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Abstract

The research of feed components of minks (frozen fish and meat offal, dried haemoglobin, dried protein, wheat, barley, wheat and
barley meal), and ready-mixed mink feed were investigated by mycological method in Sabouraud’s Agar and Czapek Agar. The
mycological examination of mink feedstuffs veriffed its contamination with Acremoniella atra, Alternaria spp., Aspergillus spp.,
Aureobasidium pullulans, Candida spp., Chaetomium spp., Cladosporium spp., Coremiella cubispora, Crysonilia sitophila, Curvularia
spp., Fusarium spp., Gliocladium spp., Moniliella acetoabutans, Mortierella spp., Mucor spp., Penicillium spp., Sporothrix cyanescens,
Stemphylivm spp., Trichophyfton ferrestre, Zygosporium masonii, and Wangiella spp. Mycological examination of the mink liver, lungs
and kidneys showed contamination with Acremonium spp., Actinomyces israellj Arthrographis kalrae, Aspergillus spp., Aureobasidium
pullulans, Candida spp., Chaetomium spp., Cladosporium bantianum, Cladosporium sphaerospermum, Conidiobolus coronatus,
Curvularia spp., Emmonsia spp., Fonsecaea pedrosoi, Geotrichum candidum, Mucor spp., Penicillium spp., Scedosporium prolificans,

Sporothrix cyanescens, and Wangiella spp.
Key words: mink, feed, fungi.

Introduction

At present animal diseases such as mycoses
(mycopathies) caused by fungi are considered as one of
the most essential urgent issues of veterinary medicine in
the world. As the possible reasons for the increase of the
number of mycopathies in animals the researchers con-
sider the immunity reducing factors — environmental pollu-
tion, the use of plant protection chemicals and fertilizers in
a variety of branches of crop production as well as the
administration of broad scale antibacterial preparations in
the practice of veterinary medicine. Mycoses are caused
by the use of feedstuffs infected by fungi (Cnecusuega,
1964; KysHeLos, 2001).

A prerequisite of successful development of fur-farm-
ing branch is the safety and quality of animal feed that
affects directly the herd health. It is determined by the fur-
bearing animal keeping and feeding pecularities — great
animal density in a small territory, preparation of mixed
feed on the spot in the farm kitchen, high protein concen-
tration of animal origin and fat content in the mixed feed,
and the use of thermally unprocessed products of animall
origin for preparing the mixed feed (Mepenbauk etal., 1981).

It has been reported (Juokslahti, 1978; 1979) on the
bacteriological examinations of the ready-mixed feed and
feed components, however, there are no data on the
feedstuffs mycological contamination and its effect on the
fur-bearing animal body. The data about the effect of farm
animal feed mycological contamination on the animal
health are stillincomplete (CaTToH et al., 2001).

Feedstuffs of the plant origin (cereals and rough for-
age) contain broad spectrum of microorganisms (bacteria,
fungi). A reservoir of fungi in nature is the soil. Part of the

fungi existing in the soil gradually move fo the overground
parts of the plants - stalk, leaves, and then to the seeds.
Part of the fungi (facultatives) continues to develop also
after the plant destruction thus affecting the quality of pro-
duce of crop production during its storage (Ky3Heuos, 2001).

In Latvig, investigations have been carried out on the
spread of fungi in the feedstuffs of farm animals and on the
negative effect of mycological agents on the semen quality
(EmenbsHoB, 1990), but there are no investigations on their
effect on the mink body.

This investigation is based on a hypothesis that in the
feedstuffs, besides the bacteriological contamination, the
presence of fungi is possible that causes disturbances of
developmentin minks, their death and essential economic
losses in the branch development due to diseases.

The objective of this research was to establish the dis-
tribution of fungi genera in the parenchymal organs of minks
and their possible relation with feedstuffs.

Materials and Methods

The mink feed specimens and clinical material were
collected on four fur-bearing animal farms in various re-
gions of the Republic of Latvia. Mycological inoculation of
feed and parenchymal organ specimens was carried out
in the Laboratory of Microbiology of the Research Institute
of Biotechnology and Veterinary Medicine ‘Sigra’, LLU in
2004 and 2005 from July o December.

To detect the fungal effect on the mink body, 34 dark
brown minks at the age of seven months without clinical
signs of any disease were selected by random on the Latvian
fur-bearing animal farms. After parenteral euthanasia of
the selected animals (Jepsen et al., 1981) with 1 ml of ditilin
solution (10 g per litre of water), pathoanatomical necropsy
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was performed and inner organs (liver, lungs, kidneys) were
sampled.

Sabouraud’s agar was used as a primary isolation
medium for the fungal cultures from the mink internal or-
gans specimens. A small surface of the changed tissue
was burned on a flame, and small pieces of tissue from the
middle were cut out by sterile scissors. The tissue cuts were
used for a stripe-like inoculation onto media (CnecuBuesa,
1964) or they were placed on the agar surface (4-5 small
tissue pieces in size of 0.5cm X 0.5 cm (Quinn et al., 1994).

Feedstuffs for mycological examination were sampled
by a random selection: 11 specimens were collected from
ready-mixed feed, six — from frozen pig and cattle offal
(lungs, larynx, trachea, fat, cattle forestomachs), three — from
frozen fish offal, two — from dried haemoglobin, two — from
bone meal, two - from dried protein, three — from cereal
bran, six — from barley/wheat meal, and eight specimens
from barley/wheat cereal feed.

Mycological inoculates from 43 specimens of the mink
feed and their components were cultured on Sabouraud’s
and Czapek media. The preparation of specimens and di-
lution series was done in compliance with the standart ISO
7954:1987 ,Determination of the number of yeasts and
moulds in animal feed”.

All mycological inoculates on Petri plates were incu-
bated in thermostat for 4 weeks at the temperature of
+26 °C, but some cultures, when transfered onto blood
agar medium, were incubated 7-10 days at +37 °C (Quinn
etal., 1994; KyaHeuos, 2001).

The microscopic identification of the isolated fungi was
carried out at the Mycology Department of the Laboratory of
the Plant Quarantine Organisms according to the conven-
tional methods (Capkucos et al., 1953; Kwon-Chung et al.,
1992; Bridson, 1993; Larone, 1995; Kupunetko, 1997; Ulloa
etal., 2000; CatToH et al., 2001).

Results and Discussion

Many species of fungi causing illnesses (mycoses)
are moulds. Inimmunosuppressive animals, microscopic
fungi can disseminate in the organism (Ky3Heuos, 2001).
A summary of the identified fungi from the mink tissue (liver,
kidneys, lungs) in this investigation is given in Table 1.

Disseminated infection agents Aspergillus spp. and
Candida spp. (CaTtToH et al., 2001) were isolated from the
animalliver, lungs, and kidneys. Kuznecov (Ky3HeLos, 2001)
also confirms that Aspergillus spp. cause dystrophic
changes in the liver as well as inflammation of the uro-
genital and respiratory system. Macromorphology of the
two above mentioned genera, however, was different.
Colonies of Candida spp. were small, creamy, smooth,
while Aspergillus spp. colonies were comparatively fast
growing, wide, with white, blueish or greenish mycelium.

As to the lungs, Conidiobolus coronatuswas isolated,
the colony of which was flat, yellowish brown with a white
reverse side. Sporangiophores with large round spores were
seen. Other authors (Kwon-Chung et al., 1992) also have
reported to have isolated this fungi from dogs and horses
where it had caused nasal mucous membrane infections.

Table 1

Microscopic fungi in the mink organs

Microscopic fungi

Liver Lungs Kidneys

Acremonium spp.

- +

Actinomyces israelli

Arthrographis kalrae

Aspergillus spp.

4|

+

Aureobasidivm pullulans

Candida spp.

+
+

Chaetomium spp.

||+ ]+

Cladosporium bantianum

Cladosporium sphaerospermum

+
|
1

Conidiobolus coronafus

Curvularia spp.

Emmonsia spp.

Fonsecaea pedrosoi

+ |1
[

Geoftrichum candidum

Mucor spp.

Penicillivm spp.

|+
1

Scedosporium prolificans

Sporothrix cyanescens

Wangiella spp.

|+ +]
1
1
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The second representative in the lungs was Fonsecaea
pedrosoithat had black colonies with a velvety mycelium.
At the ends of conidiophores, the primary conidia were
separating from which the secondary ones were formed
additionally. Conidia were of dark shade.

Acremonium spp., Cladosporium bantianum,
Curvularia spp., and Geotrichum candidumwere isolated
from the kidneys. Curvularia spp. colonies averse and re-
verse were black, but conidiophores were septate and
brown. The conidia had 3 crosswalls with a tannish shade.
Although scientists (CaTtToH et al., 2001) consider Curvularia
spp. as widely distributed phytopathogens they can cause
a disseminated infection. Carter and Chengappa (1993)
have also reported on diseases in horses, cattle, dogs, and
cats caused by this agent.

The microscopic fungus Geoftrichum candidumcauses
an uncommon disease (geofrichosis) in cattle, dogs, poul-
try and other species, and most often involve bronchi, lungs,
and kidneys. Although the infection is disseminated, usu-
ally one or several organs are affected (Carter et al., 1993).

Within the framework of this investigation, G. candidum
was isolated only from the kidneys, and it had a glabrous
or yeastlike form without conidiophores, but the vegetative
hyphae were breaking up into fragments (artrospores).
Carter and Wise (2004) also confirmed that the G. candidum
glabrous form is the only one most often associated with
geotrichosis.

The liver is the most important organ of metabolism in
the animal body of which most of the fungi types were
isolated. Arthrographis kalrae colonies were slowly grow-
ing with a light brown shade. Micromorphologically col-
ourless arthroconidia were observed. Tewari and
Macpherson have also found that A. kalrae possess di-
morphism, and they are pathogenic for mice (Kwon-Chung
etal., 1992).

Chaetornium spp. colonies were cottony, white or tan-
nish. The hyphae were septate with large, oval, dark brown
ascospores. Sutton et al. (CatToH et al., 2001) have also
indicated that Chaefomium spp. can be the cause of sys-
temic mycoses.

Table 2

Microscopic fungi in the ready-mixed mink feed and raw materials

Microscopic fungi

Ready-
mixed feed

Cereal
meal

Cereals
Fish offal
Dried
protein

Acremoniella afra

Alfernaria spp.

Aspergillus spp.

Aureobasidium pullulans

Candida spp.

Chaetomium spp.

+ |+ [+ |+ [+ |+
+
+
+
+

Cladosporium bantianum

1

|

1
+

1

1

Cladosporium herbarum

+
1
|
1
1

+ |+ [+ |+ |+ |+ |+

Cladosporium
sphaerospermum

+
+
1
|
1
1

Coremiella cubispora

Crysonilia sitophila

Curvularia spp.

Fusarium spp.

Cl

Gliocladium spp.

Moniliella acefoabutans

Mortierella spp.

Mucor spp.

Penicillium spp.

+ |+ |+ [+ |+
1
1
1
1

Sporothrix cyanescens

Stemphylivm spp.

+ |+ [+ |+ |+ [+ |+

Trichophyton ferresire

Zygosporium masonii

Wangiella spp.

+
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The above mentioned scientists (CatToH et al., 2001)
have described Sporothrix cyanescensas a thermotolerant
type with white, velvety colonies and a tannish reverse
side. Micromorphologically it was detected that just after
every conidiophore separation conidia collections followed.

Wangiella spp. macroscopically were characterised
as black, slowly growing colonies, but conidiophore cells
were slender, thin, with a typical tapered and elongated
end.

Although several researchers (Kwon-Chung et al.,
1992; KyaHeuos, 2001) have isolated fungi from the inter-
nal organs of farm animals, there are no data in literature
confirming the isolation of microscopic fungi genera from
the fissue of the mink internal organs found in this research.

The agents of systemic mycoses are spread in the en-
vironment, and animals are mainly infected by ingestion
(Quinn et al., 1994). The results of mycological examination
of the ready-mixed mink feed and its components showed
evidence of their contamination with fungi (Table 2).

Table 2 shows that the fungi found in cereals and meal
(Alfernaria spp., Aspergillus spp., Aureobasidium pullulans,
Candlida spp., Chaetomium spp., Cladosporium herbarum,
Curvularia spp., Coremiella cubispora, Crysonilia sifophila,
Fusarium spp., Gliocladivm spp., Moniliella acefoabutans,
Mortierella spp., Mucor spp., Penicillivm spp., Zygosporium
masoni}in literature are described as widely spread envi-
ronmental contaminants (Kwon-Chung et al., 1992;
KysHeuos, 2001; CatToH et al., 2001).

Acremoniella atra were characterised by white cot-
tony colonies. Macromorphologically, one brown conid-
ium on each of the conidiophores was seen. The conidia
had a thick, smooth membrane.

From the members of Cladosporium spp. in cereals C.
herbarumand C sphaerospermumwere found. Cladospo-
rivum herbarum had an olive-black colony. The
conidiophores were segmented and pigmented, but the
conidia were brown, elliptical with a rounded end. The third
member of Cladosporium spp. - C. bantianum - was iso-
lated from offal and redy-mixed feed. C. bantianum was
isolated also from the kidneys, however, morphologically it
was different. C. bantianum, found in the mink feedstuffs,
colonies had a tree-like conidial structure. The conidia and
conidiophores were dark.

Also, Coremiella cubispora colonies were black, but
very small and solid. It was observed that the characteristic
dark square-shaped arthroconidia were changing with
colourless cells.

The fungi, found in meal and cereals, were also iso-
lated from the ready-mixed mink feed with the exception of
Acremoniella atra, Alfernaria spp., Coremiella cubispora,
Crysonilia sitophila, and Zygosporium spp.

The obtained results show evidence that Aspergillus

spp., Aureobasidium pullulans, Candlida spp., Chaetomium
spp., Cladosporium spp., Curvularia spp., Fusarium spp.,
Moniliella spp., Mortierella spp., Mucor spp., and Penicil-
lium spp. were notinactivated during the thermal process-
ing at + 90 °C. So, this research confirms the data, reported
by Kuznecov (KysHeuos, 2001), that the fungal spores can
survive high environmental temperature.

During this experiment, the fungi of Aspergillus spp.,
Candlida spp., Cladosporium bantianum, Penicillivm spp.,
Sporothrix cyanescens, Stemphylium spp., TrHchophyton
ferrestre, Zygosporium masoni, and Wangiella spp. were
found in the pig meat offal, which confirms the possibility,
similarly to Kuznecov’s (Ky3HeuoB, 2001) data, of slaugh-
tering fo be contaminated with fungi.

Aspergillus spp. and Penicillivm spp. fungi were found
in the fish offal used on the farm. There are no literature
data about the above mentioned fungi presence in fish
offal, although researchers (Mepenbauk et al., 1981) have
pointed out that contamination with Aspergillus spp. and
Penicillium spp. is possible due to dissatisfactory hygienic
conditions of premises and equipment when products get
into contact with contaminated surfaces. Whereas Moeller
reports on fish contamination with the fungi of Wangiella
spp. (Moeller, 2006) which was not confirmed by this study.

Among all types of microscopic fungi found as the
result of this investigation (see Tables 1 and 2), 39 % con-
sisted of Dematiaceous group fungi (Alternaria spp.,
Aureobasidivm pullulans, Chaefomium spp., Cladosporium
spp., Curvularia spp., Fonsecaea spp., Scedosporium spp.,
Stemphylivm spp., Zygosporivm spp., Wangiella spp.)
(Ulloa et al., 2000; Kwon-Chung et al., 1992). The common
feature of these fungiis the presence of melaninin the cell
wall. Other researchers KapaHoBa et al., 1990) have proved
that the presence of melanin pigment affects essentially
endurance of these cells against the influence of environ-
mental moisture, temperature and radiation of the sun as
well as provides vitality in the surroundings with insuffi-
cient amount of nutrients. In addition, when in a body, the
dark pigmented microscopic fungi containing melanin has
an increased endurance against the body immunity pro-
tective factors. Itis possible that one of the reasons why in
42 % of cases exactly Dematiaceous group fungi were iso-
lated from the mink parenchymatous organs during this
investigation.

Conclusions

1. The microscopic fungi such as Fusarium spp., As-
pergillus spp., Aureobasidium pullulans, Sporothrix
cyanescens, Mucor spp., Penicillium spp., Chaefomium
spp., Trichophyton ferrestre, Mortierella spp., Candida spp.,
Cladosporium spp., Curvularia spp., Wangiella spp.,
Moniliella spp., and Stemphylium spp. were found in the
ready-mixed mink feed, as obviously the conventional
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thermal processing of animal feed at the temperature
+ 90 °Cis unsufficient fo inactivate agents causing mycoses.

2.In the mink lung specimens the following fungi were
found: Aspergillus spp., Penicilivm spp., Candida spp.,
Conidiobolus coronatus, Fonsecaea pedrosojand Mucor
spp.; inthe liver specimens there were Actinomyces israel;
Arthrographis kalrae, Aspergillus spp., Aureobasidium
pullulans, Chaetomium spp., Cladosporium sphaero-
spermum, Emmonsia spp., Penicilium spp., Candida spp.,

Scedosporium prolificans, Sporothrix cyanescens, and
Wangiella spp., butin the kidney specimens Acremonium
spp., Aspergillus spp, Candida spp., Cladosporivm
bantianu, Curvularia spp., and Geotrichum candidumwere
isolated.

3.The obtained results show evidence that there could
be alink between the spread of mycological agents in the
mink feed and their presence in the mink parenchimatous
organs.

References

1. Bridson E. (1993) The oxoid vade-mecum of microbiology, Pub. by Unipath Ltd, Basingstoke, pp. 85-128.

2. Carter G.R., Chengappa M.M. (1993) Microbial diseases. A veterinarian’s guide to laboratory diagnosis, lowa State Press, Ames,
293 pp.

3. Carter G.R., Wise D.J. (2004) Essentials of veterinary bacteriology and mycology, lowa State Press, Ames, 276 pp.

4. Jepsen O.R., Poulsen F.S., Jorgensen G. (1981) Collection of blood, sedation and anaesthesia in mink. Nordisk veterinaermedicin,
Suppl.1, pp. 9-13.

5. Juokslahti T. (1978) Bacteriological quality of ready-mixed mink feed in Finland. Acta veterinaria scandinavica. V.19 (4), pp. 520-534.

6. JuokslahtiT. (1979) Bacteriological quality of raw materials used in Finnish mink feed. Acta veterinaria scandinavica. V.20 (4), pp. 562-
571.

7. Kwon-Chung K.J., Bennett J.E. (1992) Medical mycology. Lea & Febiger, Philadelphia, 826 pp.

8. Larone D.H. (1995) Medically important fungi. A guide to identification. Third ed., ASM Press, Vashington, 261 pp.

9. Moeller Jr.R.B. (2006) Fungal diseases of fish: http://www.aquaworldnet.com/dbws/mycotic.htm — accessed on 17.02.2006.

10. Quinn P.J., Carter M.E., Markey B.K., Carter G.R. (1994) Clinical veterinary microbiology, Wolfe Pub., London, pp. 368-375.

11. Ulloa M., Hanlin R.T. (2000) lllustrated Dictionary of Mycology. APS Press, St. Paul, Minnesota, 445 pp.

12. EmenbsHoB A.B. (1990) OueHka 1 oT60p GblkoB-NpOM3BOAMUTENEN Ha YCTOMYMBOCTL Kk GonesHsm (Assessment and
selection of breeder bulls in relationship with endurance toward diseases). AuccepTaums Ha couckaHue y4eHoi CTeneHun
[OKTOpa CenbCKOX03ANCTBEHHBLIX Hayk. Curynaa, pp. 16-262. (in Russian).

13. Kupunetko T.C. (1997) ATnac pogos noyseHHbIx rpnbos (Atlas of soil fungi). Haykosa nymka, Kues, 122 po. (in Russian).

14. KysHeuoB A.®. (2001) BetepuHapHas mukonorus (Veterinary mycology). llaHb, CaxkT-TeTtepbypr, 410 pp. (in Russian).

15. Mepenbauk H.LL., MunoeaHoB J1.B., EpuH A.T. (1981) KopmneHue nyLwHbix 3Bepeii (Feeding of fur-bearing animals). Konoc,
Mockaa, 305 pp. (in Russian).

16. CapkucoB A.X., KanyctnH B.®., KawHuHa E.C., Koponesa B.I1. (1953) Atnac rpuboB natoreHHbIix AN
CeNbCKOX03ANCTBEHHbIX XMBOTHbIX K nTuy (Atlas of pathogenic fungi concerning agricultural animals and birds).
[ocynapcTBeHHOE n3naTenbCTBO C-X03AMCTBEHHOM nuTepaTypbl, Mocksa, 158 pp. (in Russian).

17.CatToH L., ®oteprunn A., PuHanbgn M. (2001) Onpegenutens naToreHHbIX U YCNOBHO NaTtoreHHbIx rpubos (Guid to
clinically significant fungi). Mup, Mocksa, 454 pp. (in Russian).

18. CnecmBueBa, H. A. (1964) Muko3skl n MukoTokeuko3sbl (Mycoses and mycotoxicoses). Konoc, Mocksa, pp. 3-473 (in Russian).

19.>KpaHoBa H.H., Bacunesckas A.W. (1990) TakcoHoMM4Yeckas 3Ha4MMOCTb HEKOTOPbIX XEMOTaKCOHOMMUYECKMX NPU3HAKOB
y NMOYBEHHbIX MenaHnHcoaepkalumx MmukpomumueTos (Taxonomic significance of certain chemototaxonomic characters in soil
melanin-containing micromycetes). Teancbl foknanos | BcecotosHoro coBelanust, Knes, 16-18 mas 1990 r., pp. 23-26. (in
Russian).

257



	Valdovska, Anda. Fungi in mink feed and organs / A. Valdovska, A. Jemeļjanovs, M. Pilmane //  Research for rural development 2006 : [12th] International scientific conference proceedings, Jelgava, Latvia, 19 -22 May, 2006 / Latvia University of Agriculture. - Jelgava : LLU, 2006. - 253.-257.lpp
.
	Abstract
	Key words
	Introduction
	Materials and Methods
	Results and Discussion
	Conclusions
	References



