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(Figs. 1-3, Tables 1-7)

HE, BRBEOAKMIBBES 2 VRABEB—DORENVHEMBELL > THEILEB3BRNDOEETH S
D, BHhTHRNOKERMECL 3HFLRRBOOUONEESOIEYPOEFCKREIUEEEL LT LENB
EZOEM DS EWONTHS. EHOIKE, BHERNLADNINDHEZVRBCNEDRATLEF
WEREBESPOY LV E R 5 KEBBERICOVTHERNL, BE L TR

SEBY LV ERAFBEELRIRLD, L LKBEHATHOENS, £ FOPBIUAE, LCHrR0
Zoutic, TaAWRERKENESERT Aeromonas OFJINC BT 20HRILICODOTHAE L,

ABFBIC OV TIZ, EDDY 219135 fic EpDY & CARPENTER WD B 1 IC & » T, D FHIHIAL MSTET X
h 2 &dkic A. salmonicida B4 4 DRAKBHMBETH R LbRD THAI N/, €DKk, A. salmonicida
DY LA ORBICH LTHORERERTC LY, KHRBIKE T3 2OMmOERE (A hydrophile) 5% <
DfFIcH L TRBEEAERT CLEOMONTE

—%, b b EOBEFEICONTIE ABrams et al P 33 A, hydrophila % BRIME %4 - 7-E MK O BE OM,,
BHOONEE LT EiE Lice $NBOPHLUBAPRINETOIFICLZABHTED S B, FRAHIC
L235DONBVCEREBL, THRAFORHELCOVTHEULSANKE, LACEBENF0OE SH
ENIABBDO S S " A. hydrophila subspecies hydrophila biotype 17 IC& % & D W HE# % 7R &
Lo

X 5 iz SCHUBERT 23 Aeromonas IOV THREEA HF/K BLURNIKEGRICH 2, TORER, K
HAKEODOEBEDG SIS BB EN, A REEYDD S " hydrophila-punctata group ” 380
FLLEOBOEATREINIZEREL T 5,

1978 € 0 Bit, BEAEZPLICAFEICLE B pOGBNBEL, BKELHAFED 1 BLUT L I>RRK
RbEN T, COXIBRESERATICENT, T2RBEL TSN KANNKRTRKEDT 2 035K
FL, ZDERDHHT Aeromonas I L B3RS TFRINI. €I LEFEESH - T, KANMKEB LU
LEE LB OB SN2 LBENERANEIKRO 2ANERAT, Tafirhiickifike, 7
AR EDEEGLEOGICHE L TO BRI >V TABEBOAHRAZKE SBEETI LS5 KR LT,
ZHREFERI, £ MibELDAEBIUZOMOBYOKEM EERERBRICH 2 AREEDEMES 1>
DN THRE Lo
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EBRMBEIVHE
I SAHOFRE | Fig. 1~ 20CRT & 510, KENKRTIIE R AT 5B MIEH AL, /NIRRT W
SUNHESS IR RMHDE OB HATRIK S SONEOAICHE L BHERRL, Bk E L, ¥k, 4
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Fig. 2. Sampling site on the Oda river.
Fig. 1. Sampling site on the Ohta river.

B, KBJIKRTREFRE L 720K (OB, £5) BLCABEHBBL, KEB5 I 5L ORHE
LABEGDEIGD 5 4 RRL, RESFHERAEKELZNENSHMA, 7LV E—ThaRic Lt
2REOREEHH L,

I. Kk (1) Aeromonas D538 | Aeromonas O 438 3 Kot & LT, ZhETIKHANVA
BRESNTVE29D, ANRBEADOHEICE ST, DHL —ERXEH (FH), ZhiC Aeromonas L)
A DO—BHEEOROBMBEFRE A3 28K T, Brain-Heart Infusion TREEH CHBT) AR LR L7,
(2) Aeromonas D5 | KK 2 Z NENBEYTBEC IBEERL, 200, Iml 2B F/REB DX
2B T OO R AL LICRAERIRL, 35°C, 24~ A8 BEMIHEE Lize SV FOEAOS S Aeromonas
LRONBMI UIcERANE L, SEERRBRICH L. MBI LTRELEN EEE 5N HRER

Table 1. The first characteristics for identification of Aeromonas.

Gram staining Negative
Non sporeforming rod +
Motility +
Oxydase & Catalase +
Glucose fermentation (O—F) +
Mannitol fermentation (Andrade) +

Inositol fermentation (Andrade) —
Hj S production (TSI) —
Lysine decalboxylase -
Ornithine decalboxylase

Arginine dihydrolase +
Gelatine liquefaction +
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DEWR O Aeromonas ERE L -2E%E, ILEEBBELHNELEIR, ORI ORIEAICIOEEEH
BL7o (3) Aeromonas DHE : BHPB LU Cowan & STEELPOREICETE, %£F Aeromonas
LHETZCMHEREDBOMIR (Table 1) ZiSR LA bDDS % Aeromonas EHFE L7ce (4) &l
Mo 58 L Aeromonas DIEMAEIR 2 ~3 % £y VMBMBERLEM (RI)RT+ 1%, BRLF
20.5%, NaCl 0.5%, B KEK 1.5%, pH68) LiICRMEHEIKL, 35°C, 24 R HEHEBZHE Lo
(5) RIGEHHUORE ! FHRKDOKISERBIIHEREEH PR > T MPNEEZR D2, (6) 0D
flo D Ll Eoofls, KR, pH&HFETRIE L.

£ B B #E
[. Aeromonas 538 EHI D MET
Table 2 2 FRE & LT, 3BEBEFERLALLEREE 0.1/ ¥ > DHL & & O Brain-Heart Infusion X
Beic BEAERIKL, 35°C, 24~ A8MEBEROLEBRHMERLALODTH S, CORPOHDLLIIC,
KRB ESHERA L 2EMOEMMICESA SNIED 12D T, AEORBICIEZEOEN D LE DHL
—REKIEMOHERNB T EIC LT

Table 2. DHL- compared with Brain-Heat Infusion —agar for indentification of Aeromonas.

Sample DHL- agar Brain-Heart Infusion agar
No. x1 x10 x100 x1000 x1 x10 x100 x1000
Surface (1 14 ( 6 (0 (1 22 (20 (0
water I 186 11 1 107 14 0
Algae 186 19 1 156 18 7
I (173 (17 (3 (200 (19 (1
Surface (379 (40 (3 (355 (25 (7
water 11 388 30 0 420 36 3
Algae 211 19 2 231 20 5
11 (200 (15 (0 (186 (17 (2

Sample No.I: Oda river, II : Ohta river
The innoculated volume of each sample was 0.1 ml on each agar.

1. XKAMMKZIKEBT B Aeromonas O HERE

KENKRICBG B Aeromonas DHBRIAZKE, pH, KBEEKE LT, Table 3 iCRL7o TD
HD5b, BEAMHBLATAI9BRENEITHIYAMRBREALERSEL, [EHHER 30 CHitk LHHZ
DEEN TS HITH Do B » CHKBSAIFICHNTESFICL L, KBS 29CLEDP 270 T LRENR
BohT, RE0 Inl B0 D 1 FIR EiC 5 5 Aeromonas DEAFNEDETT88% (63,/80) L3k
BICEETH 720 LU, THHUBRBERROKEPENR LS - THABRSKREITEML, kK|S 21~195
Ctﬁ?btocmxﬁﬁmﬂ®ﬁTm%of,Awmwms@mﬁggmcwxwfgfgs%(6/
62.5), EHAKTSE9% (35741 5), 19.5CE 20 TR ~Bicld, ®ifAkTLIZ (121325)
BHC14% (5/3585) & 2TCABICEFT T 3HAMARL, 85, 98 9IBOECONTRANDOHER
BETETHRINTENED 210

I. /NEHNKRICBT B Aeromonas D HER

KEKREOERBEOEHNT, PMEIKRICOOTHHAL (Table 4), AKHEMNAKR ERBRIC, TA
29 BIC/KE 20.5CAERELTH 5, WBICKRIFZET L. ThpH, RBEHEKDS>H KAEGKH
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Table 3. Distribution of Aeromonas isolated from the Ohta river on DHL- agar.

Sampling Water H Coliforms Total colonies on each plate No. 9f£;ﬁ°g§2as on
date temp. | P (MPN) x1 x10 | x100 xI | x10 | x100
Surface
water
*78,7,19 29.0°C | 6.3 92 x 102 - - - - | - -
Algae (> 300 80 63*
>300 - -
Surface
water
*78,8,3 27.0 6.7 79 x 10? _ _ _ N _
Algae (> 300 63
>300| 2 G
Surface
water
*78,9,9 27.0 6.5 26 x 10* 41 4
(4 2 (3
Algae L.A. 15 0
(15 - (0
Surface
water
*78,9,30 19.5 6.2 79 x 102 152 1
(1 15 (2
Algae 304 24 5
(4 13 (31 (5

* : All 10 colonies were taken at random from DHL- agar were Aeromonas.
The innoculated volume of each sample was 0.1 m% on each agar.

MKZRERSEYULUTRIFTH oo COXIBHNIREICE T S Aeromonas DHBERA%EH5 &, KE
29.5°C TIREWAKT 14.0% (21 /150), BT12.8% (23,/179.5), 28CTRET16.7% (6,/36),
245CTREKKTTES (L5/90), BT62% (10.5/169.5) LKEBODIET Ik > THREHBET
TAEMICH > AIRBINKREBRTH >7c0 L L, HL2ORELKBINCHET SE, DITDED
H0, £LIT29.0~295COBREKARTONEDSEZLET 3L, KEANKSRD 78.8 Hicx LTI
KETR128BTH 70 27T~ 28CTIRABIIKEZED 9.6~ 89%icxt L T/NANKRTIZ16.7% & &
WWNAMNKRTOHRBERBE L s fco COXIBMANINC BT 3£, ERNOKEE, HAKBZHICHEHD
BERE, BARKERBER - TELLDDEEIOND,

V. 58 Aeromonas DIAM

Aeromonas ODEFIiC&il: l‘ 859517y 18) , ﬁﬁ 45105115 15516521) 8;0{-@4&@@% 9 ‘Cﬁ[)-‘cﬁgﬁ%ﬁ:\-j‘t)@
BHBHTET, TNETCELDOHETRINTV S, 72, CORBEHEFERBRCHLDN, TOH
Db OEMETHET EbAONTNVS, £C T, 4RI H L7 Aeromonas 88K ICDWVT, T £HhD
BMAEEZFANT0o ZDOFR, Table 5ICRT L i, KB 29°CLETIE, BOFMEEAE RTBRH 60~ 80
BEERMICEL, E RO ELVAES LU ZOMOBHPICH L TRERBE L TCOAIESEEZRF > TS
EMHB L. st LT, KEBM28CLUTTR, 2KMNICEME DB HHONBELIRD, BHLTHE
MBOEEICHKD, TROLAMBOETICHENSOPLLAMBEERIBOSOBBER T 2EMICH >7o
D EHICHENKPICE T S Aeromonas DIFMEEZFHOMROHBE S KBIAKEEEEZT TVET L
MY LTz,
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Table 4. Distribution of 4eromonas isolated from the Oda river on DHL- agar.

. Total colonies on each plate No. of Aeromonas on
Sampling Water pH Coliforms each plate
date temp. (MPN) X1 X10 [X100 | x1 |x10 | x100
Surface
water
78,722 | 295°C | 67 | 79x10® | A4 ol
186 16
Algae (1 86 (1 9 (24
173 17 22
Surface
water
"78,8,27 28.0 6.5 17 x 10 L.A. 2
2 (2
Algae (> 300 (28 (5
>300 | 44 7
Surface
water
78922 | 245 | 65 | 79x10 d¢ 3
” i ’ 24 (O
Algae (> 300 (168 (11
>300 170 10

* : All 10 colonies were taken at random from DHL- agar were 4 eromonas.
The innoculated volume of each sample was 0.1 m& on each agar.

Table 5. The type of haemolysis found in isolated 4eromonas.

Water No. of isolated Type of haemolysis Origin
temp. Aeromonas Strong Weak Negative
29.5°C 10 colonies 6 colonies 4 colonies Algae
29.0 10 8 2 Algae
28.0 12 2 10(7) Algae
3 3(3) Surface water
27.0 12 4 8 Algae
7 2 5(4) Surface water
24.5 21 10 94) 2 colonies Algae
3 2 1(1) Surface water
19.5 10 10 Algae
3 3 Surface water

( ) : Haemolytic activity was very weak.

V. KANMNERLED» S8 L 72 Aeromonas

KEJNKBRTABICKRE LT 2R, OB, 27 8EBRIEMNTIEREEL T o THHDRED
SEBEEABLUABAEHR LT, BREORIBEZRS . TO/KHE, Table 6 ICRT L HiIC%4%, FAL
T 7= Aeromonas (ZFEEICA L, F 1o Sl Aeromonas DM S b 2R AERE T, KEH
FARERKES U EEEERELONLDL -1, ChITH LT, MEBRHICEERE IO, BHE
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Wam, EIMIEOEFEET—R, WEERTEIOKHRZ, TLZOPLBIFOEBBEZEL, X
EHED b ot EEATURT 2B TH »720 1 TR LOMBEEH»SH T, BOSKBNT T ERES
- ERETREOLEBbN,

Table 6. Isolated Aeromonas from diseased Ayu from the Ohta river on DHL- agar.

Total colonies on each plate No. of Aeromonas on each plate Type of-haemolysis
Sample
No. x10 x100 x1000 x10 x100 x1000 strong weak
1 24 4 2 0
3 2
(21 (1 (3 0
I (245 (24 (2 _ ) 3
335 30 5

I:  The gills and lips from diseased Ayu.
II: The gills, lips and internal organs from diseased Ayu.

% =

bedEKBEMECARHEE L TAONTL S Aeromonas 4210111518 33 + & 23103 2 Db DB I
HUTOHEERA R T C EBYBE L, 29170 L, BEATEPH L0 ERMELLEOFRREE L
THEEINB LI 1o F12, AEKEANKRT Aeromonas BREABR TR BN LEEAONE T2
DFRFENRE LEELH - T, KAJIKZRBIO/NRNKRD 2FNERAT, XK EABOHEITHI
BIEDHICHE LTS EHIC DT Aeromonas DRI ZHT 10

9, R 0.1mf% DHL — EXR 5 FiICKRAERERL, T ICHBRULEEED S Aeromonas D HEE
LERDI. FORKEE, KHANIKZFK (Table3) TiZ, KB 29CDE, B»S5 188 LV HIFVEAET
Aeromonas DS &Ntz L L, ZORKEBBETITZCONTRHKXRSETL, 27TCTEETIE
%, RMAKTBI%, 19.5CTRETLA%, BHKTLIBTH ~tco TRRHKEBLRHETSLE, &
DHEFBBOBRERERL, EICEKBRCHEETH > —F, /NEJIIKFE (Table4) TiZKE 29.5C
DETHEPOOBRHRII 12.8%, RFEK»S 1405 & KEANKRICHELTEL, LRHEKEELD
BlCENBELNEDL -T2 L L, KEDBETEIIC, Aeromonas DBRIBEMBEFT LA, BLUEH»S
DBRHBRE D - 1R FKBINKROEE LRABOEM TS »7co TD X HiC Aeromonas O HBE H3/KER T
KREKEEBAZI A LMY >120 £ T, DI NI Aeromonas » —BAEBEBRIEELE?ICHEL T, A&
Iml 572 0 ICTHRE L T/KIR & DBFRAERS L7z (Fig 3)o CONMOHBEIIC, 1md7c 10° UED

BEIBOMBT AKER 245CHET, T035080% (4/5) 22T CU LOBREBRICHH LT o &
7o, COBRBEBERAICHAIDRTRTELOAMINIODT, EH/KPICELET 5 Aeromonas DEBITE
DEND L0 T CHotco ESICKBOBETIC - T, RifiKhD Aeromonas DER IRETHD L
19.5CTRAR Imlb7cD I0UTETRAD Lo Chit LT, BiKid 19.5CTH 10° PLERFE LTV

DX HiIC, FNKPICEET 5 Aeromonas DERBRFKLD BBOF BRI E2NICELEELTNAL
EME 5o TDAICDWT, ScuuBerT!'® 3 " hydrophila-punctata group ” 2R ICERKIAH F KB L
CHEMNKZ DO TRRIER, RIv—TB80BULOBERTEEDDLORBINILEHEL TS,
%7z, Henpricks ® ZEIKBOH vE R 7 OHHREEAN, RikDL 0 SFAINEHEH» SE Bl
N, LobKEMN24CLULEDOE, ZDEL0HvEeER 7BBREINLERELTED, SRIOKRITC
NOSDHELORS—H LT
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Fig. 3. Distribution of Aeromonas per m{ in relation to water temperature.
—O—: Algae, —® — : Surface water.

wic, A5y L7z Aeromonas 88 kD&Mt (Table 5) CHOWTHANIER, e F2RUVLAKECZ
OB T BFEM & BHELERICH BIAMAE 2190 DB ORI 29°CLLET 60~80 %% &%, Kk
DIETFICHE » TIEMEE DT VKR SE LB ERICH » 720 & 5IC 245 CLUTTRIERME BIHRTHL K
50, 19.5C TRAKDIERMKTH 120 CDOEIK, WINWKIICELET 5 Aeromonas O IEIMAESBE
CRRICKEBICA X EBINAC EBHH L. COA, MNESPBIUBAREOHRELTVB LT,
B IOCUTTREBISNTOB TR +05, BRFEO ML RET 2 " A. hydrophila subspecies
hydrophila biotype 1 * MBHENICELF PS> TOB ESERICL T Zo D& H13ERIT Aeromonas
PDBIVHRARCHIDEEMRERTHEIDEDENTHHHIELEAOGN S,

Table 7.  The mean temperature and amount of rain fall on each month (1978).

Mean temperature Mean temp. of Amount of rain fall
Month an average year
Maximum Minimum Maximum | Minimum Present Average | % of present
year year to average year
May, 1~10 | 21.1°C 13.4°C 15.5mm 651mm
~20 | 21.6 13.5 22.1°C 129°Cc | 43.0 506 3.7%
~31 | 244 14.8 2.0 495
June, 1~10 | 25.2 14.4 21.5 614
~20 | 27.1 20.7 24.9 17.5 97.5 721 44
~30 | 258 20.6 57.0 1,350
July, 1~10 | 32.0 236 0.0 1,550
~20 | 319 23.7 29.1 225 1.5 673 0.1
~31 | 33.1 249 0.0 276
Aug., 1~10 | 309 24.5 3.5 227
~20 | 32.5 243 31.1 23.2 0.5 231 04
~31 | 32.6 239 0.0 519
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AHEDOKBNKZERO ZLLEB#MED 5 B o5DKRRAEZFARTHS L, Table TICRT L HICFE
HLKBRAFECHKEKELT, BEET2~3C, BRETI~2CEVEETH 7o BKE R, 5 AMBHAED
37%, 6 44%, TA, 8BR01~04%BEBDOREILBL 1T EBHB. BE-T, KA
KEZAEZUDETEEFANDOKENRE DL > DORIKRBOEELNILDS, CULARKBEDEZEDH BB
DIRKE L, BABSDBOIDITANDFKE DL, kROKB LR SALAETERLLODESE
oMb R-T, TABABIUKEE LERR, KERZNREBLLIELSTS, ABELKT2DEE
BiELLTIRRT, T8, GKBOLHEABHEF LI L, HEBIBHBTIRRETEARLL
Stz &, FORE Aeromonas £ DM DERRMEASWHE LicicHEEZ LN B,

SEQEHINRERROTT, WIWBFT 37T 1OREES CHEE LT, KEZEBMHICHEL, 27
CHEBR DL INBERICI -8, TOBRATEL L ODOMKIEELE > TKEBETTS LEICTLOE
EEEARETECEL 1 DOHETRBOMLEEZL SN

E £9]
KANKZBEO/NAMNKREZRATEFERKED 20 EAKE KRS E L TOFENKPICET B Aeromonas
DOHHERVICOVTHELRI L1z ZTDHER,
(1)  Aeromonas REFRKPIVET AR EDOHE B R EZBHCRBE2PILELFHL T,
(2) COBHREBKBICAESEZEIN, 2ITCULORER CREMD 0B CHENT Intd72b
10 Lo EEHBELEL, KEDETELRCRSTEHEAERL 2o
(3) ZORAPHERBIERRKTHEET, 20CUTTR Imld70 10 LFE TR AL 72,
(4) HEEENtc Aeromonas DREM EFELNBHRICH HIEMES , LIV KRICEEIN, #HC29
CULTRRREEE L TOTEREZBDOE 2ROIEMAELEFF - LEKR60~80% % LD T o
(5) LUdL, KEBOETITH > THEMEEDSS O EKPLIEAEMER D X 2BEAICH - 1o

BBiIC, AAOMEEZEDBICHD, REABHTEOC KB )IBEGREBEOTHE=MARL CICH
B EIEEM, ThRKTIOABICOVTEYKABHELAEN LB RFEKSEEFRHEE ZEEBK
et LTS R#HELET,
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SUMMARY

Aeromonas (A. hydrophila, A. salmonicida etc.) are well known as being Vibrio
associated with food poisoning or diseases among humans, fish including ayu (sweetfish)
and other animals. The summer in 1978, a large number of Ayu died of illness in the
Ohta river.

At that time we examined and discussed the distribution of Aeromonas in the Ohta
and Oda rivers.

1). Larger quantities of Aeromonas were distributed in algae which are Ayu and
other fishes food than in the surface water itself.

2). The distribution of the Aeromonas depended on the water temperature largely.
In 80% of the algae tested, the number of Aeromonas was 10° cells per ml in the
temperature range of over 27°C. This number decreased gradually as the temperature
decreased.

3). The decreasing tendency of Aeromonas was notable in the surface water. The
number of Aeromonas per ml was less than 10 cells in the temperature range of below
20°C.

4). The haemolytic activity of the isolated Aeromonas also depended on the.water
temperature. Especially, in the temperature range, of over 29°C, 60—80% of the isolated
Aeromonas had strong haemolytic activity which is connected with the cause of food
poisoning or diseases among humans, fish and other snimals.

5). However, as the temperature decreased, the isolated Aeromonas had weak
haemolytic activity. Still others had no haemolytic activity increased tendencies.

(Received October 31, 1978)



