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Edwardsiella anguillimortiferum Isolated from Edwardsiellosis of Cultured

Eel (Anguilla japonica)

Shang-Ching Kuo*, Huu-Yun CHunc* and Guang-Hsiung Kou*®

From the trunk ulcer, liver and kidney of edwardsiellosis eel, Edwardsiella anguillimortiferum
was isolated without exception, and in some cases from gill and intestine too.

The optimum temperature for the rampancy of this epidemic disease is about 30°C.

All isolated strains are highly sensitive 1o Nalidixic acid, Nitrofurantoin and Kanamycin,
but quite a varient sensitivity to Tetracycline and Chloramphenicol occures between strains,
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FEF—TBMANEERERY— » CFARERMERMATHERE o JHEEE Aero-
monas hydrophila (A. liquefaciens) » FE#7 S IB /M CLEE K AR SRR EL » LLAMMG R Mo dn R 3L » B T
By B 01 2% M2 50 B R th Bl BLELHE » EBSERAG T EL 5% - + RLPT W RELRE 2 fERR o

FH R BB IR R TR T AR 60 388 b 3060 A T ZH I B b M AR AR TR RO EE IR A AN 5 A
BEFIR I AR I B M B ML M BTN » AN EDR0E g o TG 26 R ZE T RS 7 [T 5% AT P 4 i Yo 1 2% Y R PR3 )
FEERRA AN (Fig. 1) TR ML AR 2 HER0E TN » (FRFRNT » ARliAREREL
B¢ (Fig- 2, 3) o FHSI7 ST BELEUE BT H0AS ME - PR FERUE BUE 5 10 % BRIRIRCT » B
WP A hydrophila Fi3|HEAYHEFFERS AR » BHEFSHEENR ZBRBIERN » 88518
S ZRIREIES A hydrophila o FBEMNHIFANEFRIIHE—EGRAMEINE Edwardsiella
anguillimortiferum (Paracolobactrum anguillimortiferum, E. tarda) F5|#&26Y o E. anguillimortiferun
ALEAFPDRBESICHRBREFFEE L~ #HB A. hydrophila (A. punciata) J&FEEHE
NI KSHABSH o E. anguillimortiferum BT 5% LeyEamist » HAIRESEROREBWARFSH
B A EHT RIS R B % (menigitis) BIFFICOE BRTREEZFNEIER

FRELFIS 8L E. anguillimortiferum =55 ~ HBSHRFREESHHZRAEREHR
g » Llikz#E -

I ## &k H &

1975 4 RE 1976 %6 AR » SRS~ GV ERBE LR E SHOLE AT G185 iE 2 M » B%

T MRS G AR B B T

(Depu. of Zoology, College of Scicnce, National Taiwan University)
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Light infection of Edwardsiellosis eel.
Heavy infection of Edwardsiellosis ecl
Ulceration of liver and kidnev in
Edwardsiellosis eel.

Edwardsiella anguillimortiferum isolaie
from Edwardsiellosis eel. (1700 =)
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ML AT - W ERLRERSEY » BHBEZIE o PESEEAE 004%2 MS-222
(tricaine methane sulfonate) H4fRBFE: » A T0%MERRTERMNAL LT (RMEZAL) BRI
2 PHEEIE S 1 B BREER— R BENERREL L (peptone 15g, beel ext.
7.5p. NaCl 5p, agar 15g, dist. H:O 1000c.c. pH 7.0~7.2)c BEHXRE FTFRPEZEE
EERHEIS R > DB - SB4ERBESERAR A -

FiR{ER%E (Test of pathogenicity) : z# 28°C T 4 |\ BERZRERE 085%2KEE
BOks fRAVPE > K 100 ARGEE 2mg BEE (I mg RED 10° BAR) 2H
@ ARSI S REETUSA ) BEZ KBS 15~20g - E—HHSERIERE 57
FHT BRABRFLUEELHEABEAAEESHEERRNBHE « EHEZRENENEEKE
o BELE  @ERBEZBEE  LESIFEERAREUMAEBRELEZHE - ABRPNEXRKA
THE o

i Bt =l (Test of biochemical characteristics) | F|F 4 £ > Rimler-Shotts # &I &
2 EE » BA&HE Citochrome oxidase > REEFIFHEEHEE T REAGHRT » LI TSI 12 SIM
FEERE H.S Z2E4£D c F/f One-tube O-F test PEHREBEHE® » FIF Brooker g9t
HERIH Arginine dihvdrclase, Lysine decarboxylase, Ornithine decarboxylase ZEEA™ o YL
Acid mercuric chloride FSE liquefaction of pelatin®® o H|F Gillies medium 1 B medium 1I
5= glucose, manitol, sucrose, salicin ZREEtET H,S F Indole ZEr40Y « HEht{tB%KH
HIEFIECY o« L& RBHE 28°C ZTiEfT o

TR M SUEL (Test of drug sensitivity) © Fi{fi i % K& Dfico. Dispens-O-Disc (Bacto-
sensitivity discs) » FJF Kirby-Baver method (surface-swab method)('*:'0 , JIE FEEFF: Poly-
myxin B & 1 fiH Mz -

m & #

BAEMERROMZEAREER » - BRIEBAZHREGI L —E Gram KR
Bl KR 2~3uxlp ZE8RE AEFAAARARZEE (Fig. 4) EBHEER - EHELX
FERFELEEZEETR « 1t 28°C TREMIBZEERH 05mm ZRKE » BATEZH

Table I. Bioiogical characteristics of the 10 strains of Ewardsiella
anguillimortiferum isclated from diseased eel

Test : Result : : Test : Result
Gram stain | — . Hugh-Leifson’s agar (one tube) | Fe*
Gas from carbohydrate i 4%+ i Nitrate reduction ; +
Cylochrome oxidase : - I Indole ' +
Production of H,S ' + Voges-Proskauer ' —_
Hydrolvsis of starch ' - I Methyl Red ' +
2, -butanediol - i Utilization of Citrat{(Simmons) ~ ~
Liquefaction of gelatin 1 - ‘l Litmus milk ‘ -
Lysine Decarboxylase i + : Utilization of Malonate i -
Arginine Dihydrolase i - i Phenylalanine Deaminase -

[
- : |
Ornithine Decarboxylase | i |

- H . N . .
i Negative *=; Fermenative ***: Positive



FEBERS « % Rimler-Shotts SF|AL | - 37°C F# 24 /) WA MB MR E » b L TE o
108k E. anguillimortifernm 5} T8 #3 24BRE 2 (LA + n Table 1 & 11 fifiR o T (B
BT EE Cytochrome Oxidase» (B 5S4 H,S o ATRAEFIA Glucose, Maltose, Galactose
B Fructose 1 D-Mannose » JLARABSIRISTHIM o £ R ZIRES 15°~41°C» HiBH I35°~3I8C
' REC SRR 0~4% o <
BMEEMAR (Test of drug sensitivity) : 10 & E. anguillimortiferum %} Polymyxin B %
BYZETERS TR Table 111 FipR » 19 Nalidixic acid. Nitrofurantoin & Kanamycin

Table 1. Uulization of carbohydrates by the 10 strains of Edwardsietla
anguttlimortiferum isolated from diseased eel

. e TmrmmEm——— ‘—-—-——h —  ———————— - e e e

Ca-bohydrates | Result Carbohydrates . Result
Glucose +* ] Mannitol : —
Lactose . - i Dulcitol -
Salicin ; - ! Sorbitol : -
Inositol : - ; Galactose +
Raflinose ; - I Fructose +
Rhamnose ' + :i Glycogen -
Li+-Arabinosc ' - ||' D-Cellobiose _ -
Sucrosce _ - 1 Glycerol -
Maltose - + E D-Mannose ; +
Xylose - q L-Sorbose F -
*: Postive **: Negative

Table Il Sensitivity of the 10 strains of Edwardsiella anguillimortiferum from
diseased eel to antimicrobial agents (Difco sensitivity disk)

T ! i | | : ' I ! '

Strain No, Source | PB*| OL | NB i NA . TE  FD | CL ] s ' ¢c G| K
- F L | -
En.-G, Tao-Yuan e H O # ' # - f + - H#
160217-1G Ping-Tung - | - - H - H -+ - - H#
760217-5L Ping-Tung - - | ~  — H# _ [ TR - + - -1 %
760217-6L PingTung  # | ~  ~ # 4 4 i4+ ||y
I : : i

760322-1K Ping-Tung ; + - - # | - Hooo- 0+ H# - H#
760419-11 Tao-Yuan + - - H U= H -+ 4 - H
760419-2K i Tao-Yuan | — - - 4+ o - i 4 H - H
760508-11 Tac-Yuan . + - - + - ++ - 4+ + - H#
760308-3SK Tao-Yuan : + - - H - CH - + H - #
760603-2SK LuKang | — | - - 4 T T -] #
*: PB: Polymyxin B CL: Colistin sulfate

OL: Oleandomycin S: Streptomycin

NEB: Novobiocin C: Chloramphenicol

NA: Nalidixic acid G: Sulfisoxazole

TE: Tetracycline K: Kanamycin

FD: Nitrofurantoin
**: —: Resistant +: Intermediaie 4: Sensitive
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=AM« 71 Oleandomycin, Novobiocin J Sulfisoxazole FURSEEH: < At
Polymyxin B, Tetracycline, Chloramphenicol 7 Colistin sulfate & PO %5 45 U @ th B o 7R [ 8%
RIRTSr2E 2 HEE SR E 2 Rt » IR S ik BB R e s 5 M > ek ¥ 4 Chloram-
phenicol #3475 E5REAEHE o T c BF SIS 8 37 93 2 2 DU B TS Hi oy S HENUR R » = WHR R —
REEKZHRE B—UEBETEABMATEY » MEEGZESE o 215 Colistin sulfate iHiHHR
PRIARE BT o 35 Tetracycline QIR 2 2 MH SRS » MHRERERS 2 XFTT
RZEZtE o ¥t Polymyxin B ¥ REUFRHRIME Y SRENLRERE S SME » 2 6HNY
FIMFER-

INEER SR (Test of pathogenicity) : 10 FRiGHEH R R % « RMHER JIFZRIEE + &
FeaZ R R R - WA T EIFREGREIANZER WA
R TR RS B AR AR S L 3 o (DR MR RIS - R P AT R B

]

N5t ®

PS62 SER AT th LG AR 2 ch Sr RUM TR BT © JLep—fIf3 A, punciata (A hydiophila)
AT PIAE 2 518 - 2 Cyiochrome oxidase SBEAME » T2 S » T~ FH Citrate
T melonate SRRl - 4 WS ZRIFE » FIERT LG K MM AGE » REHSZ AHRTS Par
acolobactrum anguillimortiferum o 1965 Ening S.0% , yEIge ANOT: &35 ch i 5 1 & MTADS T OLNS
PIRIGEFH b 257G Edwardsiella tarda o Wakabayashi %0 B E#E RIS Paracolobacterum
auguillimortiferum 7 Ewing Hfit5r @y Edwardsiella tarda 8% » 505 = K TIPS R — & {15 B2
RUZEERHRLER - (ALEAS Paracolobactrum 4 — AR & FERMGHEEC » &5
STURME E. tarda o 3 Sakazaki®™® ZZHILHMEEIE (priority) 26 » RHFE L EEHETFHRD
MERRINEALE RS L anguillimortiferum « BXPBLAW » BHEAMBER LR 251155
Wakabayashi¢* B Ewing &4U» [i5yM > E. rarda 553 —F o FXEHBEE Sakazaki >R
KM E. anguillimortiferum. o

FHRREERS  WHFIR SR RE A hydrophila » BERAZERG ERTH
MZEM IR 2R LR B HER 1975 13 1976 ~chk L RIOE > REARETHERAS
ﬁtzﬁiﬁa * B ATE RS IRD A hvdrophila F¥GHiE S Flexibacter columnaris - 5

BATEFZRERKBUEEIMGE » RIGEREZBETE 1975 £RME14 BR (K2
BITY 25°C £45) » 1976 £B5RIKIBH 3 BMEAE 25.C ZEMUATERN 3 AMB A o L5
FULZ A B2 S R FE 2 B AW S AR S 2 R - MERER] Bt R IIE R —@ A o

E. anguillimortiferum $f 7 FREREERRANZHL » B2 M B ¥ B W A2 (foralurus
punctatus) 7 RHMLELNMSRR RN AZER > BNERERENTEL KBRS 58
YEBRCEE | (Emphysematous putrefactive disease of catfish) f§§ EPDC® , HERS AMR >R
UR—TEZH Y R WARISE S HRPFTIES E anguillimortiferum 2 FEE »
BLULTRE MR IS0 OAIE S RFIEMER® » BEZ » AEHTRREFIIRRBEREL
IR » RS MR S A — RS o

MR TR~ ST e E 4R 7 RUSTRRARDZIEY  KRHBRBEE
LHRHE: « BERBESEB N T RTT RAEYZIER » BRANBEEEMZEDRBER
K RIH o FoA g REREHOAR AP AREFH 2 ELHERENER - THE—~HUE—
e EVARF S0 5 i ) T K 0 AT IR SRR 2 S NIATHE B BB BN & MEA /) 5 MM T s Rayss
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FHERBAEADYFARW S RIL NS 1B » BB AL o .
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" A Histopathological and Histochemical Study on a Myxidium in the Eel Kidnrey

C.C. Huang, C.F. Lo, C.H. WanG and Rev. F. Huser

A diffuse, histozoic myxidian parasite was okbserved in the interrenal tissue in the caudal
kidney of cultural eels. This parasite could be a causal factor of the swollen kidney disease of
the this fish. The mature fusiform spore measured 10x5x 54 in dimension. There was a
sphericalpolar capsule in both tapered extremities. The sporal valve gave positive periodic acid
Schilf reaction but niegative Feulgen's nuclear reaction and stained golden yellow in Mallory
triple stain. The control of this infectious disease was discussed. :

kol
Al &

FEXRIMERSMSX MBI 0 £ S IBRRE K/ RERIR Z MKk, o ﬁﬁﬁl'ﬂ‘ﬂﬁﬁim ’
HERBR/RBHMKER TR TRELEC - KIVER—ERTAEY » RIGAR SER
NumUoBENZERY - ARBHETESEHEELFEE 2Lk - SITULSTEMRHLS » HETE
IERRAR T » FB3EHE (Kou, 1975) B2 RBHEAS - MBIMIEKIERABEBTEARE - BRMET
HAmE - BlG &%ﬂﬁﬁbi&%ﬂﬂZE*EE&?EZ%EE&&E&EE?W% o FRRVFEA R g
ZRTHEAPRRERELRR Do

ERERS T RRARSRAAREAREAREZEARY SRTATL « $488 (Genus
Anguilla) 2 RTFEAERER 76 : Q) Myxidium giardi Cepéde (1906) (Kudo, 1920) » 4= Eriiag
(Anguilia vulgaris) B8 ; (2) M. anguillae 1shii (1915) (Kudo, 1920) » ¥4 B &M (A. japonica)
ZER (3} M. uchiyamae Fujita (1927) FK(4) M. fusiforme Fujita (1927) » B4 B AR X EREAL
i (8) M. matsuii Fujita (1929) (Hoshina, 1952) » #4£ Ak W ; (6) M. illinoisense Meglitsh
(1937) » FEILRE (A. bostoniensis) > BRRRSEMBk 5 R(7) M. enchelyprerygii Hoshina (1952)

' TERALUZIER o WERMSBHG - RZERILXS » BEERBRBAURTFALRE - F

HWRMES (Li and Chen, 1972) BREBIEHENZ B4 » HEW - SREFRDERT
G NAEFERTIZEURTASHER VRN c AR EL RN A XBERETLELHRT
BRER AROHBRREARFAEZEE - SURTARRZEMN » TEIKKRE - IREEAE Sy
ROUG - MEAEHRBURTAFEZEE « DEBZS » SRR ILTRER

HEHEHS X

ﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁ&i%#iiﬁt‘& (4. MPDMM) HMEURHEZ S MS222 (10 PPm)

I R EMARG G, -
2 RUMEXSEHRT .
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FEHOREE » BTN DI EER ST AKT < IRET/IMA Bovin ERETE 24 /1858 » B
70%BESXEHHE > LRHENEA 2 EGE - HREEK - 59 B& - RELIpMaE RE
BAGEBUNIE Tu 28 BRBFR E-

SETFINEN HEREXITL

(AN ~PEERE (Haematoxylin-Eosin) | —R A GHE -

(Alcoholic PAS-Haematoxylin) ; &M RME QBRI o
)2 iR ¥ (Feulgen stain) . DNA ZB—ifhik o
AVE I TS (Mallory trichrome stain) | —R{SRIAERGEE -

i M

FARKILLERAE AP ABRERERRE -

IR SE 3o

$k PAS-Fast green BIRZHTUARAEANTHRTHRRIBERTE « ZRERRT
ROE 6 (Fast green) s BEATHEHGESTEH5 MERTAUERERAIAE » B
THAMTEY & AT SHNETE PAS BURE . REFAMMNBIICSEHE - il
TAFEUOLUT GTMERAE (B)) REERDE (B2) B » EREERE (Histozoic
infiltration) % % < \EYEESHEEHEALIE (Tunica advantitia) RMAREL 2 RE » ME 3 - BT
TFRMTBEARETN » U ESREARKIE (fibrous cyst will) W » HORELBFEA
i o WEARES: (Coelozoic infection) BIEZER » B4 HERFLEZRS  BhE L HRAETER
FHEMmEERN-

Z B FEERER{ES

EOR POTERY  RERM o &89 100 BUEH Sp - MREHFEVERSE—H  EEH
25 REBEBRBES 3.0 0 KMFTLEMRE (Sporoplasm) o

$#& PAS-Haematoxilin B> T » 3% (Sporal valves) EMELE PAS BEEE » B
BHEREHES S o it PAS BEEREENFESESMENTRE - BREKILE  HoH
—ESE - ERREENF T HEHE  ANEEEHBRAERTHENZ ABEK - MEK
REEEREAS REFE - BREDBE  MREREAE BENe -

ESR=IEn el SNRe  BEREe  BERDERHMEAKER » BRELE  BEER
BEf o N6 - MERK B (Sporoblast) » @A SH ~RUAKERT » BT FARESE —BRT
BORETIEN o HERI A Y AR SR RE SRR « RRERTHMINAZHEARTRIME BitSE
Rt EaTHMARNT

Bond (19376) E RESEREABR A GHD” "ZRFREMKERE » BB EZ AR
(pansporoblast) Ak iAT ZREHAE - ML - RPRTENREEE - ARRZEERE
HATRE NPT Z RN ERMA Bond KE_ SF » HEFRDZETHURREES  §
PARK: Bond 24145 s HRRI RS BREHTIR <

F Bond (1937a) &% Feulgen’s Nuclear Reaction & + T RGP EEREmEE
BEZRTE BERCER « RS04 IN @E KR8 %y Feuleen 2 MERERA
ZEEFRFLE DNA BHRE - 3mE 5 ERMERERAZ . FHTHE - Bond ERERE
#ERRTRESRRETER (Thymonucleic acid) o H@RMABEREWESE DNA EEZ #8550
RN DRBRESE - XFHEE THE  AE@REH Folgen BERERE - R0



. . A . . " e, W R S LA T - Jalat it
Fig. 1. Histozoic infilfrauon of spores in the Fig. 2. A Cluster of spores at the vicinity of
renal fissue. PAS+Fast Green stains, the Bowman's capsule. PAS+Fast
500 %. Green stains. 500x.

Fig. 3. Invasion of the spore in the tunica Fig. 4. Infection of the spore in the Bowman's
adventiua of a arteriole. PAS+Fast capsule. PAS+H stains. 500 x.
Green stains. 500 .
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Fig. 6. Immature spores. Mallory triple stain.
2,000 x.

Mature spores. Mallory triple stain.
2,000 .
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It

B EERIIAS 2 DNA TATERS) Feulgen BERW + # Bond KF T 3% Feulgen
Bt RERRERTDHER

HgRFREZAE!
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Bacterial and Parasitic Diseases of Bull Frog (Rana catesbiana), Malaysian Prawn
(Macrobrachium rosenbergii) and Fresh-Water Cultured

Fishes Found in Taiwan

Shvh-Min Hsiao and Shiaw-Yeu Cuen*

In this paper the bacterial diseases of bull frop, Malaysian prawn and seven speciés of
fresh-water fishes were reported. The pathogens were Aeromonas hydrophila, Pseudomonas aer-
uginosa and Edwardsiella tarda etc.

The parasitic diseases of thirteen spesies of fresh-water fishes were also provided: The
parasites included Protozoa, Trematoda, Nematoda and Acanthocephala.
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