subjected to molecular diagnosis of mycotic
placentitis using PCR.

Table 1: A fismigetus and C. adbicanys -specific primer pairs characteristics

Polymerase Chain Reaction (PCR)
Reference Strains Preparation: 4. fumigatus and
C. albicans reference strains used as positive controls
were kindly offered by the Department of Chemistry of
Natural and Microbial Products-National Research Center,
Egvypt. A fumigatus was grown in Sabouraud Dextrose
Agar media (Catno 211584, Difco Laboratories, Detroit,
Mich.) at 25-35°C for 2-3 days, while C. albicans was
cultured on solid yeast peptone dextrose media
(YPD)(Cat.no 242720, Difco Laboratories, Detroit, Mich. )at

30°C for 48 h prior to DNA 1solation.

DNA Extraction: DNA was extracted directly with no pre-
treatment from a loopful of fungal cells using DNeasy
Blood & Tissue Kit (Qiagen Co. Cat. no. 69504) following
the manufacturer mstructier, while formalin fixed,
paraffin embedded placental tissue sections (25mg)
were deparaffimzed with xylene and DNA was extracted
using the same kit according to the manufacturer

instructions too.

A. Fumigatus Primers and PCR Amplification: The PCR
primers used in this study were designed according to
Logotheti ez al [23] using the Primer Quest program
(http:// fApplications/
Primerquest) and corresponded sequences of
A. fumigatus aspergillopepsin gene deposited in the
GenBank database as shown in table. 1

Each PCR reaction mixture (50 ul) contained 25ul
PyroStart™ Fast PCR Master Mix (Fermentas Co. Cat. no.
Ko211), 2 pl for each primer (100 pmol) with 6pl of DNA
extracted from pure fungal culture or 21 ul of DNA
extracted from paraffin sections.

PCR was performed in PTC-100 Peltier Thermal Cycler
(MJ Research, Incline Village, USA). The first cycle
included 1min of denaturation at 95°C. This first step was
followed by 39 cycles of 25 of denaturation at 94°C, 5s of
ammealing at 57°C and 10s of primer extension at 72°C and
a final extension step of 72 °C for 10min. A 10l aliquot of

www.idtdna.com/  Scitools

to

the amplified product was analyzed on 1% agarose gel
and stained with ethidium bromide. Appropriate positive
and negative controls were mcluded.

Primer pairs Sequence (5-3") Amplicon size (bp)
A. fumigeus PEX1 TATGTCTTCCCCTGCTCC 250 bp
PEX2 CTATGCCTGAGGGGCGAA
C.albicans SC1F CGGAGATTTTCTCAATAAGGACCAC 670bp
SCIR AGTCAATCTCTGTCTCCCCTTGC
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C. albicans Primers and PCR Amplification: The
oligonucleotide primer pair (Table 1) was designed by
Galan et al. [17] in corresponding to sequences of
. albicans KER1 gene deposited in the Gen Bank
database. The PCR mixture and conditions were
identical to that of A. fumigafus except the annealing at
60°C for 15s.

RESULTS

Microscopical examination of placental fissue
collecied from aborted sheep and goats experimentally
infected with A fumigafus  revealed  extensive
placentitis. Coagulative necrosis

extended throughout foetal and
of chorioallantoic villi was also

necrotizing
which was
placental
detected. The area of necrosis was associated with
massive polymorphonucl ear and lymphocytes
(Fig. 1). Most of the and blood
capillaries were massively invaded by A. fumigatus
hyphae which gave positive result with PAS (Figs. 1&2)
and GMS stain (Figs. 3 &4). The hyphae were
branching dichotomously at angle of 45°C, they usually
have uniform width and are septated when examined at
high magnification.

Histopathological examination of placentome of
aborted ewes and goatz infected with C. albicans

tigsues

cells

necrotic area

extensive necrotic

revealed
necrotic

severe placentitis.

The area showed massive infiltration

Fig. 1: A section in placenta of experimentally infected
she goat with A. fumigatus showing sever
degeneration and necrosis of maternal and fetal
placenta with mycotic hyphae distributed
and associated with neutrophils infiltrations.
[PAS stain, X200].
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Fig 2: A szection in placenta of experimentally infected
sheep with 4. fiumigatis showing

Fig. 3: A section in placenta of aborted goat, showing
psudohyphae of C. albicans. (GMS, x400

Fig. 4: High magnification of fig.3 (GMS, x800).

with mononuclear cells, neutrophils and macrophages.
Phagocytic activity of trophoblast cells toward
. albicans was detected. . albicans spores were
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Fig. 5: A section in placenta of aborted goat, showing
Pseudohyphae of C. albicans [PAS, X 400]

Fig. 6: A section in placenta of aborted goat, showing
Pseudohyphae of C albicans [GMS, X 400].

Fig. 7: High magnification of fig.6, showing C.albicans Dimorphism. Blastospores are unicellular forms of the fungus
that divide by budding, Hyphal branches and/or secondary branches are produced and constituting a mycelium

psudohyphae.

gcattered in the affected area and pseudohyphae were
penetrating the wvascular and fetal membranes and
they were positive with PAS (Fig. 5) and GMS stains
(Fig.6). Like other pathogenic fungi, C. albicans is
dimorphic. This veast exhibited a number of different
morphological forms under different environmental
conditions; such forms include budding yeast cells
{blastospores, blastoconidia), pseudohyphae (elongated
cells which appear as filamentous cell chains), true
hyphae and clamydospores which were pogitive with
GMS (Fig. 7).
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For confirmation of the histopathological
examination, PCR was performed using DNA extracted
directly with no pre-treatments from formalin fixed,
paraffin embedded placental tissues. This technique
showed high sensitivity and specificity in the detection
and identificati on(to the genus level) of 4. fiumigatus and
C.albicans that are responsible for mycotic placentitis in
small ruminants as showed in Fig. 8 & 9. PCR gave the
expected PCR product in all A. fimigatis (250bp) and
Clalbicans (670bp) experimentally infected sheep and
goats.
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Fig. 8: PCR of A finigatus DNA in paraffin-embedded
tissues. Lanes 1&8,100bp ladder; Lane 2,
positive  control; Lanes 3-7, amplified
A. firmigatus DNA(250bp) in aborted fetal tissue
samples;Lane9, negative control.

DISCUSSION

Fungi can produce reproductive failure in animals
either as a direct result of establishing infection in the
genital system or by producing toxin metabolites
(mycotoxing) [8], which are consequently ingested and
absorbed. Mycotic abortion is the most important
consequence of fungal infection of the genital tract (6.8%)
caused commonly by both A. fimmigatus (62%) and C.
albicans(2%) that normally present in the cervicovaginal
cavity of dairy cows with or without reproductive
diseases [3, 8].

Current diagnostic methods have not proven to be
sufficiently sensitive and specific to enable an early and
effective diagnosis of the mycotic diseases, with the
result that the search for an optimal diagnostic method
continues [24]. As fungi are ubiquitous in the
environment their presence could be the result of
contamination so the diagnosis of mycotic abortion
requires compatible lesions in the placenta (necrotizing
placentitis) or fetus in addition to the microscopic
demonstration or isolation of fungi [7] and the
histopathological evaluation as part of a postmortem
examination.

From the histopathological examination, it was
evident that placental tissues are a favorable environment
for growth of A. fismigatus. This was in agreement with
El-Naggar et el [20]. In this respect, it was reported that
placenta contains substances which enhance fingal
growth [25]. The high infiltration with polymorphonuclear
and lymphocytic cells in the necrosed area indicated that
A. firmigatus may cause suppurative inflammation. Also,
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Fig. 9: PCR of C. albicans DNA in paraffin-embedded
tissues. Lanes 1&8,100bp ladder; Lane 2, positive
control; Lanes 3-7, amplified C. albicans DNA
(670bp) in aborted fetal tissue samples; Lane9,
negative control.

polymorphomuiclear cells play a significant role in
host defense against Aspergillosis as reported by
Diamond and Clark [26]. Hyphae of A. fimigatus were
massively scattered throughout the necrotic tissue of
placentome and concentrated mainly in the maternal
placenta directed to the chorionic villi of foetal
placenta. These results agreed with El-Naggar et al. [20]
and Krogh [27]. Regarding C. albicans, Necrotizing
placentitis in aborted animals may be due to invasion of
C. albicans into blood vessels and capillaries of maternal
and foetal placenta leading to thrombosis and necrosis of
affected area as a result of metabolites or toxic products
of C. albicans hyphae in tissue. Besides, Phagocytic
activity of trophoblast cells toward C albicans was
detected and pseudohyphae were penetrating the
vascular and fetal membranes which were positive with
PAS. Similar results were obtained by El-Naggar et al.
[21].

In recent years, PCR methods performed with
deparaffinized tissue sections have been used to improve
the detection and identification of pathogens in fixed
specimens [19]. This methodology needs to use strict
positive and negative controls and exact comparison with
histological features and mycological analysis is required.
However, false-negative and false-positive results due to
artifacts in amplification, or sampling and possible
exogenous contamination by microorganisms are still very
important pitfalls in molecular diagnostic pathology
[28, 29]. In the present study, there was no evidence of
contamination by external sources and strict laboratory
precautions were applied to avoid carry over and false
positive results.
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In this work, primers corresponded to sequences of
A. fumigatus aspergillopepsin gene and C. albicans KER1
gene were used for molecular diagnosis of A fumigatus
and C.albicans directly from formalin fixed paraffin
embedded placental tissue blocks of experimentally
mnfected sheep and goats. The PCR techmques used here
for confirmation of the results of histopathological
examination, showed a high sensitivity in paraffinized
tissue of all infected animals in comparison with the
positive controls although the extraction procedure didn’t
involve any pre-treatment steps. This came in contrary
with previous reports that necessitate the use of a variety
of disruption methods to lyse conidia and hyphae which
mclude freezing in liquid nitrogen, grinding with mortar
and pestle, sonication, glass bead milling and
microwaving [30-34]. Smce earlier detection of nfection
permits prompt imtiation of antifungal therapy with a
greater likelithood for improved survival and reduced
morbidity, therefore PCR 1s preferred for confirmation of
mycotic placentitis causative agents even in fixed tissues.
However, further studies are needed for evaluation of this
technique in tissue samples from naturally infected small
ruminants with mycotic placentitis.

In  conclusion, following  histopathological
examination, because of the used PCR ability to detect
extremely small quantities of DNA, it is a promising mean
to confirm mycotic placentitis and abortion and offers
many advantages even when applied on archived
formalin-Fixed Paraffin embedded tissue.
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