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REVIEW
AUJESZKY’S DISEASE
Yukio SHIMIZU

Planning and Coordination Division, National Institute of Animal Health, 1-1, Kannondai
3 chome, Yatabe machi, Tsukuba-gun, Ibaraki-Ken, 305 Japan

[Received for publication : October 20, 1984)

Aujeszky’s disease has long been recognized as a severe and highly fatal
disease of newborn pigs. The infection also has been associated with abortion.
There is now virtually a world-wide spread of the disease, with the notable
exceptions of Australia, Canada, Norway, Finland, Burma and Korea. In
January and February, 1981, an outbreak of Aujeszky’s disease occurred
spontaneously for the first time in Japan. Cases of the outbreak of the disease
have increased in number year by year.

The main features in terms of etiology, occurrence, epidemiology,
pathogenesis, diagnosis and control measures that are known about Aujeszky’s
disease are being briefly reviewed.
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(BHV-1) mA 2Dy / 4

UL (long unique) 4%, US (short unique) $aiE, [ @@ KEAES)
Ludwig, H. et al (1982) : Curr. Vel. Med. Anim. Sci, 17 © 15~22.2"
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& A NADERTOED ) FIREFRA LV
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Herrmann, 5. C. & (1984) : Lataent herpes virus infe-

ctions in veterinary medicine, Martinus Nijhoff Pub.

387-401.%"



Table 1 BETHMENEIIINADT I L5314 T
[ 74 ARk SR LB AT
. 1 1962 1
R { 2 1981 il
AL—FV 5 1982 m
3 1978 - 1979 1.0
BEA Y 42 1980 o, 0iIi
23 1979~1982 1 Mi Ii
A F 4 1980 I
1 1969 L1 I
4 1967 1i
T AN A 16 1980 1il
3 1981 i
31 1982 ImiTi
B #+ 2 1981 |
5 1 6 1981 NI
it 143

Herrmann, 5.C. (1984) : Latent herpes virus infections in
veterinary medicine, Martinus Nijhoff Pub. 387-40120)
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BERIC L » TATbIL A, MiMERTERE ALY
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EERNR

1) HEORERR
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) AERETIHEERARCHML Ty 20858 H
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Yearbook 1983ic L i, BHAEFRED S [HIE, T
AN AERE, AXxia, HT=F, Fa—m,
NAF, TN, TALECSF>, _RZES, 4
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Fig. 3 EuE4ESTsF—TRF—HmOEE
Basinger, D. (1979) : Brit. Vet. J, 135 : 215~224.%

FA, FARA, XbFA, PrAE=N, T4
vy, 2v—3 7, BAE, &iE, PH,
Sk, YETTHE, H+F, / viz—, 7
AvILF, B, BE F—2F7 )T TR
FEHEHSE W,

ok AFRIEREETREEL, BEOL
WEITD L A4 v, Figs 3 EEENFERTEE
e ERLEDY, WTROEL 19756, F4E
AL TwaDHERENE, T A AE%KE
T2 19744E12 (2 125(F T & - 7257, 19804FI2 121217
2 10fElcELTED, BEWFTHET A4
7, AFTF, Pa—ToEMERMICE
1L Twa, Table 2iIcR/RLEEIIC, TnFE

Za—EF

Table 2 ZAUADFA—IAFZ—HmICLABTEHEE

i FEHE (%) #HE (10075 F )
1981 8 33.9 (81
1986 13 55.2 (132 + )
1991 18 76.4 (183 # )
1996 23 97.6 (234 » )
2001 28 118.8 (285 + )
2006 33 140.0 (336 + )
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259~265. 5

RRER & RARE

1) 8 £ &

BEHIE EbHTEL, Bz & THliIL
FutH ) Th BB RIRT 5, BB
*, HAE K B ¥VA, vz, BaAXS,
WHX, B, TFIe T747~, 23—7,
X, ~VHFXI, AXITEHLENTW S,

EBRMICIE, ZhbLOEONEIs, wTA, T
wlbk, EBLEY L, Zzbwb, RA¥T, v—
Ewy b, 7Ty, N)AXI, PeaTFKXE,
a—)FX:, ¥TT 7L, PrvhN, 37
2, =, w8, L, e—ERy P, Y
—H 2L, BB, T, FFav, LEE, 5
J 2, ERBIRT L, FrotvT—, ANE, A
A, EXHTIN, PTIFBIRLEV, Aoy
FLEMEENTWEDY, REFENICEREINTSE
LRk WweEEZI LMD,

2) BREER

B SRR DB ™ A WA BB AT RITORE

ORADETH LY, OrbLREATE. RHEK
BEERNOTANAEBRIPICHRET 20T, B
REBICIEN D, 74 VAR Bks I,
IEMEEERS N, REkCRWTENLIEfHET 1) >~
ST A, FEPRGE TR L 27 A LA
HIRERATIC I WIERTIC AT 9 5 = gk, W
R, HUAREEL &7 AL CTHREMRICEREL,

MEFRIT., IO & TR T
FaL 724 LAO—ETIRAIC & - TEEREST
BrUMcERET 2, MicEEL 74 LA
TRMICHAEL, MEERIT. AELLLTA
NAHBENLZ b BD, TANZAHER
CEDHICBA L B LA B EIC REREL 2V,
Mm% L TH7 A4 LADEFIR AmER% 4L T
ThhsoTliEgs bIE7 4 LIRS L
v, BmEREALTH, M, Bh o4 an
FET 5, AHFEYc k2 ARAIE WY, ER
BICETERIRGARIC YA VA LEET S L3
FEERAT 3 & S ARREED b 7 A LA HENE 2 1L
WAL T HNT, THEEZTETE &\,

ERFEA &G L 254, TSN REICED &
Nna. BRADT A NZADBERMIZ DN TIEE
Bk Bl 274 LAOFRE S 22A
MERIC & B 7 A WADREDFE L LN T HHH
LT\,

SR OREYD[EH ) X FHIR £ 72 13 it
BB L D7 A )L 2D E FIERERETH B
Y, FERBHOBEYPDRHN I 2w T, FIEE
BRIC & A EFEOIIS T A X 22 & 25L&
BEbNTwida Al Lifadd -, &k, &%
EIGEEEENT, MbIcd3No0h 5, EER
B 2B ER N CRAREATEE S ATV A D EAH
p b7 4 VAHERE 1, EEIERE 25O
AT 2T v IR I B oL L
7210 AL AT & b LB FE AR 7 FHE
ERIC LD e LD ER D, FEdbDE2
kmPIA B (EEOWREMED S 5 2 EATREES L
f:. 16)

HRoh AIEE, K, ik EBUSN OB TO
WDEH ) |TEPLFEL LT ELAET, ZN6D
O B TR LA S 2 Eid v, RLUSD
YRR T S ML ERETRLAYIET 51
Lhrdbsd, ERLEVWERO—ELT, 2
LoD TIEL RO 7 4 LA TlE4e { BRI



Table 4 HIHEF2RBETSNARERR, B EOBE

7 A N Al

(LogTCIDs0) iy E£TF EEFOHEk
2 4 4 04
3 4 4 0/4
4 2 2 02
5 5 2 0/2
6 4 0
7 1 0

1LDsg=1042TCIDsp
Biront,P. (1982) : Amer. J. Vet. Res., 43 ;: 760-763%

SLTWZ EAHEF LS, Table 4wl L
12, 74 2T A 10 TCIDs LT Tl 4 ¢ maife
DRILET, DEOTANZEEREL 2FI S
Pk £ REE L 7o, 105°TCIDso @ ™7 £ JL 2 % okl
L7242 538 3 A4 L, 3 EATFET, 105°
TCIDg LA LD ™7 £ WA TRT~TIETL T 32,
ZDOZ EIFI0ML ED T4 VA BT B &
HROLL, FERFICEBIET 245 FHLTTlise
CREAAROIE T, TR W L 2R10
Tvr5, Table 5icimLz & 91, fBEARIT
DT A INAEEL TIRETHZ 0 5, #
RicHHEE s, FoflildkE {IETFT57:
B, MDE~NBESEBIE DR T VWD,
EiE R VWL EZ L5,

Table 5 BEREEEORTFT IR

et H#
1 2 3 4

(392 4.3 4.0 4.6
1 {399 2.3 2.3 3.5 2.6
| 403 4.0 3.0 3.3
2 { 397 5.0 4.2 5.0 4.3
409 4.6 4.5 2.0 2.3

(B 4EFE

Crandell, R.A. 5 (1982) : Amer. J. Vet. Res., 43:326-328'2

4) BR:BE

BARRGE L 2E, E4SRIBENEbk DR
FLr R > THRFOBREIEGSIND., H5HE
FEERELEREZTRL, FECELEHY,. KETIR
—IBMEDFHIMRIER * R LERT 2 2 & A7
Hvi, F72, £EREPRE TAREERLCRD
ZELbE, LS iCEELES IR

L VR R 5

TORB LA - 2RI R BT F 74 L
AFFFLHTREYR L % b, BERNTHIA( LR
DFBERREHR IOV THBEL L TR WEGH S
W, TANZFBERTOETIE R Y4 L2
T/ Ak L TR AEmoMIcAB A Z Fn Ty
BrEZLENTWS, Table 60 k5iIczhbn
D T4 NAFEBDOFETIEFMETE
WV, IS MR B R RS & D E
MHEREIC L > THME N D> % /-, BEEO RS
HiMRaD & BRI I L > Ty A s )

Table 6 EIEED S D71 )L AOEER

74 M A DEYLEE
M
FLAl (2210 [l
MELER 0/6 0./6 0.6
it b 0/%6 0/6 0/6
= XM 0/6 2/6 2/6

Oirschot, 1.T. (1984) Lataent herpes virus infoctions in veteri-
nary medicine, Martinus Nijhoff Pub, 417-42725)

LAFARTE 2™, TEEREEL LD T L L2
DM I T L S 5 WA, RiBDZL,
%, ok, WHEEDRFLRLMbLZ ik
STIANZEHMT 2NTHSF, =L an
Mb sl TLIANA*HMTEZ r b2 L
Wb HHE K, Fig. 50k 5 ICERAIC
iEanFazsoA Fof5ictn 4 Lzng

1 500
400
1300
b H/W\‘
100
10

A ﬁ
w0 _
e

GRS

o

iz

o = b3

7N
T F=voyr

5 10 15 20 25 30 B8

Fig. 5 HREMHII>F—TRF—FI14L
ZAnER (E1H9.55 A#)

Wittmann, G.&5 (1983) : Arch. Virol, 75 : 29~41.7



115 1984

PP BRENBHDHHZ L5, REOH
HinEEEEZ HiLE,

BRI DV TR R A S\, B ARG
L7l 7 B B Loidkamt 2, 358 BicH
Kifinse—27 e, T 52 &% RYIEF
45, Bk REIc R TREICOWTE
B &4 T WY, SEhEIC RS L o Rl iRt
JERE b OBATHASEER Z BRR S Z &
L, ™4 LA DRFERIE AT & A DEER YD B b
DEEZ LMD, PHHREZHEOKIZERRICE
Pt a4 EEEEIC BT 5 74 N AD A% B
TE v 2 S RIS & SRR I R AR
ShEIEd L, RHFERZTTREEERMTE
v,

parERE R ) > BROELRIE, =7 a7
> — B & U A nEGEAEIE RS THENB &, &
P~ 7THEPLEHLENE, TELT7ANVAE
TS vEBLEA LA NARETRER
B3, hAHERIIRIEO S, HIREREI
wENFH L EEEE N, BYBEERIERE
BETHN, AROBEICITHME, MRS
FETHLIEITRENTD,

g BED 5 I E A L TFBRA~BAT L 2HUE
1£10.8 B M TR T 5. £ DA, 3~ 14
WA THET 20T, 1GBSLIERIC T > TH IR
B R AT S o e L EZ TE v, BT
PkIIERIc b L BhY, THRyEYLL2EE, R
SERRLE IR ATH B, BHERIC BB L 221k,
FEEEINBWIhOREOREIT TN 7T A
1 1gGHETHB, W

2 i

1) EEERfEIR

Wik AR L 23, IERIZEE T, Ve,
T, 90, 5B 2, MEIKE, WA EE

L, BRI THETA, SR THE3
BLIPICREE T 2. BT H454ICEZI2HT L

1247 ¢, FEMRASE-T  Ic D T3TCLITIC % 5.
GBS EEEEED, ARKHLER THS.

3 ~ 484 TIFIETTE|F20~30,¥— 1> FIZTFA*
3. fERIEETEIR & R E Ao EE v, ARRIEe
REW,

IEEE R L 22358, RROMERA L2
ko ThkE{EAEND, BHRLLEEOEE

# Table 7 (cRL 72, 40CLLEDFE#E Z I
STHEMT 5, B0 (L), TOBRMRER

Table 7 #—IAF—iRBOIETCE TOFEE

EEB M iE EIN
0~30 % L
0~48 7¥xiltF, ME

48~72
72~96

BB, EECRE, (TR

FHE, LI L IEIENE, 1R, BH L5 2 3, B
AT AB LS HAES XS E HAEE
HEEEOTL, MUSMiTuhA, 155
v ARk, BTEE, EE

144~216 & M % JE C

96—~144

Gustafson, D.P, (1981) : Disecses of swine, lowa State
Univ. Press, 209 ~ 2237)

LRL, @8H0L525, HFHhEdLEEIFLD
ns. H@ErFuhAL, BE LT, RoilE
WEER 4, Bizx2d &N, HEisH, FBILD,
NS5 Z R RGERER 2 L CEh, MBEHE

LTyA¢, BAITARERELRD, BT 5. &6k
WiwH 8 HTH LY, FERIEEICELLWLD
BEMET 2. EEOMEOIERE T 2 BREHTE
TIAE LR T B A%, FHEEIERE Tldllxiic
FHEAEEEZNDLOT, FBREZECHICASTT
HETANAOYEKER ClODEBEL S &
TS REAES <.

FIREO BRI SEmEA VT, BYcksE
harBeElL, sl ) RRT 5, B,
ARk, BT FofERERT, AMEkEIIIE
wrhnh, Fig. 80k HICHEL 7 A LA EYR
+ 2 F #9505 — > b ATEET B, {ERM30BAL
TR T 3 EINENTLE ). 40BTIE
Ba I FET LIRAET B, WRAEIX80 B AL TRERL 22
BAIT %, HIRBANICE T TRET 5 &,
FEnIEE, BHREPGHT 2. T3, Tk
H2~3EENBZENHDE, SHRIEC Lo TH
IRBEARER L -8, EECHMT 505 FRIZ
S HEE R LD 7 A LRI L TRRIET
33, 7

F—rZX—FHICRAET AEMIIRITS N TE
¢, AW, K, Moidh % OBETIY
HRRBA LA ISR RL S, AR TRE
L, BER{ S DB TRERGLL 2
e PFERHET L. BRI 4~ 9 B CHED
0CLL Bz, 2CicETs2tb b5, Fig



10

9,10l Rz k Jic, ML 2R EBH £ 5
T. Zokee, BE 904, Him, HEo—i
PHRDND U B LRIEBIC L 5, B oD
TRIDL ) Ui EEL LIEXKIERTS
B4, AR EDLT, FEE, koo, [EEED,
B2, B, ST THRDLZENHD. T
H3100/3—+k > biciE{, —HBRHBT 5 L EEL
v, B2~ 60R M THREMTH 5.

2) @/ B

PIIRENC (3 e id Ao v, T timite
I, i) H DI & FE, B 5 Dt &
B bi b, G, MEOFCMm, b
DR, BOSKENE XS B AEREICED
nichs,

M I ERA RO AE S L U EHE,

= AR S & U R TR IO R A

MRS o) i 7 2ot & 3, i 5 TR BR e 1R,
AR NIRBIES & PR & 5 e L
bl iR A b s, LaL, i
ZOREICIZESBL USRI L > TESFALN
. RO, MBS & U
HIRBIC1E = A 2 DN AERA RS LB,
HtiKHE, MISESZS, MRk lan i % i
I MV N % 4 & Ol B/ NZE, I, B, A, TR
B HARBFED L (B s h, Fig. L1 Lk JIcHs
ZEER DML 13 RS & R I H A AR AR
HHD, BEREBIRFI T, (bR, IR,
R D ERFGENREL L ALNRLS,
ETEAMSEIC L a2k T, Bl ~6H8HIK
7 A IV ARFAEERIRE, AR, R
o, Erihale, SUESE RN, i i,
ok, =707 7—2, WREMERL LN
WEEOMIBEETREO LN TnE, 9

3) wRERHE

74 IVADSHEREE L TIRRE, B, 1Rk,
i, WIEAHWLNEY, RkdmbLw, 7T
£ b TIOSHEBEEL 21k, SERETRET S,
Bttt MIIEMICRERELFBH LN 5,
NG DMRBEOILHE E Ao Bah & Wil E BRI
[ HEFE L T37°C C24REREISEEL T, T2 b > TH
EL2 SERAReL THREZRHLTL L
WV, BESIIIC AL N A EILE LTS 2 F Y
LD, HFEEEEAM ARDIEZRIREH TS 5,
F7z, BYGHBILE 2 RBICHERT 5 L ARKIC

L O R A

Wt e BEES T L T2 ~3 BUAICIETET 2,
RELPOBIREICHERET B LRy 7BREB L
UTEIETERA A b1 5.

4) miEzsHy

EEER TSR & RER 0 I > TH kD
LAZHDPHIHENH DY BREM LD, T
SRR R ORERIC T IMARH 2175 2%, PR
B, YVARERG, fiREARG, BiEEES
&5k Enzyme Linked Immunosorbent As-
say : ELISA % D HW LN TW3, HHETIE
Z o TELISA #*E b3 1, Z2MEHEI %R
HBEERBREY RGN TV 5,

ZOHBFENL T A LAY E IEA A MRl
#Td % Nonidet-p40 THiIH L TIERG L 7250
w4 7a7v—F LIcEMAELL, ~rtxss
—FEEML KGR a7 vkt x
F—¥ORETHLANY T2 T I
ATl it b o bk # ks & - Tl
b,

FHE TSR EOMTEIC T h R IT
B, TV RIS, BB % A v b
Twa,

M7 B % Hege L 72 i T3, ELISA (3R 5
~6 Bikd b, DUAARTFMEMIEEE RIS Tk 7
~1084 5, $FGARTIE 9 ~108 H A & Hitkhs
Bt S 22, AR TE R I FA I SO Tl
WHHICE-> TV BRE S -2, Tk
{2, ELISA TliREEmAksr B E(RHETE
B

Xt %

1) FERHR

AIROREEL L L TR S iz, Hilk
FEPEIR 2 R T 5 2 L B o8t Th 5,
FEAVERRE I ORI T 2 Z E AREL ) T
IO R EEEFER R L IFIE T HER: test  and
removal &MEL3Y, 77 F iz k ABEIR A
HLBRENZ 5N BH, 24T ADEEI SN
HEEE LHERMICIEHEL Ty, Bz
NTWETI7FDITEAED, BiiEiiz L
TWDTT 7F P EREHES Y L 72384, fEkE
RS DI EIETELD, B2 Lanh
HRIZED, Wb X+ ) T—%5,
127 7F itk TEESN DR & Bc L -



#1175 1984

TREEINHEREF TE Wi, 77F>
4S5 PRI L > TREBLHETLZ L
HTEL{ D, M-, HEEMHRICLaMRL
T 7F i & ABEIEMIL BT v,

% DBERIRDE ) TH b L Iz, BEEAER
124791013, BEEAICIE L Wi 32w T
L& s & 7w, AJE1T occult infection
EIREN B L 5 ICiEFEMIC S DT BE L uhk S
NTwaY, LirL, BEOFEICh» b L TR
I —HARPIC 7 4 RS J AR b T REGLR
L B RO Z & 11 £ { DEFEHILLTIT T
BN, 2Ok X ) T AREZ
55, FRMHENRANOBECTH L. EHERETF
Bt BSBlIcHME N0 TR kOB EN
I3 A e vat, BEREIRIE RUIMIMAE 2, o
W EOA LV ANNb D Z EA%(, BIkEE
ALY SN0 T, KBS E I
WTaZed, AROROELLENTWS,
HAEBETLREBL TV VWRIEE L E 2
TE WO TERICHT 2 Z EHTHETH 5,

BRI & 3 ot ka5 2
e LIziEBhak L2 v, Asofitk & L C3lE
et = — BT H  IF AR R L 72 1,
SR b T 5. TR W TRk L ) i
HRENTWE,

AR ER DT £ #EsE T 2 ik & L THIARM
HHWUETH D HT, BHEEH 30080 LL_E G413 e
{EHBENIZ 107 v— > b LL_E, 3008ALL T Tldixi{k30
HERET 5. HURBERA N & 24130
HiLlcERET ALENH B, TOREN —+1
> FULEF 2 R TR o 12
[FRERAER L TWA Z E#RTOT, BEKE
AEs ik L A iF Ui bz HEETH 5. Btk
H502 85—t P LT S, IRl Piikid, =
PR B 7 & AR L CHUARBE IR & 2HE Yy

Table 8

FAYAICEI3F—I2AX—RAEOHTHEE

11

BB LW TR <, FiiREc L - T
IR LR 28T 5, BRERKIZ B0 ER T 2
Z A L, FERELEAR 4 5 AL
A Wik & e B, BURIGIERY EES N
RAFKIEI~4 5 BESTHEEREL, BERE
MY A, EMKIE 1 5 AicEREL, BT
HDHIL®MAEL, BUREICANS, BRI

» B bicHitiRE 2T, A—2AX—K7 )
—ThbI EEMAET S,

PR R E I RR30 B MR+ A L
v, FREIHEMICIEEL 2%, WRT S, W
#30BH, FARERFEAL, 308#CHEL
TWZ E2HEPH T L, HIL{BEZEATZZ
EHEFE LW,

KE DX

HETEAROTEIF2 ML TETEY,
EER o mEFAEAE TI219744F0.567— & > |,
1977/784E3.73,¢—+> |, 1980/8148.39/v—+&
> b, 1983/844F12. 15—k > b & » I EHAGRE
NTWEY, Tl I LEETRERRICHE Z
b, BUENDE FOME (7 25> 3197746
b, BiELT 2F 51978 EREN T
%, 1979470 & (2N % B @3 5 SRR Pk
HThTIEL b 4w, 19804 7 A4 S IXIREFIK
ORI DT RKFERE N Tw3) T
RHEENEA L nZ e b, FERBERDRE
LIS HEHIBREASIN TS, LB E
Q7 7F>ic L a0 (BE L) @B b
EATE 2 BT A QB0 T HH LT 5 F
THHED £ FONEOBALD F F O kT
5 DWW THER ARERAZHEL TV 5,
Table. 8 ic/m L7z L 91z, BEDF F T,
A LMERTOEWEEA L REL, 25F%IC
It THHEFLRA L 4oy, BEFHE I —Fa9Ic
RHEEE L Yo tsd S0, REAICA S &

(B4 - EH F )

7oy F " = =

Mol o oE b1 HAT R BoAT

X % ZL

H L H L H L H L H L
ISEEMBEE 2,228 513 835 1,370 1.532 139 387 284 592 1,315 1,481
xR 0 1,142 1,142 571 571 323 644 423 786 813 817
& # 2,228 1.655 1,977 1,941 2,103 462 1,031 707 1,378 2,128 2.298
# it + 573 + 251 + 287 + 125 +1,766+1,197 +1,521 -+ 850 -+ 100 —70

i) *EHETVI/FoEEEED

* % H, LiZioEs s - 2354 (H) {Ed - 2854 (L)



12

5L AR TL0~204E R IC 3R b T TE 5.
- T, A L TIREMABRSIC - 2%
B Z EHTRENT W 5,

KEOFERETRFA — 2 X —IKER L
FELTWS TH—x 2 X—HEREEH, 08
PREAT S, DiE RS L L TERTNED
ED 12 L THERAEIC L » THRELIET
B ErHETLNS, HHHE200EL EOBE I,
J0TEOMREI IR GBS TIE10 Y — & >
b, ANBHESERE TIIRE308H) 2 ihH L TN
5. 1EEAEDESFBETHILE, FHFEHEM LM
BTELv, F265003—+> L ESFBETSH-
20, BRETHERI I TwEE4E, £
WKE R TFEREESRNICLE2RETH 5.

bRk I R 2 T IC R T E 221 & - TFHil
TRETHL, BE, FEHENKENENHTHS
ZEHEE v, UL LMETE W, REES
TELREZTHBEZBE VLA LW, BEOHER
#%3.6m T LA TRELBIL & 5. KL 6T
BE TeFsnBER—BKETREL TV 5254
I, &E@KT AL IRV, BRERD
AHEMED S B AR ABEETH 5. WA O
BRECEBBHER WD, BRICE - TEHEL
Tefilhid 5.

HEE DI FE

WETREREG A —Z2X—H 7)) —Tdh 5
Z L RIHT 5760, ERWEBESIRETE
AH, IR, MR CERIEEL, D&M
o THEE £A—x2AX—H/7)—ThHaZ &
OBEHES Lo TER, 197948 A1 Bizid ik
EEYR e LTIREL, 198343 A14H 7 LR
FHE D EMERRE I Ao 72,2

FAI219824F 5 Ad 6 3 EEBEIC AT TiTh L,
WS N EREFEICEKENS, RESE
FEBRFAEOLFEEMEICL > T18Hb2Y 3
~4 FAZH b Z EiICE2TWw3,

RO E LTI, 382 kmLIPTIC R
DI EBRIERERC L - THERI N,
280 LI % 7o 2\ h" e THNIL14 B LRI K
APEBATAZENTES,

Z OOFHE 12 290/KEE, 3175 2 T8 (LADEHE250
JEEE, 4008H) 2RSS THIEICL>TETT
B il oTEN, ETH1~2FEMBEEN Y
FHFBERESE X ThN b2 Lok b, BAEIIT

L O B B e o

FHEIASET L7z,

2) TOF ¥ RBEME

FHETRET7 7FrEHREN T nwd, 35
WETRET 75>, RERT 7F - omEsE
HENTWwa, HRKIC2WTEFERICEERS
TahHgE, BRICERELETHREZEICL > TTFE
P A HESNHB®, I NLDT 7 F 3%
EE, FELEE, MEFREFIIBMTSE 244 Il
Lzfes i3zl LB W2 & THE, 77
F o ERERICEE T A LAHERT B L, FIR
BTT7ANWAHREET BTN T, 740LA
PEIEL, ¥+ VT —r%b, £277F M
I & » TREE S Nz hudh b BRI L B iRy
RHTE iz, MFEHRITEEE S5, L
roOBHE»r 7 75 EFERLTCWBETD, B
Lwillillard 5.

FE? 7 F LT 7F 2Tl £77F >
DT I H R R EWHERENTWSE, I—n
SR THWLNTWAET 7 F D74 IR
BOELLDIZRDEEN TH 5,

Kk A =TSN - BiSEkT
5. 1 EOBEER CIRTEIMET T 5. KL
otz it L TIRRMEA v,

THU A MR N—==TTHEHEINTW5,
BT A WA ERIRETIE L2742 T, 3B
IR T200f 6 L T 2 F v icfEibTw 3, 4
JEERIEE WYX, EALE b, w7 RICH
L THEEIER-TWwE, BN B4Ll EoF
R EWTEIR2 » AUADKICIE > THHEATWS,

TK200% & BU #k FraAvNXxT T
HA3NTWwaE, wInb 7H LV A Mr o HFEL
Twa, TK2008IZ 7 4 L 2 F 8k % SR T84L
HEAG L 7278, SE05 EARMESFHI R T200/CH4E L T v
5% BUK #Riz 74 L 2 | #k & RIRERICE, 58
BETI0040 2 & I F5 5 AR HEZF A A T471 ~ 62148
AL T 3%, [tk e bIRICH L Tii%ELeTH
B, fhotihic L TI3REESITE- T3,

INLDT 7FFnwT L B BE LS
Wz Edh, INBROENT I, BRI
KL BMEERNTEBET 7F > L) 2008
mpbY T =y VT 7 - OREFEHLNT
Vi 5228 5alr, JEA A itk bH T4 5 Nonidet
P-40%° Triton X-100TREMIE#MBEL, WTiE
fELAHEEAYT 7252 & LTHRIBNI LA



115 1984

Ao blaiz, DT 7F3BIEYE, WEHEY

ANZDOBMEINZ 5 Z EHHELPICENT NS,

DY T2y b7 7FRERDT I F Iz

NTHHREERD & CMERELFILETL - &
LFRDT 7 F L LTHLETHA .
SHEITIE TR R Bk L TRIEME AT

X

13

RENTWDE, HRBEMICRERTE & #Es
BREEAHIcfibi g, BEEMMECERLTY
ERZBRHICIBRETKELHEIIMFTEL
W, FER, BROIC—FEHNT S LIETELK
TaR3, i, Zu7) oKL ffibNnTwa,

[

1) Advisory Committee (Atwell, J. K.) : Report on Pseudorabies, Livestock Conservation Institute

South St. M. N. 55075. 1982.

2) Anon : Aujeszky’s disease campaign-eyes of the world on us’. Vet Rec. 112 : 235~ 236.1983.
3) Aujeszky, A : Ueber eine neue Infektionskrankheit bei Haustieren. Zbl. Bakt. Abt. 1. Orig.32 :

353~357. 1902.

4) Basinger, D. : A brief description of Aujeszky's disease in Great Britain and its relative

importance. Brit. Vet, J. 135 : 215~224. 1979.

5) Baskerville, A. : Ultrastructural changes in the pulmonary air ways of pigs infected with a
strain of Aujeszky's disease virus. Res. Vet. Sci., 13: 127~132. 1972.
6) Baskerville, A. : Ultrastructural changes in the lungs of pigs infected with Aujeszky’s disease

virus. Res. Vel. Sci., 14 : 229~233. 1973.

7) Ben-Porat, T. and Kaplan, A. S. : Phospholipid metabolism of herpes-virus-infected and
noninfected rabbit kidney cells. Virology, 45 : 252~264. 1971.

8) Ben-Porat, T., Rixon, F. J. and Blankenship, M. L. : Analysis of the structure of the genome of
pseudorabies virus. Virology, 95 : 285~294. 1979.

9) Biront, P., Vandeputte, J., Pensaert, M. B. and Leunen, J. : Vaccination of cattle against
pseudorabies (Aujeszky’s disease) with homologous virus (herpes suis) and heterologous virus
(herpes bovis 1). Am. J. Vet. Res., 43 : 760~763. 1982.

10) Bitch, V. : Correlation between the pathogenicity of field strains of Aujeszky's disease virus

their ability to cause cell fusion-syncytia formation in cell cultures. Acta Vet. Scand., 21 : 708

~710. 1980.

11) Bran, L., Suhaci, J. and Ursache, R. : Innocuity of avianized vaccine against Aujeszky’s disease :

excretion of virus by vaccinated animals. Lucr. Inst. Cerc. Vet. Bioprep. Pasteur 2 : 121~131.

1965.

12) Crandell, R. A., Mesfin, G. M. and Mock, R. E. : Horizontal trasmission of pseudorabies virus

in cattle. Am. J. Vetl. Res., 43 : 326~328.1982.

13) Davies, E. B. and Beran, G. W. : Influence of environmental factors upon the survival of
Aujeszky’s disease virus. Res. Vet Sci., 31:32. 1981.

14) Donaldson, A. I, Wardley, R. C., Martin, S. and Ferris, N. P. : Experimental Aujeszky's disease
in pigs : excretion, survival and transmission of the virus. Vet Rec., 19 : 490~494. 1983.

15) Fukusho, A. : The first outbreak of Aujeszky’s disease in swine in Japan. J. A. R. @, 16:131

~135. 1982.

16) Gloser, J., Donaldson, A. I. and Hough, M. N. : Analysis of a series of outbreaks of Aujeszky's
disease in Yorkshire in 1981~82 : The Possibility of airborne disease spread. Vet. Rec., 20 : 234

~239. 1984.

17) Gustafson, D. P. : Pseudorabies, In Leman, A., Glock, R. D., Mengeling, W. L., Penny, P. H. C,,



14

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

I DR R e EE

Scholl, E. and Strow, B. ed. Diseases of swine 5th ed. The lowa State Univ. Press. 209~ 223. 1980.
Gutekunst, D. E. : Latent pseudorabies virus infections in swine detected by RNA-DNA
hybridization. Am. J. Vet Res., 40 : 1568~1572. 1979.

Gutekunst, D. E. : Immune responses in swine given lipid-conjugated pseudorabies viral
antigens. Am. J. Vel. Res., 39 : 1435~1437. 1978.

Herrmann, S. C., Heppner, B. and Ludwig, H. : Pseudorabies viruses from clinical outbreaks and
latent infections grouped into four major genome types. In Wittman, G., Gaskell, R. M. and
Rziha, H. J. ed. Lataent herpes virus infections in velerinary medicine. Martinus Nijhoff pub. 387
~401. 1981.

Ludwig, H., Heppner, B. and Herrmann, S. : The genome of different field isolates of Aujeszky’s
disease virus. Curr. Top. Vet. Med. Auim. Sci., 17 : 211~214. 1982,

Lukacs, N., Thiel, H. J.,Mettenleiter, T. and Rziha, H. J. : Characterisation of the glycoproteins
of pseudorabies virus using monoclonal antibodies. 8th Workshop of the Virology Section of the
D. G. H. M. 178. 1982, _

Maes, R. K. and Schutz,]. C. : Evaluation in swine of a subunit vaccine against pseudorabies.
Am. J. Vet. Res., 44 : 123~125. 1983.

Martin, S.,, Wardley, R. C. and Donaldson, A. I. : Serological response of pigs infected with
Aujeszky’s disease virus. Res. Vel Sci, 35 : 227~233. 1983.

Oirschot, J. T. : Latency of virulent Aujeszky's disease virus in pigs is not prevented by passive
or active immunization. In Wittmann, G., Gaskell, R. M. and Rziha, H. J. ed. Latent herpes virus
ifections in veterinary medicine. Martinus Nijhoff pub. 417~427. 1984.

Peiffer, N. E. and Schipper, I. A. : Evaluation of pseudorabies viral antigens in the agar gel
immunodiffusion test. Am. J. Vel Res. 40 : 595~598. 1979.

Pittier, H : The occurrence and control of Aujeszky's disease in the Federal Republic of
Germany. Curr. Top. Vet. Med. Anim. Sci., 17 : 259~265. 1982.

Platt, K. B. : The porcine humoral response to detergent extracted Aujeszky’s disease
(Pseudorabies) virus antigen. Vet. Microbiol., 7 : 515~534. 1982.

Pseudorabies Committee, Livestock Conservation Institute ; Plans for elimination of PRV from
a swine herd. In Bradshaw, P. E. et al. ed. Swine pseudorabies eradication guide lines. 1982
Reissig, M. and Kaplan, A. S. : The morphology of noninfectious pseudorabies virus produced
by cells treated with 5-fluorouracil. Virology 16 : 1~8. 1962.

Saif, L. J. and Bohl, E. H. : Immunoglobulin classes of antibodies in milk of swine after
intranasal exposure to pseudorabies virus or transmissible gastroenteritis virus. Infection and
Immunity 16 : 961~966. 1977.

Shoda, R., Brauner, 1., Sadecky, E. and Mayer, V. : Immunization agaainst Aujeszky’s disease
with live vaccine. . Attenuation of virus and some properties of attenuated strains. Acta virol.,
Prague 8 : 1~9. 1964.

Sun, I. L. and Gustafson, D. P. : Identification of immunologically distinct antigens in
pseudorabies virus. J. Hyg. Epid. Microbiol. Imm., 26 : 285~299. 1982.

Thawley, D. G., Gustafson, D. P. and Beran, G. W. : Procedures for the elimination of
Pseudorabies virus from herds of swine. /. A. V. M. A. : 1513~1518. 1982.

Watson, D. H. : Replication of the viruses morphological aspects. In Kaplan, A. S. ed. The
herpesviruses, Academic Press 133~161. 1973.

Wittmann, G. and Takubik, J. : Colostral immunity in piglets from sows vaccinated with



#1195 1984 15

inactivated Aujeszky's disease vaccine. Arch. Virol. 60 : 33~42. 1979.
37) Wittmann, G., Ohlinger, V. and Rziha, H. J. : Occurrence and reactivation of latent Aujeszky's
disease virus following challenge in previously vaccinated pigs. Avrch. Virol. 75 ; 29~41. 1983.
38) Zuffa, A. and Polak, V. : Immunoprophylaxie de certaines maladies a virus du porc et des
vollailes en Tchecoslovaquee. Bull. Off. Int. Epizool. 64 : 297~307. 1965.

M = B B

Fig. 6 F—TRE—FEIAINA (TEALRRATAILA 1)

Fig. 7 #—TIX%—F7 4 L RBREFERMEE. FLVRE, MRENCR
B & fL1z Cowdry A BUEt A 4%,

Fig. 8 F—TIRXF—FE7ANRIE2RERR. (IR FEAREREE ERE
)

Fig. 9 #—IX%—Hm7ALRBESF HLVEFE

Fig. 10 #—TRF—E7 ALK, BLWEEESRL TECL,

Fig. 11 BRECEORMEST S, ERMAROEY L BAFAR.



16




The Yamaguchi J. of Vet. Med., No. 11 : 17~38. 1984
I OBk E ST 115 17~388 BBFN59 4
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INTRODUCTION

Silky fowl is a strain of domestic chicken which is characteristic in grey or dark colour
of skin and surface of bone. In fact the surface of other organs such as trachea, crop, liver
and kidney also appears light grey due to existence of pigment cells. The nature of the
pigment cell looks like melanocyte but the pattern of distribution in each organ may differ.
This is a light microscopic survey of this type of pigment cells in several organs to confirm
that pigment cells are proper components of those tissues.

MATERIALS AND METHODS

There are two types of silky fowl: white feather and black feather. For this survey a
two-month old cock of white feather and a five-month old hen of white feather were used.
Most of the organs surveyed were fixed in either 10% formalin or Bouin's solution
(saturated picrinic acid: formalin: acetic acid=15:5:1) and then embedded in paraffin.
Calcified tissues such as bone and beak were decalcified after fixation.

The pigment cells in the skin were compared with those of another type of dark skin
fowl, Kurokashiwa.

OBSERVATIONS

1) Periosteum.

The most characteristic feature of the silky fowl was the black or grey colour of bone
due to the distribution of pigment cells. The pigment cells were localized in the periosteum
and did not intrude into the bone itself as observed in costae (Figs. 1 and 2) and also in
cranial bone (Fig. 3).

2) Skin and its derivertives.

The dark colour of the skin is not specific to the silky fowl. In fact the epidermis of
the other strain of fowl, Kurokashiwa, contained a number of pigment cells as shown in Fig.
35.

The squama (squamae) (Fig. 4) and the rostrum (Figs. 5 and 6) as well as eyelids
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(palpebrae) (Fig. 7) contained the pigment cells under the squamous epithelium. Palpebra
tritia or memberana nictitans also contained the pigment cells under the epithelium and
intermuscular space. (Fig. 8)

3) Perichondrium.

The cartilage in trachea (Fig. 9) and in bronchus (Fig. 10) are lined with the pigment
cells.

4) Meninges and choroid plexus.

Both meninges encephali (Figs. 11 and 12) and meninges spinales (Fig. 16) have
conspicuous linear distribution of the pigment cells. It is interesting that choroid plexus also
contained a number of pigment cells. (Fig. 13)

5) Mesentery and peritoneum.

Methothelial membranes such as mesentery (Fig. 14) and peritoneum (Fig. 18) had
intensive distribution of the pigment cells.
6) Adventitia.

The outermost layer, adventitia, of aorta (Fig. 15), the sheath of tendon (Fig. 17) as well
as the capsule of skeletal muscles (Figs. 19 and 20) had the pigment cells.
7 ) Interconnective tissues.

Thin fibrous capusule of the spleen (Fig. 21), for example, had a layer of pigment cells
which would be responsible for light dark colour of the organ. Interlobular or
interconnective tissue often contained the pigment cells. Fig. 22 shows the pigment cells in
the kidney.

8) Digestive canals.

The tongue (Fig. 23), esophagus (Fig. 24), crop (Fig. 25 and 26), gizzard (Fig. 27),
proventriculus (Fig. 28), duodenum, jejunum (Fig. 32), ileum, cecum (Fig. 29), colon (Fig. 30),
and rectum had patchy distribution of the pigment cells in their adventitia, intermuscular
connective tissue and pericapillary connective tissue. It was interesting to notice that the
dark colour was heavier in the side of the mesentery than that in the opposite side. The
epithelium, propria and submucosal layer of the alimentary canals seldom had the pigment
cells. The liver and the pancereas (Fig. 31) were also surrounded with a thin layer of the
pigment cells.

9) Testis.

The capusule, interstitial cells and seminiferous tubules of the testis contained a number
of pigment cells (Fig.s. 33 and 34).

10) The comparison of its skin with that of other strain of the fowl which has dark skin.

Fig. 35 is an example of tissue from the skin of Kurokashiwa, that is another strain of
fowl which has rather dark skin.

In general, the pigment cells under discussion were localized in connective tissues
especially in adventitia or capusule interlobular space and pericapillary or perinervous
fibrous element. They seldom invaded into the parenchema of a given organ. It was also
noticed that the distribution of the pigment cells was not uniform in each organ. For
example, the surface of the crop which faced to the inner surface of body wall was darker
than the opposite side. Similarly the side of alimentary canal which joins to the mesentery
is darker than the other side.
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DISCUSSION

It has kbeen established by many experimental evidence that melenocyte in vertebrate
develops from neural crest. The melanocyte then immigrates to the skin. Besides in the
skin, it could be found in the periphery of nerve and blood vessels, inner surface of the body
wall, ovary, gallbladder and adrenal gland. The wider range of distribution of the pigment
cells in the fowl observed in this study offers the greater possibility to elucidate the route
of immigration of the pigment cell from the neural crest to the given organ.

The meat and the blood of this type of fowl have been believed to be medicine for
certain disease. The pigment granules contain elements such as S, Cl, K, Ca, Cu and Zn
which are detectable by our preliminary survey of X-ray microanalysis. Though it is beyond
the scope of this report there are at least two possibilities why those pigment granules
contain a considerably high concentration of elements. One is those elements are essential
components of the pigment. The other is that those elements were concentrated by the
pigment cells as a step of biological concentration.

The fowl of this strain has been known as liable to cause melanoma. Periosteal pigment
cells, for example, could be a model for potential source of tumor.

The concentration of melanocytes has been suggested to decrease as the individual
becomes older. A developmental survey of the pigment cells in the avian embryo is in
progress in our laboratory.

REFERENCES

1) Fujii, R. (1969) Chromatophores and Pioments. In : “Fish Physiology” vol. Ill. pp. 307
~354. ed by Hoar, W.S. and Randall, D.J. Academic Press, London and New York.

2) Fujii, R. (1976) The Pigment Cell. (in Japanese) University of Tokyo Press. Tokyo.

3) Kawamura, T., Fitzpatrick, T.B. and Seiji, M. (eds) (1971). Biology of Normal and
Abnormal Melanocytes. University of Tokyo Press. Tokyo.

4) Makita, T., Ueda, H. and Yamoto, T. (1984) Ultrastructure and elemental analysis of
pigment cells in various organs of the silky fowl. Proc. 97th Jap. Vet. Sci. pl8.

5) Mogovern, V.J. and Russel, P. eds. (1973) Pigment Cell. vol. 1 Mechanisms in
Pigmentation. S. Kargar. Basel.

7)) Tsuzuki, Y., Mochizuki, S., Makita, T, and Kiwaki, S. (1984) Developement of Pigment
Cells of the Silky Fowl. Proc. 98th Jap. Vet. Sci. p. 3.

8) Yamoto, T., and Makita, T. (1984) X-ray microanalysis of Pigment Cell of the Fowl.
Proc, 25th Jap. Histochem. Cytochem. Soc. p. 130.

6) Mishima, Y. (1971) Pigment Cell. (in Japanese). In. “Saibogaku Taikei”. 7: 246~281.
Ogawa, K. et al. eds. Asakura Shoten, Tokyo.



20 Yamaguchi J. Vet.

EEBOBRMROEBASTH

BEEZ - FASE (WOXFREPUEFHREBUFHE)
U2 : 19844£10A15H)

B (sitky fowl) EHE L VREKL 72 & Wb 2 KB NIOE T (2 b £ O MR A I
M EBRENTEL, Paldaf, Bh, FMEONIFHLH, BME LT, EH &2, HE
T EHBARFEITO M, WIRBENEMICRE, L CORECEREf KRG ESE I THE Dk
AT BN B,

FZTEMOM, & IRiE, WSk % r—EoMECHEEE Lo, B, BBREG, BR, PRI
AR, O, MMk, DRRE BHESNR, COBE, DSRSIBL MEBL TREG, B, DRAEESE, ORIE, RNLL, HEL SUF,
N, BEBE fOiE, oREE, RE, W, TR, ZEE, BB, 8B, cow THESMIC GRARD
S EHREL .

WEROBA L BRI ASSABAIC ST L, & CICRiEE L SO BIIC I b T L T
Vg,

F GBI LB BEOWEL —RETIE L (, & 2 R TIABEC T L 25, £
BT IBEIBU AT L T 2 AR & 0 L Eatiln,

ID & 9 e BRMEOBIRIITY TS 245, MAEE * X SHdR i CoEMit s L S, C, K,
Ca, Cu, Zn AWK TE B DT, RO ZN L DTCREDIBHECITEICEL > TV BD TR v FHEE S
s,

LEGENDS OF COLOUR PLATES

Fig. 1 Melanocytes in the skin from cloacal region. x40

Fig. 2 A high power view of melanocytes in the skin. X400

Fig. 3 Melanocytes in the adventitia and the interlobular connective tissue of the
proventriculus. x40

Fig. 4 The gizzard. The melanocytes are seen in the adventitia, the outer surface of
muscle and intermuscular connective tissue. x40

Fig. 5 The hen oviduct. Isthmus region. Melanocytes are distributed mainly in the
connective tissue of tunica propria. X100

Fig. 6 The ovary. The melanocytes are seen in the interfolicular connective tissue and
stroma. X100

Fig. 7 The uropygial gland. The glandular capsule and interaloveolar connective tissue
contain melanocytes. x40

Fig. 8 The Thymus. The connective tissue which surrounds the lobules and the intralobular
blood vessels accomodates the melanocytes. X100

LEGENDS OF BLACK AND WHITE PLATES

Fig. 1 Costal bone (Os costae). x40
Fig. 2 Costal bone. X100
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Cranial bone (Os craniale). Notice that the pigment cell layer on the outer surface
is heavier than that on the inner one. X40

Squama. X40

Rostrum. X100

Rostrum. n : nasal gland. X100

Palpebrae. X40.

Membranictitans. X100

Trachea. C : cartilage, E : mucous epitelium, M : muscle. X40

Lung. A : alveolar cells, B : bronchus. X40

Cerebellum. M : meninges, C : capillary. x40

Cerebellum. M : meninges, C : capillary, P. Purkinje cells. X 100.

Choroid plexus. Ce : Cerebral semisphere. C : cross section of capillary. X400
Peritoneum. X200

Aorta. X100

Meninges spinales. X400

Gizzard. Tendonious membrane. X400

Peritoneum. X400

Skeletal muscle. (Pectral muscle). X100

Skeletal muscle. (Gastrocunemius). X200

Spleen. X200

Kidney. X100

Tongue. a: Squamous epithelium, b : entoglossal bone, ¢ : anterior lingual gland d :
tunica propria, e : muscle, arrow heads : pigment cells. x40

Oesophagus. a : arteriole in adventitia, b : longitudinal muscle layer, ¢ : circular
muscular layer, arrow heads : pigment cells. X100

Crop. a: muscle layer, b : tunica propria, ¢ : epithelium, d : lumen, arrow heads :
pigment cells. X40

Crop. m : longitudinal muscle layer, v : blood vessel, X100.

Gizzard. e : epithelium, m : muscle. X100

Proventriculus. e : epithelium, m : muscle. X100

Cecum. e : epithelium, m : muscle. X100

Colon. e : epithelium, m : muscle, v : blood vessel. X100

Pancreas and ducts. X100

Jejunum. X200

Testis. S : seminiferous tubules, T : tunica albuginea. X40

Testis. S : seminiferous, T : tunica albuginea, | : interstitial space. X200

Skin of Kurokashiwa fowl to compare with that of silky fowl. X400.
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Shigellosis in Japan was epidemic in the 1950's but its outbreak decreased
drastically in the 1960’s. In recent years it has become a rather rare disease.
However it is not fully extinguished as yet. Individuals or groups of patients of
Shigellosis due to Shigella introduced by overseas travellers were reported in
these years.

This is a report of group Shigellosis caused by catered meals.

1) This happened from the 16th of November to the 3rd of December in 1982
in an area of mountainous farm land in western Yamaguchi.

* 1  WNREAEFEST o+ 2 WRREREERE  x 3  LOREESTHR
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2) A total of 78 patients (male 35, female 43) were habitants of 4 cities and
5 towns in Yamaguchi prepecture of which 55, 1 and 22 were genuine, suspected
and symptomless carrier patients. Seventy-four of them were served catered
meals prepared by a purveyor at various occasions such as a Buddhist service,
wedding reception, community gathering and some other meetings. Two were
infected while taking care of patients and two others were infected via an
undisclosed route.

3) Bacteriological examination detected ABPC resistant Shigella flexneri 1b.

4) The latent period was 2 to 3 days for most of the patients. The main
symptoms were diarrhoea, fever and abdominal pain. No patient died.

5) The first patient was the mother (72 years old) of the purveyor. As she
continued to prepare dishes for her family, employees and for delivery, infection
was enlarged and facilitated. The initial route of infection to her remains to be
unrevealed.

6) The proliferation of the germ was mild while Shigella collected from the
initial patient were inoculated to “Sashimi” (sliced raw fish meat) and
“norimaki-sushi” (vinegared rice rolled in laver) both of which were included in

the menu of the catered meal.
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EPIDEMIOLOGICAL SURVEY OF PREVALENCE OF INFLUENZA

HUMAN INFLUENZA VIRUS IN YAMAGUCHI

PREFECTURE FROM DECEMBER 1981
TO JANUARY 1984

Kuniaki ITAGAKI, Toshiki NAKAO, Masahiro OKADA
and Akira IWASAKI

Division of Microbiology, Yamaguchi Prefectural Research Institute of Hygiene,
9.5-67, Aoi, Yamaguchi City, Yamaguchi Prefecture, 753 Japan

Tetsuo KANDA and Osamu NOMURA

Section of Preventive Medicine, Division of Public Health, Yamaguchi Prefectural Government,
1-1, Taki-machi, Yamaguchi City, Yamaguchi Prefecture, 153 Japan

[Received for publication : September 30, 1984)

Prevalence of human influenza in Yamaguchi prefecture was surveyed and
analyzed epidemiologically. Antibodies for influenza viruses (HIN1, H3N2, B)
were surveyed in the serum of 1060 habitants of Yamaguchi prefecture during
July to September in 1981, '82 and '83. From April 1981 to January 1984,
influenza viruses were isolated from 328 mouth wash and antibodies were
detected in the serum of 317 influenza patients.

The Following results were derived from the survey.

1) The number of antibody carriers was increased for the type of virus which
prevailed in the previous year.

2) Of three types of antibodies found in habitants against viruses HIN1, H3N2
and B, if the rate of antibody carrier was low against the given virus of
which antibody titer was more than 128 times, that type of virus tended to
prevail.

3) The prevalence from December 1981 to January 1982 was B type and that

+ 1 L0 REENTFERT « 2 D REAEET R
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in January 1983 was H3N2 type while that in January 1984 was HIN1 type.
4) All initial sites of the prevalence were grammar and junior high schools.
5) Efficiency of vaccination was variable to the prevalence of type B, H3N2

and HINI.

6) The effect of vaccination was difficult to estimate and results were either

positive or negative.

7) The temperature of the three days previous to the outbreak of influenza

tended to be lower than average.
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Table 1 SHINERERS LUV I F BEE (1981)

16l o R Hifk i1 2sfi Ll E o Re$ T FD

£4(F) ik Er R

H1N1 H3aN2 B H1N1 H3N2 B! (W 1)

0~ 5 66 34.9% 89.4 12.1 9.1 36.4 1.5 6.1
6 ~ 15 72 91.7 94.4 52.8 69.4 80.6 12.5 94.4
16 ~ 20 32 93.8 93.8 65.6 81.3 78.1 28.1 59.4
21 ~ 30 30 53.5 6666.7 26.7 10.0 23.3 0 0
31 ~ 40 28 85.7 75.0 21.4 25.0 25.0 0 3.6
41 ~ 50 37 70.2 73.0 16.2 2.7 13.5 2.7 2.7
51 ~ 60 25 48.0 76.0 36.0 0 32.0 0 4.0
60 ~ 28 64.3 82.1 42.9 3.6 10.7 7.1 0
# 318 67.6 84.0 34.0 29.6 43.1 6.9 29.6

(1982)

Plikm3fs Ll LofEa % Hiidfd128fE Ll Eofh$E TeF

() N o

H1N1 H3N2 B#Y HIN1L H3N2 BE! (M)

~ 5 39 35.9 7.7 25.6 10.3 0 7.7 18.9

6 ~ 15 76 89.5 75.0 93.4 63.2 6.6 26.3 92.0
16 ~ 20 66 83.3 39.4 81.8 59.1 6.1 15.2 18.5
21 ~ 30 73 80.8 43.8 54.8 26.0 6.9 5.5 4.3
31 ~ 40 36 77.8 36.1 22.2 2.3 0 0 0
41 ~ 50 43 51.2 37.2 32.6 4.7 0 11.6 0
51 ~ 60 36 41.7 55.6 44.4 2.8 0 19.4 0
61 ~ 35 37.1 54.3 22.9 5.7 0 8.6 0
it 404 62.2 43.6 47.2 22.5 2.5 11.8 23.3

(1983)

iz Ll Lo R Hifdfm128{E L) Lo % R

4 (F) Fikd LR

HIN1 H3aN2 BAY HIN1 H3N2 BEI (e )

0~ 4 23 21.4 35.7 21.4 0 25.0 3.6 14.3
5~ 9 27 51.9 92.6 74.1 14.8 66.7 22.2 74.1
10 ~ 14 37 94.6 100 100 62.2 54.1 40.5 100
15 ~ 19 35 91.4 100 100 7.4 42.9 51.4 91.4
20 ~ 29 96 72.9 65.6 89.6 20.8 8.3 12.5 0
30 ~ 39 32 75.0 71.9 53.1 0 6.3 2.4 0
40 ~ 49 27 70.4 59.3 74.1 i (121 0 0 0
50 ~ 59 26 57.7 50.0 80.8 0 15.4 3.9 0
60 ~ 30 40.0 53.3 60.0 3.3 0 0 0
at 338 70.1 71.3 76.0 22.5 21.0 15.7 27:5
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Table 2 1> 7NLI-HRBBEH

1981 1982 "

#H 4 5 6 7 8 9101121 2 3 o

.23 10 82 115
4

I B (3) (2) (5)

o B 10 90 105

L (9) 67 66

1982 1983 2

¥H "5 6 7 8 91011121 2 3 B

— 88 88

3B 13 13

foil . a

1983 1984 .

FA "5 67 8 91011121 2 3 o

- 010 us 125

. " 4

() Av7rzrFEfEL-MFR

Table 3 BEDERERERLELVT 7 F EEE

AT 4 v R 5IH B H3N2 H1N1
moFE OB B 92 88 115
T F 100* 86.4 84.0
#& (37CLLE) 87.8* 93.2 98.4
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r =m #H # 65.2 70.5 79.2
1 -3 14 2.6 17.1 12.0
i 3] il 9.1 12.5 15.2
T il 12.1 12.5 12.8
5 L A 0 0 3.2
fEAR TR HE 4.7 6.5 2.5
* EHE

N 2BETREE, Lo Ean (Table.
5), 19844F 1 Ao HIN1 R4 (3 BLHGER (04 @ 1
H138) » 58108 M TR TEEE 74 WADH
3 FATTH N (Table. 6), FHFhD74 LA}
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OFATRIC A BHkl (Fig. 1) TH3H, &
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SUMMARY

Seven outbreaks of food poisoning due to Campylobacter jejuni involving a total of 1,324
patients were recorded between 1980 and 1982. This number accounted for almost 15
percent of all the cases of outbreaks reported during the same period. Major symptoms of
the patients were diarrhea (729%), abdominal pain (81%), fever (51%) and headache (36%).
Almost all patients recovered within 2 to 6 days.

INTRODUCTION

Since C. jejuni has been recognized as a common bacterial cause of acute
enteritis " outbresaks of acute enteritis due to this organism have been reported in many
countries, such as the United Kingdom,'*® the United States,'® Sweden' and Japan."”

We have compiled a list of the outbreaks of food poisoning due to C. jejunt which
occurred between 1980 and 1982 in Yamaguchi Prefecture, Japan.

MATERIALS AND METHODS

All the outbreaks of food poisoning which occurred in Yamaguchi Prefecture from 1980
to 1982 were studied. We inquired of the patients about the date of the onset of illness,
symptoms, the incriminated food and other details by using a questionnaire, or interviews.

Fecal specimens from patients and cooking staffs, foodstuffs, water and other samples
were tested. Cultures for Salmonella, Shigella, Vibrio parahaemolyticus, Staphylococcus
aureus, enteropathogenic Escherichia coli, Clostridium perfringens, Yersinia enterocolitica,
Bacillus cereus and C. jejuni was carried out in every outbreak. Campylobacter was
identified as described previously,>'*!® and others of them were cultured by routine
methods.
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recorded in Yamaguchi Prefecture between 1980 and 1982.

Yamaguchi J. Vet.

RESULTS

A total of 47 outbreaks of food poisoning involving seven outbreaks due to C. jejuni was

Table 1 Outbreaks of food poisoning during
the period from 1980 to 1982
Sijuct e o
Shigella 1 80
Salmonella 7 460
Vibrio paraheamolyticus 9 85
Staphylococcus aureus 9 145
Campylobacter jejuni 7 1.324
Unknown 14 299
Total 47 2,393

These outbreaks are
summarized in Table 1.

Table 2 shows the outbreaks of
food poisoning due to C. jejuni. This
number accounted for 14.9 percent of all
cases of outbreaks reported during the
same period. The number of patients
extended from 14 to 701, but the
incriminated food could not be
pinpointed in all outbreaks. In outbreak
1, a frozen egg product was
incriminated because it was the only

one kind of food which was eaten in three different schools. There were 16 other schools
supplied with this food in the same period but nobody became ill, so it could not be
pinpointed- The incubation period could be calculated by- using a statistical method. In
outbreak 4, there was a home for the handicapped which was supplied with lunch from
Monday to Friday by the home for the aged but nobody became ill. Moreover, some of the

staff members who only ate lunch on Saturday became ill.

Therefore, the time of

consumption was made clear, but incriminated food was not pinpointed.

Table 2 OQutbreaks of food poisoning due to Campylobacter jejuni

Mumber of outbreaks 1 2 3 4 5 -] 7
Date May,'80 Qet,,'BO Sep,,'81 June,'82 June,'82 Sep.,'B2 Oct.,'82
Place 3 Schools School Hotel Home for Restaurant Hotel School
(Students) the Aged (Students)
Mumber of persons 3.828 887 3an 118 UN 131 148
at Risk
Number of patients 701 342 142 14 33 51 41
(%) (18.3) (38.6) (38.3) (11.9) (39.0) (27.7)
Incriminated food UN UN UN UN UM UN UN
Incubation period(hr.) 79 UN UN 95 UN UN UN
Detection of C. Jejuni 87,285 22,32 32,7105 4,14 8,27 7/10 15,20
in patients Faecec(%) (30.5) (68.8) (30.5) (28.6) (29.6) (70.0) (75.0)
Table 3 shows the major

Table 3 Major symptoms of patients in the outbreaks

of food poisoning due to C. jejuni

Mumber of

elbraaks 1 2 3 4 5 -] 7 Average
Diarrhea (%) 52 83 77 BS6 97 B8O 27 72
Abdominal (%) 72 B6 99 93 76 BO 63 81
pain
Fever (%) 56 75 59 36 18 31 83 5
Yomiting (%) 12 15 7 o 12 4 2 8
Headache (%) 55 54 49 0 12 47 32 56

symptoms of the patients. Diarrhea and
abdominal pain were frequent, whereas
vomiting was less common. In some
cases fever and headache were frequent,
therefore these cases might have been
interpreted as influenza in an early
stage. Most of the patients were
treated with wvarious antimicrobial
agents and a few of them were

hospitalized, whereas almost all patients recovered within 2 to 6 days.
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DISCUSSION

About 15 percent of all cases of outbreaks of food poisoning for three years in
Yamaguchi Prefecture was recorded to be Campylobacter enteritis, but the increminated
food could not be pinpointed. The incubation period of Campylobacter enteritis is rather
long, and it is difficult to pinpoint one common source and route, however water,'® rew’
milk, 1219 chicken meat,* clam salad,” etc. were recorded as the increminated food. We®
previously reported that C. jejuni was detected in about 40 percent of diarrheal patients of
under 14 years. Therefore this organism is one of the most common causes of diarrhea not
only in sporadic cases but also in outbreaks of food poisoning.

Diarrhea and abdominal pain were frequent in these 7 outbreaks. Itoh and his co-
workers® described similar symptoms in outbreaks. In the sporadic cases, Butzler and
Skirrow,” Yoshizaki ef al,'” and we® reported that almost all patients suffered from
diarrhea, because diarrheal patients were tested in sporadic cases.

We®9 previously reported that C. jejuni was widely carried wild and domestic animals,
and chicken meat in markets was contaminated by this organism. It can be considered that
these animals and foodstuffs may affect public health directly or indirectly.
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SUMMARY

The incidence of Campylobacter jejuni/coli in healthy people was investigated. This
organism was isolated in 57 out of 4,188 healthy people (1.36%). The frequency of detection
rates was more or less equal among sexes(males ; 6/661, 0.91%, females ; 51/3522, 1.45%).
Children under ten had the highest rate of isolation(2.92 %) of all age groups. The frequency
of isolation rate was 0.62 to 2.19 percent during a year.

INTRODUCTION

In our previous study, C. jejuni/coli was detected in 41 of 3.357 healthy people aged 2
to 84 years'® and in 19 of 736 healthy school children'? We compile all previous data into
this paper to compare the rate of isolation among age groups and others.

MATERIALS AND METHODS

This investigation was conducted during a twenty-four-month period, from July, 1980 to
June, 1982. A total of 4.188 stools from 1.667 healthy persons was tested. All the fecal
specimens were transported in plastic bags to the laboratory within a day in room
temperature. They were cultured for Campylobacter on Skirrow’s medium at 42°C for 48
hours in an atomosphere of approximately 5% oxygen-109% carbon dioxide-85% nitrogen
obtained with a Gaspak (BBL Microbiology Systems, Cockeysvill, Md.) without catalyzer.

Campylobacter was identified as described previously?'®!"
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RESULTS

The isolation of C. jejuni/ coli in healthy people is shown in Table 1. This organism
was detected from 57 of 4.188 fecal specimens ; that is from six of 661 males and 51 of 3.522
females. The frequency of isolation rate was similar in both sexes. Table 2 shows the age
incidence of this organism. The rate of
isolation of C. jejuni/coli was 0 to 2.92
percent and children under ten had the

Table 1 Isolation of C. jejuni“coli in stool
specimens of healthy people

Sex Tested paople Positive(%) highest rate of isolation of all age
Male 661 6(0.91) groups. The frequency of isolation is
Female 3.522 51(1.45) summarized in Table 3 and it was 0.62
Unkensien 5 %0 2 to 2.19 percent during a year. The rate
Total 4.188 57(1.36) . R ] )

of isolation in winter was higher than in
autumn.
Table 2 Incidence of C. jejuni”coli in healthy
|
s DISCUSSION
Age(yr.) No'P;’rF,g::hd Positive(%) » .

In the present investigation, the
<10 518 15(2.92) rate of isolation of C. jejuni/coli from
;gz"z;z 2;: 1;§f-°l: healthy people was examined and was

— .4 * - - "
il e 8(0.87) 1.36 percent. This figure is much higher
40= < 50 884 12(1.35) than figures reported in developed
50=~< 60 594 3(0.60) countries **®!315  But in developing
= o w4 countries, the rate of isolation of this
Unknown 469 4(0.85) .
el dih 57(1.36) organism from healthy people reported

extends from 0.5 to 25.4 percent ?%!%14
The frequency of the rate of this
organism was similar among both sexes
in this study. Few data are available on
the incidence of Campylobacter isolated

Table 3 Seasonal Incidence of C. jejuni,/coli in
healthy people

Tested

Season Positive(%)
le

58 from healthy people. Blaser and his co-
Spring(Mar.. Apr., May) 907 13(1.43) workers? reported a similar result to
Summer(Jun., Jul., Aug.) 1.793 22(1.23) what we obtainad
Autumn(Sep., Oct.,, Mov.) 643 4(0.62) ‘ "
Winter(Dec,, Jan,, Feb.) 845 18(2.19) In our study, children under ten had
Total 4.188 57(1.36) the highest rate of isolation of all age

groups. It may be derived that
Campylobacter enteritis is more frequent in children. In fact, Butzler and his co-workers®®
Skirrow!® Ringertz ef al.'* and Blaser ef al.? reported the same about it.

Butzler and his co-workers® and Blaser et al.” reported that Campylobacter enteritis is
more prevalent in the summer months in Europe and the United States. And they also
recognized an increase of cases of the infection during the summer season. But in this study,
the isolation rate from healthy people in winter was high(2.19%). Two reasons could be
contemplated. One of them is that the organism might be damaged during transportation
in summer because all the fecal specimens were transported at room temperature. The
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other is Campylobacter may be frequently isolated in winter. We® reported that two
community outbreaks of Campylobacter enteritis occurred in Yamaguchi Prefecture, Japan.
These outbreaks might be interpreted as influenza in an early stage. Therefore we
concluded Campylobacter enteritis might be included in the influenza-like diseases. But it
is not clear whether or not the isolation rates vary at different times during a year.

Butzler and Skirrow® stated the feces of patients usually remain positive for about two
to five weeks after an attack of Campylobacter enteritis. However, we could not determine
whether all symptomless excreters had had a recent history of diarrhea or not.
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SUMMARY

Ten dogs (8 Duchshunds and 2 Satsuma-Beagles) which were suffering from the
thoracolumbar disk protrusions and which were admitted to the University Veterinary
Hospital were successfully treated by the ventral fenestration.

All of these dogs showed a severe paraplegia and non-standing of hind legs. Diagnosis
for the disk protrusion was made by the anamnesis, the progress of symptoms, the present
status including neurological findings, and detailed examination on plain radiographs of the
intervertebral disks.

Eight out of nine cases (89 %) which were observed for months were able to stand on
the first to the 47th day (average 10.6th day) and to walk on the fourth to the 83rd day
(average 27.6th day) after surgery respectively. Recurrence is not seen in any recovered
cases so far.

As a result, the ventral fenestration is thought to be an extremely useful method for
correction of the thoracolumbar disk protrusion in a dog.

INTRODUCTION

The author introduced for the first time the intervertebral fenestration technique from
the United States to Japan.®!® This report includes the five cases in a preliminary report®
and another five cases which have applied for the surgery recently. The surgical techniques
for the canine disk protrusion were reported in Europe**® and the United states.®8!!1213.15
In Japan, however, the treatment for these cases was mostly non-surgical method of the use
of corticosteroid and antibiotics, and a few reports on the laminectomy are available.

HOERLEIN" suggested that the surgical correction is better than the medical treatments
because of the high cure percentage of the former. PETTIT!? also insisted the intervertebral
fenestration for the canine disk protrusion.

MATERIALS AND METHODS

Three out of ten patients were admitted to the Veterinary Hospital of the University
of Osaka Prefecture to which the author belonged at that time, and the rest were patients
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in the Veterinary Hospital of Yamaguchi University.

Examinations and Diagnosis : Anamnesis and present status including the neurological
examinations were obtained. And radiographic examinations of lateral and ventro-dorsal
views were carried out on the thoracolumbar area. Diagnosis was made from the clinical
signs (Fig. 1) and the radiographic findings in the intervertebral disks where these might be
responsible for the symptoms and also differentiated from the other disk diseases.

Surgical Procedures : The patient was anesthetized by fluothane and nitrous oxide via
a tracheal tube, and was laid on the right recumbency. Skin incision was made on the left
lateral of the posterior to the last rib according to the LEONARD’s method® (Fig. 2). To the
lumbar vertebrae, blunt incision was made ventrally to the intervertebral bulge appeard in
white color. A sharp vertical incision was made in the ventral longitudinal ligament of the
intervertebral disk with a sharp pointed surgical knife (Fig. 3) and calcified materials were
withdrawn through it by a tartar scaler (Fig. 4). From this approach, fenestrations of disks
of L, to L; are able to apply. For the thoracic disks, thoracotomy was performed in the T,,
~T,, intercostal space under an artificial respiration. The techniques of fenestration were
similar to the lumbar one. The region of surgery was protected by a bandage after surgery
and the patient was medicated with synthetic penicillin and corticosteroids for several days,
Some dogs used a dog-cart for their rehabilitation.

CASE RECORDS (See Table 1)

Case 1) An 8-year-and-9-month old fat female Duchshund weighing 14.0 kg suddenly
suffered from paralysis of the hind legs without any cause and had a dysuria one day before
examination. Flexion reflexes were negative on the left hind leg and a trace was apparent
on the right. Both knee jerks were normal, but the patient was not able to stand on its hind
legs. Radiographic examination revealed calcification of the disk L,~L,. The patient
received a fenestration, and was able to stand on the 7th day and began to walk on the 29th
day after surgery.

Case 2) A 4 year-old male Duchshund suffered from paralysis of the hind legs about one
month before examination. By the radiographic examination, calcification of the disks
Ti2-13, La~s and Ls;_; were noticed. The patient received large doses of dexamethasone and
acupuncture on the lumbar area (1.0~1.5 voltage, 7Hz, 15min. every 3~4 days for one
month), but these treatments were no value for paralysis of his hind legs. Fenestration was
conducted to the disks of T, ~L (total 8 disks) about 70 days after paralysis. Recovery was
rapid and the patient was able to stand on the 4th day and to walk on the 13th day after
surgery respectively.

Case 3) An 8-year-and-11-month-old female Duchshund suddenly showed paralysis of the
hind legs and dysuria 3 days before examination. Calcification of the disks T,;~L, was
noticed by the radiographs. Fenestration on the 7 disks from T, to Ls was performed. The
patient was able to stand on the 3rd day and to walk on the 14th day after surgery.
Case 4) A 5-year-old female Satsuma-Beagle weighing 15.0 kg was suffered from paralysis
of the hind legs after mating. The patient received an injection of 30 mg of prednisolone and
Vitamine B complex by a practitioner. At the University Hospital, calcification of the disks
Tio~12 was noticed by the radiographs. The patient received fenestration on these disks and
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was delivered of 4 puppies on the 47th day and was able to walk on the 83rd day after
surgery respectively.

Case 5) An 8-year-old male Duchshund suddenly showed a pain on lumbar area one week
before coming to the University Hospital. The patient received injections of dexamethasone
and Vitamine B complex for 3 days at the private veterinary clinic, but began to show
paralysis of the hind legs and dysuria the day before coming to the Hospital. Knee jerks
were weak on both legs. Calcification of the disk L;-, was revealed by a radiographic
examination. The patient was able to walk on the 18th day after surgery.

Case 6) A 6-year-and-8-month-old female Duchshund weighing 12.0 kg showed paralysis of
the hind legs. Three days later a rediographic examination revealed a bladder calculus and
calcification of the disks Tyg~13, Lo~ and Ly, (Fig. 5). Cystotomy was made at first on the
3rd day and fenestration was made in thoracolumber area on the 17th day after paralysis
respectively. The patient was able to walk on the 4th day after surgery.

Case 7) An 8-year-and-3-month-old female Duchshund weighing 9.0 kg showed a sudden
paralysis of the hind legs. The owner gave up treating his dog at a private veterinary clinic
and after that the dog was transferred to the University Veterinary Hospital as an
experimental animal. Radiographic examination revealed calcification of the disks T, T4
~1L,, and L;—; (Fig. 6 & 7). Fenestration on the thoracolumbar area was carried out in eight
disks on the 10th day after the onset. Unfortunately, the dog bit off the sutured site and
spleen from the ruptured abdomen in the early morning of the 2nd day after surgery, and
died before emergency treatment because of a heavy hemorrhage.

Case 8) A 4-year-and-10-month-old male Duchshund weighing 13.5 kg showed paralysis of
the hind legs. A radiographic examination revealed calcification of four disks of T}, to L,
(Fig. 8). The patient received large doses of dexamethasone and antibiotics for one week
from the 2nd day of the onset, but could not walk even after that. Fenentration was done
on the disks of them through the thoracotomy after 11 days from the onset. The patient
could stand on its hind legs on the 6th day and walk on the 13th day after the surgery
respectively, and recovered.

Case 9) A 4-year-and-l-month-old female fat miniature Duchshund showed a sudden
paralysis of the hind legs while taking a walk (Fig. 1). The disks of T, to T.; were narrow.
This suggested the disk extrusion. Calcification of the disks L,.s was noticed from the
radiographs (Fig. 9). Flexior reflexes, knee jerks and extensor thrust were completely
negative in both hind legs. Large doses of dexamethasone and antibiotics were
administrated for about two weeks, but there was no improvement in the condition.
Intervertebral fenestration was applied only to the lumbar area because the thoracic area
might be no value by this approach. After the surgery, injection of corticosteroid and low-
frequency treatment on the back were applied for several days and the dog has not been able
to stand on hind legs with a little improvement for tail-moving.

Case 10) A 5-year-old female Satsuma-Beagle weighing 14.0 kg suffered from a sudden
paralysis of the hind legs in the kennel. Calcification in the disks of Ti,-;» was noticed by
a radiographical examination (Fig. 10). Fenestration was applied to the disks of T~ on
the 5th day of the onset. The patient was able to stand on the 1st day after surgery, but an
infection in the incision area resulted from licking. After the treatment of the infection, the
dog has been able to walk gradually and has recovered.
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DISCUSSION

Intervertebral disk protrusion of the dog has been mostly reported in the
chondrodystrophoid breeds, such as the Duchshund, Pekingese, Cooker Spaniel, Beagle and
French Bulldog.”'® The cases of this report were two of these breeds, Duchshund and
Beagle. The severe signs from the intervertebral disk protrusions of thoraco-lumbar area
of these cases were seen as paraplegia, weak or no spinal reflex and dysuria, as described
in the texts.,™®

The treatment for intervertebral disk protrusions consist of two categories. One is a
non-surgical method with the usage of corticosteroid and other antiinflammatory drugs, and
the other is a surgical method. In the latter, there are laminectomy,*7
hemilaminectomy,™?® lateral fenestration,>™'" and ventral fenestration."2*"®

For the intervertebral disk protrusion, ventral fenestration techniques, as described by
LEONARD® and BOJRAB?, are not so difficult to operate to many disks simultaneously
without excessive tissue damage and special instruments. From the present study,
LEONARD’s ventral method was useful to treat disk protrusion even if its symptoms were
severe such as paralysis of the hind legs, non-standing ability and dysuria. However, for a
narrow intervertebral space which suggests disk extrusion, laminectomy is preferable to
ventral fenestration. But, fortunately the occurrence is not common.

Recovery after surgery varies with the cases, but it may depend on the progress from
the onset and the severity of symptoms at the time of surgery.” Recovery rate from surgery,
however, is extremely high as mentioned by several workers."'*'¥ BOJRAB" reported that
it was approximately 859 based on the various methods of treatment reported in the
literature. In the present study, eight out of nine cases (89%) that were observed for months
after surgery have recovered. The author also insists that fenestration to the disk
protrusion should be performed as PETTIT' indicates.
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EXPLANATION OF FIGURES

A female Duchshund (Case 9) shows a flaccid paraplegia suffering from the
thoracolumbar disk disease.

An approach to the thoracic disks through the intercostal incision of Ty~ is shown.
A sharp surgical knife is inserted to the intervertebral bulge (arrow).

Calcified materials in the disk are scraped away by a tartar scaler.

A radiograph of a female Duchshund (Case 6) shows the calcifications in the
thoracolumbar disks (arrows).

A radiograph of the thoracic area shows several calcifications (arrows) in a male
Duchshund (Case 7).

Calcification of the lumbar area are shown in a radiograph (the same dog as Fig. 6).
The thoracic disks of a male Duchshund (Case 8) show calcifications (arrows).
Narrow thoracic intervertebral space and calcifications (arrows) are shown (Case
9).

Calcifications in the disks of Ty, and T,,-,, are shown (Case 10).




68

Yamaguchi J. Vet.




Med., No. 11 1984

69



70

The Yamaguchi Journal of Veterinary Medicine No

.11. 1984




W OEREF MRS #1185 71~76H BRFN594E
The Yamaguchi J. of Vet. Med., No. 11 : 71~76. 1984

IO BT TH & THRAE L 1= Clostridium Perfringens
Type A 12 & 2 JLA4 0 H M PHEFE ARG &
Bk BT - TEIRKERY - M HEEE 2
(54t : 19844E 9 A208)

A FIRST CASE REPORT IN YAMAGUCHI PREFECTURE OF THE
OUTBREAK OF HAEMORRHAGIC ENTERITIS NECROTICANS
OF DAIRY CATTLE CAUSED BY CLOSTRIDIUM
PERFRINGENS TYPE A
Kiyoshi TOMINAGA, Gentaro TAKEYA and Koji OKADA

Middle District Livestock Hygiene Service Center of Yamaguchi Prefecture,683-1,
Ninowari, Kagawa, Yamaguchi City, Yamaguchi Prefecture, 754 Japan

[Received for publication : September 20, 1984)

A dair_y cow, an 8-month-old Holstein, in an open station for dairy cattle in
the central Yamaguchi prefecture, showed symptoms of waist shamble, watery
haemato feces and severe dehydration in April of 1984.

All treatment which included substitution infusion, haemostatics,
antibiotics and sulfanilamide were in vain and the animal died within 24 hours.

Diagnosis revealed that it was haemorrhagic enteritis necroticans due to
Clostridium perfringens Type A. Since pathogenesis of this disease remains to
be cleared it was not determined in this case whether the infection of exogenous
germs or the proliferation of endogenous germs was the real cause of symptoms.
As like as the avian disease, the proliferation of endogenous germs combined
with coccidium could be the real cause because oocysts of coccidium were found
in the contents of the intestine.

This could be the first case report of this disease in dairy cattle in
Yamaguchi prefecture.

IOBRTiE, ZhE THYPRUCKYDRED S
HERFREIN TV B, FORENHEIIL N
FEz BT B Clostridium perfringens (LLT, Tk,
CL perfringens)\= & % Hi i MESFEERS 212, =& Foz iz, 198448 4 Aic R iR o 34 HUBcE iy
LTHE- K- FicBTHS(BEENRTED, ICBWT, BIEDFEZBDIDTHRET S,
BELEROVEDEENTWS,

= 1 R R R SRR ERT + 2 WO RERAE
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II. #HEHE

1) JRELSEARRTT | FECAFIE, MREIT-TE
AR 2 M L, 10%&iF S I TEER,
Bkt > THBEARZERL, ~= X ) >
TA YV REERL THH L.

2) HEBRE I BENEWEATAFIT7A
iciEbk L, A5— 77 2ARPITTERL .

3) MEFEIRRAE

(1) Sriessae | R4 E RS+ RIS
L, DHL EREEH (= v R 4), 5%FMmiL
Ms—b 4> 72— IERER (=9 24)
¥k L, B IE37C48M IR EEE, #EE
37 CABRFRIIT-R L ' iR (GAS-PAK i) #3E#
ENEFNAT- 2. IBEEBINEFD R U EEF
DEIGE L, BAEEEARE Gk KH,
PO, : 4.5g, Na,HPO, : 6.0g, L-Cysteine-HCl-
H.O : 0.5g, Tween80:0.5g, %X [ 1.0g, F&%
7K ©1.000ml) TIMEEMARL, £90.1ml% 5
%IRE N CW ERIEM (A=A &R, =v
24) ok L T, 37C4SE RS EEE (GAS-
PAK ) #4975 72, F£&nik3, TGC (=
y AA4) TIOEERFEARL, FEmEAR UF75C205
iimEmE L 2 b D F N F 0. 1ml % 5 %P
fn CW geR st #edk L CRIBRICHRAEETEL 12,
AR R PR, TGC S T1MEicHRL,
0.1ml#% LR iissE3E L7z, (Table 1, 2)

(2) SEEWEDREE

SHEEIE 77 AR R Bl THIERERE L 720
b, etk AL, Cowan 48V L
NEEL:. B, 7oA bIT 4 7a6HIZD
Wk, 5 %N CW Rtz BT 5L > F
F—YRIEOENE, AR )L 2 PRI
(=v 24) I BRRGOPHDHLE - FHED
EEenAFEIC L N EEL.

(3) BERNEFWHOZEHEDIEHA

N5 7R % R R AR T 2 IR L T
10.000~12.000r. p. m. 104 feldt.(o4%, _Ei50.5ml
2wy ADRFHIRNICEREL, TOEELY
B2,

(4) rHEL 72 CL perfringens DiFET

SHHE 7y 7 FI—MEN (=9 Z24) T
37°C 24 MIHEREE, T D0.5ml% 1 %HHE, 3 %7
OFF—AX7 b N 37 v 7 F 32— | EEHUIC

L O EREEFHERE

Toble 1 # ¥ & F &

|, AR
TEREE10%A L) YEEL A RRDEF 2
HE 6 %76 L THM
9. HEMRE  WEREDOERRH
3. MIERE
1) e
IR B BEABEAEY
BT CI0ERBE IR
DH 5 %—*ﬁﬂ}l?ﬁﬂﬂ 5 %ENHINC WIEFKEE
| HDERHEH (574 EH)
3TC 4BISR 7 b5 ﬁ%ﬁ%mmﬁﬁﬁ
(GAS PAKH)

Table 2 ¥ ¥ & F &

3. HIEERRE
(2) B4 OEiSE, RS, =Sk
FE4 O HgE RLEURCRY, IR B LR

#IiE TL0M TGCblroth‘(" TGChlm:hr»
R AR migmzf‘nﬂli

10f& 4
?5'? 205 i #L

5 %INTINC WHRKER (44 <4 &%)
37C 24~ 4BERIMER LR (GAS PAKHE:)

HERE L, 37°C 18FM] 538, BEAENE % 8.000r. p. m.
155 ME.GL, £ L. 0mIc =T aEKE1.0
mimzfzboEHEHEME L, 72 EHfL. 0mliz AR
P My (250U /ml, TIEMBFEL) 0.2ml & A=
friaAk0.8ml# N 237 CI0R IER 2o L D *
FEH+ATFFELEMETE L, Znb 2RO E
FNFENOSmIT22IEH TH=7 2 AITHIRN
HWEEL, 3 HMAEFEEBRELL,

(5) in vitro IZ BT 5 a HHRMOHE
Evans® Hikicft - TiT- 72,

(6) BEA|RLEEE

SyHE L 72 CL perfringens 33%H, 34k 1 HRiC
DN, T /R N==1) > (Ph), T1) 2
oawA{i» (E), T+ZH {4270 (T),
) (P), AEI=A > (§p), ) &2+
(K), 2bv7t=4>» (S), #+=4 >
(Ka), #1) 2 %2> B(Xp), A% T 744
71> (0), ¥+~ (B), #uT7AL7x
=a— (C) DI2ERMIC AT 5 RTME, —

~=
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E7 4 A7 (B) ik D&l 2. 81U, 5

% IPE N GAM FRREH % 7z,
. B B

1) FEARR

FEDH - 12D, #2608 % fAE T 5 FLAF
BRIET, FAEFIZBG8E S A3084EN (8 5
RA4r) ORNAZACHEF 1IATHD, 2D
MEAN584F 9 Hic AdtL, WBFI594F4 H12H £ TH
vy, EHAI3H & 0 HcE R L 2. fakHE, B
Sk (1.4kg/H), ©—F2e7 (0.3kg/H),
Mo (fafr) #4485 L Twi,
FEEREEIE, 4 A22H 0 9 B304 I 1L IREREE &
e ), ACKEYE i BRE £ BEU, W BE o B kiE K
(PCV50%) # 2 72726, Eitl (SE3EHl, ER
B, wOHl, BEITFAL, v oRlehR) 2ERL
m#F, Y7 rHERELE ZookiE

(T), As0%k (P), Mgk (R) 2 £037,

80, 16TH -7z, LA LI[E HI4RFIC i3 i B TE
(T=37, P=58, R=26) Icla-’e, B
L % AT - 72 4%, [ B 18K I (IRIBERE (P =
20, R=16) tZ&WERIZETL, 25ICHEE,
FERI IR S #9772 0%, [5 B 198305 IR
&7 ) R H2LERICIETS L 72,

2) HIATR

FlaMEE, BECESLML. T4bb,
e b FE IS el T SEITT A L VB R
EL, BELkcEEFrZH LN, BERICIEE
T & A E T {FEL v HILo 7z 6 i fi-e ik
AT L T iz,

oA, WER) »oofiolik, WA %
i E, AR Sk, 55 4 B RSB i 7
EhiBsr bz, (Fig 1)

3) FHEERAHFAYAT R

SRR IC L, =S LREB I T To3F
L WIPEL SR R ¢, Table-3 |27R L 7zFr AL
OAll, I LR ) B o0 IFF M o i i ~ 1
%k, MIREAOEREZE, BB REE BRI
DEEET O RaEks iz, (Table 3, Fig.
2~3)

4) AMPERAEROH

(1) FET-HE 2 & T 45 Bk e

I % Ertr KRR & CL perfringens U E.
coli oy E iz, BEICT BT 3 CL perfringens
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Table 3 /R B H & FF B

(3. At R

z B ARTEIESRSTATE, M, R RIaG

[g] 05 4 RPE, AR AL

L L I

[ W RSB E I S0 0 BUNE, TSP BIPESLIGR
U voirko kiR, R, ek,

RESIRE 1) > o <

A T R i

% Ree = it — kN A O A2 B TE

AL e LT B O M, —E 0 B
Hlofs i % B UL

Table 4 AEHBERS (FETH)

[C =1 Cl.perfringens E.coli
i + +

Lo B + +

fili 3 + g

s 3 + +

"o + +

iy ek + +

+ = f0s 4.3%10° 9.0x10®

2= [ I 2.0% 108 1.0x10°

w®m 1.2% 108 NT

' OB 7.0%107 NT

A= 7.0% 108 NT

UL CFU/g

DL, 4.3X10°~7.0X10°CFU/g TH - 7=,
(Table 4)

(2) [EES, BESR, i, ok 5o CL
perfringens D4y BERGHT,

[l 4R 158R90 3 BEA 51.0~4.0X10°CFU/g %
#h 5 122.5X10°CFU/g (GFIaiz i #id2.2x
10°CFU/g) @ CL perfringens HiF L ENFEER
iz, RIZERR U & DAREO 5k
HThH-7z, (Table 5)

Toble 5 #f B % & ot &

S Bk
AlEFN 1 - [ElJE 4 Nall —
10.0% 107 v 12 -

- » 13
4.0x10% v 14 —-

= o 15 =
I AR -
- HEHR -~
- el (EINZE)  2.5% 100
= o (hngk) 2.2x10°

Cl.perfringens Cl.perfringens

* @ L & LA B

HYf: CFU /g
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(3) BEREMHTOFHE RN
B foe7 203, 200k 4 24RFRELIAICIET
L, BEHOBEAEYPICERVFET LI L
AEERA & LAz,
(4) 4B 72 CL perfringens @ 3 BB B
it
s LS4tk (B—1, C—1, D—1,
E—1), g & O RIE 42 b D5 Bk 2 ¥R 6 #
lCOWTERL 2 A, TXTAREHES N
7=, (Table 6)

Table 6 4} 7= Cl.perfringens 2 FE 8 H1) Al 5%

i3 1% B-1 C-1 D-1 E-1 #& H[FEEF

1R

mHM+ AR
Vg mmmm © C0C000O0O0OO0O0OOCO

H T A A A A A A
® vy AL

O:wy AL

(5) 438k | 7z CL perfringens @ in vitro =
B3 o FERAE T ERH

SEERRIBRIC OV TIEEL 2 2 25, 02KV
0.5DBERWE L T THHILERNIN%TH - 2. (Ta
ble 7)

Table 7 438 L 7= Cl.perfringens® of F& {ifi 1 7 B B¥

o WAL 0.05 0.1 0.2 0.5 1.0 1.5
7 S G | 0 17 13 1 1
% 3.0 0 51.5 39.5 3.0 3.0

5 ) B RESE v SRR A

SRR, pbIcE D BWRESEERL, KT
E, P, Bic@stkzmL 2. 8, K, S, Ka,
Xp It TH -7z, (Table 8)

Table 8 ZEFEDHEBREE

Pb # S s
E i Ka =
i i + Xp =
P # 0 +
Sp + B #
K - C +

—BRE T4 A 7D LD HERE

6 ) FA HE
BENEmthic Fig. 4Icmlictiharzy

LI O ERER A4 a8

S ADNF—L A CGRRIE) »BRsH LN
Iv. & &

Cl, perfringens Type A I3, BENIZEEL T
BH¥N, KEE BB EORKEE T 220
(WIBEREYDY L AFY FHTHENE Z &,
2BEAFDPICHEROFEIGMNEINE Z &,
(VB H* in vitro TEV a BERE* TR T L,
DI ONEMEHUEEENTNS,

A-RDFERITIZ, BB &HALA 510°~10*CFU/
g @ CL. perfrings Type A S h, BENE
Hythic = 2 RS HHBENFEITHI N,
D2 HER D in vitro TOREFEEIZ0.2~0.5a B
HRET, TOMEIITTAEFRLTCEIEIDIC TR
a BEMEDTh -1z, F o, HEFEAC G i
FEMB L OFTRA RO LN b b, A%
Cl. perfringens Type Al & % H M MBFEMEN %
LML .

SEIDFEPITIE, SRS b DB THEN L &
ZENR®, BEFICH 2 Tz iBERE,
BERUHEDOURY SRR O A4 s —H,
FEdE L T W R R4 2888 1558 # TER IS HE LY,
FOEBEY» LARED ML RAal, TOHERE,
WEAR, RS LIS s oA, ok
2 510°'CFU/ g A R L, £ B10°
CFU/g IZZFTERE TH » 2. REFIz2WTit
1556 3 EHA L AEAGHES Nizdt, TOWET
10°CFU/g L BT L ODFIEFICHA~S &,
FOBEBUIIER I L e o7z,

ZOZ EHE, AEOFER T ER L oy
ORI TEN EEZ b, FAE EEEE
Bbhadsrbd, 10PCFU/gRENAHE 4t
L 7. — 7, ki 510°CFU/g AW g2 1L
2, THRBEFLLOBHICLELDEEZ
L, FhFORESHYFBRERREL Tz
Ldrd, ROMPIFIC L B HREELH L, &2
Zhica—Fh—LFic L aEELFERT L L
e L7z,

FIZ BT ARENFEREDOHT, FENEE
AHZERAEOWTRATVWE DS %L, §
BrbonBiiz L2 :T2540%H 5 w1, A&
DEELYDALVAILLBETBLOY LA
HHIZTEY, BEEABRLBRDBIY L L, FED
AREL FE A = A LI RIEZAHTH B,
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BNAIENTERE TR, 2707 LNDFE
WAEFEDREIC DU D -T2 b T 5HEHNT
YAET, 27 P ADEOARENFEICEE

LB ERLL TV LOMEVE—HL TV 5,

SEOIDAIETH, REEIRAT> Tnkwdia
VI ADF—L AP HREH LN L b,
o BWTLH LRk, RENFEEICTI P
77 AH RS L 2 REMEAHERE S Lz,

-2 Ak
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5) AL ¢ FEMEETHE ST (iEEE |
MEEERM) (4) : 7~12. 1980.

75

6) RIFAEES  JLHEREFICRELLZ0R
by s AR W T, Bk E S E T,
(752) : 39~41. 1984.

7) ERARE  BREOMR (REEEOSEE
[FzE) . #octt, . 1980.

8) FMEHS @ KRN H MYERICIENR RDFEE
Bl DWT . I DERESHESS, (10) @ 69~T74
1983.
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| 8
BFo KB ICER T 5 EYDD
BERR{REEIIOVT
PUEERR - i H e - R - R B - AR
(A : 19844£10H20H)
BRIEF NOTE

ABNORMAL ODOR OF PICKLES OF EGGPLANTS DUE TO
PROLIFERATION OF SACCHAROMYCES
Kuniaki ITAGAKI, Hideo OKA and Ryuji ENDO

Division of Microbiology, Division of Chemistry, Division of Pathology,
Yamaguchi Prefectural Research Institute of Hygiene, 2-5-67,
Aoi, Yamaguchi City, Yamaguchi Prefecture, 753 Japan

Teruaki INAHARA and Masaru OKUNO

Sanitary Section, Yamaguchi Health Center of Yamaguchi Prefecture, 2-5-69, Aoi,
Yamaguchi City, Yamaguchi Prefecture, 753 Japan

(Received for publication : October 20, 1984)

From the point of view of food hygiene, pickles of eggplants that had strong
thinner-like odor were examined to find that the odor was due to enormously
proliferated Saccharomyces.

A kind of Saccharomyces was detected in the culture medium of “nukamiso”,
which was consisted of skim rice bran, tangle, salt, guinea pepper and alum.
That Saccharomyces was identified as Hansenula anomala from its feature in
culture and from its light and scanning electron microscopic images.

Gas chromatographic analysis proved that the gas directly collected from
the container and the petri dishes was mainly ethylacetate. So it could be the
main source of the unpleasant odor.

The possibility and extent of contribution of Eumycetes and other germs
than Hansenula anomala to the formation of ethylacetate was not determined.

Though abnormal odor of pickles is one of the routine problems of food
hygiene it has not been fully investigated. Further comprehensive survey of this
subject is be essential.

+ 1 L0 R ERTIERT « 2 AR REE R
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L

HEHIIS (6 EYS L URBT OS5
Tt F L DBEESEWIC L2 bbb T, IRED
L (ISR ANARFENT L BRI AL N
nwlkIiThd, HATICHBIT 5 —AKEREBRE
&L ToEHERERR, &&m, @K, Fes Lo
KR, F2EZicbiz)BmL CwaorEHT
bab, EELIIZnY, RERBICHIRE
ERAE LGP0 REERSS L R HEEEE
bULSHHRHEEREL -0 THRET 5,

1. REME

LTI A S Nz RNE, ER P oBEE
(Bihesk, BAF, IR, E¥FFB LUV HE
FAD T, 19814F 7 A YRERTIC KD H -
fz. KEBEOHBE T [THESZEARZ2 @Y
FACEDRREIES 2%, WThLEwY > F
—RERLL] En,

I, #EHE

WH77AF v 7 e—VIZHET -T2}
O — ZJEREEH (LLT PDA £53h) %5k, FARS
HEsEdL & LA b oA O 10ERFOE (R
AEFRAEK) 0. Iml % EHRIEAE L, TR I E5ehy
ICREHEEL 2 u=—O—E2 R0, PDA 5t
T2 M £ 1T » THUISE 21872,

1) EiEafs

PDAsEM Fh oo =—n—f% 254 F7F
Ric ¥, EFRVETFHMS (8L X5608) = &
N 2 o= —RMEOHHREE 2T~
2) E{bEA9RAE

BEIEAABEERER L T2 Ed b,
ester formation D HFESL L U REME DL D
feHic, HFATICHAINLRED A - 2R ) Fee
DEMBEBD TR L EERFL 27 F2F v 73 %
—LOAEMFNRREEHESA 7o) TR
WL, #rzo=t 777 4— (Hewlett. Pack-
ard FID) (= & D & &47- 72,

I, EAEAU
T EERAT R

@ PDA ##th Fic#itkAE oA o0 =—ERk,

@ hFE TS EE (Fig. 2).

L O BR PR e

QMR TN I 98 ~ 5K TRMBI PRI XIS
@¥EE3I~4 AEAE LI NAEREER (Fig. 3).
G®F 7 5 MM EEIE T T £ k.
@®FEEIC A 5 3 ester 2D AR,
HFarBgEIne,
FALFOIRTR,

ARIZR= I 774—I2kY, ERENLL
MHE S FER T F LA ERT, TOMZFLT L
a— b Ensz (Fig. 1).

Ll E B Ras Rh o kg iz KoL 722
eI BER O—F1 TH B Hansenula anomala®
WEEELR. ZOBEIEEMCEETT L9
~10H LIk ix, HRE o—H Streptomyces® (Fig.
4) QWS ERT, 30=—D%ERINEL, I
FI3/ARTHARE W (thallic type) 52 ki
LN ERE N, BERE TH L E0HHEDRES
7z,

v, £ £

SRDFFENBIZIC B WT, Hansenula ano-
mala ¥ EJNHWLETH - 12 HHHIL, ester for-
mation D EWFITEEW D Geotrichum, FEHEFHY
ICHRS 2 RIEER ) Hansenula saturnus, 268
B Th 3 Aureobasidium B & UBRRE D H3EIC
& 0 W RE L Candida, %2 T - 12, Geotric-
hum D5 & FEREIL W R D9 H 2 R I £33
DGHETFERET B thallic type® THY, Hansenu-
la saturnus DT WFIREBEEBE"THEZ &,
Aureobasidium 3 v =— |3 BEITHY Can-
dida T\t ester formation #5% {, WHD4Hi{k
HEREAGEFREFNEITH D, FrDEH» L
EREEHS T TH -2,

T 5 BERICEIRE th DRCE Y1 25 %
BT, LB A ERICEETE, BAYESRYE
¥, BEAETHEBIUVEROWTRLER
Gk e L THEERRL T3, TR b
S BIS LT, B, BEAES LUTEN
PSR, TOIESGHERICEWhICEEL,
BEFEICL VORI EWICRELEYE 5 TH
3. gk EEOREe, BEORITIALSHEIM
TTitbhaZ bbb, WiEZHETHEDD
AT ELEE 2 MoME, B, T2, SHEY
THEFL PR YIS WY, &SRB oItd,
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3
100 ¢
75 F
50
25 F 1 5
2
4
0 AN A
0 4 8 0 4 8 12 0 4 8 12
Retention time ( minutes )
1 BEEB L (£E#E) Eg i : VHP—GC5730 (FID)
2 FHhozFLTILa— A7 LATETAH . Porapak Q 3mm #x2.1m
3 HEShoBEgETT L B 7 LIBE 1180°C
4 r—LHOTFLTILI—I HEAD, BHIEEE  250C
5 Yy—LthopEiEIS L i & T8 x10

Fig. 1
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MORER, Atk 4 B HELEICIEE EEKE
T WERERTEYE bR TV A,
EFHLOREL BT, ILEBERIIAHT
HBAH, EEREOAIMAIC RIEE L oSSR, BliskiE ¢
HRREE ), & SICEHEIC L AREEEZ T,
TFNT NI = NVEDEEERPDOEED 2D,
MFAEFCRMED R W ILEBH ORE 2 S R H R
EREVFEIRAL Lo BbiLs, Stelling Dek-
ker (1931) @B 04 Hic ki, Hansenula
anomala |1 FNEFEED 5 & Zygopichia (SE)E)
ICHHEN, TORMEDORS» LSRR L
TORFE»LE L, ZR0EA, 7)) 3—%>, B
b5, A vEBLUEsI 25HL, -
fERIBERL & L TOFEMELH YL TH S,
B R T AR ICHR E L THEITH B
P, ERICEET S LWE, REFEL, bod
FEHERO AR BT 526, EHTE
FFE L v ERBbi, LEE L I IR

bz ) e £ MFIS 5 hidh vk ) TH B,

b Az PDA #5885 L 7= Hansenula  ano-
malaHav=——FKmM*#FE I L HIZ, v b=
NEEFERFIC L TW BT &  Streplomyces 7%
Hagh | 7z 5%, Streptmyces DI IZ & o
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