ISSN 0388-9335

| I-l-l I-_-I Hkl:%,*lﬁnlu

B 34 5
2007%12H

WAREREFS

THE
YAMAGUC(I-;:: JOURNAL
VETERINARY MEDICINE

No. 34
December 2007

THE
YAMAGUCHI PREFECTURAL ASSOCIATION
OF
VETERINARY MEDICINE



REZ8 %

aAk mE R FIE ®k. R
A T R

(ABClE : *REZREK)

5 i & ~

WOERE ST, WNRBME$SOKEEE LT, SF 1ERTENS. ERE, REE AB¥ £9¥
NBEESB IV NS OBFEEROTRTOMEICONT, FE, A% Sk [BRHBIUER, S42RET
3.

B, ERcEsrhEEEY, #X BXOVWTHTLEEY S, ZOHE, W LM ORI, fRi
BYLIEAXPGEERETE L.

Efd, BERS 754-0002 LOELOHAS FHRERK080—3, WORKEMMEAN, LORREFZHEH
BhTicEMRTEI L,

THE YAMAGUCHI PREFECTURAL ASSOCIATION OF VETERINARY MEDICINE
EDITORIAL COMMITTEE

Akiteru AMIMOTO Toshiki NAKAO Kiyoshi TOMINAGA
Fuminori YANAGISAWA Hiroshi YAMAGATA®

(in alphabetical order : *Editor in chief )
NOTICE TO AUTHORS

The Yamaguchi Journal of Veterinary Medicine is an official publication of the Yamaguchi
Prefectural Association of Veterinary Medicine. This journal is an official publication not for public
sale.

The Journal is published annually. The Journal publishes original articles, reviews, notes, reports
and materials, dealing with all aspects of veterinary medicine, human medicine, biology, public
health and related fields.

The Yamaguchi Journal of Veterinary Medicine assumes no responsibility for statements made
by authors or other contributors.

Manuscripts written in correct Japanese, English or German are accepted; those in English
or German should be accompanied by Japanese summaries. _ '

Manuscripts should be sent to the Editorial Office, The Yamaguchi Journal of Veterinary
Medicine, The Yamaguchi Prefectural Association of Veterinary Medicine, 1080—3, Higashikurashiki,
Shimogo, Ogori, Yamaguchi City, Yamaguchi Prefecture, 754 -0002 Japan.




L O B[RS ®342 20074

The Yamaguchi Journal of Veterinary Medicine No34 December 2007

= K
b2 B
RO B ANGS 71 IL A RRHE & Tz BV 5 I i E R
_F]\fl'ﬂfl {@_ ........................................................................................................ 1 ~14
ITEFSF v T vILETA I BT =<)L O iR GE
?*Eﬁ% ......................................................................................................... 15~22
& = N

EROFIIFI - AY—F &AW RFMERD —80°CHKSRTFRICBT W8 (3830

i RE - A - B A - B 2R

& B ECEAEL-TFIN ENAR EVR P—XAR

7_”,7;7 -3 . [E-]*.]‘;j—%% . ﬂaﬂ#% ........................................................................ 23.-..._,34
EROFIIFI - A —F & A0ERFMIRO —S0CCHERFEOREREICL 2FE (3230

AR - TR - Blhk= - REm- -8 @@=

& B E-BAEX-7FI ENAR YR 7—AF

FIVTHS - HBMFEE « FRAISED coormerereni 35~48
Bartonella clarridgeae D)XV A T 4 —)v R )VBEIKIIEIC X 5 7 FIEFARNT
‘E'EEIJ—.Eﬁ ......................................................................................................... 49~59
TOA4 T—HMEUSAMSD MY TF A I AD5EEE IO RADERIRT
HEAER R - :p,ﬁ.%[ﬁ . jq:ﬁjqﬁj- . E%g@:;k ............................................................ 53~G60
B W
W ASARETERIC BT 2 UGEIEEIC DT
%Uli'ﬁﬁ&- i kﬁ%@{’& " ;J\**ﬁ:ll:é‘f:: " ?k?iﬁ%fﬁ ........................................................ G1~64
fE B

H EHUR AR OB BB & 1T 2 /o X D 1IEH
EAE - ARFEE - LEER - ALITT - SEEKED

TIETS B8+ fH AR - -+ vevrvereeneeeers e r et 65~170
Mt £
1 = L R T L 71
L LB T T SBR[+ v v oo mmme e esss e e st e s s 792
L T B B A R PAIEED v vveeeemreroommm e s e 79
DPERETZE « FUFFH -ooeeeeeererrrrrer o ( BLfPE R —27)

The table of contents in English may be found on the back cover.






I OEKEZMEE 345 1~148 2007 1
Yamaguchi J. Vet. Med., No.34 @ 1~14, 2007

N
(] 0T

gﬁ]‘l

RRDBARAD A )V ABREE LB ICET D MBRFRE

Al M fee*

[ Zft @ 20074510 A 250 )

REVIEW
RECENT JAPANESE ENCEPHALITIS VIRUS INFECTION AND
THE SERO-EPIDEMIOLOGY IN ANIMALS
Ken MAEDA

Laboratory of Veterinary Microbiology, Faculty of Agriculture, Yamaguchi
University, 1677-1 Yoshida, Yamaguchi 753-8515
[ Received for publication : October 25, 2007 ]

Japanese encephalitis virus (JEV) infects many animal species, including humans,
horses, pigs, and birds. As JEV-infected pigs and birds become viremia that makes
mosquitoes infected, they are considered to be amplifiers of JEV. JEV -infected mos-
quitoes infect horses, humans, and others with JEV. But JEV infection in them is
generally inapparent, and occasionally causes encephalitis to humans and horses with-
out viremia. In recent years annual JEV cases in humans are less than ten, and in
horses very rare, because they are inoculated with JEV vaccine. This review focuses
on recent JEV infection and sero-epidemiology of JEV infection in animals, including
humans, livestock, companion animals, and wildlife.

1. FC®IC

A2 1 )L A (Japanese encephalitis virus: JEV) 12 1950ERICHEME 551, £ b0 T ITBIEMEMMA
ERABIZRILTERE. 208, 77F0uK, EREEICHED, BEREHBIL L RIETIE, Eb
TEMBLOBRE, ITIEBWTIREEAERENSLNAEL /> TNS. Linl, HEFFEICERLTVRET Y
TOETFRHEETIE, 1HEAZ PO ARMRBRSIEDN > TWD I EARTNTNRS, BT, W7 T ER
D R TIE50,000 ME < DERE & 10,000 \ LA EDFEEMLHTE D, KR E L TIEVIZEE Lo TS, ZOX
SHRRTET, 20054E121E, 70 F S iEHic X2 EEORIERMRD Shiiz®, £ hADT I F 2 OFRRAGHESR
HRO I ENE. 7 F HEBIBERNDTHSIM?

Bz, ERTHER & A O NEEE HERRE(LRI R EM OB AT ETIEVER D B REBRE <MLL TWVS.
CHMETOSRRBMET Y EAH YT HATH (Culex tritaeniorhyncus) % L& LEJEVORERIR (Fig. 1) T
HPTERNWERBELTVS, JEVOESEES S —EROOABTIMICE TN LEATVS

2. JEVOEE
JEVIZ 75 E 1 )L AR (family Flaviviridae) , 7 TSEUANABICET 21 IAELT, dFEdek
SEYA IV AE (genus Flavivirus) IZ/EL T 5", =HLIETLTWwWS I A MFAL LTI A

% (LOKSE SRR EE e e s - ERR TT53-8515 (LTI EI677-1



2 L CEREE S 4EeE #5345 2007

A IBEDEZHA
aHRFTHALTH
k1) T4 z? M7 B Y EYY
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Fig. 1 BABAD AN RABRRBOEIE

A, HESAYERIR
FEBERY, JHITAAI NSy —, EFPOREBRBEETHLIE0NDATNS. MU HEEEMELTETSNATNS,
L LENLAOEICDOWTRIFEEAEMSH TV o 2.

B. ®ADMERICLSBRIR
HASHNERUTHE< DHMPEVOBRIRCHANb TSI M E. BICOHSIThATHPPLEZEZ SN TIVED, Fh
LADHES RS —LRUDIRHI LT TERL. DI EE, ~I7—DFHFEDLSEHOIEVORRRCEEREE5ALLEAON
5.

Japanese encephalitis serocomplex

Murray Valley enoephalitis virus
West Nile virus Usutu

Japanese enoephalitis vi

St. Louis enoephalitis virus

Dengue virus type4

Tick-borne enoephalitis virus

DV2
Loupingill
Omsk
DV1
Langat DV3
Powassan
0.1

Yellow fever virus

Fig.2 BARBATA I ADRFEE

BAERMETAINAE, TITARFTANDAINAGELEGCARBREOANAMFHICELTEY, ChoOBTIRMFANEEERGY
BoHohd, B30I R (yelow fever virus) ©F 4 TR (dengue virus), & iR 20 I A2 EHRE UFlavivirusiE IZE L
TEY, NSRTXTEHERMWEN DAL AarboviusTH 5.
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(West Nile virus: WNV), E FOERKELTT 7
HRMBITHEL TWBHEMT A IV A (vellow fever
virus) , B 7 P72 LICEEESD ST U Y
A VA (dengue virus) , ¥ZICK Va5 =
447 1 )V A (tick-borne encephalitis virus) 7% & 73
#2¥ohad (Fig.2) . 77 EUALNABOTIAILA
W ETZ IS 7 )V A (arthropod-borne virus % g
L Tarbovirus) T## 5. JEVIZWNVSt > FIL1 A
Fr4 VA (dE#), Murray-Valley# 71 IV A (5
Ji), Kunjin7- VA (M) f2E & EHIZAARMRME

™ J A I i ¥ (Japanese encephalitis  virus

3.

JANARI A0 —72FHFDERI0—50nm D IR
R TFTEORIBICIE—AEO T Z ZHRNAYT / L
2HET 3. 5 LABEETRERNIbTH SN, FOXK
MICIXRVAZE SN, 4/ ARNAMSEAIE—D
DEREHELTHRENSD, BEhkds0nidE
SEET DY NI aMEEREFIRALT, BRI

%345 2007 3

serocomplex) ZEZAAL TH Y, Zh 5O TIRHNE
HoME T TRERIGIED 5N S,

JEVIZF Oz FE I 5 VIZHEEN 5819904
PLAfE BRI GE G R I O AA55T L Tz, 1990
FRIAVBGTFRIVRAL, ThLIBBETRI
EMAFITL TR E bR TWa, FUREMEIIHERIC
BWTEWYH D, RLEETRIODAINATHY
DFUBMELTHWSNTWS PRI —Fifk & Ibm —
18T, PUEEIGEVWAESS EWbTWaS, Lip
L, BEFEEFAEHICOWTIZH#EROAAH D,
SHOUENFFNS.

JEVD s

Ltk DfEERT AL D ICRS. FERNEERER
E LT, E (envelope) BEAMET 5, EEHITH
THHEIVANINADEREZHETED. £k, prM
EEEADHTUA I AEER T (virus-like particle)
WEREND D, BETEEERVWERLRTITF
DfEfELTHERAEN TN S,

4. TNETORERMBRD A IV RBELAF

(1) ek

JEVIZI O FIERAL & DIERICRAL, RAMMED
ZWEATY /NETCHRAEE, MEE LTI T
T5, MIELEZDA VA, g - KR 2 L,
R EC B ORI R T 5. KBS ORRET
13k - BRI E A VA MSEE T E T, WICET
BT &ML, AEMERBEICEDEEEZSNTNS,
FEIE L= IB A, FEL, fiERIEER, MIAERZE £
EIRET B, BKGL 2 MR ORI 2 THEL,
R FERALFHER TS, TO®%, BiklEEF, HO
M EDMAIERZZ L, A% —ARREE TR
TH5E6HHDH. TRBBEEN1/3, MeEE - E
B R EOEBEENSESHEA1/3, HLEENL/3
THHENDNTWEL, BHER, HBCREIMDIE
FLTWa. LaL, HilbE TIHKAL L THREEN
W (Fig.4) .
HAMRICHELEURET 201, &L R
TWaH, 25~1,000A Iz 1 AEWbhTws, —i#%
BIZIE, 300ANIZ1I ATHAaEHSALNTHD, Y
IERZE 2 LR WAREEERICKRD S, BT 5743,
H A4 7 A1 )b A RHeE O MBI 7SR IR T d D &
IR, & 0BEOEE MR SJEVEA T8
RENTED, EROREZFILDZVNHDEZZ
55,

(2) o=
EREEISEE 2 ~ 3N THE L EbN TS,

39~A0°CDFERITHNT, LD D, BB, MEAEL
B, FO®, BEBMNEEL T~ 2;0AMBETIERIZ
BT 3560, FBTeALOREZRTA10~14H
RETEET AHE X TRERORBIIRLY TH S,
LinL, 5 DEROBEIZ—RICTEHRSRIFT
HB. —F, EBEN3I~4HEBBLEZEEIR, AR
BEAfs, HERR - PEEDE L, EHAmMAEMEEZZEL, FiE
WHEIZ/Z D, RAALBGOIKE L TR ARERIC/R 5.
ZOEE, EEIC1~2 5 Ahh5d. BICERETI,
B, fEsE, oD, HEERIRKEZGEDIERL, EILAHE
[2ts > TR AR L, 4~5 AOFBTIELET 5.

Y OBE, B2 (194748) &£2348 (19484F) O
FlEZTS &, YMATINTWEDRIFHES:D
11588 E33THEMFEL, TDOIBILLTHEIZL1LI% &
11.0%THor=, BMWEDOE b DFEBHRNI0AAD
FOMINTH o & EERB &, EEE FETE
EblzEL, UYHEVICERZHTHLZ EERL
TW3,

(3) 7%

THDOBFENL, JEVICEER L THER LK%z 2
THZEEMTHY, ERWITHREERLIKRDS.
—7, WERETIE, Mmifhow-1 IV ABERICEREL,
BFicEgL, SRS, Lhl, FEBET,
FERIZED D, HELELTHERDLNSZ EMEZN,
Fi=, FAREOKRTFTH-TH, BPEEHRRLS
=¥, 4 I{hTF BF BFREOECKETFL,
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Table 1 D&k FOIEVEBEREDQHE (1947F-19565F) (FREETERET - BAERKEFRELD)

Eis =5
SEEAE 1075870 O , : 1075 A&7 D ®
S X1000 & B T P 5B (%) S T

1947 1,054 1,216 624 115. 4 51.3

1948 1,091 3,678 1511 337. 1 41.0 4,757 5.9
1949 1,072 114 227 38. 6 54.8 1,284 1.6
1950 1, 076 668 364 62. 1 54. 5 5, 196 6.2
1951 1, 062 318 181 30.0 56.9 2,188 2.6
1952 1,112 126 69 1.3 54.8 3. 545 4.1
1953 1,000 68 13 6. 2 63. 2 1,729 2.0
1954 L, 020 263 159 25.8 60. 5 1,758 2.0
1955 927 427 260 46.0 60. 9 3, 699 4.1
1956 888 124 63 14.0 50. 8 4,538 5.0

i, B A, BEE], RS E QMR Z M D R
FIK, E¥TENA—FEICGRIND T EnENn, Fik,
FRIC BT S EREERESEE TEBREIN TN
B.

(4) Fohoxs
INETIUY, PFTIEVRERIC L BHENEES

nTWwa®, LUmL, BRREOERHX TORMEY
T, U OPEBER%, A3 TIEHT%, TF
80%, 1 X55%, XaA0%BTHolIletMmsd, Thb
O TOIIERIZR O 2 <KL, FOL AR
BPTH B EEZLTHN,

Table2 DLAOEMICEITSBARMADREERE (1948-19584F) ¥

4 - H FEAEIEL T4 Lk i
1948 Jehk 3 1
1948. 8-11 HiAs Ly 1 BMEEERE GHESENIZMZ)
1948. 7-8 IRk L% 4 i 2%
1948, 10-1949. 4 e TE 7 ik %%
1949. 7 7 ¥ 2 it ¢
1949. 3-1950. 1 TR T4 7 [t
1950. 7 FHZEI| 7157 1 i 4¢
1951. 9 Hichik v 1 i¥E
1952. 6-8 K. k. WA w7 3 HE
1954. 10 fRmaF, 2= w4 6 IS
1951. 8 i 7 1 [
1958. 7 i ¥ 1 e

Table 3 HBEHWICHITDIEVIRGEHBEE (TR 5. 1938L V)

4% A UK JEVHL AR TERREL W 5 (%)

I 93 52 98. 1

T 50 48 96. 0

A 50 32 64.0
AaAY 54 31 a7.4

¥ 10 8 80.0

1 X 33 29 0T

F 10 1 10. 0
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5. RIEDBXRBRD A )V R BEAE

(1) ek

196T4EE XTI, MR OBHERSHIEADBELD
£ 5N UL, 1990FEMB200H4EDEFE (8
~10H) Izm@pisig e L cahahn, BERoYA
VA DI BEE Iz in o Jo /N O T ik 2 R TR
TR AR AR X DJEVEE TR ENTWVS". &
DT ENE, JEVICKBHIERNEEL, TDEL R
HENTWBZEERLTHED, INETORSLLE
ICJEVER B EDI L < WAARENEZRL T 5.

(2) I

20034F 8 A ICEHUR TI9864ELAISERD IZTR T
AAMADRENRBZ oz, FERLAROIKT ZMED
HEREOEm SRR A S, FEEFE3 HBIZEC L.

ZO19994FICAbEE TAEh, 20034E3 HIZE
mE~BZEEN LEETEHE 2D R4S T 7
FrEEMINTWMho . REIZIEHRED Sk
ENETOTFRERE 2HOATMFEMA WD~
JVAHRFIEBRIZE D, FUMMEO LFAEEENTED,
R ORRMREEINTWE, Co&EEHEEEN
4 )2 (EV/eg/Tottori/2003) |38ifs T8 I IZ/EL
TWiES,

(3) F¥
200 14EIC AR RA0 AR D TIE 4 L7, AFERE 2 S
IR WIEH A BUEERE (wasting syndrome) %78 U7z,
FMRE OFE, Zh s OTRIZIEbEERZ =2 L
THY, R SIRIEVEGEEE N TS,

6. BABMARIAIZADES (Fg. 1)

(1) <7 #— (vector)

LMETIEIHTSY 7 4 TH (Culex tritaeniorhynchus)
MEFERIEVEEN N TH D, IHIY T AT HhDER
FEAEBFNZAKETH D, FEAERNZ6 ANSHED 8
Az LTI AETHL. Lol, BE»5
DR DR, AKEPHEOZL L, FRVER SRR
MEEICED, N7 hA THOEEEDED LI
Vb TWa, FITOEHTHERL U RIS N7z 40Z %
SITHAELHR, e AT A (Culex pipiens)
7 A TH (Aedes albopictus) 75 E TJEVHRHIE
NTW5E. NS OEII/KEE DR TKIETHRLSE
DT ENTE, INICHELFENEVY, KB TEREL,
Kz al ¥ 7h4 TAHLERE TS,
aAHZThA DAL Ao HiETIRIh
5OMANRYF—E L TEELEHEZB>TVSOMN
HlLnkn,

(2) HEIEEh (amplifier)

AATit, 7¥BEERMRHYWTH S ENHNT
B0, BESTYHMEBNTHS Z LIEDD IR
W, Linl, A R—IL TR EmR En 51980
FERICERESSEILLShicbhhbsd, 57281
FEMICJEVIRUIC K B BEMNFEL, B DJEVHIE
BEEDGEW®, TYLUSNOTAIETY E L TH
A6NTHH, WEOESARBINTVWS,

51, INTEIRREEBTHRELZODREREORAZ
KETRIET B7z01z, MHEROGIEE»N 5T XT
DT &S E N, 20054F, FilicEAESREL
BHO 7 ZICJEVIZ T ARtk E . EA
ENETINSDBREZZIISWIENSEDBED
Bl < RSN TS,

HWEEYTIEH DA, BATH LI, ST EITJE
VHUREARAE L, MigEhs b1 IV AMGEEE h
TW5, 51, ERMBERIL->THERE1~6H
O, Y1V AMENRBEREINTNS, ThsDT &
iZ, FUMAARTHIEVOIRIGE &/a> TS AIEE
HIEEWZ EERLTNS,

—7, ATE) OMiE» SJEVASHEENTHD,
RPERIZBWTH I IV AMESRESN TS Z
EmG, BRHHO—2ELTHEHTRETHS D.

= S{T20044E L1 A A 520054E 2 AITMT TIEEIRT
WENART ) P ERELERBR B8%bD1 /¥
CMIEVHURBIETH o 7. A/ 3T 7 ITHEER,
ERMICIERICGERTH D a5, T LRI
IBE &> TWABATREEAS WL, LhL, 1 /73
P E N NKFETH oI &, ZOMWE
Tk, JEVEETFIERBEThTWaEWL, A/ 2 hi
BB Els o> TWaANE, SEHROMENRFLEND LT
ATHD,

(3) FEAEIRR

a. £ (Fig.3, Fig.4)

b b TOREAIL 19664 £ T2 1,000 L0, Lo BEH
A 5N, 19504E 115,000 L, EOBFENFEEL T
Wiz, FOBEEEREsEIomb L T, 4E
ES &R & ORFEEE, KA ORISR EDEE b3
Fohahs, 1965ELIRICE H i TR R VKR
RO FoREASNEI ENRAKOEHTH S,
ZFOBMT TII2ELIRDBEFEEIZI00HBLLTFITERS
7=, EIZIRMEMSIZT 7 F ACHEHLTWS DA )b
A%, Pl — TR S R E AR < TP kI PR
AL DITWIEE — IBRIcEE SNz, FOMREEL
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Fig.3 BARMERBERODHES

T EROBERMAREN, BRIFEAERLTVS. ROTRTLICVIF U ORRENLIDLCENBELDRILTLS. LL,
20054 (21F B AR D & F AARMOFHBAIHERAEm Y kD S5 hiz.

A E4R B ihigk Al

D0-9 |

10t | DB®
m30ft | O s &
0404 o 4epE
5 W50 npii
' HSOE = E
Ak B U E
m8oLLE m A

1

Fig. 4 20054E# 520075 (C BT B EMARIS L UHhiEE R B AR A BEH O L
20055 520074 12 MIF TEH2BBO BAMARENHESNTND, AREXSIOSHE, BLHEIOSEERL TS,
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TI9924ELIE D BHEEHUTI0HALLF &iz> T3,
20054E D 5 200741 M TEF234 584 L TW A4,
W i d 2 &, A104, HEG 4 EPEAAIIC
BENEPLTNS, ZhiE, 75 TOFEBESR
EOH E - LT3, BT, FMiciEss &
SORELALEDBEMNIHATHY, A05ELL ETLEDET%
ZHOTWADIENS, EiREILAARMRITE L TE
WMEETHZ LMD, LnLl, 2006451013 3 5ER
TOEENBOSNTHD, SHLITFOLIL L &b

WHARMETHED ) A7 K7 TH 5,

TEIZ/PE SIENS 11203 2 HiRO £ iR 2~
T3, ZTOHEIT20014E 1 F R THERMO.2~3.4%D
bt RAJEVICER L TWAB Z &&RLAZ". Zhigw
SFBRLUZE MIBJEVIZEREEEL Thah,
09 F AR KO FEEMSHEAN THSE I E&ERLT
5,

b. =< (Fig.5)

VR TOIFAEITIMBEIZITI 68T EBA, ELEE
RGN BLAIBEREEN TS, L
MU, 1M8FEITRD 7 F iSRS/l Ens,
TN LRI ROEIZ H A2 O FE A fudit A Lz, 1958
FICRHBRET I F o HHEASN, 19624 LAFRITIZFE
ARG I0EALL T Eino TS, 19834E 5 19854E 1T

2007 7

9% 34 B

T THETORENED SNH, 1988EIIZINET
T ADNEN SRR - ERE T W ieH il — Tk
KDY F %, HkEEREROTEBE SR -
LREED T 7 F ACEB Uiz, 19864 LARRIX I T4EH]
DX TCOEVIZL B FIEITIRE I » TWizipo/z. Ln
L, Ao XL 3 IC20034E SR TY 7 F > REEHIEH
ISERD IZRIEL T B,

HATIREEF TR TOYTICHETEFICRIE (LY
SFoMERENTWS, Z0kD, U1 )V AT
B R M EREEE IR0 /2 & T, JEVERRC X 05
BWANPURE T 2 F I L D BRI N iRz
M T A ZENRMTH o7z, FOLD, UITTOHIE
MEZRJEVIREHUIRIN AN B T & TERh o7z, L,
I SNE T Y F UHRTIREEINT, BARGIC
Lo TOAFLEEINBNS 1 EHICHT HHUEE BT
T AT alER (ELISA) 2L, HADY
TIZBIT BJEVO AR A L 7=, 19984En 520
O4EIT A THRERFIIC BN E N S T, A
HEADEMML > T0~42%, ERILE T4
~27% OFLEBICJEVEEAGIHE /. 2o Z &3,
RELE LT, IYREHFEERICIEVICEEL T,
FOHIERT I F ACLDBHBENTWD Z EHRES
nre.

4000 10
v 7OFBAth
& R-
FRE ISR B SRR - 18 BEAY DR
3000 | g L
2000: 1 0 t11|||---ul-----nl-uuulf\l‘uu-
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Fig.5 BOBFRBMKRFEEHDHES
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ZOONOSIS IN EXOTIC ANIMALS AND WILD ANIMALS
Yumi UNE

Laboratory of Veterinary Pathology, School of Veterinary Medicine,
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Discussed are the current imports of animals, pathogen-bearing status of imported
exotic animals (rodents and reptiles), and infectious diseases of captive and free-range

wild animals.
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7357 (Fig. 1) 13, K~ HEE BRI
TINT20024E 7 5 20064F O 5 AEM O Tl AdEZE L
HOTHS, MR, BHRARIEHILTVRS,
i, 20034EIZ1ESARS (EESE S EIE SHIEMRE) i
Toy, Uoli A BlEsThh, HFohEMrs o
gAML E o= 2%, 2003~20044EICiE, 7P T7aEE
TEA > 7T HFHNITE T L, B, i
Bo@mANHEE N, BHETD, 1> 7NV HH
SN R OFREIT AR SN TS E A4 7 S Ol A Offil
BRAEER TON T WA T &, 51, 20054 9 Az
AT HRIESEfTE N/ &R EITL 5.
LLahis, ZOXIBRNHTTS, AZHhS
B OMENZED 00, O ALIZRIMNIZ
WA LTz, FiICEGlE Iz < WEBEO B Ol
AT LV EEDSEETNS (- 78
).
ZOXIITIHAZTN AT OARE, 200440 A
eI THBE, 757 (Fig. 20 OLDIT, e
58% & —;/mL <, WHAMAII3TS TFHICZ W, &5
12, WHEONRZHDEST. 0% NEEETHD. <
LT BHEETANER, RREOEFEEAETE,
WHHEDT6. 5% MRy FPHELTHWAZTN TN,

3. WMAYORERKEFIRS

AR O LSz, BRIZIZZHEOBH<y FH&L
T, EEREFFMATNTNSA, ZOFOEHYMNL
BfEd L, EOBREDY AL B> TWahERL
cHEIS a0, £IT, BTHIE, EAEGIHERR -
FEUREAYE S ) MR IE O /- EufsE & & LT, I
5O ORBEFREAEREEZL TOAN—EEBIT
FEi L, bk — (BARFZEYEFEREHELS
REGTEENRE), HWEESE (TERERFEERR
A EETIRE), MR CLEE K KRR
e FHR BT B PR B2l N S i A 2E B =), iR
e (RIFEFES BB B REVIIERT), TS, M
BR=T L+ > Rl (FARFERE AR AR L
B\oWrgEE), EEEE (LD KRFEBEIERES 4 R E
=), TARIHE, EEZ (BEmEr | fARdEST
(R BRIERT) |, EfE¥REZ, N (ESERREVI

A, BAMER (g IR TR, RS (L
IRER R FEFH B ERI R, MERAT (iR
REFBFERANNBRGRRPAELHF A, KHEAR G-
TRRIERT G SZFT) - (RRFRAE)

1)

BIE, FHAENCIZ20064E 1 4E[T475, 000FE A3 0D &
£< OEBEEMMAINTWSY, ZohicidEg L,
PRI S SN T, UL, ARk
MEfTLART20054F 8 B & TICIZ S MO M 4 A&
FhTWh.

B, N> U IV ANEGE, BUEEN D
) NERMEIRIG IR S, TIVE T o HmE, R
JE7 HiM#, XFZXTTHMmE, v, HIVE
S LE, RAN, BEE, TIVDTE RIKE,



Ly R 2 A R

wwH g, L7 MAE SR E ARELL ORI
AL, BCBAEmOBE, SAMICTOERED
wmtnn, BalE, TERIG~ITED 3 FEMIT26HER
S12IE DI OWTHEEAREREEZRAEL, U
TogMpEEAZBRELZ Table. 1).

STIWIT b FREREERT TN IT LR
THBEERT DO, JLRREGEED, SEmBITHR
Hxh, HlcFy—TRI3% OEE TR NI

HIERS : SHEMEAEFLTWE., TITE
LHET kM < RitEh, A—¥EMSRUAK
BAZNEBOBERNEL, FIREKTOHRD
EZEiohik.

METIE, &7 KBRS 2658 P 19%E5E, 163 /L
(33%) EIEWIcEmET, 77V HEGEHEOBITI,
LSENS NI NABRENAEH D, ERHEN D
. KBOBERETHDEAMED, 777 hF 2R
CheHEEETHHBEDHEt= L.

L7 R AE S HosHET 12 (bt b el 7 Al
WoS S SR 77 AEUMED S S 7 32
EhsiiliEhi &, 77UAYIRETAUD
EEIHOBIICKBEOMABEE N, HUKOYE
BT nE EE ARBEICAVETAUVAEEY
HEMALEEGSHORER 2ANFIEL, BIR
LLTTFAUAEEINEES N

R 7 : 25l ISAEEMIL S E e, £
< OBFMFEAELTVBILRETTIRARLS, 77U
FEREEIC D EHEOR LY TITHT BHUAERET S
s sk,

2) Medf

fedsEomA IR EE V£< (Fig.1,2), M
R d 5, RdEoBhfREEE L THILESR
SEMEHDBNTWVS, 2005FEIRI Py ETH
IIHACHEET BNREESIVERTEN 26, 1
F7 izl d 2R THE 1 fiREENTVS
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(Table. 2). MedEOH )L EF T REFEMLOEMIC
HATIEEICE <, MAERD b hZHH60. 6% (43/71),
H A%E40. 0% (8/20) OHEIEGTHRELTHED, Ny
hoagw 7 THFEENTNS AT T 6% (44
/59). h A%ET2. 2% (13/18), ~NE100% T HHME
N5, Eie, 20066 LR LTI BARER
S L BERE, hBREREE EBIToRI
LYW ETHIIHARAEIZBNTS, R 70/94
(74, 5%), Bfk3/31 (9.7%) ERBICHERENTY
B EDbhol.

iklc & B &, et i S IETER B S HIER T
Chlamydia preumoniae/ Vi END T EM5, 2 YN
EepemEse s L F B, ADROYILERTRAETH
W= b AR RICHBERE BT . TOHRE, 114
PCARSTIE, 76.3% (2w E7AIIAHA 83107,
HIVEHA: 3/5, ToH A 1/2) M5EF230
MO HIBEE M R E N, BRBITIE, BUE TI278R
(114pTea83pc, 72.8%), [l T384k (1147C 1 32L,
98.1%), MT30Bk(14pErr18L, 15, 8%), 15 T35k
(114purp27T, 23, 8%) LD 5 ORI R D E
moie. METMITORR, M. terrae@64K), M.
fortuitum (19%F), M. senegalense (2¥), M. arupense
(280, M. intracellulare (1¥F), M. chelonae (1K),
M. szulgai (1¥F) ZREMREESNIZ A5 11THRIE,
K4 Runyon DA CM £ B VEFICET B2 &
Dol bOOWHBIRETERMN >k, DAFD
e da A S s 1 DKV E A TR IR E BT
(Mycobacteria other than tubercule bacilli : MOTT)
O —FM. chelonaeDSEG Lzl bHME SN TN S.
=1 ARG L 7M. terractT £ B THE OB IEREN IR
ROFEEDDHS.

x5lz, RHEOY =S IHABEIC DERT 5K
E) v FeiglanTns,. BEDOEDITIHT
¥ & ferhdE & THRORRE S B LTV A, FEET
HUHERBH .

4. FAETHEDMOBREE

B R EER IR E T, AE FEEBME TR
M54 B RYYEICIER L TRIEREEZTTo T 5.
DT IC R EO® RS SAREE EEEEZBON
BREMBIERZBNTT 5.

1) TV =T

TILS = TR, Y. pseudotuberculosisiZ K%
B T OEMAFAEEFALN.

@IV =7 BME - IBRAEEHCE S 2B ERR
Py 5 LRTEARE T, 4°CLUT TH A A/l 7e
HEEAET 3. LEHEcEEh, AREEZSDIIV
o7REELTHE, 3HEL) Y. pestis, 2) Y.

enterocolitica, 3) Y. pseudotuberculosishi® . 2)
E3) 11 AETcREIBERIYEESIEREIL
TS ARV IS TREEND, WEEE, Wl
ok, BEB & Ued s E TSR E OB SR
xhTwass, ENTREBNCHHOY.
pseudotuberculosisTRAUE N\, ATEREPHEEL
TY. enterocoliticaiE < HI5NTWA.

Y. pseudotuberculosis DIMiHENE, OFURITL > Tl
R ~15EIz i eh, S5, Mgk, 2, 4
BEUS IR ERED A0, 20MEENDS. S
. FEEMEATH D OITMmIEEE 1 ~ 6 HBLTI0HD 7
OTH S, B, MIHRIC K> TRFEEICEZRN.
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I Z7 EMIEE, Ble<Ehnwizkofm GFF
K, 1K) THEETSD. Lnl, BHEREPTIE,
OHiFEEHEAE L TERL<EES5hn (RTKRETH
EBAN). Tk, TEEELSERTSILER
<, REMICXOHRFFENEEELZSNTNS,

A7 FEORTE, ORI TREED
TEIR &AM 3 PE T DIRFTHEAME T4 5 Z & 12Bd
BLTW3,

@M ~DOFEME - I EIE, —HKIZY.
pseudotuberculosis |23 U TRk Z 1T, BkBLUH
AT, < DEFAFEEREHHD, EANEEF FOHIL
BT AERRE, UARaolhsd, 494
HNRINFEF— w2 bk, A—FTT>
HR—, TS9vHFEIF—, NRIYZEIF—, TR
Vb, 7o, a3FFNETIEIFFI, UR
P, THATNAROFFFHYEN, 77057F4
HFI, dAS5T—F L RF N T—, AFT—H
REXZLOYNOFELFBH D, HBREFENEERDD B
9 fipkMEMFEETH S, (Fig. 3,4)

BTNy —> : AHWICHTHE E TW A i hl
%<, MEMRREBICREBYNEIFEEL TNWEZ
EMAAS, ) AP DEMFEEN R TH D,
U ZFIWEHOEMIZHFHET S,

@MiEE : AWM RO L < 7 MRk, 1bH 3 ek, 6
ETHHNFZ 1 METH-= BUMHRTD, WITEIC
MERMNRARZ I EDdHoiz. ZHUL, WFHEMREE
\Zfi % DMEMO LIV 7 2353 SEEHMTE
FELTWBIZ E&RLTWS, XHTIZ3 8, 1bH,
6 WA A FNEpHENTINS,

OINIZTIEETIIV =7 [BHIE OEIREA © Ak
HMERYE T, HILEOAEST, FvENS, v—
T, AFANY, ZIRUA, N TP AREIIHR
1L, BEFERTH2. BI - FRBI &V o - RoRE
T, FEBYMORAZMIETSZENEHETHD,
O hO—ILAEELYY. T, ZERNHDWILK
EHETT 2N E W, Y. pseudotuberculosis D 3 7%
59, Y. enterocolitica 08 (3hiF5Ekk) OEMFELE L HE
NTRETWNS,

2) %

MNEUGER: (Mycobacterium tuberculosis) 1x, A~®

BPMEAE <, AELENRT ETSE, 0k, B

#B3F 2007

o NBFEREAE D REGIZIE, SN DIETANES L
TWa, HBEMNEDNDEFAOERICEL TIREET
HNENH B,

Z T, ElRttomWwEREESZERIZONT
#BIrd 5.

@ Mycobacterium tuberculosis complex : ¥ ¥ 1% It
(EymEME) & Ui, M. tuberculosis (= ), M. bovis
(72), M. africanum (£ ), M. microti ONF X 3),
M, canetti (b 8) H3d 5. M. tuberculosis =M. bovis
WERFICERENET, BETM9. 5% 2T 5. M. tu-
berculosistii - 7 3> strip il RIBIET, WNEEHEE T
RERFF D EDEYFNIEREBEFTHRET S, JE
ERAE IR & LTI, M. avium, M. intracellulare,
M. kansassii?s EDidH 5,

@= ik
a. UL PROG SR E S 6 L, Bk
R TERTS (4B TRERIGHRNTS) .

WMERER EBCGHMO RIS SR TE, X
SIZIEER (FEfEEE) MBBREDBRE LR TER
W, BRESREZE-FEEELS V. HictS5>
=& REQENEICAWS L EITE, EHEOR
AR IERF RN KNICHEE T 2 0ENH 5.

b, 124 =702y 2MPEE | BE, EFER
THHENTWA AL BAOEHSREEhTY
3.

c. MEL > Mot (%6 » ALL L TR
d. WkmE (BEEREK, HdE, PCRIR)

@FERE ORI
a. JHEEE, HERSCIRICERE
b. BEHNATRY (L0EREDWE]TEEO N EFIE
SEBIENTES)

c. ZTERUERE (RREGTIERNn)

@NBEEEDI S =T - ERE JY 5,
FI D=5, FNT—, ZERI)N, A=
1T, TATTFN, FYRFI, J0TR, 79+
TFFI. BHEE G VY (7 AU ATIEERNICRE)
, A, N, OuF—o T, B Ay
DR, TH9IR TOMNATVIR, /)33
AREEL R, A, MEEK AU A - A 2O S EAA
12 K A

5. BAMOBRE

— AR F (Passer montanus) DSalmonella enterica serover TyphimuriumBEELaE—

20054E12H 72 520064 5 A £ TORIZ, dbHmEFLig
i, MBI, BB, EE, WA ET, FE
W ED A X A DWIEAN R Dino e, %k, Z
NG O TIERA X ADEFES DI ko722 &%
BHEICEDRAZANE > TRET B EREMNRES

NTWiz, BTFICES EENE N2BEOEIE, 2006
FET7AKRETIT, 151TPICEL M (Fg. 5), o
O SOEHIEEASSNT, 5 AL, AZXAD
ERIZFEALEFRRI NI 2o/ Bk ENTZ
DEDBAXADRKBRIEOMEN 2L, HFRHAFREL



11 ) BATE S e

TWEZEHH-T, U4, HEPANTMELZEML L
2, KBEABRATZSLORFRRERET LT
Elaholz.

LinLadis, WmskicBEmidsE, 1055421 A
1 ¥ \Z Salmonella  enterica serover Typhimurium
(FXIF7AH) IKLDALXADKBIEAHER -
EXNTHS, BKHEETIE, ZOMHEICKDAXA
OKBEINEESREZThTWS, £FIT, FEE,
ILHBER X ARy F7—2 kD, KBROREETHWE
B3] & Ol TR E N A XA DFER DR 5
., BELEEZA, iz D DR T Salmonella
enterica serover TyphimuriumZ L, »DMEMH
Fs MG A MR L7 (Fig. 6). 51T, BFD2007
ERIOT, AR KRR E TR T, /I
BRGNS, T0EEITENLZIERTTITM
s i B (% % 588D, D Salmonella enterica serover
Typhimurium#% 4}, H& L7z, ZoZens, dtif
BDOAZLADKEIEDE K SR E % Salmonella
enterica serover Typhimurium ERFE L7z, 51T,
o whhs 7y —28 (DT) ZWHILE
Lz a SETENT, AEEDTERENSTHEZN
Pl EDWDTATH B Z EEPHSMNIT Liz. Z®
ETIE, A X ADSalmonella enterica serover Typhi-
muriumiE 12 D W TR T 5.

1) fifE: HLERIICIF2EESD, 51T, £
< OIMiFEEMH M, ANOFHEELENNES, frrfamE
ELTHBEICE>TWaDE, ELELTRHBRE (
Salmonella Enteritidis : 7))V b FIVEE DBV D) PR
2 57 AH (Salmonella enterica serover Typhimurium)
TH5H, —BTHEEIE R LI F 7 AEOH A,
2) 74 >FOKRBEDKE : 71 T, FHICAX
ADKBEOERELT, AFUR, LT AUA, /
W r—, AFHF, —a—P—5RRBRET
Salmonella enterica serover Typhimuriumga?iiE B &
NTW5, FUTHETIE, A ZXADOESBATHML,
oY k2T 254ERICT ¢ S FHEDB%BEA LT
LEARTVS., 74 »FERPIVER T ICEBZMT
H5.

3) ARIERYE - PN ERTHRPHEHELTR
<M HENTWS., FAHE T Sahmonella enterica
serover Enteritidisic &2 &M HEMERT, =T )
CEET A RESERERD I EMNLN. THUTHR
¥ % & Salmonella enterica serover Typhimurium @ &
PEldDiangt, MEDBFIHBEREL TV, W
FhiIc L CHEEERARTHD, BRICHET ST
BAOEEIZRY 5N, LMALENG, 200141
—a—Y—3 2 RT, FEALEEOADTEASalmonella
enterica serover Typhimurium/EEYeiEBHEATRE L,
BEEEICLD, FIERTTRE LR X AR
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TaIemmEINL
4) RENOEE

Salmonella enterica serover Typhimurium gk Z¢E
1991 ~20036E 2T T, ENZITEREDY (¥ F a
v, k&, 4 K OWE TAHE OB UXI, 00
= 2) 554k D Salmonella enterica serover Typhimur-
umBRRE O ENH S, Lhl, BEMRRREL
TEEBAZ N7z D DR,

WAL TIL, A X A DSalmonella enterica serover Ty-
phimuﬁumiif@[ﬂ?%?t)b%"??f‘? DOHEFEHIAIFEE
L, EEmm~oEBSAERENTYS. £ SH
DILIBED KRFEICBL T, AXADKRIENEET
WD, REMAEEMMET, WRELIFPRE
th s &5 43l 417 Salmonella enterica serover Typhim
uriumOEEFEHER & IOV R 7 4 =)V REKIKIHE/N S —
SMAXADEFNRE—FHLE. AXAE, HEKDT
BAHFIC T B0, A X ADSalmonella enferica
serover Typhimurium TABHEL TWAHHE, €TOT
)7 DAXADREEAH N E, KBIZEHL TS
TTHEtEASE VY, A ORESIHMNRKBROEICRES
Na&, BfeR . JER - BRELDBLATHILH
5, T2 Z AldSalmonella enterica serover Typhimurium
oEiEE) EEZSN, +HRERNLETSH 5.
5) EEEMETORY R, AZBUWADY, &
s edE, AN E 2 < OB OIRENS SR
A (FEOBERIENX 1) , ABLEKIMEE
BlERIT. BSUSTREIcK > TRAD, BRL
THLTOHPHMNFIERT, HRE & U TIEERD
b L, AddHREOHESERE UL,
ERBATHRIET 2. RESATLANAADSVIE
EFLAHMTIEESLLPT N,

%1 2004E BRI OFA T R4, N R F2
6,AE6, VY34, I RYSZ, FATO3, AX
A2, BFLA2, AZEUL, H¥ 2, hE2, 7
i1, ¥»¥1, 72091, 15880 I B
Salmonella enterica serover Typhimurium A% 3 # {f
(HS5A, ¥, HF) (34%). 99FEEHMBONE -

BN K14, F2NE38, 427 KB 3, f15 A 15153
FDH B EIN KLLMD S Salmonella enferica serover
Ty-phimuriumZ 738 (7.2%) .

6) ERAik PR, mE, FEPICHREE Y
WEFTITHERE N BHCKNBRIRE /2D,

7) FERk 0 AOEE, BRI 5 ~TUFMT, T
B 15, FEEL (38~40°C), MENE, KER{EAHERE
L, @ LARRETEET . EROBEEAD
FUFOMOBBOEMICL > TRAZD, RCHRE
0.1~02%T, ERINFRICLDavITHS.
- FllEEREB ITNRIZZ W, RBmITEE 1~ 4
ATHs. ToFavefn-BRERTIE, g
WALNIZELT 5. BOMEHIC X > TREBIEZRE



20 Ll O BREE SRk

EAHND,

8) W HILERT DAL ST HIEMERBLTIZ,
FEEL, THRICKBBKOFIE, MR EBIBIIERD
M ZEHCHHEREETTO ONRAITH S, wAk
IEEER IR AR S B0, B L2 E25| &SR
ZoEBRAHEIDTHA LW, MEKNIE=Z 2 —F )
O EEAEROLONH S L, BkEEEIES
AIHEMEAY B D, TEDETERHEZET S, s
FEBI TIFEAIFER L s,

9) 147 - FE  BAUTEE<, 60°C, 10~204r m#Esiz
K VIR, —ROHFHIETIHHETHE.

IS 2007

10) 7B @ BOMEREDEITIE, Y X7 &25MT 5.
FRIEFNVED N DD, (EXER TRROFIRVEITTH
BE FORROD, KORBOERPEESZNE
ST 3,

XPLE, ENREBYEFFERT R RN & 2.

BRI, JbimE TRREIE LA XA B HDSalmonella
enterica serover Typhimurium® 7 7 — P340 TH -
feil, TORE, AFUX, EkBIXT/INTz—0
ARXAKRBRFFITHR N TS, EOLS)L—
BT, EBRICRALINEN T2V, ish ok
LA FENTREROIHEEDE W,

6. BhUIC

FHEICIE, R4 REROMPKBIZHAZHTED, FMAFHINSOBYOBHRIEIZ DWW THEHL Tk
N, REORFEARFEARS, TORBRMEICHT SRENERNZ Uiz, L l, SHEATYOREIKGEAH
BEWHTHILET, ZTNSOHPORRERRERSPSNERD, 6, ERINSOIMERPEETS A
DLT RAEEOREZEBRL, BATHORBRESEZNICETEIN:. ZTOXIREBEOKEICETES
BHNIZHDTHT, WA ENLUERERADOY A 2T M E2HMNTHERZERL TWZ &8, 0%
HOEEEMATELETETHZ EEBbh 5.

2005F 9 A, F4DfTie> TEMERREZRIEMNERE UTHA LAY R EHESEfTENE Z
DHFEIZED, WREE L) 20 OFWEFETOmANZE L <HREZN, £ TOWALEEREOMARRAHER
TELHLDWCEo/z. ZOi®, AIEEESM DO RBIZEELZHATYNIMAZINS Z &ida<ao/z. Ll
25, WMASNZEMEEIZLEDSEDOO, EHAE (MIELEHR OMAREINLTWwS, L,
BEOMAZS DN EIAEB SN, 2RICHAZINZDTIHEKNRETVNS, INEDOI EMS, HEk
LTHARHGIEORND 1 DTHS NMREELEOY AV BEWIFSF v 7 ZIVOEARIR) HHEEICR
ENTVEINEINRIT HHENHAS. Fio, REBEHAIZEAL ToOEMNFRNTR<, BE B - hfEx
NTWLiz,

WTHIZLTDH, BREDZHOHMASEANSIA SN TWARRZES, B, BICERAEYWENT L
M EERIYED D> bO—)LDE®DIZE, SBBIOIIBE=SY T 2T 20ENHS, £/, TOX
DBRETHESNHRZDEIC, BREE WMAESHE, v hiavy, BEERE) IKEEL, BYERKX
il D= OEEII TR OO PN ZENS T2 EEEWREL, SREAEN, FEFNEEEEA TE<HENSH
5.

mEIZ, BE AT TH2HYTH> TH, BEMNICEEL THARIEEFDOEL, 5203, 5ho)—
FENTLDHEEROBANNDTHRINI B 2B LT, fRE2IEL THB< LRI, RO
REE, TOMRLTBL ZENEENS.
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Fig. 1 SmABNMIE DR Fig.2 1EMICEWA S N-BIDTELE L B8R

Table | ZBIABEEERRERERT

| | g el WeE b
E 12 oy Siein Afgigs m:ﬂ'“::;::;’;‘ Sskmonels | Mycobiotersm r":"w""':’;"' Toastnreio 9 & 5
| MitE | BEE | Aok | GEET | Bk | AEE | B8 | G0 | B | S0F | BlER GBUE | MR | BEE | Bak | guE | AiE | fex | B | fOT
| FHATLFIAL 15 5 33K 1 TH b ™ - - /10 - - - - = - = 0/5 +
| FLFFAZ £l ¢ 89K 1 118 - - - - o/1 - - - = - = i = &
! TFUDETFE 1] - - - - - - 1 0% - - 3 0K = - I -
|_ [Fzunsesas 0 | & | N 1 o | - - - - - - - - - - - - - -
"_} EASIEIEAAS s B - s | oos | - B - - - = = = | - = - = 5| s
! FAZAEREFAS 16 - ~ C 56K - - - - - . - - - = - 12 I
' L4 ATFAR 4 2 TES 4 1008 - - - - = - = - = =" = = - i3
| T |hAOr¥TO2 23 6 68 14 48K ' Ik - - 143 1% #: - % - = - # = 0/20 =
i‘F NOATS A 4 3 75N - - - - - - [ - - - - - - - - -
!'}E FUAQANAZ-F23R 13 13 193% 2 15K 2 - = - = - - = - & - = - =
| e FI2TEAS i 10 | N | a5 - - - - - - m - T sk | 0 | a8 - =
Tlzuade -k 10 5 L0 5 E - - - - - - = X s = = -
P B 10 10 100K - - - - ToN - - - 2 - = - 2
AATVTFTLFIAL 10 i 100N 3 508 A - - - - * - 2 - = - =
F75%22 1 - - - - - - - - ~ - - - - - - -
EOS-YzHT a9 n 30K 50 19K 4 &5 ' 10K = - - - ] 1% - -
|+ ATTUA 10 E] 108 1 el - - 5 wn | os10 - - - - - - - 0/20 - v9/20 | 9w
22 IVl a 20 4 0N 2 104 - - 5 285 | o/10 = - = - - - - o410 -
| : R i 7 17K [ 15K = =~ 3 1% | 0/10 = = = - = 0 g% [ 218 19%
i PR 4 ] 188 t n P - 1 4K 1/10 | tON - = - & 4 N - . 1013 | s3I
HAalTnRUI 10 1 108 - = - - a 308 - - - - - - 0 1008
YFe=Fuglla 40 4 1ok - - - - 4 1o | a0 - 5 V3% = = 12 318 1430 IN 8710 BON
A0VETINA 20 2 L] = - 0 I8 - = 2/10 | 0% - = - - 18 6IN 1420 5% - -
Jaddueydua 10 = - - - A - - - - = - =z - - - -
L |FAURTFBRYA k] 4 21K - - - - - - - - - - 17 438 - = 3418 17%
54— 8 20 (I - - ] EL - = [ - - - - - = - = - 0410 -
| TAUNEEVH 10 10 | 1008 - - - - - - - = - - - - 10 1008 = -
| il 522 | 1&7 117 17 34 4784 5 10 102 5101 58/132
Table2 EMICHITBMEREICEET 2 Y ER SERS
JliFEE REREM BEDEn, 15 TR SEEE
5. Braenderup =Y 13y ARl HiEaE 2005
S, Paratyphi B SREUHM 62 v AR B - BUDE 2005
5. IV{4S:g.2i-) 427+ Fi#21858 Bz 2004
5. Saintpaul ksl 245 A%BE i 2004
3ik&lR fiaped
S. Typhimurium 2y RIS FEADA e 2004 TR
Salmonella (07) 2w IR 0 ~TSERDBHES A, 6 A el 2004 SR
Salmoneifa (04) S U Lriiaegid Mtz 3w 2003 EiRR
S Urbana ZRFUAH 5iBIE R IEETE 2000 TomLeR
S Typhimurium 2w e 13, 45, ATGRSEME, 43I s 1983 LBR
5. Litchfield SFUHA 10 ARLE B 1992 AT
5. Litchfield SRUHS 2B Ehas 1987 iR
§. Itami {fa 2 ) Mt G 1986 BlIIR
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ABSTRACT

In human medicine the freezing of erythrocytes at—196°C is already practiced. In this study the freezing of
erythrocytes at —80°C was examined and the possible application of it in veterinary clinical medicine was pursued.

The washed and concentrated erythrocytes were mixed with the equal volume of cryoprotective solution,
which contains 10%~40% (W/V) hydroxyethyl starch (HES) and 60 mmMol/liter-NaCl. The mixture was put into
plastic bags of vinyl chloride, and quickly frozen to—196°C in liquid nitrogen. They were transferred to a —80°C
deep freezer, and preserved for 24 hours. After thawing, HES groups were washed one time, while GL group was
deglycerolized. The effect of storage temperature on the frozen erythrocytes was evaluated by measuring hemolysis
and osmotic fragility. The recovery rates of HES groups, that is, 10%, 20%, 25%, 30%, and 40% HES, were
65%, 86.2%, 87%, 88.9%, and 85.6%, while the recovery rate of GL groups was 84.4%. The frost damage pro-
tective ability of HES was not different from that of GL. The increase of osmotic fragility was noticed. It was con-
sidered, however, that the damage of the erythrocytes, which was caused by the formation of ice crystals
associated with temperature change, was small.

In case HES is used as a cryoprotective solution, a process such as deglycerolization is necessary. It was sug-
gested that a large quantity of dog erythrocytes could be cryopreserved at—=807C.

INTRODUCTION

In veterinary medicine, just like in human medicine, blood transfusion is indispensable as a treatment of dis-
eases, when a large amount of blood is lost, such as bleeding at the time of an operation. traffic accidents, declin-
ing of blood production, reduction of other blood components, and progressive blood destruction. In spite of such
circumstances, veterinary medicine is far behind human medicine regarding blood preservation® * T B A0
Therefore, it is important to investigate the cryopreserved dog red blood cells in veterinary medicine. The advan-
tages of cryopreservation include the extended time and the condition of preservation. While the blood is preserved
for about one month in liquefied preservation, it is possibly preserved for years in cryopreservation

The deterioration of the blood preserved in liquid state is rapid and considerable. On the other hand the dete-
rioration of the blood preserved at—80°C is slight” . Furthermore, it is demonstrated that the erythrocytes may

be cryopreserved for 20 to 30 years'™ . There are only a small number of reports on the cryopreservation of dog

13, 23, 24)

RBC by using a cryoprotectant, such as glycerol (GL).
Some major concerns of cryopreservation include the physical destruction of cell structure by growth of crys-
tals, change of electrolyte solution and pH, precipitation of protein in the concentration solution by drying, and dis-

appearance of structure water™ .
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Acryoprotectant is used to avoid destruction of cell structure during freezing. Intracellular protectants can pass
through erythrocytes cell membrane freely because of low molecular weight, while extracellular protectants cannot
pass through the cell membrane because of the amount of high polymers. The former includes GL,
Dimethylsulfoxide (DMSO), and Ethyleneglycol (EG), while the latter includes Hydroxyethyl starch (HES),
Polyvinyl pyrrolidone (PVP), Polyglycol, and Dextran.

In GL, which is widely used as an intracellular protectant. hemolysis results from inadequate deglycerolization
after thawing, because of the characteristic of the action and the toxic effect by GL itself' .

On the other hand, HES is degraded in the body by alpha-amylase and used as carbohydrate®’. Because of its
character, the exposure of erythrocytes preserved by HES to physiological saline is harmless. When HES is used
as a cryoprotectant, therefore, it is expectable to eliminate the complicated operation of washing after thawing.

14, 13, 200

We can find several reports on the cryopreservation of human erythrocytes , including a clinical test™ .

It is expected that HES can be used as a method of transfusing with no post-thaw washing. But we can find only

17, 21}

a few reports about the possibility of the cryopreservation of canine erythrocytes. The possibility of the —196°C
cryopreservation using HES is admitted by a research of autotransfusion. In order to be applied to veterinarian
clinical medicine, however, safer cryopreservation and a larger volume of erythrocytes are needed. The purpose of

this study is to examine the possibility of freezing a large quantity of dog erythrocytes at—80°C.

MATERIALS AND METHODS

Donor dogs :

Blood was collected from 10 healthy dogs, which were bred at Yamaguchi University, Faculty of Agriculture,
Veterinary Medicine, Livestock Surgery Classroom. Prior to blood collection, physical and blood examinations of
them were conducted, and they were in normal state. The weights of the dogs were from 7.4 to 17.2kg, and their
ages were from 2 to 5 years. Blood was sterilely collected from a cervical vein. As anticoagulant, CPD was added
at the rate of 12.2V/V%.

Washing of blood :

The collected blood samples were poured into 50ml plastic test tubes. The plasma was separated by centrifu-
gation at 3,000 rpm at 4°C for 5 minutes. The same volume of physiological saline was added to the separated
blood. They were subsequently mixed well, and the supernatant fluid was removed after centrifugation at 3,000
rpm at 4°C for 5 minutes. After the centrifugation was performed three times, the value of hematocrit (Hct) was
adjusted to approximately 80%.

Cryopreservation at 10%, 20%, 25%, 30%, and 40% (W/V) HES :

Each HES solution consists of 10wt%, 20wt%, 25wt%, 30wt%, and 40wt% HES, and 60 mmol NaCl/liter. The
washed RBC (Hct=80%) was mixed with the equal volume of HES solution. The mixtures were poured into
freezing bags (CPL99 Plastic Charter Med Inc.) (each 5%, 10%, 12.5%, 15%, and 20% W/V of final HES concen-
tration). They were kept for 15 minutes, and placed in an aluminum container. They were then submerged into
the liquid nitrogen in which rapid freezing was carried out, They were kept in a —80°C deep-freezer for 24 hours.

Thawing :

In order to prevent blood from being destroyed by the recrystallization during warming, the mixtures were
quickly transferred to the warm water of 43°C, well shaken, and thawed in less than 3 minutes. The thawed eryth-
rocytes were mixed with the eaual volume of physiological saline, and separated by centrifugation at 3,000 rpm at
4°C for 10 minutes. The remaining packed cells were used as HES erythrocyte solution.

Cryopreservation at 30W/V% GL :
The method introduced by Sumida et al.® was applied to the composition and the freeze method of GL :
30% (W/V) glycerol solution (SF-30 (which consists of 30W/V% GL and 2.0 W/V% mannitol, 0.64 W/V% NaCl,
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2.0W/V% sorbitol) was used. The washed RBC (Hct=80%) was mixed with the equal volume of GL solution. The
mixture was poured into a freezing bag (CPL99 Plastic Charter Med Inc.) (15W/V% of final GL concentration). It
was kept for 35 minutes, and placed in an aluminum container. It was then submerged into the liquid nitrogen
where the rapid freezing was carried out. It was kept in a —80°C deep-freezer for 24 hours.

Thawing :

In order to prevent RBC from being destroyed by the recrystallization during warming, the bag was well
shaken in the warm water of 43°C, and thawed in less than 3 minutes. As GL is an intracellular cryoprotectant,
deglycerolization was performed after thawing.

Deglycerolization :

The 30 ml of GL was thawed, the blood was poured into a 50 ml plastic test tube, and the supernatant fluid
was removed by centrifugation in 3,000 rpm at 4°C for 5 minutes. Then 1.5 times of 3.5% saline solution was
added, and the supernatant fluid was removed by centrifugation in 3,000 rpm at 4°C for 5 minutes. After that, 1.5
times of 0.9% saline solution was added, and the supernatant fluid was removed by centrifugation in 3,000 rpm at
4°C for 5 minutes. The same operation was repeated one more time by using 0.9% saline solution. The packed
cells were used as the deglycerolized GL erythrocytes solution.

Experiment groups :

The experiment groups were classified into 7 (seven) groups, that is, HES (10%, 20%, 25%, 30%, and
40%W/V), GL, and the control group. The sample number of each group was 5 dogs. The osmotic fragility test of
the control group was conducted immediately after blood collection, and its recovery rate was measured after it
was preserved at “4°C for 24 hours.

Measurement :

(1) Recovery rate : The ratio of the quantity of hemoglobin of the packed cells and the amount of hemoglobin
lost in the supernatant fluid was calculated as the hemoglobin recovery rate. It was used as an index, which shows
the damage on erythrocytes caused by the freezing and thawing. The recovery rate was calculated from the follow-
ing formula using the hemoglobin value® .

Recovery rate=100 x @/(@®+®)

@ : Hemoglobin concentration of the packed cells after centrifugation x Amount of the packed cells.
@ : Hemoglobin concentration of supernatant fluid after centrifugation x Amount of supernatant fluid.
To measure hemoglobin, the hemoglobin measure indicator (hemoglobin B-test wako) was used.

(2] Osmotic fragility test : An osmotic fragility test was carried out on the basis of the basic research. Osmotic
fragility was determined by adding 0.02 ml of blood solution to 5.0 ml of buffered NaCl solution in concentration
ranging from 0.1 to 0.85%, and to 5.0 ml of distilled water. The contents were mixed, and allowed to stand at
37°C for 30 minutes. The tubes were centrifuged at 3,000 rpm for 5 minutes. The supernatant fluid was trans-
ferred into another set of tubes. The hemoglobin content of the supernatant fluid was determined
spectrophotometrically at 546 mt. The percentage of hemolysis was calculated, assuming hemolysis in the biggest
absorbance to bee equal to 100%. Also, the normal value of the dog was decided by using the new fresh blood of
the five healthy dogs.

Statistical analysis : The results present the mean valuezstandard deviation. Significant statistical difference was
analyzed by t-test.
Difference by p<(0.05 was considered significant.
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RESULTS

(1) Recovery rate :

The recovery rates of the HES groups of 10%, 20%, 25%, 30%, and 40% were 65.01+2.09%, 86.15+3.60%,
86.99+2.93%, 88.93+1.90%, and 85.61+6.33%, respectively. The recovery rates of the control group and GL
group were 1000% and 84.41£5.16%. Between 10% HES group and the other HES groups, a significant differ-
ence of recovery (p<(0.05) was observed.

(2] Osmotic fragility test :

There are relations between the osmotic fragility of erythrocytes and the geometrical structure. Osmotic pres-
sure causes expansion, hemolysis, the change of membrane permeability, and damage, which result in the termi-
nation of structure maintenance. In order to find out the damage of erythrocytes during cryopreservation, an
osmotic fragility test was carried out. The results of the tests of the control group, every HES group, and GL
group are shown in Fig. 1 to Fig. 3. Compared with the mean value measured by using the new fresh blood of the
five healthy dogs clinically, in all the HES groups and GL group, the curve of the graph moved to the left. This
shows that the osmotic fragility increased. In addition, the concentration of NaCl producing 50% hemolysis is one
of evaluation methods which determine the degree of the damage of erythrocytes membrane. The concentration of
NaCl producing 50% hemolysis was measured by using a regression line which was made from the NaCl density
of the front and back 2 points of the concentration of NaCl producing 50% hemolysis. The results were as follows
: the control group; 0.37%, 10% HES group; 0.46%, 20% HES group ; 0.43%, 25% HES group;0.42%, 30% HES
group; 0.43%, 40% HES group; 0.49%, and GL group; 0.50%. In comparison with the osmotic fragility value in the
control group, the values in every HES group and GL group increased rather significantly. In comparison with GL
group, 10%~30% HES showed fine results significantly.

DISCUSSION

The preservation of blood in the liquid state is useful, but it is generally limited up to 21 days. Many attempts
have been made to extend the preservation period of blood in the liquid state. So far, a method of preserving blood
in the liquid state for a prolonged time has not been established, though. At present cryopreservation is the sole
method which enables preservation of the red blood cells for a prolonged period.

Blood transfusions are performed in the field of veterinary medicine. However, unlike those in human medicine,
neither the blood donation system nor the blood bank is established. Accordingly, the needed amount of blood is
not always available, and the less chance is to prepare the fresh blood of the matching type or the liquefied pres-
ervation blood. At the time when a transfusion is performed, some crucial issues must be considered, which in-
clude how to avoid infection or immunity antibody, and how to prevent side effects or the isoimmunization in case
of a rare blood type. Unfortunately the present situation is far from being satisfactory to deal with the cases which
need an autotransfusion."’

Even when the blood transfusion to animals is necessary due to their chronic anemia or other long-term medi-
cal treatment, an autotransfusion cannot be applied clinically, because the period of the conventional refrigeration
preservation of blood is no more than 21 days. It is supposed that cryopreservation has the advantage of the period
of storage and the state of cells. It is reported that the preservation as long as 37 years is not impossible
When red blood cells are kept under—80°C (especially at—196°C), the structure is retained in the normal range and

13,23, 24, 25, 26)

the deterioration is minor®™ . They are suited to the prolonged preservation.

The protection mechanism of glycerol used in human medicine is as follows. Water, which participates in the
formation of ice crystals by carrying out a hydrogen bond, is decreased, and the formation of ice crystals is re-
stricted. The intra-extra-cellular liquid decreases, the hydration of the surface of cells is stabilized, and the cells
are protected from the damage caused by saline water and mechanical destruction according to colligative effect™.
In short, glycerol osmotically replaces the intracellular water, and allows the cells to freeze without dehydration.
The cells prepared in such a manner are hyperosmolar with respect to the intravascular environment. They must
be deglycerolized before transfusion.
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Hytroxyethyl starch (HES) is classified into an extracellular (non-penetrating) cryoprotective additive. In con-
trast to glycerol, as a plasma substitute, HES offers the advantage of being a nontoxic, biodegradable compound.
There are various opinions about the process of freeze protection. One opinion is that the holes on the surface of
the cell membrane are closed by HES, so that the cells are protected from the ice crystals. Another opinion is
that the dehydration of the cells prevents the growth of the ice crystals, which results in the prevention of frost
damage®’.

It is reported that quick freezing is effective for the cryopreservation of human erythrocytes, as well as the
quality of the cryoprotectant of the blood platelet'®**". It is necessary to freeze them quickly and control the mo-
lecular movement, because the extracellular (non-penetrating) cryoprotective effect of HES is weak.

HES, which is the polysaccharide of molecular weight10* to 10°, is biodegraded by alpha-amylase in the body,
and is used as carbohydrate®. There is still less antigen”, so clinical application is carried out with PVP or
Dextran as a plasma expander®" at the time of bleeding. The frozen erythrocytes by HES may be transfused
without washing after thawing™ , because they are not hemolized by direct exposure to physiological salt solution.
The licensed drug hydroxyethyl starch (HES) offers the advantage of being a nontoxic, biodegradable
cryoprotectant, and plasma substitute.

When GL is used as a cryoprotectant, the cryopreserved blood cannot be transfused immediately after thawing.
GL must be washed in sterile solution and removed first. If deglycerolization is inadequate, hemolysis will occur
and GL toxicity will be suspected'’. RBC frozen with HES can normalize oxygen transport and blood volume loss
in case of extended hemorrhage. For this reason the cryopreserved erythrocytes with HES can be transfused after
thawing without washing. And HES may be suitably used for cryopreservation of dog erythrocytes. Attempts have
been made to use HES for a cryoprotectant as an alternative to glycerol. It is reported that a small quantity of
canine erythrocytes was used with HES as a cryoprotectant and that the possibility of large units of RBC
cryopreservation in—196°C was examined” . However, the demerit of the cryopreservation in liquid nitrogen is to
damage the freezing bag at the time of thawing. In this study, therefore, the cryopreservation in the —80°C deep-
freezer was conducted in order to establish a safer cryopreservation. The recovery rate is an important Guideline
which determines the usefulness of the crvopreservation of erythrocytes. When fresh blood is used for
cryopreservation, the recovery rate after thawing is high® . In this experiment 10% HES group showed a signifi-
cantly lower value (P<0.05) than the other HES groups. It is conceivable that the density of HES was too low
to defend erythrocytes from frost damage. The existence rate within a vital body is another important guideline
that shows the usefulness of erythrocytes. The existence rate within the living body is measured with *Cr method.
With this *Crmethod the blood transfusion effect index is decided by the product of the collection rate and the
erythrocytes existence rate of 24 hours after the blood transfusion™.

The cell membrane of erythrocytes is tender, but it lacks elasticity. It will explode, therefore, if the amount
of water taken in erythrocytes exceeds the critical capacity. The osmotic fragility in cryopreservation of erythrocytes
rises by ice crystals which are formed inside and outside the cells of the frozen erythrocytes. Ahole on erythro-
cytes membrane bigger than the diameter of 64 A of a hemoglobin molecule may bring about some sort of damage
on erythrocyte membrane, such as the direct escape of hemoglobin after thawing. Moreover, damage may happen
by the decrease of the membrane function brought by the reduction of ATP of erythrocytes after freezing-thawing.

The consequence is the possible increase of the osmotic fragility and hemolysis'”. A judgment standard is the
concentration of NaCl producing 50% hemolysis. In this experiment the osmotic fragility increased in HES groups
and GL group more than in the control group. The decline of the membrane function by the decrease of ATP in
erythrocytes after freezing-thawing was conceivable as one factor. It was also conceived that the membrane of
erythrocytes was simultaneously damaged by the formation of the ice crystals associated with freezing. However,
the osmotic fragility is influenced by both exogenic factors (pH, temperature, oxygenation) and intrinsic factors (age
of the animal, kind, lipemia, aging of erythrocytes)”. According to Jain®', the range and the mean values for the
osmotic fragility of erythrocytes for the dog were 0.36 to 0.48, and 0.43. Judging from the concentration of NaCl
producing 50% hemolysis of each HES group, it was conceivable that the degree of the damage to the membrane
of the red blood cells was not so great. The osmotic fragility of 30%GL group increased more than that of HES
groups. In human medicine usually cryopreservation at—80°C is carried out with the slow freezing method by
using 60%GL. In our experiment it was carried out with the rapid freezing method using 30%GL. It is indicated,
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however, that sufficient protection ability is not obtained by freezing at—80°C if 30%GL is used. It is said that
there is some correlation among the osmotic pressure of erythrocytes, the physical fragility abnormalities, and the
life shortening of erythrocytes™. Therefore, in case that the red blood cells frozen with HES are applied to clinical
medicine, the possibility of the life shortening of erythrocytes will remain, because the increase of the osmotic fra-
gility of erythrocytes is admitted. In this experiment the possibility of freezing at—80°C using 20%HES~30%HES
was examined. As a complicated process, such as deglycerolization washing after thawing, is unnecessary, the
transfusion becomes less difficult. In addition, at the time of thawing, cryopreservation at—80°C is safer than that
at—196°C. If the cryopreservation method of freezing at—80°C is completely established, various applications of it
will be expected in veterinary medicine.
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ABSTRACT

The objective of this study is to examine the relations between the storage periods of canine erythrocytes at
—80° cryopreservation and the quality of the erythrocytes.

The washed and concentrated blood, which was collected from six healthy dogs, was mixed with the equal vo-
lume of cryoprotective solution which contains 25%(w/v) hydroxyethyl starch (HES) and 60 mM NaCl. The mixture
was put in plastic bags made from vinyl chloride, and frozen in liquid nitrogen (—196°C). The bags containing the
frozen mixture were immediately transferred to a —80°C deep-freezer, and kept for 24 hours, 1 (one) month, 2
(two) months, and 3(three) months. When the storage period of each bag was due, in order to make separation
possible by centrifugation, the thawed blood was mixed with the equal amount of physiological saline. The relations be-
tween the storage periods of erythrocytes at —80° cryopreservation and the quality of the erythrocytes were
evaluated by measuring the hemolysis and the osmotic fragility, as well as by morphologically examining with sca-
nning electron microscopy(SEM). The mean rates of hemoglobin recovery in 24 hours, 1 month, 2 months, and 3
months groups were 97.8%, 95.6%, 96.3%, and 95.9%, respectively. With respect to the recovery rate, osmotic fra-
gility, and morphology, there were no significant differences due to the different storage periods.

The result of the present study indicates that canine erythrocytes can be cryopreserved at —80°C for three
months, longer than liquefied preservation. morphology, there were no significant differences due to the different
storage periods.

The result of the present study indicates that canine erythrocytes can be cryopreserved at —80°C for three
months, longer than liquefied preservation.

INTRODUCTION

In veterinary medicine, just as in human medicine, blood transfusion is indispensable as a treatment of big loss
of blood, such as bleeding at the time of an operation, a traffic accident, declining of blood production, reduction
of other blood components, and progressive erythrocytes destruction. In spite of such circumstances veterinary
medicine is far behind human medicine regarding blood preservation*"*'*"***" Therefore it is important to establish
a cryopreservation method of canine erythrocytes in veterinary medicine. An advantage of cryopreservation over
liquefied preservation is the extended preservation period™**’.
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While erythrocytes deteriorate rapidly and substantially in liquefied preservation™, they do not deteriorate
much in —80°C cryopreservation This indicates that the cryopreservation of erythrocytes will be possible and use-
ful in the practical field. It has been demonstrated that erythrocytes could be preserved as long as 20 to 30 years
. There are a few reports on the cryopreservation of canine erythrocytes using a cryoprotectant, such as glycerol
(GLY™,

Cryopreservation is believed to induce the physical destruction of cell structure by the growth of crystals, the
change of electrolyte solution and pH, the precipitation of protein, and the disappearance of structure water™. A
cryoprotectant is used to avoid the destruction of cell structure during freezing. Intracellular protectants can pass
through erythrocytes cell membrane freely because of their low molecular weight, while extracellular protectants
cannot pass through the cell membrane because of the amount of high polymers. The former includes GL,
dimethylsulfoxide(DMSO), and ethyleneglycol(EG), while the latter includes hydroxyethyl starch(HES),
polyvinylpyrrolidone (PVP), polyglycol,and dextran.

Glycerol is widely used as an intracellular protectant. Due to the characteristic action and the toxic effect of
GL, however, inadequate deglycerolization induces hemolysis after thawing®.

On the other hand, HES is degraded in the body by alpha-amylase and used as carbohydrate”. Because of its
character, the exposure of erythrocytes preserved by HES to physiological saline is harmless. When HES is used
as a cryoprotectant, therefore, it is expectable to eliminate the complicated operation of washing after thawing.

We can find several reports regarding cryopreservation of human erythrocytes™**", including a clinical test™.
It is expected that HES can be used as a method of transfusing with no post-thaw washing. But we can find few
reports™” about the possibility of cryopreservation of canine erythrocytes.

We found that by using HES erythrocytes could be cryopreserved at —196°C and —80°C. We also learned
that cryopreservation at —80°C was safer than —196°C. Accordingly we conducted our experiment to establish the
method of —80°C cryopreservation with HES by examining four different storage periods of cryopreservation at —80°C.

MATERIALS AND METHODS

Donor dogs:

Blood was collected from six healthy dogs, which were bred at Yamaguchi University, Faculty of Agriculture,
Veterinary Medicine. Prior to blood collection, physical and blood examinations of them were conducted. The
weights of the dogs were from 7 to 15kg, and their ages were from 2 to 7 years. Blood was sterilely collected
from a cervical vein. As anticoagulant, CPD (Blood bag CPDA, TERUMO) was added at the rate of 12.2V/V%.

Washing of blood:

The collected blood samples were poured into 50ml plastic test tubes. The plasma was separated by centrifu-
gation at 3,000 rpm at 4°C for 5 minutes. The same volume of physiological saline was added to the separated
blood. They were subsequently mixed well, and the supernatant fluid was removed after centrifugation at 3,000
pm at 4°C for 5 minutes. After the centrifugation was performed three times, the value of hematocrit (Hct) was
adjusted to approximately 80%.

Cryopreservation with 25%(w/v)HES:

HES(A-HYDROZYETHYLSTARCH, Ajinomoto) solution consists of 25wt% HES and 60mM NaCl. The washed
blood was mixed with the equal volume of HES solution. The mixture was poured into freezing bags(FHYSISALZ-
FC 1000ml bag, Fuso), kept for 15 minutes at room temperature. and put between aluminum plates. The bags
were subsequently submerged into the liquid nitrogen in the tank (CryoMed, Forma Scientific), and kept there for
another 15 minutes. Then the bags were transferred into a deep-freezer (—80°C), and stored for 24 hours (24-h
group), 1 month(1-M group), 2 months(2-M group), or 3 months(3-M group).

Thawing:
In order to prevent erythrocytes from being destroyed by the recrystallization during warming, the freezing
bags were quickly transferred to the warm water of 43°C, shaken by hands, and thawed in less than 3 minutes.
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The thawed blood was mixed with the equal volume of physiological saline, and separated by centrifugation at 3,000
rpm at 4°C for 10 minutes. After the supernatant solution was separated, the remaining cells were used as eryth-
rocyte solution,

Experiment groups:

The exoeriment groups were divided into 5(five), according to preservation periods, that is, 24-h, 1-M, 2-M,
3-M, and the control group with no cryopreservation. Both the osmotic fragility and the recovery rates of the con-
trol group were examined immediately after the blood was mixed with the equal volume of HES.

Measurement:

[1] Recovery rate:

The ratio of the quantity of hemoglobin of erythrocytes and the amount of hemoglobin lost in the supernatant
fluid was calculated as the hemoglobin recovery rate. It was used as an index, which indicates the damage of
erythrocytes caused by freezing and thawing. The recovery rate was calculated from the following formula using
the hemoglobin value®.

Recovery rate =100 xD/(D+®@)

(@: Hemoglobin concentration of erythrocytes after centrifugation x Amount of erythrocyte solution
®: Hemoglobin concentration of supernatant fluid after centrifugation x Amount of supernatant fluid
To measure hemoglobin, the hemoglobin measure indicator (hemoglobin B-test wako) was used.

[2] Osmotic fragility test:

Osmotic fragility was determined by adding 0.02 ml of blood solution to 5.0 ml of buffered NaCl solution with
concentration ranging from 0.1 to 0.9%, or to 5.0 ml of distilled water. The frozen-thawed erythrocytes were mixed
with buffered NaCl solution or distilled water. The mixture was kept at 37°C for 30 minutes. It was centrifuged
at 3,000rpm for 5 minutes. The supernatant fluid was transferred into another set of tubes. The hemoglobin content
of the supernatant fluid was determined spectrophotometrically at 546 nm. The percentage of hemolysis was calcu-
lated, assuming hemolysis in the biggest absorbance to be equal to 100%. The control value of the dog was also
decided by using the mixture of washed erythrocytes and the equal volume of 25wt% HES (control group) .

[3] Scanning electron microscopy

The frozen-thawed and washed erythrocytes were fixed with 1.0% glutaraldehyde in 0.1 M phosphate buffer
(pH 7.0) for 1 (one) hour, washed with 0.1 M phosphate buffer three times, and dehydrated with an ascending
ethanol series 50% to 100%. The specimens were dried by a critical point dryer and coated with gold in an ion-
coater apparatus. They were observed under a scanning electron microscope (JSM 6100, Japan Electron Optics
Laboratory) at accelerating voltage of 15 kv. Erythrocytes were classified into 3 groups on the basis of shape of
erythrocytes (Discocyte, Echinocyte-1, and Echinocyte-2) (Fig. 4). They were counted from the scanning electron
photomicrographs taken at the magnification of x1000 on two randomly selected areas in each sample, and the ratio
of each erythrocyte was calculated. Discocyte was defined as the erythrocyte with the smooth surface of membrane.
Echinocyte-1 was defined as the erythrocyte with protrusions on the surface of membrane, while Echinocyte-2 was
defined as the erythrocyte with sharper protrusions than those of Echinocyte-1.

Statistical analysis:
The results present the mean =+ standard deviation (SD). Statistically significant difference was analyzed by #-
test. Differences at p<0.05 were considered significant.
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RESULTS

[1] Recovery rate:
The recovery rates of 24-h, 1-M, 2-M, and 3-M groups were 97.8% 1.6%, 95.63.6%, 96.3£3.3%, and 95.9
+3.3%, respectively. The recovery rate of the control group was 98.9+0.9% (table 1). With respect to the
recovery rate (p>0.05), there were no significant differences among the groups.

[2] Osmotic fragility test:

There are relations between the osmotic fragility of erythrocytes and the geometrical structure. Osmotic pres-
sure causes expansion, hemolysis, the change of membrane permeability, and damage, which results in the termi-
nation of structure maintenance. In order to find out the damage of erythrocytes during cryopreservation, the
osmotic fragility of the HES groups and the control group was tested. The results of the test are shown in Fig. 1

to Fig. 3 Compared with the mean value of the control group, the graph curves of the cryopreserved groups

move to the right, indicating that the osmotic fragility of erythrocytes increases. In addition, the concentration of
Nacl producing 50% hemolysis is one of the evaluation methods which determine the degree of the damage of
erythrocytes membrane. As the graph curves show, the concentration of NaCl producing 50% hemolysis in the control
group, 24-h, 1-M, 2-M, and 3-M groups were 0.47+0.029%, 0.50%0.030%,0.54£0.029%, 0.53+0.024%, and 0.54
+0.031%, respectively. Regarding the osmotic fragility, there were no significant differences among the groups.

[3] Scanning electron microscopy:
The percentages of discocytes in the 24-h, 1-M, 2-M, and 3-M groups were 82.3+8.1%, 82.3+8.1%, 79.3+7.2
%, and 80.517.0%, respectively. The percentages of echinocyte-1 were 12.93+5,0%, 13.3£5.8%, 15.7+4.7%, and
14.8+5.4%, The percentages of echinocyte-2 were 4.9+3.8%, 4.3+2.9%, 5.0£3.3%, and 4.62. 5%. In the control
group the percentages of discocytes, echinocyte-1, echinocyte-2 were 98.5+1.7%, 1.7£2.0%, and 0% (Fig. 5, Fig 6,
Table 2) . With respect to the morphological analysis by using scanning electron microscopy, there were no
significant differences among the groups.

DISCUSSION

The preservation of blood in the liquid state is useful and simple. Blood can be preserved for 21 days. Many
attempts have been made to extend the preservation period of blood in the liquid state. However, the preservation
of blood in the liquid state for a prolonged time has not materialized yet. At present the cryopreservation is the
sole method which enables the preservation of blood for a longer period.

Blood transfusion is performed in the field of veterinary medicine. However, unlike human medicine, neither
the blood donation system nor the blood bank is established. It is difficult to prepare the needed amount of blood
all the time, that is, the matching type of the fresh blood or the liquefied preservation blood. At the time when
a transfusion is performed, some crucial issues must be considered, which include how to avoid infection or immu-
nity antibody, and how to prevent side effects or the isoimmunization in case of a rare blood type. Unfortunately
the present condition is far from being satisfactory to deal with the cases which need an autotransfusion.”

Even when the blood transfusion to animals is necessary due to their chronic anemia and some other long-
term medical treatment, an autotransfusion may not be applied clinically, because the period of the conventional refrig-
eration preservation of blood is only 21 days, and the needed blood is not always available. It is supposed that
cryopreservation has the advantage of the period of storage and the state of cells. It is reported that the preser-
vation as long as 37 years is not impossible™****% When erythrocytes are kept under —80°C (especially at —196
°C), the normal structure is retained”. They are suited to prolonged preservation,

The protection mechanism of hydroxyethyl starch (HES) used in human medicine is as follows. HES is clas-
sified into an extracellular (non-penetrating) cryoprotective additive. In contrast to glycerol, as a plasma substi-
tute, HES offers the advantage of being a nontoxic, biodegradable compound. There are various opinions about the
process of freeze protection. It is suggested that the holes on the surface of the cell membrane are closed by
HES, so that the cells are protected from the ice crystals in the cytoplasm which will be otherwise formed.
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Dehydration prevents the growth of the ice crystals, which will cause cytoplasmic damage™ .

It is reported that quick freezing is effective™ for the cryopreservation of human erythrocytes, as well as for
the quality of the blood platelet. It is necessary to freeze quickly and control the molecular movement, because
the extracellular (non-penetrating) cryoprotective effect of HES is not strong.

HES is the polysaccharide of molecular weight 10 to 10°. It is biodegrades in the body by alpha-amylase, and
used as carbohydrate”. Moreover, it has less antigen”, so its clinical application is carried out with PVP or dextran
as a plasma expander at the time of bleeding®'’. The freezing erythrocytes by HES may be transfused without
washing after thawing’, because they are not hemolized by direct exposure to physiological salt solution. The
licensed drug HES offers the advantage of being a nontoxic, biodegradable cryoprotectant and plasma substitute.

When GL is used as a cryoprotectant, the cryopreserved blood cannot be transfused immediately after thawing.
GL must be washed sterilely and removed first. If deglycerolization is inadequate, hemolysis will occur. And GL
toxicity will be suspected”. On the other hand, erythrocytes frozen with HES can normalize oxygen transport and
blood volume loss in case of extended hemorrhage. For this reason HES cryopreserved erythrocytes can be trans-
fused by no washing after thawing. And HES may be suitably used for cryopreservation of canine erythrocytes.
Attempts have been made to use HES for the cryoprotectant as an alternative to glycerol. It is reported that the
possibility of RBC cryopreservation at —196°C was examined by using a small quantity of canine erythrocytes with
HES”. The demerit of the cryopreservation in liquid nitrogen is the possible damage of the freezing bag at the
time of thawing. It seems that the cryopreservation by —80°C deep-freezer is safer, as well as more suitable for
a large amount of blood. It is reported that the cryopreservation of canine erythrocytes at —80°C could result in
a slight injury. The erythrocytes cryopreserved at —80°C using HES could be used for autologous transfusion.
In this study, therefore, we limited the periods of cryopreservation of erythrocytes no more than three months (3-
M). As a result, we found out that at —80°C erythrocytes could be preserved longer than at liquefied preservation.

The recovery rate is an important guideline which determines the usefulness of the cryopreservation of eryth-
rocytes. When fresh blood is used for cryopreservation, the recovery rate after thawing is high*. In this study no
significant differences were noticed among the storage periods (p>0.05). It is conceivable that the destruction of
erythrocytes was much lower during the preservation. The existence rate within the vital body is another impor-
tant guideline that shows the usefulness of erythrocytes. The existence rate within the living body is measured
with *'Cr method. The blood transfusion effect index is decided by the product of the collection rate and the eryth-
rocytes existence rate measured 24 hours after the blood transfusion™.

The cell membrane of erythrocytes is tender, but it lacks elasticity. It will explode, therefore, if the amount
of water taken in erythrocytes exceeds the critical capacity. The osmotic fragility of the erythrocytes in
cryopreservation rises by the presence of ice crystals, which are formed inside and outside the freezing cells. A
hole on erythrocytes membrane bigger than the diameter of 64A of a hemoglobin molecule may bring about some
sort of damage on erythrocyte membrane, such as the direct escape of hemoglobin after thawing. It may also be
damaged by the fall of the membrane function caused by the reduction of ATP of erythrocytes after freezing-
thawing. The consequence is the possible increase of osmotic fragility and hemolysis™. The concentration of NaCl
producing 50% hemolysis is a criterion for judgment. In this study no significant differences were observed among
the storage periods (p>0.05). The decline of the membrane function by the decrease of ATP in erythrocytes after
freezing-thawing was conceivable as one factor. It was also conceived that the membrane of erythrocytes was si-
multaneously damaged by the formation of the ice crystals associated with freezing. However, osmotic fragility
isinfluenced by both exogenic factors (pH, temperature, and oxygenation) and intrinsic factors (age of the animal,
kind, lipemia, aging of erythrocytes)™. It was presumed that the injury of erythrocytes by the above-mentioned fac-
tors was limited to the minimum when they were preserved at —80°C*.

The erythrocyte changes the form of its membrane by the freezing damage and the exogenic factors. The
surface of erythrocytes will protrude if the membrane injury advances. In this study the erythrocytes were clas-
sified into three types. The comparison of ratio was used as a guideline to judge the injury of erythrocytes. When
the control group was compared with the cryopreserved groups, a significant difference was observed in the ratio
of discocytes and echinocytes. Among the storage periods no significant differences were noticed in the ratio of
erythrocytes. Therefore, the results of our study indicate that the injury caused by the prolongation of

cryopreservation may be minor.
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From the results of the recovery rate, the osmotic fragility test, and the scanning electron microscopy, we dis-
covered that canine erythrocytes can be cryopreserved at —80°C as long as three months, which is longer than
the period of liquefied preservation. This may contribute to the possible creation of canine frozen blood banks.
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FIGURES

Table 1 Recovery rate

Recovery rate(%)

Control group
24 hours group
I month group
2 month group

3 month group

98.9+0.9%
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Fig. 1 Osmotic Fragility Test (24 hours Group)
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Fig. 4 Scanning electron microscopy
Discocyte (magnification X 3000)
Echinocyte-1, Echinocyte-2 (magnification X 4000)

45



W OREE MRS 35 34 7 2007

Fig. 5 Scanning eleciron microscopy
Control, 24 hours and 1 month group (magnification X 1000)
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Fig. ¢ Scanning electron microscopy
2 months group and 3 months group (magnification X 1000)

Table 2 Scanning electron microscopy Ratios of Discocyte, echinocyte-1 and echinocyte-2

discocyte echinocyte-1 echinocyte-2
Control group 98.5+1.7% 1.7+2.0% 0%
24 hours group 82.3+8.1% 12.9£5.0% 4.9£3.8%
1 month group 82.5+8.1% 13.3+£5.8% 4.3+2.9%
2 month group 79.3+17.2% 15.7£4.7% 5.0+3.3%

3 month group 80.5+7.0% 14.8£5.4% 4.6+2.5%
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HREER ORI L D, i OLEEIIEES—HTHLH, ok RF—liEzAFT 5 013H
BN TH 5, FRIMBROFEGFEE U THRIRGRE Ll RESB T 5 b, IKEE TS ICRE
MAHETH DML # AIEELNMRENTER L, BERGE TR0 REBOMRENTE 505 sk
Y & RFEEASNE ST D, BIED AES TR RIS R E & L TGlycerol 2 Al 1,
—196°CTHrbN T3S, LML, Glycerolld ittt ikt Rz o T, RKZEXTORER
JZ2 RERAEFHEENSMEN DD, ZOEDREZEEAQIARBELWEEZ SN, £2T.
e TR AT ez ROF 2 TF ) - A ¥ —F (Hydroxyethyl starch, HES) Z#Fl\), —196°CT
BHEBHBIZ-0CHBER 7Y -8B T 2 AT v THRRFERLZEREfTOEEIA. A
ESOE> (Hb) ENLZER, EBENESEHMITE BICGlycerol L D BHESHO LW RIFTH o, &
512, —80CHEEMRAFIMD E i T o EELIERORRITAD sShlkh ok, £I T,
A5 Tld — 80°C B R 7 L D RIF A 72in vitro COLMLZMRTH I LIc kD, —80CHlEEHRET
OARTFRIEE Bz D W THRE 2B 2o 7.

EERBEIIAAGER, 24050, 15 A, 28 H, 31 HORELNEXER GEREET>TY
BN O5MELE., 6 FHDEMERKD STHMBIER L /2 iERimIk E25% HESZ 5 /IEA L,
MRAEEENTEREREL, TO%—-80°CHEIKE 7 ) —F—INT24FH. 1 H, 25 H, 3#xHK
R, RUEME L, HbEUEE, EEEMEEERAS, EREEFEmMEICXoBREEmL .

2480, 1A, 258, 35 AEEFMHEOHEINEIIENENIT8+16%. 95.6+3.6%. 96.3
+3.3%, 95.9+3.3%& 725z, HbEE, EhEENETHIER Tos0% EnEE, EXETEMSEC
L BB LB FRMEROEERNZSETIIFNTNICRENMICE 25 EETED o hilzho i,

PEDFERIZE D, —80°CTHESZEM W 2 25 v TR FEDS KR ek 2 RINICRET 5 5%
K205 ZEAFRREN. S5 IRMEORFEOFMZITD ZLITLD, KOEHT MmN 2 5%
MO—BhTiD S5 EEA SN

* 1

L T R 27 o R BOR I~ T o P BRI 5k B8 BR IR 41 P ST e =

* 2 WL OOREE R AEER AR M B IR ER BT R R A W A BE R sl
* 3 HAEIR EE i T R T E
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Bartonella clarridgeiae D/S)VAT 4 =)V RTIVEUKBNEICLD
NFRFEHE

® OB OE

(T 20074R12H 258 )

ORIGINAL ARTICLE
MOLECULAR ANALYSIS OF BARTONELLA CLARRIDGEIAE STRAINS ISOLATES
BY PULSED-FIELD GEL ELECTROPHORESIS.
Masaaki TOMITA®
Hofu Public Health and Welfare Center of Yamaguchi Prefecture 14-28
Ekinan-cho, Hofu-shi, Yamaguchi-ken 747-0801, Japan
(Received for publication : December 25, 2007

Twelve restriction enzymes (Apa 1, BamH 1, Bln 1, BssHIl, HindIl, Nae 1,
Nar1, Nhel, Sacll, Sfi1, Spe 1, and Xba 1) were employed to establish the mo-
lecular analysis of Bartonella clarridgeiae isolates by PFGE, which causes Cat-Scratch-
Disease. Three restriction enzymes, Bln 1, Nhe 1, and spe I, produced apparent band
patterns. Five B. clarridgeiae isolates from domestic cats revealed several different re-
striction patterns by PFGE. The above results suggest that the PFGE protocol is a
useful tool for epidemiological analysis of B. clarridgeiae isolates.

ST 7 95 O JEUE & 75 B Bartonella clarridgeiae® 5 TSR Z WAL T DI, JUVAT 14—V RTIL
EEIRTEIC & B RETRT AR FIREEIC OV THRM L. SR U212 ORREESE Apal, BamH 1,
Bin1, BssHI, Hindll, Nac 1, Nar1, Nhe 1, Sacll, Sfi1, Spe1, Xbal) ®>%, Blnl, Nhel, Spe 1 A3 B i
LTWBZ ERESMITEDEEBIT, MRS L 7= 5 I3 R/ZBPFGEWT)/ Y — > AiRDH NI T EM5,

ISR BE TR OB, darridgeiaeZREL TW5 I EHNHASNERO .

e

OV D EHDREGEZT - HRICHRT M0 -
/n % 9% (Cat-Scratch-Disease:CSD) @Dl & 13 & \»
A TH o=, 1990414 @ ¥ ® | Bartonella
henselae MMFDRE ER B ENHASNEED T,
B.henselae D EERZFHEMIM TH Y, {LWAETI
Maruyama 5 V78, HOMRERIIFEHTI2%TH oI
75, EESSEOHIE TIREWHEATH > I a2l
&L FieBiE, LOR A OH38IT O ik O
Bartonella J&# DR E#4115.8% (6/38IL) THoizl

=
=

ERMELREY. MomEF N S5IE, Bhenselae D it
\Z B.clarridgeiae D373 S N5 48, AW OFHRLEITDON
TEHAHTH-7*Y. Kordics ™1, MR ENE
iz, CSDERULKBHGHOEE, F, 1) /GO
EZBILEEFT, AELTVLEEHMS
B.clarridgeice # T B L & bz, BEMFD
B.clarridgeiae T 2HUENERICEFLTWEZ L
5 B.clarridgeiae 5CSDDJRE L7325 Z & =i L.
X 512, Chomel 5“2 & U B.clarridgeiae 3R D LA R

% o L OEEEIFREBEE Y > & —  T747-0801 (L QR HTEREANT 14-28
Tel 0835-22-3740, Email tomita.masaaki@pref. yamaguchi. lg. jp
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ROFE EHEFE SN HEGHHME S, ARG
EDRFAFEELTHEBENSE DI TEE.
I, HIBREGYE DR A IO FEFIFIRICK
HBEFERFINENISHAENTVS, &nhTH, N
WA Z 4= RFIEZK kD) (Pulsed-Field Gel
Electrophoresis: PFGE) %132 < OfiEE AP
BEYEICBNWTZOAAMSE<FHHEINT NS,
5 5 S 1% Bhenselae THE, PFGEILIC & 2 T
T, ZHRBEGTHOMRSRITL TND I LAHRE S

9345 2007

NTWwa" * 7838 Bclarridgeiae D 53 BikIZ DWW T
i1, BiaTE2ERHsETHHETTVEOD, Zh
WEATESZY TRL, BEFEMEBRIITE TV
WZs, HBLLRE—DBETFHEOSDMFETL T
5ZLEOWTNNAHERIZ NS S OO RMBHDEET
H5.

AWFFETiX, PFGEMBHETEHEELREERTHBHIR
BEFE QU FHEIZ DWTHRIF L8, B.darridgeiae
DEEGTEEEERHCNITHIENTEL,

MHEAE

@tk ¢ B.clarridgeiae S, LI IRPIOERR O MiEH» 5
rEEL 7z 5 Bk E ptal L7z,

PFGE{% : With%E 5 X RIMEEIMN— A>T 21— 3
IR THIRL, WEREK200 0 UTFEL, F
D 1 %SeaKem Gold Agarose (TAKARA) &iRE&
L, E{b®#, Lysis buffer (0.5M EDTA, 1% lauroyl
sarcosine, 1mg/ml proteinase K, pH8.0) IZX D50°C
I ER %, TE#EMHR (pHS.0) THE##%£0.5M EDTA
(pHB.0) h TjkfrizE L7z

=

PFGEkIHIC & D BAME /RN > RNy — U hiBREN
7= IPREESEIZApa 1, Bln 1, Nhel, Sfil, Spel TH o
7=. TD35, Nhel £ESPel T3, 4 TFE150KbEL T
DOEEICI0LL EOWFABREE Nz 2hs 0NNy —
L EMITRLE b ORRES2BONH o /= (Fig. 1).
PR EEEBIn 1 T3, 5 TR250KbLA T O fEE 12 Wr 78

Nhel Spel
Kb MI2345M12345M

IRERH

¥
MU

amE AL
. EE W

Fig. 1 B.clarridgeiaeCOPFGEXE/ N & — >
(HIPREEFE Nhe I £ SPe1)

FT Oy 2d, &hillEEESE Apa L ,BamH 1 ,Bin 1,
BssH1, Hindll, Nae 1, Nar1, Nhe 1, SacIl, Sfi I,
Spe 1, Xbal) 30U TRiiRE T 3 Mk D%, 1.2%
SeaKem Gold Agarose’ )L TCHEF-DRII (Bio-Rad)
&0, HIREEHEBR 11X, NIVAST A L1 ~178, 17
WEH, ZOMOGIREERTI, /SRS A L1~8H,
13 (EE6V/em, {REE14°C, x0.5 TBEFEfdTK,
pH8.3) TikEhtgE, TF P ATOA RTHRMELK
Iy — 2zl

2

HRENERITE 2 TN —ITEVS R SNz (Fig. 2).
PR EApa 1 ESfi T TldsrF 7B 100Kb O FE I 1T W
FH1ABREEN, TOMOHREEDBamH 1,
BssH1I, Hindll, Nae I, Nar 1, Sacll, Xbal CTld 4
HONE WEBIZZ OB AR s, BB
L < MR OISR TE oo/,

Bin |
M|45M

Fig.2 B.clarridgeiae®PFGEXEN/ 5 — >
(HIPREESR Bl 1)
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WA A, FOImiEh 5idB.henselae & & BB .clarridgeiae
B4 HEE N 5. O ML O B.clarridgeiae DIREIZ D
WT, 75 2AOMTIE, Heller5”1316%, Gurfield
5MILIBTH oI LEWMELTVS. EAEDOH
T3, Maruyama V%30.9% (6/6900C), &GS Vi,
B4 I EICRE L Tz L28ELE Bk
B, FMOREMET, 53% (2/38L) noH
L= & 2WME L. LiL, B.cdarridgeiaeDJiRIR
HEIZDWTIHAHETH - 248, Kordick 571,
B.clarridgeiae DS & 13- 7= CSDDE B & i 85 L 7=
F7-, Chomel 5LV ROLABERDRA &85 T
EhE I NS EnS, Bdarridgeiaehs, ANEE
OIBBRPEOHFRTH D, ROPFAETHEFINT
VBN, REBMELOTVNEIENSD, FBE
EOEEEMAL T LENH S EBbh5. HlE
BUEIC BT B EFREOF T, D TEFNFEEL
T, PFGEHIREHEOEWHEFE LT, 2<OHEHE
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24

T3, HIREEZHESma 1 ENot I DEICHWSENTHD,
B4 BETREOENHRITL TS I ERHENIE
NTWna?2  UsnL, Bcarridgeiae DWW T, ZHh
F TIZPFGEMATIC K DB T O U/ Y — > D
HHEah T, Zhid, ALhiRERZIEU
» &§ HPFGEMMTHN, FIEORAILZDBD, B
LB —OBEETROESTINRITL TS I &R
HME N BH, KMALZ>TWEZ ZOIEMS
B.clarridgeiae DPFGEfRATIEICAWVWA ZEDTEDH
iz HIREEEORZE E, B.carridgeiae D 5T 2Bk
ICDWTHRIT L7z, =548, WORANOERED S5
Bt U 7= B.clarridgeiae 5 ¥k 2 iR L, 12705 D HilPRE% &
Iz & WPFGEfMT #{To /=483, Bin1, Nhel, Spel
O 3 FEOFHITREEIBAER N RISY — i EEE
N, dkklck->TENSDONY— V3R> T
&S, B.clarridgeiae DB TEZMMAS M ER ST
B.clarridgeiae\3 M TOREERBELS, TN ETHEHIT
EN6lH DR TPFGEMMTEIN b RATH o Je s,
L%13, AEBICDOWTHPFGEIC K 2B R 0T

TiAEN TS,

ZNET, B.henselae PFGEfRAT EEENRT AR E e e b D EE A 6N S.
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ORIGINAL ARTICLE
AVIAN ADENOVIRUS ISOLATED FROM GIZZARD EROSION OF BROILER CHICKENS:
A SEROLOGICAL SURVEY IN YAMAGUCHI PREFECTURE
Fuminori YANAGISAWA'' Hidetsugu NAKATANI" Daiki OISHI*' and Shuji HIDAKA®

1) Yamaguchi Prefectural Chubu Livestock Hygiene Service Center 671-5 Kagawa,
Yamaguchi-shi, Yamaguchi-ken 754-0897, Japan
2) Yamaguchi Prefectural Seibu Livestock Hygiene Service Center 1892 Tonoshiki,
Toyota-cho, Shimonoseki-shi, Yamaguchi-ken 750-0421, Japan
3) Fukawa Chicken Farm Cooperative Society, 1859-1 Higashifukawa,
Nagato-shi, Yamaguchi-ken 759-4101, Japan
[ Received for publication : December 25, 2007 ]

The outbreaks of gizzard erosion among slaughtered broiler chickens led us to
conduct pathological and microbiological examinations. The lesion was noticed among
20% to 25% of the killed chickens, but no clinical signs were found. The nourishment
rate was 97 to 98%. From gizzard lesion group I avian adenovirus (GIAAV) was iso-
lated, and it was identified as serotype 1. As a result of neutralizations tests, it was
confirmed that GIAAV strain was widespread in Yamaguchi Prefecture. Seroconversion
rate was higher among breeding stocks and layers, and it went up higher with their
age. This is the first report on GIAAV in Yamaguchi Prefecture.

&I

BOMBEVS AT, ABNEBTRRINARICE, BRINHIENS “HE @TD) " ORI H
% LFUITRHEE 25, 1974 I, SRR ofaBIcEZhatanoEo s i EREERS B O,
BHADTOA S—TE£RLENY, TOROKERICED, BERERR SN Lok. Lpl, BFEHE
oYMy I—F 1R M) 75 /91 A (GIAAV) 12K 5MEUSA%E LA T —THDTHE L TLUEK, BRI

BVTH GIAAVIC X BMHE S ADHFEFISHROTHET NS LSk ™ "
SE, BRAOT O T—I2B0T, DB TIRAH TCIAAY KESHBEUVSAIICHE LD TRET 2.

1) WORARRHERIESE AR T754-0897 WORILOTHEE)I671-5
2) OB EERFREGREE AR  T150-0421 (0O TR T RS 1892
3) WOBENEBAEBRMS T759-4101 WOREKMHHRE)1859-1
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20046 AICBRNOERNEHFREIZBNWT, mE
KOS ADFEENELS, HEORERNSEK
®, 70407 —EBAS LD FEEEEORENSH ST
FERFEMEANOEROERE TR NN, 46,
AR 2 »FT (B, C) ORBIBIIDWTHREZEZEL /=

e HE3ME 2007

FEAERR

RS OfEFE, HerP, B % Table 112w
Liz. AU S A, BENEPED20~25% TH
b, FERGOEREILT~98% &L, B
FRIERIZR s hizho 7z,

o0 #H#EEARE

MENZ, RBNERTUSAMNRDMN-72B, C
BEmEOMES 1 0y b E2004FEEITERLET
o4 7—, 7o045—H##H, L1 Yvr—omiE28lE
22 e AW, HEICDOWT, JREAMFNRE
(HE) &REMalbeEnma”, FEBIIRERE A
CIZ BB EEMR (CK) L2271 IVAREERT K

1. AEHENRE

LM E R RBNEGERICBWTERE N, Bz
WwFIN TV, ARMICHMIZMRETE kb
Fehs, FEREIEAFICIBEL, AEE,» S HE LRI,
FTUS ADEEMNR SN (Fig. ).

HETIX, AEBIRE, FEEL, hE~EEIH
TS AT EE RO RS 5z (Fig. 2). ¥/
EEHOME IR EEMRIIEM, BEL, BERCKEO
M~ R O ARSI TNO—2ERT S
R AR N, EAE T, AIFEkoE
B R S iz (Fig. 3).

REHE L ERETIE, BN AKIZ—BLT,
GIAAVEGEPLR A3 HERE & 7z (Fig. 4).

2. UAINARFNIRE

MER & B, RIEENENSIZHAZE TS U1
AR EEE Nz feht, CKEM 2 KEITBNWT
M OMRZEMZIE (CPE) ZBH5T1 I AHn
HExhiz (Fig. 5).

175 B LA D L3 & CKEEM 2 KB o853 Efic D
T, AAVEERMN T 514 v —2fAW/EPCREEML =&
A, BHBAALBETIE, AAVEEFEREB IR
Mmofehl. CPE %R LU 7= EETIZAAVB T %
ML, DBV NV AEBAMVERELE. £, E
#12 Tid, BEERCPEZ RS AN EDTHAAVE

v

GIAAVIZ X 2O E U5 A, 19934FE I Bk 5
DHEAYERER, EARZPLICHRNTHREEINT
Wahhs 0 LSE NOBTHDTAETTIVA
EHEELT-. BB U5 AZRITGIAAVIZIE, ImiF

V757774V (AAV) FRMTS1<—z2H0
TeBiETIEEE (PCRIVZEM UL, S hizAA
Vid, GIAAVIM#ER 1 (JM1/1#0) KO8 (B13—1
BR) 1T APl E AW TIiE R 21T, BEER
(IS M E AR 2 RGBTV IC K D EREL 7.

#®

LA I N (Fig. é) .

DEET A VA EFBEUS AR ZT & EN5GIAAV
MmiEE 1 K8 @iz Ay, [ d P ik
(IFA) W TAIINATREIC LD PHRBRETo
7=, RN, AR AN T A )L R R & i
HRE DA IV ABREMOERDOEICLIOFEH L. #
B, IFA TiE, MmiFi 1, 8 HKiTHeABonint
(Fig.7), HFflEETIE, MEE 1 THAHM1/1 #iC
BWTHERMEAR SN, 281 V213 1
2SNz (Table 2).

3. iR

(L OERF % 4 Jiskic b, SR o kI 5
MEBEREREL 2. RRHEMA406EL L 2R
LizbDEFUKIBEEE L. ZO/E, SERNRS
Nl cia7oq 55—, Jo4 M, L1
T—wInsbBtRIEL, "o ro1 75—
TIBMEFNIIIEN S 228, WThoHlb L1 v—T
V2, BHERNEWEMICH 7z (Table 3).

BWMEICOVT, AREA4DITESL, FURBEE
#RBE, 704 5T, REBBO—MICHHE
AID49 A i TEEME (BB 8.3%) AIFERR S Mz fld,
e THok. MW, Lo VY—TII210HmERED S
80% LA LD MERAERL, AN TI T 1ILA
R DHEATEA L T D 2 EDHERE N (Table 4).

8

] E8AHD, RMEERITKDMEDHRMEAER
ERTWE* 7 SEOSEEKE, [FATIEMmER
1, 8FITHOEZZ LA, PHEBRTIE, migi1
OFMmETARICIf SN LS, DFE1ICH
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z. LinL, EHIMAETZEESL M P—itBnT
BBERAMN T LS, HEAET I LI A IV AR
BOEMERL TS EEbhi SEOFHEAER,
HEEMEENITBVT, KA IV AITERE L =FEHN 5
EFEINZAT— P ILBbBEL, HEUSAERE
Lz L= e,

AAVIZE OIFIE IR0 IGEICHAEL, FEHMERKRES
s Ebna@Ehs LI UIEsEEE N, BicHBswr
5ARENSIIGIAAVILEE 1 A@mBICHEtan T
Wa, WA, ERSEBNIIBVWTHHEUS A
IZGIAAVIM G R 1 A< S LT a LG L TW
5.

B S IGIAAVILIER 1 OBBEERETY, HF
UsAd—EMRSN2b00, ZOKEET2&
HEL TS, 46, HERIIBEETH>THHET
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bARERICENRGN, BT L BTUFGERE —F
Lighoi=Z &EnG, BERHSRBRENTUS AT
HRDPTAINAGHEIIREL TR EEL SN
Wil T, 20024F 9 A2 B ROFBIEEEEKENH -
=, YUROEERETIR, V1L AORAEIEED 5
Niamodz. UL, ¥EE&TE, #BxkIEns >
hEERBRL, w5 oaRhoREIID VT
WWEBZHL-THD, MERELZAAVOHLERE M
RHFEBIBTCIEEN I &S, 2002FE0HED
GIAAVO B 5457RE X 7.

PEDZ EMnE, GIAAVIZFFSMIA S BELL TS
D, FAERECAMASRSFOEEBICILIOBEUSA
DFEBPOLECROMMEETEHEHFEALN, THTS
i, AROfEERICBEL, FUMINARMRD
HDMFEELRIRT DLENDHS.

Fiafkisicdizn, REHAMEEREZERL TWi
iz T i TR R A S IR SEAE, HIGIAAV i % 53
5L TWeiZ Wiz iR SR F B E R s i = F0%
IEEHT 5.

)

1) Masaaki Ono, Yo Okuda, Shigeto Yazawa, Isao Shibata, Nobuhiko Tanimura, Kumiko Kimura, Makoto Haritani,

Masaji Mase, and Shizuo Sato : Epizootic Outbreaks of Gizzard Erosion Associated with Adenovirus Infection
in Chickens., Avian Dis. 45: 268~275, 2001
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Table 1 FE4#HER Table 2 HMFICL 5 MmFER
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SHORT COMMUNICATION
SOME GUIDANCE AND RECOMMENDATION REGARDING THE SANITATION OF
A NOODLE PRODUCTION FACILITY.
Mitsuhiro KAMEYAMA* - Megumi OHASHI® * Hiroyuki KOBAYASHI* -
Takaichi Surzu* and Koji YAMANE

Yamaguchi Health and Welfare Center of Yamaguchi Prefecture,1-1 Shimohigashi 3-chome,
Yamaguchi-shi, Yamaguchi-ken 753-8588, Japan
[ Received for publication : December 25, 2007 ]

We collected and inspected some noodles, which were produced at a local factory
in our jurisdiction. Coli bacillus group was detected in the steamed Chinese noodles.
We visited the plant and recommended some remedies of the equipment. They volun-
tarily received two inspections of the Chinese noodles. In both inspections coli bacil-
lus group was detected. We conducted a detailed inspection of the plant, found out
the possible causes of the contamination, and showed them our guidelines accordingly.
In the ensuing inspection no bacillus group was detected.

In August and September 2007 we wiped the surface of the production machines,
and sampled noodles and cooling water. The inspected headings included bacterial
count, coli bacillus group, staphylococcus aureus, and residual chlorine.

In the first and the second inspections coli bacillus group was detected at various
spots, such as the front of the cooling machine, the cooling container, the introduc-
tion, the hopper, and the tube of the packing machine, noodle products, and cooling
water. In the third inspection, however, no bacterial group was detected. Bacterial
count was within the standard levl (<10 X 10°CFU/g or /ml).

We encouraged the noodle producer to identify the spots of the equipment liable
to contamination, to wash and sterilize these areas completely. We are convinced that
the most important is to give the producers specific, easy-to-understand instructions,
which are supported by scientific evidence.
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CLINICAL CASE
THE SURGICAL ORTHODONTIC MOVEMENT OF
THE IMPACTED CANINE TEETH IN A DOG
Kana SHIRAISHI", Hisae HACHIMURA', Kayo YAMAOKA', Tomoko KUYAMA"
Kentaro TORIGOE", Yoshio KATOH? and Akiteru AMIMOTO"

1) Amica Pet Clinic, 3-2-3 Onda-cho, Ube-shi, Yamaguchi-ken 755-0023, Japan
2)  Pet Clinic Katoh, Isahaya-shi, Nagasaki-ken 854-0036, Japan
[ Received for publication : December 25, 2007 )

It is known that impacted teeth development in both deciduous teeth and perma-
nent teeth, which are most seen among small-sized dogs, causes various symptoms,
when it is left untreated. We performed a gingival incision, as well as a surgical or-
thodontic treatment, for a canine impacted tooth in the left maxilla of a seven-month-
old toy poodle. As a result the impacted tooth developed neutrally.
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