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JLHEEN O BEMAEA SRR T, T4 1 HEIMAEBERS ) SRV AR, #EKELCEREHSOMIERE 2L,
A% I HHTHE L2 T, /MROKRERSOFEIR CHIN & BAb25580 Sz, IR OB (I adsEi 2Bl &
N, BBRIREREEAT L AETA SN MRS, NN TIIBIMESBEERIEA A SN, REBICIIZ O E WA A
iz, B, BN ORI I IEAE & A ) B Ol & WO AA b, HROBEL, MERERD /T
T4 YURPL/BONIZDNAY Y IV E R0 TAWFENBENOFEE LD, REWIE Mortierella wolfii (M.
wolfii) EWESN, AEFNIFAETHD M. wolfii FRYE &L BRI s iz,

——% — T — ¥ : Mortierella wolfii, WA/ SE, HEF4.

Mortierellales (7 %L 7 H € H) BEH I DLIAiiZ
Mucorales (r # ¥ H) IZHEHIN TV, 5T4EY
BN EORGR, WTAEITH 7ML B & LT b
NTwb [1]. Mortierella BE R IZB b ITHMIEEIC
EHEL, TOGHDTHE—HREMZ RS D2 Mortierella
wolfii TH A [2].

INFE T M. wolfii BAYEIZRA [3-10] TE { #His
ENTWBD, T4 (7,9, 10] OHWHIZILEBRD 2.
FEEA T A S NHIRRER & LT, i [3, 6-10],
fiREIR [3, 8, 91, WREREHEIR [4, 9] R OVE 5 EGUIE
[3,11] & LCoWMELDH S, WHANMEICI D M.
wolfii \Z X BWZE\L, T - falg [3, 6-10], M [3-5, 8,
9], e [7,12,13], %Bh& [3] K OVKM [3, 8-10]
THERIN TS, KEGYEX, €727 [5,8,9,
11,131, g—uwav,X [4,6,7] KOIALK [3,10] o4
TRAEND D, FIloa—TY—F ¥ FTIIFICiEL R
CTHREO—2 L LTHEHRINLTYS [14]. 7Y
T CIEHARTOAZDENHER SN, FOIF% [12]
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LEOMIES% [15] OHE1EH 5.

AlE, AR X MRERE 2 LIEC L2 3 Aol
EHHE T4 I IR DR R DS A S iz 2 O/
DT 74 YR/ XD L7 DNA 2 W70 T4
ZTIC XD M. wolfii PIWERKICE G- Lz LE X
LNzDT, FOMEELZHWET S.
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91 % f28 4 b ENOF LA FERL UIE — B m
IZBWT, WEDHIGE 271 H CHET4 1 B % 55
L7z, ST EER D SEVAR, BEERDY
HRREESOMBERE B L2 Wil PiEwE RO
RIEREDEEITON IR 3 HTHE Lz, AR
Y CIEBEERAH O BIIGEEDS 1 b - 723 5%
PEDORAEE h ol T/, BETFFORAIT, FRICR
WIEEDONLE D572, TOBBOBRFII S 2~3
FIHT E TRERE SN TV, BHoFEIAAEL
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IWAK T FARET

1 /BB L & LA 5B

TWiz7z0, FEIFOFMA S FEEAAY HI25.2C
Wiz BB R E FAH D, FITEBITE
KTEBRETH- 72, HilEIE, BHETHHEREC,
WEATHHIRETH - 7.

RIRFRVRE « W, K, /DR, RERE K OV HOKNE
2, 10%HMHREAR V<) VI THEELT/NT 7 4
YAMBEYL, A MFTY) Y- 24Py (HE) 3
eIV, BIVERY v 7 (PAS) KKk Zuaay
MR AT o 72

EHEBILEIRE - DD XT 74 YRRV,
IR RA 2 F2hE L 7=, P Aspergillus fumiga-
tus B OHG Rhizopus arvhizus € /7 7 0 —F Vifk (¥
atk, US.A) [16] #HWT, fili¥y b (kAT 7
1 ¥ SAB-PO (MULTD) * v b, ®W=F LA, Hxi)
DFMUZHE > THENE L 7=,

HEZN®RE  MRNRER ST 74 Y8R5 T
74 F—EK (FGHEE TR, KBk K7 =/—
Vi zuuaRVA AT INTNIA=N (47T
IuY =T x5, H D) & MHWTDNA Z i L
7. 794 ~<—1ITS1 K O'ITS4 % Hvw7- PCR [17]
XD ITS1, 2 RUY5.88 ) RV —AHEKZHIEL, 45
N7z PCREMIZOWT, W—T 74—y A
LI b= 2 AR 720 155 NIHER SISO W
T National Center for Biotechnology Information
(http://www.ncbi.nlm.nih.gov/) % FJf L BLAST I
X BB R 21T - 7.

HEFRVRE © K, I, EEREKR O°5 Kldr % 5%
PN FE R B M O DHL B R CGRATL2EM, B
) BHVTH%HEEA AT K OHFE T € 37C 24 W
gL

AV RFRRRE ¢ RN, DN, RERE, R OVER
DEFHE AT, E A VA THY 4 VA (BVDV)
(18], B RmE %74 VA (IBRV) [19], T%H
WA A NVA (AKV) [20] OBEFHRAZTS 7.

AMREEHSE il

K2 /N
A FEHEILHEPA R BBEAA S, IS AR T K A
AbNb. (HE gt Bar=200um)
B: EZHICHWOMMMAAONS., (Fuay hjf
Bar=200xm)

157 &

RIBRREIFRR - HIR O F K1 85cm, AH L 23kg
TH o7z NS/ E A 5 Bk O KER 2 Ml %
AL A S N7z (K1), KR E O K % 2
LCwrz s & B o R T I2EEE 3~ 10mm KD
B AS G ATHE L, M 2 15mm K O Hih
TEFAEL T2, BRI Y SR L, Rk
WZACRBIASHAE L Tz, ZOMMONESFIZE LT RBD
Loz,

RIS R - NN T E D SRS ) T
FEL, BABIZMARTERE, MR O IR I EROE:
HARD SNz (K2). EEOERELLHLIZERO
WHHASA LNz, PASRUS RO Zaay PRIZ LD,
B DS BE D & M MR R %2 R L v 2525
WCHEREE N (M3). BHADOKIIE3~8um & AY—
T, TNICKHREZ A LEA D OHMADSIEI A SN
(1 4). BRh&, &K OSRE o 4 8 02 & B0 B O
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=10 um)

B H O NIz, NS OB & HuOIIHE Rz MR &
WEMB ORI Z £k E L2WFERERSA SN,
DDONEZFZF RO SN Lo 7z,
REMBILENARR - BLA. fumigatus BUR I OB R.
arrhizus Pifk % 720 e ta Tlalat: 72 - 72,
BEREZORE  DNRNREL D37 7 4 YA Sl
L7ZDNAZHW/AZPCREFFA VLI =7 T VR
W2 & D5 72 600bp @3 I FL 5] (Accession No.
AB983712) % BLAST#r L7z & 2 A, Mo M.
wolfii MFEHINIEILAH] & 100% OHEM:Z /R L 72,
HEZRE  MEEETIE, WTFhoBSE»S5 A
BWIInEE SN oz,
AV ZAZHRE - KlEHF oI HF 25 BVDV, IBRV
KO ARV R R BT IR SN b o 72

Z #

BERSOMBERE 2L, A% 3HETHRE LR
e R V1 e e ENEN TN (32 0 VAN B A NS (WA F R
MM SR L OVNRIRZE T DT 7 4 YE R X D il L7
DNA % A7 50 F AW E RN OGRS RERW % M.
wolfii LM L7z, MRS AEEZ» S A SN
Lo, BRPSBANIEFICERE L LRI .
LaL, BEEFEOMELZEIBL Cnhhoiizd, K
BRI ETE b o7z,

M. wolfii %, KA-DEEMEMi% [3-5, 8, 9] Rk [3,
6-10] (ZRIEASH 0, FERITFE NITHRAEERIC D
BEEET S LEOWMENDH S [3,8-10]. ZhFET, fi
PR E B2 Lk (3, 8], #iE+4 [9] RURENR
F [10] ORBIIHENTEE N TWEH, /MO
ZEICHT At i Y725 v, ZhH@EoREs] [3,
8-10] ¥4y, KEFITIH/MEREZ EHET LM
PHFEITH o 72, BEWI/PNCTEE IR L, KN
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TS

X4 MRS S MEFIMMET 2 H k.
(Faavy pgets Bar=50um)

FOMO P AR RICEEAB AL TIT L7ER T
HolbHEgREINs T, IhFTHREREETS
T4 [9] RuERT [10] oEFITIE, Thoofky
WP I 2R T RE &\ o 72 BRI IRASFRD B 7z
09, 101, REFOEFICERBIZASN o7z B
5 <, RIS LR R BREIR R 2 & 7
oy A NE T ARE - 3-F (W

PRI EDN SR LA —A T T O—FEYT
3, BE5EINTWZTA L=UD 5 M. wolfii BEE S
nTws [9]. REBICBVTYH, BFICHEIhTw
T fRL R B O IR ASRGLR T H B R IE B 5 72
P, BRHOBBMEFEERTE L o/2720, BYH
ORFEICEES L h oz,

T OBERMEFREDEK & LT Aspergillus J& < Muco-
rales ERPAISNTWA 20 [21], REFITIZI NS
DERHEDENPULETH - 72, HEMRRFRAIC X
D, WEIBTALNZHE X, WAL —-TEIICHE
BEXHTHWARD, HAPSHAOMETHEL T
7o, WREEA AT L TIEHEM L TW AL, Aspergillus
BO X IZHEMIIHET 2 —RIEOHR [16] & ik
BixoTwiz. —Ji, Mucorales DE L IXE AN S8
IS 2 M CTHEBL TWw 22, WELOR &I
Mucorales \ I EARER LTI b o7z [22]. & B,
A& Bz M. wolfiit DWROTEER, 1ML H S ik
N MRS MBGIEEEoRE (8] LIEFIC
HULTWiz, T/, Zygomycetes (FEATHM) DOEM
T d % Lichtheimia (IH : Absidia) corymbifera, Rhi-
zopus arrhizus . O° Rhizomucor pusillus \ZPL R. arrhi-
zus Pk Z W - R TH 505, HEMICE
55 M. wolfii \$EETH A EFHLNIEN TS
[22]. AHEH O IR F WA O R ITH D
& [22] LAMHERD o7
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BEhe: [8] ok BY, AREFIO X 5 IZHEAMAE-W
WA & ) B & fERts, MR % BNk #RE %
19 2 EDTELWYE, MERIUAEZ Azt
SRAV AR EVECR: [ R % AV s 2 U7 3 ) 1 N
HEMORZESEH TH - 72,

M. wolfii \3= 22—V —5 ¥ FEdlIZ, FoBEEHE
Mg MPEIC MDD 5 L HE SN CTwb [14]. 514,
HAENIZBW TS ERERRERORE L2 EiET 5
LA, M wolfii \ZXAHEBEEIZOVWTHEET S
PERHLEEZ SN

5 B X ®

[1] White MM, James TY, O'Donnell K, Cafaro M]J,
Tanabe Y, Sugiyama ] : Phylogeny of the Zygomycota
based on nuclear ribosomal sequence data, Mycolo-
gia, 98, 872-884 (2006)

[2] Wagner L, Stielow B, Hoffmann K, Petkovits T, Papp T,
Vagvolgyi C, de Hoog GS, Verkley G, Voigt K : A com-
prehensive molecular phylogeny of the Mortierellales
(Mortierellomycotina) based on nuclear ribosomal
DNA, Persoonia, 30, 77-93 (2013)

[3] Davies JL, Ngeleka M, Wobeser GA : Systemic infec-
tion with Mortierella wolfii following abortion in a
cow, Can Vet J, 51, 1391-1393 (2010)

[4] Done SH, Sharp MW, Lupson GR : Isolation of Mor-
tierella wolfii from bovine lung, Vet Rec, 134, 194
(1994)

[5] Gabor LJ : Mycotic pneumonia in a dairy cow caused
by Mortierella wolfii, Aust Vet J, 81, 409-410 (2003)

[6] Johnson CT, Lupson GR, Lawrence KE : Mortierella
wolfii abortion in British cows, Vet Rec, 127, 363
(1990)

[7]1 MacDonald SM, Corbel M]J : Mortierella wolfii infec-
tion in cattle in Britain, Vet Rec, 109, 419-421 (1981)

[8] Munday JS, Laven RA, Orbell GM, Pandey SK :
Meningoencephalitis in an adult cow due to Mortierel-
la woiflii, ] Vet Diagn Invest, 18, 619-622 (2006)

[9] Neilan MC, McCausland IP, Maslen M : Mycotic
pneumonia, placentitis and neonatal encephalitis in
dairy cattle caused by Mortierella wolfii, Aust Vet ],
59, 48-49 (1982)

[10] Wohlgemuth K, Knudtson WU : Abortion associated
with Mortierella wolfii in cattle, ] Am Vet Med Assoc,

AR SE Al

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

—115——

171, 437-439 (1977)

Munday JS, Wolfe AG, Lawrence KE, Pandey SK :
Disseminated Mortierella wolfii infection in a neona-
tal calf, N Z Vet J, 58, 62-63 (2010)

Komoda M, Itoi Y, Ozai Y, Kimura Y, Koizumi S, Taka-
tori K : An infection of cow with Mortierella wolfii,
Mycopathologia, 101, 89-93 (1988)

Uzal FA, Connole MD, O’Boyle D, Dobrenov B, Kelly
WR : Mortierella wolfii isolated from the liver of a
cow in Australia, Vet Rec, 145, 260-261 (1999)

Carter ME, Cordes DO, di Menna ME, Hunter R :
Fungi isolated from bovine mycotic abortion and
pneumonia with special reference to Mortierella
wolfii, Res Vet Sci, 14, 201-206 (1973)

Wada S, Ode H, Hobo S, Niwa, H, Katayama Y, Taka-
tori K : Mortierella wolfii keratomycosis in a horse,
Vet Ophthalmol, 14, 267-270 (2011)

Yokota T, Shibahara T, Wada Y, Hiraki R, Ishikawa Y,
Kadota K : Aspergillus fumigatus infection in an
ostrich (Struthio camelus), J Vet Med Sci, 66, 201-
204 (2004)

White TJ, Bruns T, Lee S, Taylor J : Amplication and
direct sequencing of fungal ribosomal RNA genes for
phylogenetics, PCR Protocols, Innis MA, et al eds,
315-322, Academic Press INC, London (1990)

Vilcek S, Herring AJ, Herring JA, Nettleton PF, Low-
ings JP, Paton D]J : Pestivirus isolated from pigs, cat-
tle and sheep can be allocated into at least three
genogroups using polymerase chain reaction and
restriction endonuclease analysis, Arch Virol, 136,
309-323 (1994)

Rocha MA, Barbosa EF, Guimaraes SE, Dias Neto E,
Gouveia AM : A high sensitivity-nested PCR assay for
BHV-1 detection in semen of naturally infected bulls,
Vet Microbiol, 63, 1-11 (1998)

Akashi H, Onuma S, Nagano H, Ohta M, Fukutomi T :
Detection and differentiation of Aino and Akabane
Simbu serogroup bunyaviruses by nested polymerase
chain reaction, Arch Virol, 144, 2101-2109 (1999)
Jensen HE, Krogh HV, Schenheyder H : Bovine
mycotic abortion--a comparative study of diagnostic
methods, Zentralbl Veterinarmed B, 38, 33-40 (1991)
Jensen HE, Aalbaek B, Lind P, Krogh HV : Immuno-
histochemical diagnosis of systemic bovine zygomy-
cosis by murine monoclonal antibodies, Vet Pathol,
33, 176-183 (1996)

HEk&E 68 112~116 (2015)



M. wolfii JEHZ & % 3 A -2F D HBE /MK 5%

Necrotic Cerebellitis in a Neonatal Calf Caused by Mortierella wolfii

Atsuko YAMAMOTO" T, Kiyoko NOBUMOTO?, Ayumi KOBAYASHI®, Yoshihiro WADA?,
Hanae INAGAKI”, Yasuko HANAFUSA” and Tomoyuki SHIBAHARA”

1) Hokkaido Hidaka Livestock Hygiene Service Center, 2-88-5 Shizunai-asahi-cho, Shinhidaka,
Hidaka, 056-0003, Japan

2) Hokkaido Tokachi Livestock Hygiene Service Center, 59-6 Kisen, Kawanishi, Obihiro, 089~
1128, Japan

3) Hokkaido Ishikari Livestock Hygiene Service Center, 3 banchi Hitsujigaoka, Toyohiraku, Sap-
poro, 062-0045, Japan

4) National Institute of Animal Health, 3-1-5 Kannondai, Tsukuba, 305-0856, Japan

SUMMARY

A Japanese black neonatal calf showed ataxia, opisthotonus, and a decreased level of consciousness. The calf
died on the third day after birth. In the necropsy, multiple white nodules were observed in the liver and kid-
neys, and a red nodule was observed in the spleen. Almost all areas of the cerebellum showed hemorrhagic
and malacic changes. Histologically, hemorrhagic necrotic inflammation with numerous lesional fungal hyphae
was observed in the cerebellum. In the kidneys, liver and spleen, granulomatous lesions containing fungal
hyphae were also found. This fungus was identified as Mortierella wolfii based on a morphological and molecu-
lar biological analysis of a DNA sample obtained from the paraffin-embedded tissue of the cerebellar lesion.
The present case was diagnosed as M. wolfii infection in a neonatal calf.

—— Key words : Mortierella wolfii, necrotic cerebellitis, neonatal calf.
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