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Studies on Bacterial Drug-Resistant in Aquaculture—I
Drug Resistance of Bacteria in Pond-Reared Eels (Anguilla japonica)

Houng-Yung Chen* and Guang-Hsiung Kou**

Abstract

The occurrence of drug-resistant bacteria isolated from internal organs of
cultured eel (Anguilla japonica) was surveyed by plate counting and their con-
jugative drug resistant plasmid was detected to estimate the drug resistant status
in eel farms in Taiwan. Sulfamonomethoxine(Su), tetracycline (Tc¢), chloram-
phenicol(Cm) and nitrofurantoin(INf) were applied to select resistant bacteria.
Microflora in every organ, regardless when and where the fishes were sampled,
were composed of a certain quantity of resistant bacteria. In average, 10 percent
of total population was resistant to Su, 8-6 percent resistant to Cm and Tec, only

1 percent was resistant to Nf.

Among the 649 drug-resistant strains randomly examined, 39 percent belonged
to Enterobacteriaceae, 18.2 percent to Aeromonas and 10.2 percent to Pseudomonas.
Flavobacterium, Achromobacter, Alcaligenes and other G(—) rods were also detected.
145 strains (22.4%) were found to have carried R factors. 45 percent of Su-resistant
bacteria, 24 percent of Cm-resistant bacteria, 8 percent of Tc-resistant and 2
percent of Nf-resistant bacteria were R* strains. 339 percent of Aeromonas, 24.1
percent of Enterobacteriaceaec and 16.7 percent Pseudomonas examined carried R
factor. All the evidences studied in this research indicated that high incidence
of drug-resistant and R factor-carrying bacteria in cultured eel was encountered
and was assumed to have resulted from the abundant and frequent use of
antibiotics and chemotherapeutics.

#

MR ERER ELE Y » HBSIAA TEALBIER 2 45 (A0 penicillinase) » ks
(LR ZRE » B EMREESITERZEEE (permeability)(Pollock, 1967; Anderson, 1968) o

* B EEAREENETTIREA YRR

(Institute of Oceanography, National Taiwan University)

ik : ATEELSEH - BEREHEMETIRER

(Present addrsss: Department of Pathology, PRIT, P.O. Box 23, Chunan, Miaoli, Taiwan.)
Y EEABHYER

(Department of Zoology, National Taiwan University, Taipei, Taiwan.)
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B ERYRNHE R HRMEAS 5 TER (molecular level) ZZe5# » [RRFZRE 7 HTBEMER
FEEE » W DRRARER o 1940 ERHIH > Ml E A AR ERR BT (Abraham & Chain,

1940) LUzk » FEHHERICEFRE 2D RBRREZER » EHAEEAZMEEEL -
EHEE SRR W 2 i5a (conjugation) SLMENEEAYEIE (transduction) » EAFH
HIE e MERITHERENEL -

195948 H A% (Watanabe, 1963 ) BMinggihE®HlE ( drug-resistant determinant
gene) » REFENTBEEIER T (Resistant Transfer Factor, RTTF) 2% » HgE: B Shigellae &
FFEHZEE 2 E. coli » LWHERZEREFEHRT4ES R BT (Resistant Factor, R factor) o
R BFR#MHEEERA B (plasmid) » fE4R)E DNA BT - B FAER MRS - e
AgEYbYE > WHEHIEE(pIl) ZAR - REFZEERFAEMBEEAR  ETEEYIHEMRER
Bi(donon)#EAZAE (recipient) EFZAEM [HE%E | (Watanabe, 1967) o

B8l A EFIRBRE RS AR AR 2 TRV SRR  BHCEROKEBTRRTERIE S -
s WREHE AT - BRibz A REFRIRER S DUBESW 4K (Stokstad, 1954) » HfEXE
X R FPEERIRER - BEFRASEHEEME (multiple drug-resistant bacteria) {4k (
ok » 1974) o 4858 Aoki ez al. (1971, 1973) A A YK RIE KRBT BEVEE T » B8 A
ARMABENFLASEET R BT oifllEailEs  BREHIRRE XK EE R o
Shotts (1976) FREARBEGASEZAHABL b K 2 M E LB B 4 8 2 Aeromonas
hydrophila Bk » 5 22.5%R—BHLEHER 2 HE » MR ZEHRE R Bk o KBS
FEK EERTRAA B EDR AISE AR AN o :

ARBREIEEG » KIBREEM R  BMAFHERRETEE  BMEERL NEEE » JURZHIK
WL WENEENE RGO » 1977) « SR 2R EHERRES » Rk
Bzgs#E| (sulfa drugs) » [9EE % (tetracycline) ~» 8#3 (chloramphenicol) J BkiEgl (Nitro-
furans) SHMERBER - APRMESLNELHEADAEHE » BAARTEERBAMEREHE LN
BRI E i RIS AEE B E 2 A MEHA » e R BTFHBRZEE » NTHAREMERA
B EEME T AR SERE AT 2 BT - SRR A R EHE N 2 8% -

wHE kA
—~ RBEBHHE

B 1977 48 5 BE 1978 483 A > SAlEE#EE 3K (L, LF L) > BEEtE 157 (KD
RHRME 2 7EES K 71 K BRIERERA » ERREZANBAERNR - FREERSLSBIT
WZERE  FRRRAREBBARRERE (Table 1) o FRERAM 45 R/ RERER
LR/ RARAREE > 2 DREASEEREETMHE M - THE - BB THA
EABETAARIR AR AR E T RARE - b4t MFFRABNSH REAZE
5% (Table 2) o



Table 1. Sampled fishes from six culturisfs

! Culturist
Month ¢ - :
: oL | L L K | Ks K,
- May, 1977 0/5* — — 0/5 — —
Jun 0/5 — — 0/5 - —
Jul 0/5 — - — — —
Aug 0/5 — — 0/5 0/5 0/5
Sep 1/50%+ 0/5 0/5 5/5% 0/5 0/5
Oct 5/5° — — 4/4t 0/4 0/1
Nov 1/4% 0/4 0/4 1/5% 0/5 0/3
Dec 0/4 — 0/5 0/3 0/5 0/4
Jan, 1978 5/55% 0/5 0/2 5/5° 0/5 0/5
Feb 0/5 — — 5/5%¢ 0/5 0/6° -
Mar 1/5p 1/5¢ 0/5 0/4 0/4 0/4

* Number of diseased fish/Number of experiment fish

** Symptoms of apparently diseased fish

' p: plistophorosis :
r: red-fin disease or Edwardsiellosis
t: tail-rot
w: water mold

Table 2. Prophylactic and remedial drugs administrated by six culturists

hvl Remedial drugs
Culturist [FaoTg? ) 15 I8 [ o | e
tic drugs May Jun. [ Jul. Aug. | Sep. Oct. Nov. Dec. Jan. Feb. | Mar,
L, Nf,Te | — | Nf | — | — | — |Nf Tc|Nf, Te |Nf, Te |Nf, Te | — | Tc
L, - - * * ‘ * ® _ - - + o * .
L, _ * £ 1= * . * — . — C* —
l B
K, - Nf — Te | — —-— Tc Nf — Cm Te — Cm.
K, Cm * + Lo — — — | Te,Sui — - —_ -
K, — sl NG| — | — - — - | =] -
Abbreviations: 'Nf, Nitrofurantoin -

Te, Tetracycline and its derivatives

Cm, Chloramphenicol

Su, Sulfa drugs (mainly sulfamonomethoxine)
—, No drug treatment
*, No sampling in that month

=~ Bh A AT F

ARRFTE B SAs s IE s TE R B AB KEREME A2 Sulfamonomethoxine (Su) »
Tetracycline (Tc), Chloramphenicol (Cm) B P-7138 (Nf) S[ufEsss]. Nf FLBR
Dimethylformamide, Cm BiGEREEREERHRIK » MANESERHEEL BB A KRR »
st iR (stock solution) » FUEERMAEREZ 60°C Nutrient Agar (Beef extract 5g,
Peptone 15g, NaCl 5g, Agar 15g, Distill water 1000 ml, pH 7.0-7.2) s (FZERBEZFIE Su
500 pg/ml, Tc 25 pg/ml, Cm 254g/ml, Nf 12.5 pg/ml (GEARFESL 1973 ; ok » 1974 ;
* Petersdore & Sherris, 1965) » ZHBEAHE » FRHFEAERIASTZWBETHEF » EEOS0425
fesp R E S o BINTEMER -
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ERE/R 3 EX ST

FRAGREZ 4~5 BER—A8 » Dl urethane 2t MS-222 [ » ZeMEeRET » Bub
1~ B~ FERREIURES 0 ML 4~5 BERZESRINAE—RE F g ER 10 ml EF4HE
Bk (0.85% NaCl) » Mgkl E# (Homogenizer) §1R37 & » 9584 » M 1 ml REBRMER
1 5 BBz 10 (558 (ten-folds serial dilution) %% FrEMZHBRREELBEREK » IUE
FEEFRER 0.1 ml s SEERBHE N SEET SN TIRETIE L » Dl conradi’s stick 5585k »
BREETR 28°C ZEEAES » A4S EHSRE » DIARSHIRBEBE L2 @% » kI 1 g Als
A — R 2 (A8 - FETH ISR EE R HEEE 400 (& » AINTEHETS o 54 551
BRERE LR TR EE L HEERE RN A SEE LR DS ERBZ A o

W SEE B

AL RES » WETHERZ YRR A4 » 2% Bergey’s mannual (Krieg, 1974) »
Davis et al. (1973) » $2EE5(1973) %2 82 » W3R 05 Enterobacteriaceae, Aeromonas,
Pseudomonas, Flavobacterium, Achromobacter, Alcaligenes 7% Unidentified G(—)rods -5

FHE o
2Z2~R B F

YSHER R penassay broth (Difco) b+ ¢ 37°C FHBREBLE (O.D) E04» 7
BRBR T EESAE (Escherichia coli K12 77 substrain RC 85: lac+*, Nalr, Tcs, Cms, Sus
Nf*) Z Penassay broth @i - &R (1~2 ml) SHEEZEFWZEER R 37°C MREASE
FMPNE » DA RSB & EREER &% nalidixic acid 100 xg/ml F& BB 2
WA (EEREERAHER) 2 MacConkey Fisgzit (Difco) ko BER 37°C EiRfPEH
240N s BIERETIEEE LR ST o BSEES lactose positive » T MacConkey 75 |
HBA ORI G » AFSE%EE)N EMB Fiuggs (Difco) ko 37°C FriE 24088 8
EEY%  REHREEBESBIE » AEESEES R BS5HER lactose negative
MacConkey #2#: FEE BB AR » Q1T EMB R85 AIWAESHFER R
o Hfh#e MacConkey ##¥H FEETRELANE EMB 585K EAESBIEESFIHRA
A R BT (R) (Shotts, 1976) o FIBEAEEROAOWAD » A RIEERR &3 » BUET RETRI
R 647 Bk o

& R

—~ RBY R RBESA

B 6 KEMBEACEZFEEARNET a—BARERNBEHEYN (F ¢ MEREFHAEHENEE)
 EIARKEERS » BRERT# 5547 (Factorial analyses of variance) » HiEFE4n Table 3 gF
R HFBBRZAHEERER £ HHE KBRS EEENAR » 821G 0 B FEEpN
WRHEMERAHE (RENEN) FEEEE  MEEEANZAR  BREZEHELAEBRNE
FIRE{ o —HEEE ~ BT Su B > HU Te 8~ T Cm gHHT N BEHBERIEE CER o

BEREH M 2R (OrganxDrug) » BT Ly RSN Z 5 REHHREE » BR—EER
KA PEEETEA R EHVE A B LA o T L BERNUS R ERERZERTES BAET 2R

* 4; Positive; r: Resistant; s: Sensitive; RC85 BifkiEH A BB AR KEERR F AL ELEMK




Table

3. Factorial analyses of variance for logarithmic numbers of

drug-resistant bacteria per gram of viscera from six sampling

culturists’ eels during 1977-1978

* P <05

] Analysis of variance
Culturist Source of Degrees of Sum of Mean F
variation freedom squares square

L, Organ '3 289.27 96.42 102.48+*
Drug 4 173.66 4342 46.14**
Month 10 104.55 10.45 11.11%*
Organ X Drug 12 23.57 1.96 2.09
Organ X Month 30 109.58 3.65 3.88+*
DrugxMonth 40 138.05 3.45 3.67%*
Residual 120 112.90 0.94

L, Organ 3 53.05 17.68 21.23*
Drug 4 32.18 8.04 9.65*
Month 3 32.82 10.94 13.13*
Organ X Drug 12 2242 1.87 2.24
Organ X Month 9 31.27 3.48 4.17*
Drug XMonth 12 13.30 111 1.20
Residual 36 29.99 0.83 '

L, Organ 3 130.19 43.40 30.07+
Drug 4 46.51 11.63 8.06*
Month 5 48.84 9.77 6.77*
Organ X Drug 12 43.05 3.59 2.49*
Organ X Month 15 79.82 532 3.69**
Drug X Month 20 19.08 0.95 0.66
Residual 60 86.59 L44

K, Organ 3 85.38 28.46 14.23*
Drug 4 197.04 49.26 © 2463
Month 8 105.31 13.16 6.58**
Organ X Drug. 12 47.08 392 1.96
Organ X Month 24 101.74 424 2.12%
Drug XMonth 32 83.53 2.61 1.31
Residual 96 181.46 1.89

K, Organ 3 350.27 116.75 107.47*+
Drug 4 74.35 18.59 17.11**
Month 6 52.56 8.76 8.06%*
Organ XDrug 12 29.02 242 2.22
Organ XMonth 18 99.02 5.50 5.06%*
Drug XMonth 24 39.91 1.66 1.53
Residual 72 78.22 1.09

K, Organ 3 134.11 4470 18.21*
Drug 4 107.19 26.80 10.92*
Month 7 203.42 29.06 11.84%=
Organ XDrug 12 40.24 3.35 1.36
Organ X Month 11 31591 15.04 6.13=
Drug xMonth 28 53.30 1.90 0.77
Residual 84 206.17 245

S P0L
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RS AL R RA SR LR T ZE L IER AN o SERABHZE (Organx
Month) 45108 > LEIBURTES B HEASESERNE(L RS EMAEENTRR o BT
L, ZE5 T » B 5 HEERIRA 27z (Drug x Month) BEZREE » EBTNEERNT A
13 4 TEHEEE AR B AR R o
e U DIBE el ERs (Table 4) » BEFHRHLEHNER (Duncan’s new
multiple range test) BRUHMESANIBESHEEELBRETIRS - BHNEHERS  BF
RESRITTIG . SR BT » AR E (ndng L, 1 K » 809 Ko B THSERM
W - FTRRER SHEYRAENZR » 6 RIS+ E 4 FEHEHEESRE » & 2 KK
SRR  RNUSERE  B L, Ly 1B K, 3 i FRBEHELMREED o B EREET
SRR IR AR DIBEERS B WRIESEIRENE - Eﬂjti‘ii‘/}i‘:% >
B EHBERES T BRBREZEN L& —EME o
Table 5 EIARMSRAT&—RERNEHHNE G - FTRFTSBRNRERET B
T L 8 K Mg RBRESZH Su B4 Tc B~ 4 Cm @5 Nf Bz B A g

Table 4. Results of Duncan’s' new multiple range tests for logarithmic
‘numbers of bacteria from intestine, kidney, liver and spleen

Mean logarithmic no. of bacteria in
Culturist - -

Intestine | Kidney Liver | Spleen
>L, 4.245 1.979 1.971 1171
L, 2.960 1.333 0.868 1.156
L, 3.358 2.095 0.752 i 0.946
K, 2.672 1.186 i 0.872 1.830
K, 4.846 2.186 0.732 1.243
K; 3.488 1.957 1.475 1.071

Any two means underscores by the same line are not significantly different.

Table 5. Duncan’s new multiple range tests for logarithmic numbers
of bacteria under the selection of Sulfamonomethoxine(Su),
Tetracycline(Tc), Chloramphenicol(Cm), P-7138(Nf) and no

_drug selection (Nt).

Mean logarithmic no. of bacteria resistant to
Culturist
Nt Su Tc | om f Nf

L, 3.783 2.880 1.952 1.829 1.263
L, 2.641 1.756 1.603 1122 0.777
" L, 2.934 1735 L788 [ 1354 1.129
K, 3.642 1.018 1712 1.017 0.811
K, 3.662 2.158 2.025 ! 1.711 1.691
K;- 3.548 1.852 1922 | 1.468 1.198
) e

Any two means underscored by the same line are not significantly different.
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H7RE » BT Su EFERIEREEI0%5 » (R BT EMEEZ94% (B Lo 6 A
Bt Te &2 SR REAEYA R ANEE » EAS 2 HBIEARLALH Su @ « 0 &%
— B MBS Y R AR R LR o BT N B2 B AR(E » R EZ i 1 % 0 878
BEWEET31%  WEREE o 5t Cm EHEBZERN T EE 0 ZS10HBAEER Su mi
i Nf B2 o

iy Table 3-5 2355 # REERBBOEREET « KENEEEC AHEL > BREETS
y MBI ERENET ¢ MEREEE RN B TR o By RITEE ISR 2 BT
R A BREE S IR D > GIIFELIOTTAE SR RI0A » Ly S50 NI B2 AR r s in » BIREH
A{HEgiin Furanzolidone Dlie#igess (Table 2) Miffiakreizst Nf HEMMBHIBIS o

B AHNAEH

AT T B R B US4 T HTEEE » FT649mRk - Hh T Su Bi204k% » HiL Tc 8162
B Br Cm 8 156 8 » B Nf @ 1278 (Table 6) o #t Su B 204 #krb » & 27%55 Aeromonas »
¥; Te BibiRhE 21%5 Aeromonas $X7i » i Cm BEEP Nf @ Aeromonas Rff 7% ;
Pseudomonas 57 Su B2 5% » {530 Tc 829% » RMEMEHL Cm §215% » $it NEE{z13% o
Enterobacteriaceae {57 Su &2 31% s f5bL Te W235% » (Pt Cm B243% » (5L Nf 2
51% o SBLLRERERN] Aeromonas ¥ Su $ Tc 38Ukt (sensitivity) ¥ Cm 2 Nf Z(K
65 758N Cm 38 Nf WEEBIZEEE Aeromonas 5IBHIEIR LIEAR « MK > Pseudomonas ¥
Su $2 Tc ZHEUEM Y Cm g Nf Tt o Enterobacteriaceae SRPTE M 2 SR Su, Tc,
Cm, Nf ZRFERFBIE o

Table 6. Bacteria groups of drug-resistant bacteria selected
by Sulfamonomethoxine(Su), Tetracycline(Tc),
Chloramphenicol(Cm) and P-7138(Nf)

‘ Number (percentage) of isolates resistant to
Groups of bacteria e —— —

|

i Su ‘ Te ‘ Cm | Nf
Aeromonas 55( 27) { 43( 27) e 9 D
Pseudomonas 10¢ 5) 15 9) 24( 15) 17( 13)
Flavobacterium 16( 8) ¢ 6 | 12¢ 8 8( 6)
Enterobacteriaceae 64( 31 57 35) E 67( 43) | 65( 51)
Achromobacter 13( 6) o 6 | ue n o 8C D
Alcaligenes 40 2) 3D | 3 2) 3 D)
Other G(—) rods | 42¢ 21) 150 12) | 80 18) 17¢ 13)
Total number 204100) | 1620100) | 156(100) (r o0y

FREBRIGz WESAADER (Table 7) B43EE Aeromonas [h&iHigEE s 18%
Pseudomonas #3115 10% > Enterobacteriaceae ¥k 39% » HIEFIE 32% o S8 LA 24|
W — AR 2R - — @A Aeromonas (% 21.7% » Pseudomonas 1% 8.6% s il Enterobac-
teriaceae FUEIS%ER o



Table 7. Occurrence of major drug-resistant groups of

bacteria isolates from six culturists

[ T

Culturist |
Groups ‘ , - Total
L | L | L | K K | K
Aeromonas | 45¢ 184 15( 36.6) 11( 147) 10( 13.3) 16¢ 16| 21¢ 17.9) 118( 18.2)
| posh | |

Pseudomonas 30 12.2), 3( 7.2)} 70 93 (1D 6( 63) 12(103)  66( 10.)
Flovobacterium 13 54) 0 5 67 9C 12.0) 10( 104) 9C 7.7) 46 (7.1

| | \ |
Enterobacteriaceae 107 43.7) 17( 41.6)‘ 33( 44.0) 23( 30.7) 33(C 34.4) 40( 34.2) 253( 39.0)
Achromobacter 14( 5.7)i 1IC 24) 3C 40) 8(10.7) 7( 72) 8( 68) 41( 63)
Alcaligenes L7 29 10 24 1¢ 13) 0 L4 4 0 13 2.0)
Other G(—) rods 1 29¢ 10.2)| 4¢ 9.8) 15¢ 20.0){ 17¢ 22.8)) 20( 20.8)i 27C 23.1) 112 17.3)
Total |245100.0) 41(100.03] 75(100.0) 75(100.0)ig 96(100.0)} 17(100.0)  649(100.0)

-

* Number of isolates (percentage)
Z~PuEM R BT

B 210258 S RET 15 2 64THe BB » A l41lk (22%) R R BFZ R* Bk (Table 8)
o v s B Su B204Bkeh OB (45%) #E R BT » MhFTA R* Hikkedz 62.8% » RIUELT
R AR R - FUTCH 1625 A 138 (8%) R R* Bk » $i Cm WIS6Fk-hAE38k (24%)
EHRET 81 Nf @2 RT @-RUBEARIE » BT8R Nf B-hEA3% C%) B RY Bk e

H&% R BFHRCHERRE  BERERSZ L, K, & K, ZREMGHEEE+ R @k
B FIR26% » 30% »25% (Table 8) » HitgfER 2 K & Ly 2 HMH2 1155 17%
RE o ERBRATEEY . L, &% R R HBARMY% - BAERZ Ly 35 (17%) 1L
B ITHS R RRS BT BUR t {ER091 » MRS % 2B F IR » RUHER LR « LY Su %
PSRN S - B Lo 82 K, 2 BB > HEMIHRH Su 2R EMBLHEERA MR
oK, & L, 52 R HEE AT Cm Bz MBERES o

Table 8. Incidence of R+ bacterial strains selected by Sulfamonomethoxine(Su),
Tetracycline(Tc), Chloramphenicol(Cm) and P-7138(INf)

Bacterial strains selected by,
Culturist s ‘ Te ‘ om \ Np Subtotal
L, ‘ 41/65* 7/68 : 12/57 3/54 63/244(25.8%)
L, 513 115 L 49 0/4 10/41 (244%)
L, . 11/34 0/13 2/15 0/13 13/75 (17.3%)
X, 18/34 2/16 2/9 0/15 ' 22)74 (29.9%)
K, 9/25 3/21 12/30 ‘ 0/20 24/96 (25.0%)
K, 7/33 l0/29 6/34 | 0/21 13/117¢11.1%)
Subtotal ' 91/204(44.6%) 1 13/162(8.0%) | 38/154(24.4%) | 3/127(2.4%) ! 145/647(22.4%)
| | {

* Number of R* isolates/Number of isolates examined

R AMKRELE  6&IS R BB RE » £BRz@aEk (Fig. 1 B EHI74E
10 BRIL AT » 6BHEEHMES » RI9784E » FAFREMBLA T HBAFRERS -
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NEEHATIISER » #55 R BTatbZERE (Table 9), Aeromonas # R RTZHAKR
FELI8kk B gl Aeromonas Erh 408k (33.9%) #8% R ¥ ; Enterobacteriaceae Kz » 253
BROBE PO (24.1%) B R* Hitk » BHRE Pseudomonas 216.1% » 6ok EEEE A L1k
BAERET o Flavobacterium, Achromobacter $& Alcaligenes 253  » FE—HHEEHBRET o

Table 9. Incidence of R plasmid in major groups of bacteria
isolated from eels of six culturists

! Culturist

Groups ’ - Total
L | L | L | K| K | K \
Aeromonas 319/45*(42)' 4/15(29){ 4/11(36)? 4/10(40)i 4/16(25)) 5/21(24)] 40/118(34)
Pseudomonas 110/30 (33)\ 0/3 0/7 I 18 (13)‘} 0/6 0/12 11/66 (17)
Flavobacterium S 0/13 ‘ 0/0 0/5 ©0/9 ©0/10 0/9 0/46
Enterobacteriaceae ‘?:27/107(25)i 3/17318) 5/33(15) 9/23(40)1|| 11/33(33) 6/40(15), 61/253(24)
Achromobacter | 0/14 | 0/1 | 0/3 r 0/8 | 0/7 0/8 0/41
Alcaligenes 0/7 i 0/1 ! 0/1 ‘ 0/0 ’ 0/4 0/0 0/13

* Number of R+ strains/Number of strains examined (Percentage of R factor incidence)
= 5o
Bl )

KREBRMEESNE BB ERAEE 2T  BREAERENRN » BFH Su k% » 150
WHREHB R 2— 7 Nf 88D AUEES 22— 31 Te B Cm BZHBARAAR Ll —F
2 o FERE RS i » AERETIE PSR A R B IR o (B8R T b R BRI E
HEHRIE > JEE4 8 Richmond (1972) fH#iA » ENSEAY BRI/ FUEE L VAR EIR - NI
s LSS AT IS LA 0 0 — BERREE DRk - RISRETEREN SR B > RIRRPIEERE A H g
TEPTEEEE BRATISIS T o TSRS (1973) AR ARBABERI Tc WHRIT Cm W2
gt Te @HRH Cm ERMEREEN 52— SR Z AR - BlRS - s
RAABABMELEA » FEEY2FRRBEAZE  RSERAEAZ Tc X Cm ZERRE
B EERBEBRAERE

FARHE S AR Cm WHBEAL Te ®E » B Cm @+ R BT HBRE LB
Tc WHBE o AREZRERET » 51 Te WM Cm § 2 MBFRBRREENAR « EEREKE
# b Tc Z6EAE Cm %8 T Tc B2 HBARERN Cm HRE® o EWERAZS Cm &
# R TR H Te BERE - AHYHEE - ® R RTAEH Cm 2 Cm marker

(81 Cm determinant) HBiZAw#EL, Tc marker EHIHRSL » FLFMHEH Tc WHEH Cm &
CHBE AR Te 2 AREARYER Cm % TIARENZER - > R BT Cm marker 37
Tc marker ZHRITEB%E (genetic instability) (Abe et al, 1966) » Bl Cm marker FEHfers#
B (linkage map) {2 #R%rE#H Te marker E5rEHERETRTE) (Watanabe, 1967) » 7R
EERINEAER o HAMEE » Watanabe ez al. (1972) BERZRHET Cm marker HHE/DHE,
okl o AL » A% R FFH3EEENRE (drug-resistant pattern) R » EALEE—PHRE »

L Su Wb A 21% 5 Aeromonas > #t, Tc HhIRE 21% 5K Aeromonas » i Cm EHepHpR
H1%E Aeromonas » ¥ NI @ 7RE7% « X » Tkl Su B Te @z AR R BT kil NI
B  TTEIZE A 0 BT Su Bt Te 2 Aeromonas ¥3fh 30.7% Bk o SELFER TR
BEEHR AN KRBHEREF EAT00RESR) A - FARE:S (1973) M Aok e al
(1971) srung f (Anguilla spp.) » & (Plecoglossus altivelis) FfE R (Cyprinus carpio) %



B8~ Aeromonas hydrophila $gH 578 %EEA R Su B Tc i marker 2 R HF » {5 Cm,
Nf marker 2 R EFHENIR o FHABEERBREDBER » ARBHLE Su 8 Te
marker R BF2Z A. hydrophila 3|} » FREBEEEBLH o

H#% Enterobacteriaceae B8 Aeromonas —.3 » FE—EERPTSER PATGHHE » REF R B
TR » WD T RIS FIEE B A 0 R BT EMNAATT 2R o Enterobacter-
iaceae ¥ILRIMHBERZ39% @ Tl —BENE 2 LHER 15%~18% » gz Enterobacter—
iaceae Hg24%#% R BT » B—5H » Aeromonas FEFEERAPIING18% » —WEF ZHBAR
22% » HeggES R BTHEEZNRENE4% o EUFTHER Aeromonas Higs:iEL > R B
FREHGH A B AE Enterobacteriaceae FHEyfz B EE o HLERTTARSE (1972) MR o THEE
R RETFHEB » H5KEHZEE 77H Enterobacteriaceae [fiE » Mgtz EA: » AITTERIRMN
BB HEREE (population gene pool) EABKLIHZIRTEFNE (resistance determinant) » 7Kg
Enterobacteriaceae Ry3gsi: %S B A PiEH: (natural resistance) (Aoki et al, 1971) LI R
RFEIERT SRV E @ ERRRENHAT

R T HEARENBE AITEH 2SR PRIk - EEARYER% L Ky K, =
K& > R BTHEESBI826% » 30% » 25% » HUENERED DSRER Ly (17%) #
K; (11%) %% ERREREBEYZ L, % R* FHBIEREY - WATERYEEE: Aeromonas
B » LB E LT A o R Aeromonas A& #5HE R BRI LLAARER T NI
B R ITHBREREE  #62%  ENSBHRTHRENEE (Watanabe et al, 1971 5 FAR
45 1972) #F o L, BMSERES R BT 28 Nf @HEARE » BEISFHER NI g2
oo AL A Su marker, Cm marker % Tc marker 2 R ATE% > Nf marker
RADHBL o Rith » SBERBEAEERE R CATL N B » DR TSR A A R
JRTAERE AR EE o

H&BMHZ BB R RTHENBYETSEMSHESEE R @k HREYRBEA%
B o ZE197T4E10 AR A {FR » 6K BMEISE RE LM% » TEL9T8F A HBAIREMS R
RATHEFRL2ERSY > EHER  HRIVAHEEARE » Ti— A BREAE » B4 BHIBER
WA o SR INRBERTEE -

ARSI R RS o M 2 P88 Pseudomonas v » ROBHRLEN R RTHHY

(Watanabe, 1971) o REERH BT AREHZE Preudomonas v Fl1%HE R FF » AlEER
SEFRAPTE IR » B A BER Psudomonas anguilliseptica JEHIE » XHZR 19T1FFF
KEWT (B% > KBR) » FEMSORBREBOEEEFUNREE - 152 » RFETHEC
# RINT2 Pseudomonas "IHERBETITHZE2 Y (Richmond, 1972) -

R RTREWEbi marker s B3 R BT RE (gene pool) A » T REIR EHE
B2 - % » £fEH3EM (multiple drug-resistance) W2 R BFEE » BAEER AE M
BRSPS NSRRI A - RILEH A2 RSB AR A » SRR ERENERE (E
B19728) o (HEf 1R R ¥ Z{ER » T IBE B 24t o YA ERE R] 17 #03kE (Brinton,
1971) $rib®:» EEAERSTORIGIECBE » B S f g AR 8 Mgl obe (%

19722) » (FBYY FHIEATEE A 2 PIBEME » BER R R TFHIENE » IR REE NERRI IR -

ABHARERMBSES B —FRRL AR EER (RAng» 1977 5 374 » 1976 ; 4%
2 1977 5 MRS » KBE) » BREERLKWER » REHAR R BTG SRiongE
» T HAREITHERIRER » HEEEATNEAHE » A4 ARTEHEED » FEERHEBEREZE
AHERZE R BT REZEAEE 2 22 o Witk NEAEAIH AR R » SR KERMAR
FRGTREVBIEEN S » W R WFATA ZPgEE (pattern) & #E—PRER » RIS RHZE
P B BB AT O TR DM & E PR BA e « TR SRS MR HBER o
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f# E

H19774E 5 HZE19784E 3 [ » EATHERBAAE 6 KRB » 2R BPHEEE (Su) » M8
R (To)» JHR (Cm) Rokmd (Nf) MUESEEZ Hgsie e~ B » BoEH 2 g 6494k
Ho R BFCHBIEY - BT32ER « OFENEAREATS » MARRZEEERET R
(L BREEERIEIATIS » DIST Su BEHBARE » 3l Tc BRI Cm EXkZ » 11 Nf &5 ;
BHEEHEN S » PiZEEPHE39% 5 Enterobacteriaceae B » —iEid Enterobacteriaceae
il 15% 2 thESEHES » HRE Aeromonas 2 18.0% + BHRE Pseudomonas 2 10.2% » Bl
Alcaligenes 2 2% RIRIE Q& BHESHEERE NI R T2 H 2SR IBY(8 FIJH B R T s
ZRR o FRKN#S - QP Su WhE4%E R bk 7T Cm §H24% > # Tc ©H8% i
i Nf HRELHEN RET o @) AHZEM: 2 Aeromonas #1 R RTHHLERE » £339% » £k
fEntero- bacteriaceae 7 24.1% » BHKE Pseudomonas Wy 16.7% » Kifn Flavobacterium,
Achromobacter F1 Alcaligenes % =JFT35E PR BB H R o

o B

AW EE e 78-ARDP-5-3-0-158 18I REFH o B ARTREMES T BB S s s
HBR R AR » ERAREL BR/ME ~ BRSNS TR D BE » EXEWREER )
IREHERT o b R RS R R R B R, - BRI -
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Studies on Bacterial Distribution in Pond-Cultured Eels*

Jau-Der Chen* and Guang-Hsiung Kou**

Abstract

The purpose of this study was to understand the bacterial flora in eel-farms
and the difference between Aeromonas and Edwardsiella. Five hundred and
thity-nine strains were isolated from two hundred and four eels and pond-water.
The isolates were classified as Edwardsiella, Enterobacteriaceae, Aeromonas,
Pseudomonas, Achromobacter, Flavobacterium, Alcaligenes and unidentified Gram-
negative rods. The number of isolates from intestine was more than those from
viscera and pond-water and the number of isolates from diseased eels was more
than that from healthy ones. The distribution of Aeromonas and Edwardsiella
was rather different. The latter, unlike the former, was rarely found in healthy
eels as well as in sediments and plankton of rearing pond. The investigation of
the origin of Edwardsiella and the way it got into eel-pond indicated that feces of
birds might be one of the possible infectious pathway, but the isolation of
Edwardsiella did not succeed.

& £l

EERBBEERBWRFENRE - BhNElL  REBSEZTRE  FRFEEZEERE
AZRHRTE 0 SERCHVIR MRS N (BN B &ZAER © B— b AEEBREF 2 8%H
EWEHT > BE AT ENRERERRRERFRET 2R (M EFTAETRRN36%Y
» D5 BEEHRE MR ZRE o

MREERRT RERCBERRERZBEARRL o BEAERGIBHRFERERE Aeromonas
hydrophila B Edwardsiella anguillimortiferum (Paracolobactrum anguillimortiferum) 3t
F5|ERER LR ® S W4 E. anguillimortiferum BB RRT EBBEZREE®Y
BB A. hydrophila WiHRR£S2 s (HERR E. anguillimortiferum ZHRERELD » BEH—LE
JufF Sakazaki F1 Murata BB D3k » TR KL E B Z S BRI LT E®
HAMTEHIEAERD o iR HRRES 1920, Ba— k3 ERARFRLZRES © HHEER
KA BB LR RN IREE LIS B » tn A, hydrophila o R EIE R EBRSMEAE(L
B IR HAERSE  BRFE » BIARR » £EHZ » KERZIB(LES SRR BAE )

¥ ARBIERRREYBRRTE LR
(This paper represents a Thesis that was submitted as fulfilment of the M.S. degree at the National
Taiwan University)

* BEERRE YR

(Institute of Zoology, National Taiwan University, Taipei, Taiwan, 107)
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RS IRER - MEBRRTEREE  mREEZ TR » BRLSREETE RRA
BitastAE TR o T E. anguillimortiferum BEH A. hydrophila HRFBBEEMRER » BEF
itk eh > FEER AL b B 1 ORI T AR AR AE o TKIRESES fL2 M — R TS
B SR TR ISR R AN CBE . T RBRIEMEERRREIEZ B BERHEHLE
REEFEZ KRR BRI Ik EREZ R R © REEL MRTRAARERS « A%
RISHASELERRE » #5570 E. anguillimortiferumz syl » MEGREWE RS » FiiS e — LM
LR » UBERERREZRE o

MHEEFE

SE MR AR M Table 1 B (RE— AL EENARE-AEAES AL » EEBRHY
LHE=REBHERREZFRES > RREERED - BARE—R » BRibi@s > bk~ BERR
B o IR—DFERER » BLECREBE 27 RERT o

Table 1.. No. of eels examined from April, 1977 to March, 1978

: Southern Taiwan eel-culture ponds ‘ Central Taiwan eel-culture ponds
| -
‘ Healthy Diseased ‘ Healthy Discased
/APR \ 4 s
MAY | 5 |
JUN | 5 1 5
JjuL j
1977 | AUG 15 ‘ g
SEP 10 5 (Water-mold) \ 14 i 1 (Red-fin)
OCT 5 4 (Tail-rot) | 5 (Red-fin)
NOV 12 1 (Red-fin) | 11 i1 (Red-fin)
| DEC 12 | | 5 4 (Red-fin)
JAN 10 5 (Red-fin) 7 5 (Red-fin)
1978 {FEB 11 ‘ 5
MAR 12 ¢ } 13 _ 2 (Plistophorosis)
Total w101 \ 15 ‘ 70 ‘ 18

—~ G o

. EREREBSERBUER » KIR150-200 g 28/ 5B 0 A 1.5% Urethane i@k #3677 AT -
R ~ BB NG 2 M T 0 EIRERRS R AR RRIRFETTIR IR S AT o RRF BRI T0 2510 T
WRTEEEIE R » 7EEBRIE P ARSI o JerhBINRER DU St T M b AR ~ B
LG HREARBSATE—E  BEBES > WA TERABRESEZRE &K (0.85% NaCl) »
FBLULER (Homogenizer) B 5 778 » HRALGHRER » ABNREABAHERLE » S
BERTHEHE 0 B EMEREBERPEE 0.1 c.c. BEEEMERELE L (Pepton 15g, Beef extract
7.5g, NaCl 5g, Agar 15g, dist. H,O 1000 c.c. pH 7.0-7.2) » AEE 2B kLo REkERE Y
R » BR 28°C BRFEFIER 18/ » R EIEREER HURRRCH% (Colony) #yiH » 4
BRNMNESEE LRE  (AEERA > ANHERAREHEE 2R > RINE g ZRaED
T EEWZEE -

—~Rém 2Rk
DISHBRBR BRI ML 2 ARE T 15 cm paifok » Wizt 5 cen10 co AR
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BREHRERN B LA ABRMES B HEER » Bk AR e aEERE
FRgaRE L A ARME LAY  FEEERAEERL LR NRERCH » RFFHETR
TOREBEYE B E » R 1 c.c MK E& B ZBE o

E~RiREE 2o

BB HHRECER » EERTRENEZHE  BHEER lg A 9 co WHEAEK » FkE
HBBE > HEEETRTES - M EERBERHBREN Y EEERE b B ERWEETERR » Rk
HEKER 1g hiTaEE - R RRPENEE » BEEERRPNEERE LR o SRR
Ig ZJER » BN 100°C Earh gt 2 /e s R RmTRE » MR KO ER > FHEH 1g KR
AT S ZBA o
@~ FEA 2l o

LifEE 100 pm ZEirddid » fBUKREZBEEY » 7 4°C 3000 rpm TELL558
BN » PN IRE » S R IRAES i 2 T EARR 0 L 085 % REK AR » BENIERE L
s REURFMRBZ B - FEEERNERSEL BT BERZH -
B AR

MR TS EME PR R A A EER ¢ Bl Gram stain, Hugh-Leifson’s test
Cytochrome oxidase, M-R and V-P, Production of H,S (SIM), Indole production, Nitrate,
Kligler test, Arginine dehydrogenase, Lysine decarboxylase, Ornithine decarboxylase,
Utilization of Citrate, Glucose and Lactose BZEHE % RS medium, MacConkey agar J%
SS agar kA REN » 2% Naegeli®®, Gibbs and Skinner?®®, Shewan, Hobbs, and
Hodgkiss®», Davis?, Emmett and Bullock®® Rz ~ Bofp% e A% » STHT Table

Table 2. Diagnostic key of Enteric bacilli and similar Gram-negative bacteria

Cells do not glide
Cello rigidly bound
Gram-negative

Rod

Cytochrome oxidase

- _+
|
H-L H-L
F O F_ 0O, —
I | ]
(Nitrate +) O— (Nitrate +) Nitrate
(MacC  +) A4, — o —+ —_
(8S +) L— -
f‘* | |
\ I — (MacC +) (o]
‘ Achromobacter (SS +,—) A
a = + . : L -

o .|_ — Alcaligenes ‘ ]

! | + _ NC
(Indole +) (MacC +) (MacC +) G
(MR +) s +) 88 - + N
(VP —-) Others - NC
(Citrate —) Aeromonas  Vibrio (MacC +) (MacC +, -—)
H,S(TSI) + (S +) (ss
Eduwardsiella  Enterobacteriaceae Pseudomonas Flavobacterium

+: positive —: negative F&O: Fermentation and Oxidation MacC: MacConkey agar

SS:  SS agar O, A, L: Ornithine, Arginine, Lysine NC: No Change
H-L: Hugh-Leifson O-F test
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2 25 ¥F » o Edwardsiella, Enterobacteriaceae, Aeromonas, Pseudomonas, Achromob.
acter, Flavobacterium, Alcaligenes % Unidentified Gram-negative rods £/ \EHZE o

K BRI RR

Y52 R Edwardsiella anguillimortiferum 72588 » # 28°C T » BBEREERER -
4B/ NEHER 10 mg EEREA 1 co ZREABKT  FRESBER ki 100 g flEEE
4 mg WEZIA > DIRKEESR  SERIEES » B4 100 g REE > 58 04 cc ZEK-
H—EREETRR » JONS 150200 g 268 » BEH BINA S K 30 AT HKERNELE » FF
Pok—K » BEWEY ~ BEHBENGE » KEREER (20-25°C) o ARNAEKEEEEDS
BRETRE  REBRARESKOATHHAENELE YRR -

= £

B 1977 4 4 RREI9784E3 A 1k » EEEBWPHSHE R EHERUERBBETERZE » &
W R A 2 MR 23 B » p SRR 204 R Ag M > 4R 530 Bkl 0 BB RIETR S EER 160 K5
» LTS E RN L% » ruan R ¢

—~ F i

1k Table 2 RS T 45 B\ (AEE » BHRSS2FALEE L HRSMIH RN Table 3 ik »
Edwardsiella {12 BF1 3 A B 5 8EZ] » Enterobacteriaceae % Aeromonas REERETH L8t
| » Pseudomonas 111 BiRZE 6 B L #5583 » Achromobacter{¥3 F Wik /38| » Flavobacterium
TEOR ~ 123K 3 Bzl » Alcaligenes 725 H ~ 11 J ~ LA X3 R85y BER| o pIREBBZ BRI
Table 4 Fim.s B EGEWRAER » Edwardsiella 365 B #5583 » Enterobacteriaceae J
Aeromonas SAFFIRFEE » IRIRBTEERAE S BER] » Psuedomonas TE3 BZE T A5 EE| » Achromo.
bacter 72T A ~1 B 3 B4R » Flavobacterium #1718 ~ 11 B 1 3 B 8t3 » Alcaligenes
RIZE5 A~7 AR AgesaEs) o

15 ~ AR Rt K 2 1 2 ER B2 SE 43 #ifn Table 5 B Fﬁ‘%%ﬁ&‘%z%ﬁﬁﬁ mlgza
WER 1 A7E 105 cells 10 AR 12 AE 100 cells 4 » Heg A e 107 cells» N 1 g 2B E
5 8% 1 BHEAE 104 cells » 10 A {pmEEE 107 cells » HEpE7E 1056 cells » A3 ZEE855 2 BB DL 2
BRRE -l g 2a@HEL 10° cells» 5 A% 12 B8 107 cells 4} » grig7e 1046 cells» A1l g
ZEWHEBET AR ABKIEME 10° cells » 6 ARG mEE 109 cells » {3576 104 cells o #ikZaAH
B ¥ Emmk 12 AR 3B oo ZHEER 100 cellssl » SRRTHRAS —BE 104 cellsp
b T BREHIESC R I AREERE 105 cells » pFBEHAEOARIARKEERE 10° cells»
T RAHEARR  BARRAZEHE  PTZEBRAREREREZER o

ELB ~ ARSI A R S BEE R B Fig. | TAHERERRSZBARARZ SEEL 1A
BRE » PN 2 BHBRRE  BEZESRAEEATHKERN L AE2 ARRE - 4E 1 g #H
SR lec. ZEMAHE » BREEHI0AKIZA » LA 3 B o IBAZ S A BB SR
W{ESL » HA0 B P EBASTEERAREHERE ik ZaHERERSE6H  dHOAK3 A
BREEB S EESERREA » His A %E(E (Table 5) » A LE 502 18 RS0 BRI >
#n Fig. 2 B MBS CHERERWABRLAE4 BRI AEILE » HMAIRS AXIZA »
BEABSEREZEORKY  MARESZ7TE 8 REWE  RMARRE -

= ~ Aeromonas, Enterobacteriaceae, Pseudomonas % Edwardsiella % 33,

F 8 £ 88 T b Ak 45 42 539 #k#ifn Table 6 7 » & Unidentified Gram-negative rods
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Upper: Southern Taiwan eel-culture ponds.
Middle: Central Taiwan eel-culture ponds.

Lower: Annual fluctuation of water temperature.
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Table 5. The annual distribution of isolated bacteria (10% cells/g or c.c.)

amoung intestine (I), viscera (V), and pbnd-water (W)-

APR MAY JUN JUL AUG SEP
Southern Taiwan I 75080 72540 — 16673.3 46740
eel-culture pond {V 584.33 28.1 112.666 751.966 2318.34
w 52 52.06 134.6 76.83 349.5
Central Taiwan I 25111.375 2490 §96.8 1147.6
eel-culture pond {V 58.176 1062.066 7.626 3.6
w 610.8 - 70.95
Max, H,O Temp. 29.40 31.05 29.22 32.39 30.98 3092
7 d / _/ -/ /
Min. H,0O Temp. 25.46 28.05 26.80 29.40 28.59 28.19
ocT NOV DEC JAN FEB MAR
Southern Taiwan 1 3591.95 11437.05 6446 333.95 11836 22126
eel-culture pond {V 15204.166 1101.783 7822.166 73.75 1271.95 1508.55
W 12.75 305 28 13.5 333
Central Taiwan 1 3245 18000 . 1048.75 6.91 58.79-
eel-culture pond {V 82.212 120.666 666.676 217.8
w 415 2.2 3 T 450
Max. H,O Temp. 28.75 23.58 22.39 19.31 2155 23.92
o /. / /7 7 7 LA
Min., H;O Temp. 26.34 21.69 20.15 16.96 19.58 21.51

B Bl Aeromonas 1520.22% 584 » Enterobacteriaceae {512.98% %k & Psuedomonas 1§510.94% 3L

?{2 Wikl Edwardsiella {5 1.85% 55 o %5 Aeromonas F Enterobacteriaceae Zﬁjﬁ ’
THERERFAZIE - RERIbAS TSNS » HNE2 B REEgmams - Psztedomanas
ZHBA BRI HERAREFRZE B R itk ST 5 (BB BIRIELLAZET R T 8 FJ
Z10 A IR EER] o Edwardsielle 7 WRERBEHHHZRERE » EBRAZERSEE 1 itk
‘%‘@ﬁ‘?ﬁtﬂ LR BIRES ISS R Bk - B 2 BB 1 EE - ThBERASURRZIT
f?ﬁciﬁfﬁ}%ﬁﬂi Edwardsiella » Byt A BIZE » 45178 5 AP RE S ERER IR (2.1
108 cells/g) 9 BB BRI KB 2R B (85 %103 cells/g)&%‘]ﬁ(lzo x10% cells/g)
) hiREEEEEREREZ R (30x10° cells/g) 15 (11000x10° cells/g) XMtk
(2x10° cells/c.c.) » 12 Brafi BB 2 ERERZER (7.5x10° cells/g) BBz ERE K
(0.4 10% cells/c.c.) » 2 AEiEESZ EHbK (0.3x 108 cells/c.c.) » % 3 Bﬁq‘%‘{i%ﬁ%%i@%
g8 B (746><103 cells/g) HH » L1084k » HELEER Edwardsiella #1 Aeromonas 278
SHRR » SEIEERIb AR RS RBALE REE » LE—EEEA DEIGES  LhE
R 'E?F’%%}’E%ﬁiiﬁ SEV B BEY Edwardsiella o

ENFRBZOHHA
#n Table 7 Fr » BIEiEEEES 0 RBKEERY o REH S B Edwardsiella, Aeromonas
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Fig. 2. The comparison of total bacteria between Southern Taiwan eel-culture ponds-
and Central Taiwan eel-culture ponds::-.- .

% Psuedomonas » 10 F BIERR BRI Aeromonas, » 11 A &1 A SABERIEREZ
SRE8 » By BER| Psuedomonas B Flavobacterium » &g 9 B %@,%ﬁﬁﬁﬁ%fﬁZﬁﬁﬁﬁ
B3| Edwardsiella, Enterobacteriaceae J Alcaligenes » 10 i NRERRESRECIHEE 5 EES
Enterobacteriaceae, Psuedomonas % Flavobacterium » 11 A% U AFREI & BT Rk S
s TELS MRS Aeromonas J Enterobacteriaceae » 3 P 1R %12 5768 £ B M % (Plistophorosis)
2IRID > JEMIE S o W Edwardsiella & Alcaligenes 4} » £HBE B IHES

W R AR R RS ERn Fig. 3 7R REEHEES 9 AR 11 ARDHRIESZ 12
Akl ABREAZAHERRARSH  FAZGHEELERAZGHERS » NYRBAEUR
HERSEIEARB L aEEES -

W RRS FHRAWREE X A o

B 197747 B2 1978 48 2 Ak » farb &8ss o VR 8 281k » M 0830 2 IV 7 it
HIGOKKE » ArEFO8KKET » SLIR A s MR ik pl v SR 2R 085 Sy E I 2 THK RS » PSR RIS /M BI45 R
B AEY2HEE » ReEERE T Table 8 FR @ HEVRR] - HER Ent@robactcriaceac, Aeromonas,
Pseudomona, Achr:omobacter, Flavobacterium Alcaligehes ’ ﬁai@%é%ﬁjﬁ}%&ﬁ] Enterob-
acteriaceae, Aeromonas, Pseudomonas, Achromobacter % Flavobacterium » T A BESEEHI MR
HfE R % (BAEE—EE Edwardsiella » XS HEEBWEREE R o DI RS medium 75t
WIS > & Edwardsiella 285 o
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Fig. 3. The comparison of total bactria between healthy and diseased eels of Southern (8)
and Central (C) Taiwan eel-culture pond.
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Table 8. The no. of isolates from sediments and plankton

‘ Sediments J Plankton H . Sediments 1 Plankton
Edwardsiella \ 0 ‘[ Achromobacter ‘ 2 “ 14
Enterobacteriaceae | 4 | Flavobacterium 6 | 6
Aeromonas ! 7 Alcaigenes 2 ‘ 0
Pseudomonas L 13 Unidentfied G— rods 54 ‘ 23
Total | 88 { 7

%. ~ Edwardsiella = 75 & %

IR 1 B Rk EN 2108 Edwardsiella B » #RFHEARE » 9 AHEEER
BISPBUKEIRL 2 RIB R D Edwardsiella » {QIFETESTMBURIR 268 » FREAER 24 /)
REZEEE 4 K » BRMBBUMISE » (BRE 5 KRR REIHIEFS » Hés O AR EEEREAT RE
BAEFIER » RS 8 Edwardstella J&FRIRYE

S (19735 1974 REARABRAKEFRAEREEEME RS B BRRZ A8
AR AR 08 » bl Aeromonas, Pseudomonas, Enterobacteriaceae } Flavobacterium
BAER . 5 (1974) FAE B AR ZHMEER: » RigH Aeromonas, Psuedomonas, Enterobact-
eriaceae & FlavobactertumBiR & B HEE® o RIFHRSI S8R 55 Aeromonas, Psuedomonas,
sEnterobacteriaceae, Favobacterium, Achromobacter-Alcaligenes, Paracolobactrum (Edward-
tella) } Unidentified Gram-negative rods 4 7 (A ZE » IBHEAEHEEREHB 2H#% o KF
FREE B R MR B Aeromonas % 8 E » Heh [ Aeromonas, Pseudomonas, Enterobacteriaceae
R Flavobaterium REHERZH » B bUiE NI HEFERMERA o (BB HBLTS » APRZER
HER Aeromonas % 8 WEZHBL » B 1978 4 3 AMMAEES X 19TIF T A B EREHBET
el o HeR A BB AR A LB RS » BRCARERERNA - HiEERT
BER B ANRRT SRR - X o EsTh 38.38% & Unidentified Gram-negative rods iz 6l
FES » BWE (1976) ZHEHE » 188 rh R EBERE 2 S BEPE IREEE36 %% » RILEA K
W R R A E AN ZLE -

RERT S HERNHEERE R KENE » 5% (1973) EHA%BAENEECHEREHS
HEEHE REM R LA RE A B RS A R AR AT R 2 & A SRS e 2 M
BPEREHKBMETTS - £ 1946 ZoBell {F5H MM EMA BB AR BV » thok
FPAVRETE R W REREUR (sensitive) [EMREAEAT » BMERIERC ZARELRY 2%
ERRK > BAFIHTMES » BUKFESTEEEERRMERE o Biset (1946, 1948) #1T
perch % powan ZfREEVRAMEMEE S B EE o R H RS AHIE AR RS2 A BB AR A 2 S AR
m(SO. 31) o

WAL R AR VIR S AR 2 58k » D2 BT 0 45 1 g RSB S - 1B » 1
WEZHEFBRMR » 92 HAREBAGEE S RE% > ERBYEFE 0 AEHSEEEEZE
B BARTEENTFEN RPBNER » RTs% (197) HEBABZBNEEE 2BE » 5B
AEBRIERTTERE > DBRETRRTNS o REPREET s SMEs . —Bms » A
GBI » bR LRI HRRE - HETTRE R RE IR 3% Hh KR SRR » BRI E
AW AIRBESNAEILE T 88T H o £ HRERARFA L NRSMEE BB HT



— 28 —

RREILERAR  HTHERRRZIENIRE » B2 2ZE X FEE A R M6E I8 5%
B hEESE (1974) FrikHy Aeromonas hydrophila TEBRRNBRZHRRE  BIHARARE
AHIETE R B BEEAARANE AR ERRBREENRBRZ » AIBABEE%I
BIR—EEE (BWAEEE 1 g & 107 cells MAFMAXMES 1 g 8 1 cc. 2 108 cells) &
BEBURIEL c ZRABZHTF » WAARZ S BEERERAERE  hIURARE Z ARG R
BB HE H YRR » AERREBATBAHERE ZEA » FRARANSI ML aEH
R o

‘Sakazaki f1 Murata (1959) ¥4%8E, Edwardsiella 1 » St T4 5 Asakusa groupd® s
#3k Hoshina (1962) giiRid o s IbE » BB Paracolobactrum anguillimortiferumt »
= 1965 £ Ewing ¥ ER&G LD Edwardsiella tarda® » 1975 4£ Sakazaki TR A B
SHEY LS Edwardsiella anguillimortiferum® s it BB S FEEFHRAY - EERRR
RABZERR R 1959 4275 B RSBELK ~ B E SIS 2 419 » % Bockemiihl & (1971)
®RH Edwardsiella 1 Salmonellosis HHZ#HE » M5 EFLWREHILENER - Btk
sy 19674 Sakazaki TRE B S 2 & ACHE 15 » 1970-1972 White 47 Florida ffy Gainesville
M-+A BPLEANEINRERAK » S8l Edwardsiella » YHA SRR (Alligator mississippi-
ensis) #4E (Pelecannus occidentalis carolinensis) S5 (Haliaeetus leucocephalus) {588 (Larus
delewarensis) &% (Ardea herodias) # (Grus canadensis) R¥EBXE (Gavia immer) Fig
(Micropterus salmoides) 4yt g8 » Dwight £ (1974) B¥Ef0NBASEEHIEE®® » Berg%
(1972) # Oregon By INEE LT Y FHLERR » A7 83 Edwardsiella’™ - BRIEE
BURTRZEE 2 ER » W38 H Hoshina (1962) RHMETRHIER Aeromonas hydrophila R4S
TR 2 IR IR A BRIAES s STERAR ARG ZIE < BH# » BERKHEAL » BEZIRERINHEE
WER » B Edwardsiella BHEERS RBBIELFRE® o BB Aeromonas 25 A
M » T Edwardsiella QA » 35 (1970) 382 F AE ARG A5 H S A8 MO AN B ARES » dladlark
S8R Edwardsiella® » F54k% (1973—1975) THERMEE HLE ZIEF B HhMARAHR » ER
197357, 9, 11 % 3 A K19744E 5 Atk 58S 9 ¥k Edwardsiella 5@ » % (1976—1977)
FAE R A R RE IR 2 68 FRheS o JREEAE19764 8, 12 (B A RI9774E 2 A etk g » dtmT AR
RRZIERBEREALRANEE K ERRERRbbK » RS SEIER BRI 2R
iR RS MR Edwardsiella ~ thBER Aeromonas 7ERith 2 R8T 0 /Nt K SR IR
B E TR B MR A R IOR R o RIEME (1976) higih 2 EIR R EY M S HtH Edwardsiella
s URBLEMUTEFRLERSWEYF » RIS 5K osRhEe - 2 PR
ok REASHHE 25 EREDRIDERR MR EYNZ K E o NAHEF A
7 pm 7z millipore Bk > dibK RS HESILE » BB RAYR RS ED] ) REZERR
Edwardsiella 330 Aeromonas — 1R EERBI2E RMAHA o

ik Edwardsiella XEIEN Aeromonas E1ER MK » Wit Edwardsiella BHIREA S
BIAZEH 2 AEE + HEBIILEEE A G 2 FHE » ATRE R KR K AR 2 BN L&A L » BIREERRE.
Bl &G I T A M 4525 » 2t E R AT AES | A LB At 2 e B ity » SeinblERed
» [ Berg & (1972) R > SHREZEHEYHEELE®  ARNEERNERTSHREEE
Pbis 0 Bibssl Rk SR simTr £ AN B3 > RIS E R RS IRIUR & Z PRl e
FTRIRE e » B19TTAEI0 AR 197842 2 Ak » BRI MBS 2 REEEIRE - BAFREHAT 1
NEES » RESRER » SUSEEHESIEHME » 45 A %N mAw: - A TUET R/
(BETRMEEETEE 30-40 cm IR » RILEEIERIMPEE AN AT » TR 5 82 RS R
Tl Edwardsiella R BT » [T REREE 2 I TR 2 BB - R MAARD -
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R EEAYE 0 B%DEYE Edwardsiella WESER » BfFERAZ RS medium RER{EA
Edwardsiella 72 5758%% » S BEPIBAE Edwardsiella BIFHE » A RRILLERIED R H M AE
3A Edwardsiella Z 7Y » BARERERE—PFHENRE o

Sneiszko (1964) #&Hi BRI E 7T 4 B » —RBEE R (Obligate pathogen)@h »
B—SEpREE (Facultative pathogen), Aeromonas hydrophila TiR#iFHLWHAERER
MR B » T Edwardsiella ZHIFNRBAGAERIE B ERR RRHAERNCRE o KKH
%258 » 10 # Edwardsiella 3 » PIF5 (1975—1976) FrgH 2 imE AR R EERE ML
PR REREY 5 8 1 ¥ Edwardsiella JATESHBHES 24 PMEEREE 4K » BRBEREES 5 K
B8 s HEAE RIS » BLRS A AVEIR BB » BILRIRRELL 9 ¥k Edwardsiella BRIER
FHEER o bk (1973 1975) 51 B BIEBE 2RI EE Edwardsiella WREERAIRFNE
28, 35, 36) , BR&E (1975—1976) ARBBEFFEZRKIES ML 2 Edwardsiella BHRRAREE® » B
ST HER Edwardsiella W 5 RRR S AR RIER R EKTRE » BHRARTAZE S R
Hes SR N Bk s Edwardsiella Btk » 7 BB ERITEEN - AEAE—FHH
B35 (1968) iy HR 2 Edwardsiella (Paracolobactrum) §e5 \FEEAE S R BREAA G
& BEHEHEEL  MREADEEFZHES » WMHEBRFEEEKTFEZTIREX » HhEh
$ Aeromonas A BIREMERM » BRRMEEK BOERERERALL® o 2R Edwardsiella
T Aeromonas HRRRBEARRE » RIASEAGEMRERN « LEIGSE (1976) M&REE2M
BORERE o SRR R RIS 940 SORERRERIR RN ~ IR~ BB S
Edwardsiella » BFFRENREED MR » HFERMTE » EERFRRR -

1 3

B 1977 4 4 A= 1978 48 3 ALl » AEEP ML RIS RREHES = KEBSIRE R
150-200 g BERBEABEEC R TS ~ P~ ok ~ R ~ Bigt YR BEZHE 78R o5
» BRFIZRER o
1. 204 Big A Kbk ILEE 539 ¥ » ok Edwardsiella, Aeromonas, Enterobacteriaceae,
Pseudomons, Flavobacterium, Alcaligenes F. Unidentified Gram-negative rods % j\#g
& 5 Hep [l Aeromonas 15 20.22%BHx4% o
2. 1B RBRMKZEHEETS » DIBRES » ABRKEZ ¢ KRI{E o XA « ARSI K
s thIRRIBS . T HAB AR REREZBE
3. FRBRARZ EHE > AR EREE o
4. Edwardsiella 1 Aeromonas ZARES /AR » BiEIEEHFN bR EFERaEACE R
HHEA ©
5. HERXBRIEEYLT S 160 ¥k » E—KR Edwardsiella » WHREKS (1977) HE
RBEBRAY T 53] Edwardsiella 2 5ERRF o
6. 10 £k Edwardsiella RBFELERBER » Hb—HB@ Ao E 2 Edwardsiella » 1
TEAHERIBH 2406/ DIEA » BRI BIR/IALEES » EEROERE » BRI o

At 33

RERRISHBUTIC BT+ 2 B RS » RREAZRERMT LB RER  BEX
BYRRIRHRAERRGMLZ B > BENERITER » BBk -
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Toxicological Studies of Some Drugs in Cultured
Eels (Anguilla japonica)

C. K. Liu* and C. H. Wang**

Abstract

Acute and chronic toxicity of Chloramphenicol, Chlortetracycline hydrochl-
oride, Spectinomycin, Neomycin sulfate, Nifurpirinol and Nitrofurazone to cultured
eels was studied.

The tolerant dose and safety period of the drugs in cultured eels are as fol-
lows: Chloramphenicol, 180 ppm for 6 days; Chlortetracyclsne hydrochloride, 7
ppm for 3 days; Spectinomycin, 100 ppm for 30 days; Neomycin sulfate, 280 ppm
for 30 days; Nifurpirinol, 0.4 ppm for 6 days; Nitrofurazone, 8 ppm for 30 days.

] B

B il AR REIRAR R » REARE VSR TTOE R K ERYR R © B
FMERRREHEECBR  KERNEREZHERME  HRERUERIEE  BABIGENE
o REERKERES - AREENEH > AREREERKERNE  DBEMAEE LA BER
KESY » RS EORE » RS RNHMIMEE » BELFTK » ZERH o RILHBARYPER
55 o

AERH 6 EAERY » BYHHBAZEMRERBIERE - RHHAS0ZBICRE » 2R
BERZEMEBHRE » DSERERAREBEZBS -

HEERFE

O M H:

(1) {# fi%E%7 : Chloramphenicol, Chlortetracycline hydrochloride, Spectinomycin, Neo-
mycin sulfate £ 4 f$i4:35 % Nifurpirinol % Nitrofurazone 2 fERkIFHEEY)

@ FHER : HRBASEAE (Anguilla japonica) » FRE 10~20 g 24 » BBTBEE
RERRGE RBEZ R REEHERE -

OF #&*k:
(1) AMFERE  RABEYR NS R PLHBIEEE TLm (median tolerance limit) » H

J7 B AR A FL AR BRS 2 8D B Van der Waerden 52 5850 A o EIJEHIEMEER » sk
W ER (BA 2 BEBIERE) R TR (BrsEafRE) « HiRRBEg— R 2 B

* BEPEREERER (Dept of Vet.-Medi, Nat, Taiw. Univ.)
** thiE iy (Pathology Center, Central Taiwan)
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fiBg o

SR KR BRI RS » BIEA LR » EIEFTRAE LR R TRZM » KRR R 5
~6 ERE » F—RELH 10 BEA o BRIMIERBEARE » GKREE 48 ML o

REETRKER20°~28°C » KBS ERERIFE £2°C DA - AT ENVRS L g i
RIRE 14 2l - ARERAE RN K ERE o

A8 PR IR SE TS 2 A S BUR B RIR AR 2RE - BRI 285 RRYIEUE
EH 64 R Hematoxylin-Eosin Huf, o

A8 PR R R ATEE Z 05308 » B e 2 o HoH BAFEKLMERGTE » (4 MEkE
B BETRO AR DR INERY RS b 2 Bl -

@) BETHRAR : DAEREYZ TLm ERERE » 5 PI5AK 0.1 X 0.2 » FrERERE MR
Mo ARl EREE - A8BH 20 BEAMER - ABEEER—EBENERT  BREARER
KBRS 2 RIS A MUK BUREERE - BRI » BiRBRENRE o

REETROKBERME 28°C £ £ FAFE 20°C £ KBS LERERE £2°C LA
o RABRERBRBE L » HEMBUARMER o EEEEH AR - ARESHEK

= L)
B &HHEHR%
@ TLm &

a. ##3% Chloramphenicol
Ay TLm EzIEFE 20°C KiBpEEeT » EEEEmT ¢

P (ppm) } 1000 \ 1300 | 1690 297 | 2856
i \ T
® = &‘ 0/10 ‘ /10 | 3/10 8/10 |  10/10
1 J
d=log 1.3
L =X1’l—(h1+hz+ “““ +hn_1)d— '%d

—log 2856—log 13 (,++1p) — 5 log 1.3

=3.4557-0.1139 x 1.2 —0.05695
=3.4557—0.13668 —0.05695=3.2621
TLm=anti log L=1828 (ppm)

EBEAR -
Vmy=drx -2 A=h) o139y » 00940214016
yVimy = 212 /046 = 00257

mu=L+t)”/ V(m) = 3.2621+1.96x0.0257=3.3125
mp=L—t 1/V(m) = 3.2621-1.96 x 0.0257=3.2117
WEEARE 1628~2053 ppm (P=0.05)

b. FEUsEsREE Chlortetracycline HCI

Ay TLm [E2BE » ek 20°C sy » BEBENT ¢
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BEE (ppm) | 40 5 68 88 114 149
% - & ‘ 0/10 | 1/10 3/10 | 8/10 10/10 10/10
\ i [ | ‘
d=log 1.3

L—log 114—log L3 (5+15+ o) —log 13

=2.0569—0.1139 x 1.2—0.05695
=2.0569-0.1367—0.05695==1.8633
TLm=anti log L=73 (ppm)

ERTR
Vimy=as 2 U=BD _ (g1130y » 0OHDLL0IE.
y/Vemy = 2P 04600057

mu=L+t 3/V({m) =1.8633+1.96 x0.0257=1.9137
mp=L—t 3/V(m) =1.8633—-1.96x0.0257=1.8129
BEBARR 65~81 ppm (p=0.05)
c. B3 Spectinomycin
Ay TLm 8 Z4E 25°C KT RIE » BEHRDT ¢

L& (ppm) 1000 1050 102 157 15 | 1276
1 i ] \ |
% = F | 0/10 . 2/10 410 8/10 i 9/10 ’ 10/10
d=log 1.05
4,8
L =log 1276—log 1.05 (10+10+10+10) lo 1.05
=3.1058—0.0128 % 2.3— % % 0.0128=3.0700
TLm=anti logL=1175 (ppm)
EAHRR :
Vimy—d? 3 b (1~—h;) 00128y x 016+0. 2140+0116+0 .09
Y/ V() = 2028 /6650.0034
mu=L+t 1/ V(m)=3.070 +1.96 x 0.0034=3.0767
my=3.0700 — 1.96  0.0034=3.0633
WUEHESRRA 1157~1193 ppm (p=0.05)
d. HEHEE Neomycin sulfate
A%z TLm {ERFE 25°C Kl FIRE » FrlsemT ¢
EF (ppm) 1100 1430 | 1859 | 2416 3141 \ 4083
T ‘ T ] |
%o o& | 010 110 ‘ i 210 | 510 l 10/10

d=log 1.3



1

L. =log 4083 —log 1.3 (10+10+10+10) log L3
=3.6110—-0.9x0.1139 - % x0.1139
=3.6110—0.1025 —0.0569=3.4516
TLm=anti log L=2829 (ppm)
EREFR ¢
V(m)=d?S by (l—‘hi) = (0.1139)2 x wf_o%%f_o_ll_évtoé
1V ' V(m) = 0 1-13»9 % 1/0.59=0.0292

mu=L+t 1/ V(m) =3.4516+1.96 x 0.0292=3.5088
my=L—t 3/V({m) =34516—1.96x0.0292=3.3944
WAEEARE 2480~3227 ppm

e. Nifurpirinol

B2 TLm i » 275 20°C Kbl » BERHET ¢

L=log 120~log 15 (34 1+ 10) Tlog 15

=3.0792 —-0.1761 x 1 —0.00880=2,8943
TLm=anti log L=78.40 (ppm)

I (ppm) \ 200 | 280 | 39 5.50 7.70 10.78
VA i 0/10 ‘ 3/10 4/10 8/10 | 10/10 10/10
d=log 14

4
L=log 7.70—1og 1.4 (10 10 10) lo 1.4
=0.8865—0.1461 x 1.5 — % % 0.1461=0. 5942
TLm=anti log L=3.93 (ppm)
ERAR :
V(m)=d: 3 2= h') — (0.1461) x 70'21“;8'341”413
V/V(m) = —056—1 x 3/ 0.61=0.0380
mu=0.5942+1.96 x 0.0380=0.6550
myp,=0.5942 — 1.96=0.0380=0.5198
WEBARE 3.31~4.52 ppm (p=0.05)
f. Nitrofurazone
Az Tlm s 276 25°C xESHHE » BEERNT :
R (ppm) 15 | 23 “ 3. | 53 80 120
T &R 0/10 ’ 0/10 ‘ 2/10 2/10 | 6/10 10/10
‘ ) [l
d-—-log 1.5



fEHAR :
—aes M =hd) 7612 5 01640164024
V(im)=d®x i~ = (0.1761)* x 01
v/ V(m) = —-0'13@1 % 1/0.56=0.0439

mu=2.8943+1.96 x 0.0439=2.9803
my,=2.8943 — 1.96 x 0.0439=2.8083
WA AR IR R 64.3~95.6 ppm (p=0.05)
(2)3pi T B L
6 FEfaNEss ey M AYE e 2 R B L » JOREEL > PURRBEEAN o i 4 R AYmAE SR AR N
a2 Chyperplasia) » BTGE AR fi ARG (Fusion) o ARAVIERRGEE (R 1) »
6 FREOEREEY At REFE T B R SR o
TEaY s » DA A 22k (Vacuolization) jz4 » 6 MfIASE S [REMKEE (M 2) o

Fig. 1. Hyperplasia and
fusion of gill
lamellae. H & E
%200

Fig. 2. Vacuolization of &
liver cells. H&E 1%
x 100
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T VA BB A RE T LAY R MR EPE. (Focal necrosis) ([i#3) o #{## » Nifurpirinol
¥ Nitrofurazone fl|5|# triaditis (i 4) o

6 fEELASEERET [PV RYEEE (W 5) ¢ hyalinedegeneration (Jii] 6) o Nifurpirinol %
Nitrofurazone B2y massive necrosis (il 7) o Nitrofurazone #[{&§$/ Ty hydropic
change o

= Ok > SUEGE 0 BiERHTEGE R Nitrofurazone 5 [EZ.OJLH M ([#8) » Nifurpirinol
A 5 DR OB O BB R ER 4T o

Fig. 3. Focal necrosis of
liver cells, H&E
x 450

LR i g We o gs "9, 00
N
- e ', . & ..'.J".“
o .b. . - ‘y.t‘-.
‘: 0} 4 oY% .:0 M
4 , N .y :’“...
Fig. 4. Triaditis in liver. <
H&E %100
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Fig. 8. Hemorrhage in
myocardium,
H&E %200

6 FR{ASEHED B hemosderosis  HFcll o W4 Ay R2EE LURMAO RHEE » B hIlLL
Nitrofurazone i {7 o

6 FRfASEIIHED R H I b B A s8I » BRI A A T o

(3) MLy

it R 6 R LSS 48 /IR M S 8 (b > TR 1 o g L R 0 [T ORfift A4S »
IR OF 8 FUEL LRI A D o (RIMAL A R RIB: Nitrofurazone b » MoffEFRIER it o FH LAY H
» Tk T il HEMIC KR I » Nitrofurazone ZHER AL » Fifik 4 MM o EH 1B B -
6 HEALIABEIGE L BRIR i o TTTBE PRI ERA

Table 1. Hematological effects of drugs to eels.

Differential leucocyte count in %

R BC Hb

Drugs W BC .
: 10¢ 8% Neut. Lymph. Mono.
T i = = i - S S S~ ————— . - — ‘ - o ",77‘77 —_——
Control 3.16 12.00 \ 3950 16.00 75.25 8.75
|
Chloramphenicol 2.64 © 1400 | 3,150 41.00 49.00 10.00
Chlortetracycline z | - b .
hydrochloride 2.85 11.00 } 3,350 46.00 54.00 0
Spectinomycin 2.95 11.00 | 2,600 23.00 73.00 4.00
Neomycin sulfate 242 150 | 22,100 66.00 23.67 10.33
Nifurpirinol 2.87 12.00 | 3,200 18.00 50.00 2.00
P 4683 | 2557 67.85 6.58

Nitrofurazone 291 7.00

1% b R
()P H
Wik#2 TLm ffif5 1828 ppm » #) 180 ppm » 360 ppm FEHEHLHETTIRER © 45 3 K&
2 )& 68 F AT I AR MR R B ©
B AE 360 ppm PLEEVER L » 725 3 TN AL B FREMRA TR > (RAEEE 6 FKIRFRLIALERI
A 2,180,000 » (MELHIAEE 10 » 111fiLkk 2,100 » TRE 8 KREATET: o RS » 7248 6 KN
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BRI AL > BTN E AR » IFMERZEaqt » 1§96 hemosiderosis » B/MEREER hyaline
degeneration o £5 8 KGRI St » IREFOFABLISL » 137 MM i BRI ZTE o

YA 7E 180 ppm EHEKAKPWBE > 755 IR K 6 KRR RRIEEBBIEF o (HEH 9
FEFRLIMER » WAL TR & MERISGE » 48 » T » JEREHHBER 360 ppm 2 EABLIAREE - 5512
KR 2 LS » FIBREVER R 14 REMIET -

@RI R R
B FRERERS R TLm £ 73 ppm o %Ll 7 ppm » 14 ppm RMBEETHRER - &
T 2 B8 AT MR IR EERE -

SR7E 14 ppm FES A > MPWEREES 3 KEEER » 4 6 REHLMIR » MALER HIURER
B > TR 9 REHELIMERIRAZE 1,960,000 » MALKIHER 9 > EHMERRL,000 o FIEBLAIREE 3K
BERRENRAREL > 4 6 KA BE RSB A RARERAREE » TR RRESESE - B/
WHR o 5 Kb | RIBRIET » 5 8 KR 2 BIEL « 413 RG2HL o

WYA7ET ppm HES A MERB(LRE 9 REFHE » R 15 Rg2E NBRE - I3 TR Lk
(LIS 6 KRG HBIARRE » BT R - RIUZRBIRY RS -

@VBHEH#E

By TLm & 1,175 ppm s Ll 100 X 200 ppm TRtk U8 o

200 ppm FII FEHBMLHBLES 6 K o SHEBMLRIER 12 K RERRE » FTRIRUZEIE -
21 KEFEHIET

100 ppm FAEABRRERA » RRFNKEFIREE LB o

@ FTRRBR

FMERRA TLm £ 2,809 ppm » B 280 K 560 ppm EFTBMER MR -

560 ppm FA7ERBGBE S RTINS o REEBLRITESR 9 RReFRATHy R4
FERBRRPRBH M 0 280 ppm FATRRBRE R KRB A LFTEL -

(5) Nifurpirinol .

Nifurpirinol # TLm {E£ 3.93 ppm s FLl 0.4 ppm XK 0.8 ppm EFTIRE:HEAR o

0.8 ppm R 6 KB HBAMBER  WESLARE 3 RUBARAUHER 4 KTz
Hafk o 45 6 Ki#5 B R massive necrosis o TR 11 REFZFIET °

0.4 ppm FA7EREGRE PR A M YA » (AR5 9 KRBT 22 Mt o

(6) Nitrofurazone

Nitrofurazone ff§ TLm 45 78.4 ppm » #zll 8 & 16 ppm #ETEMEEMRFRR - A7 16 X

8 ppm MAREBGER » HARTHME FRE B

Table 2. TLm and tolerant doses of drugs to eels

Drugs TLm (ppm) Tolerant dose (ppm)
Choramphenicol 1828 180
Chlortetracycline hydrochloride 73 7
Spectinomycino 1175 100
Neomycin sulfate 2829 i 280
Nifurpirinol 3.93 | 0.4
Nitrofurazone 8.4 - 8
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TEBARESHNABEAREEMERTE  BHEHE TLm (Median Toleranc Limit)
£ o MRKESEMEN RENAEEENRB TS FMEA TLm™ K5 o TLm ZRERKHE
RAEB N R E NS RERE » E—ERHA R RETS0ZIRE » — BT E MR
FAES 24 /1Ny » 48 /NBE R 96 /N o (B AR AR A MIERHER 48 /INRED o ARTAZEEN D 48/ e RO ERHE o
HEadE  SIUBRER  BEE » Sl FEHS » Nifurpirinol % Nitrofurazone % 6 fEKE%E
42 TLm o

Doudoroff-> (8 B @R H TLm » (A3%:% M —8EE &4 5 i) Van der Waerden 359
i@ TLm » WEBRE—8 AUBTHERYEREAZS B EREEERME -

vy TLm SRS RENR2RE 2GR  AABRE G » HURZEEERE® 23|
B HORE R o B REMUFIESH 48 R TLm FREZEHH 0L

KW & kA RS fafy TLm ER TR 0.1 2 Z2WEEINEE 2 Fins o KRR 2 A » HAl
EEBPTHE BNRE  HERERETEE o

ZEH L TLm %258 0.1 FrEEHERRE » H220 A - aLURHETERE > T8E
1 R T R B L AR 0 AR B AR KRHZER - SUMR 180 ppm FEEER 6 RDIRIARE
M R B R Y - (B8 9 KD A St » HALEWHE 6 X - IURKERNR 2R
FE 7 ppm » £5 9 KIFTI3 268 Rl He S VIR EE S (1 TI&E 6 KGRIl » HLEHRR 3K
o BMFENZL 2P 100 ppm 78 30 KAYREEIR » 585 BB AU RS RURMENEL » BHL
SHAREDR 30 K o FMERBNZELEE 280 ppm [REWRM » ZHAHRRI0K » Nifurpirinol
HZA YRR 0.4 ppm » 7ERRBREEA MRS T KSR - (H7E5 9 K5 R RATAIERZ2HE
1t » HER YIS 6 K o Nitrofurazone fyZa#E 8 ppm » 78 0K ARE LR fU 2 KR H
Byt s WEHZEHRB 0 K-

AWRERIET 6 EAESEY  WNEAK TLm » 24 REAH R » TRISEER
ERERBRES -

1 =

KRB 6 kY » BEIFHE NG R A RSN - ORI TLm » ZRREREL
R ¢

Sz TLm £ 1,828 ppm » K&YLE 180 ppm » RAMEAHIH 6 X RIHERERZ
TLm £ 73 ppm » L& 7 ppm » ZAFEAYHS 3 X Bl%Ez Tlm & L175 ppm » &
281 100 ppm » 246 HHARR30K ; Hrig k2 Tlm & 2,829 ppm L2 jerE 280 ppm
» edefi FOHARIAS 30 K 5 Nifurpirinol ;2 TLm £ 3.93 » %22 0.4 ppm > el RIS
6 % ; Nitrofurazone %y TLm £ 78.4 ppm » Z2 & 8 ppm » L&A 30X -

B B
ATRRREBG LI 78 (ARDP)—5.3-0— 158 fibiBFsicion » B M « Wit
AR -
2 % X B

1) BAREME (1965). RSICHT BB HARMALT A 404 1L A25A B
527355 ¢ 153~155
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The Pathological Study on Gill Diseases in Eel
Chen-I Liu*

Abstract

Several kinds of gill diseases of eel were carried out by gross and microscopical
studies in order to obtain the disease picture for the diagnostic purpose. The
presented data were selected from the collection of more than 1,000 diagnostic
cases in Fish Disease Diagnostic Center, Taiwan Provincial Pingtung Institute of
Agriculture, from July 1977 to April 1978.

The eel diseases affected gill principally in Kaohsiung-Pingtung areas are list
as following:

Columnaris disease: Flexibacter columnaris.

Myxobacterial gill disease: Myzxobacterium sp. (eg. Cytophaga psychrophila)
Mycotic gill disease: Branchiomyces sp.

Myxidial gill disease: Myxidium sp.

Cyclochaetiasis: Cyclochaeta (Trichodina) sp.

S o

Gill fluke disease: Dactylogyrus sp.
Among them, the mycotic gill disease caused by Branchiomyces sp. is initially
reported in Taiwan.

1 L

EER—-NEEFELRAE-AENENAME » HRFEEH TRRZSERBHO| 28— T
PlZ B BIREEA T » ERE P X E D MR 5 0 2R ERARRERRERS(LLIRE
it

AR dite i R 2 AR SR IR < BOWRT A ¢

1. fEERS (Columnaris disease): Flexibacter columnaris
2. BRI MER (Myxobacterial gill dssease): Myxobacterium sp. (eg. Cytophaga
psychrophila)
. EEEESR (Mycotic gill disease): Branchiomyces sp.
. BETm T MAR R (Myxidial gill disease): Myxidium sp.
. HigiE (Cyclochaetiasis): Cyclochaeta (Trichodina) sp.
cEaiE (Gill fluke disease): Dactylogyrus sp.
Her Branchiomyces sp. 5|2 2 il e Y BRARR PR A B HRZHED o

* BVRFBBARSERSE O

(= N i
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1

TAFRABRNBRAERMEE » OAEERR WP RLUBRRE EYTE » OREAER
BERFKERMNEE > INEERER R EHRABEEA G o (%8 REMEEZ R » 8%
ZEERRARRBRE - CEERE BB ZEBRE - B AR am 2 R aa SE
AZaF o EREE L HMEMERHEBR R OB T » TWRZEL A — B AR TR EERGT
TRUREERPHO) o BMERTRHATLEY  DRBEEREEY BRMEET AR ERB T
fEe

MB/RFCERTREE  MERESEEY I » HE RS - B - RRRERE
AT - WA BSZARRRED | - BEATEREFZREE - FUREEBARSLIEE
RE PR NAE » AR REABMNE AR ERMEMERAES  BRAFLFREA TR E
REERE » TR BRBEGT o ARETTIR N ZIF RIS E L RIC 4400 A REARS
DFRFCARGER 1,000 Aafe 2 mpinh o SRR E DA SRR AMTRE KR  TREEERRZA
IREBAA MRS ER LN RDH 2 B WRHBHAERARRERBIREE (Pathogenesis) J5iH
ZB% o

BRA—BER > BREERFES > BB Bz R MRROERG » SERFTRM BRI o K
AT BRI A FRAR IR 2R B B LT IR R B — R U T B 2 T i o

ot

i S 3
1 Ak

—NELELAE-AENEHAR » NEFRREREF 2 R2RFERE S DIERRRREE
ZIRGIRHEL o

2. FRAF A BT

BRRIRIEIEARIET » BILL 0.04%5 MS-222 (tricaine methane sulfonate) K¥SWeRmti e &R
ERIRISEE o IR » Bl—/N SR HBE i R ER A 8 -

3. W AR ¢

BB 0 A 102 ERARTERER AR EE XM A% BRTER— N IEHRK Gram—
stained smear » Jt¥ERR Cytophaga agar | » DI5y# Myzxobacteria B#IE o ( AEBRESE
Wiz B » H—RREE 2 M MR E B Cytophaga agar 41> Rt Trypticase soy agar [
RHEAbAKFR Gram—negative HIEHZ5HE o M O BEARIRERITSL - MERER ~ B RHEMAREC
#%k o) #7E Cytophaga agar ZiE&¥ FHBRHEGZE% » BREENHIZESR » AIER
H&FHETHEN REM o Myxobacteria BEALEIYRE LA EHR Gram—negative ZRIEH
(B o (BRED HFERME GRS Flexibacter Columnaris At Myxobacteria (I Cytophaga
psychrophila) WiF| Y Congo red ZRRELIERZ o F. columnaris £ Congo red {5 » H
i C. psychrophila Bl o

4, MBREERE

BYRGE R H A BB s 2 AR B B E R0 ZTIREHE - BEEATTABEERTA - ’gj
Hiag DI AR SR i (Hematoxylin—eosin staing H & E) » §i ~ SR R R HEE T
e




— 47

Fig. 1. Flexibacter columnaris found in Columnaris disease. Numerous

Gram-negative long slender rods were cultured from gill. Gram-

stained smear. X1,000.

# £

— ~ fE#ns% (Columnaris disease)

A teaRans gkl Cytophaga agar 73#iRIE » SEHEA Congo red o [ IE T E £RIN
B Flexibacter columnaris o Bis RS Al B4 7 R HIE M 60 - (BB BAERTF » 35K
BER 15°C RIARBEA AR o

() PUHRFRIE Bl

R BAE AN A TR AR AL 5 BRI LB B 4 R LA R AERE o R R R R B T e e AR AR
CHBE RIEYE (B 2) o FTBHIR Bz AR AT BRSNS » WA R OZIRY - SRz IRm L
ViBHEA » EHIE RS 2 B  f/NTR 0 B —EAREEIR B R A - B GIRE R SR T2 8
R BEFAZAMREE (B 3) o BREBSLIRTI AT R R SR E R » (BT -

(i) A ahR T B (L :

AT R 2 TR R R e B A - BERIEAREEN - Bl (Gill fila-
ments) k3K HASTH (Gill lamellae) 2#EEIE » HAMETAT% o KT TRBEESIRIYT RJHE
B M RURBET S Bl 2 S8 2 SRR R AR (B 4) » RIERRE R AL o SSIEB
B R ~ SR ~ EHERS 2 A W R SRR B Z e (fibrin) » 30 & A AL Bk
LR o AREHEIESNEDAL AT RIS 2 b R4 - HE B (lymphoid cells) B » BEK
il (slime cells) HHAETBEE 57 o A RGIRTEFRET R RS 2 ARREE (8 5) o
A AT o ATTZERAERE AR - TSR EBRA RS BAEE - EHBEMEZ R ARk
S RIRTESL o £ H A S AR R 88 5 QI fE 2 FE M S8k o BRERSL » KI5 TR G TT AN B UG B¢
BX2RES(L  FFaifeZEANT RIS » B—B A2 o IR~ 12 5 AR R
ZEESBEL 5 ENATRE AR » R Z FREE -



Fig. 2. Columnaris disease.
Showing the lesions

of tail-and fin-rot.

Fig. 3. Columnaris disease.
The most upper
portions of gill fila-
ments were pale

and sloughy.

. Columnaris disease.
The gill lamellae
(top end) were des-
troyed and replaced
by fibrinous exuda-
tes. Hemorrhage was
also noticed in the
inflammed area. H
‘& E. x100.
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Fig. 5. Higher magnification of Fig. 4. Some rod-shaped bacilli found
in the desquamated tissue debris of the gill. H & E. x400.

=~ A w1 msmy (Myxobacterial gill disease)

FIFFRE Flexibacter columnaris P42 G i ATEE AT S [ 2 68 BEDHR o 7655 HoE H5KW
Fo K 20°C ZEARH RBA o ARIRELL Cytophaga psychrophila R » FERE 450
Flexibacter columnaris T3 (1 1) ZHEEME Congo red ZRak:IEUERZ

(1) HRFEEREsL

AR A R K A BRAEAR P A3 (b o REAERER AT » fREEL » I EEDLE M~ 55k
(B 6) o st BRG] » AIARIBGEAER - (AR BRI 5 (B S AR 2 S eI R e
BB o

Fig. 6. Myxobacterial gill disease. Fushing and clubbing of gill filaments
associated with excessive mucus discharge.
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PREBEL RS - KA AIRRAR B MR 2R RS o F L] AT R RRIEAR - AU E AR PR - SEAT
P4t BT RREZEK o

(ii) #ksmatas(t, :

BEERZ 8% PRB(LLIGRIR 2 b BOR A SRR WA I » SERRAR LA RS BK © A L BIR B
K 247FIREEF » HEBTEH % < Mlare s R RIEB Y o LH EIRRSE » M L E WY
SRR TR ZEREIR » IR LR R AR (7 ~ 8) o SRR A Mla By | AL » Sl
Botii g el » BIRaT R/METEA (I 8) o PRETWENT 2 ASRssil - BER . ILE AT REEE
RGN 2B T WS o

Fig. 7. Myxobacterial gill disease. Thickening of gill epithelium led to
the fusing of gill lamellae and formed cyst-like structures under-
neath the sealed lamellae top end. H. & E. x100.
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Fig. 8. Higher magnification of Fig. 7. with lesion of focal necrosis.
H & E. x200.



G -

I 2 el 2 T B /)Ny B LRk B8 (hyalin-droplets  degeneration) o il f#AE -
TeETfRAE > BRYE o 3 RAL(Z S ETBRANER T S ©

=~ M rmeRsE (Mycotic gill disease)

JERE Branchiomyces sp. WO 51 2 88 SURERIN o AQRERA IS - LR &
S W2 S AR TR S BB o — DUIRER I BLIREK - Wt R PGE > RIPFET o

(1) PR L

TREMBIIMBE AR » KOERRIRTE » SRR L SRR 0 HLT RS o BRI R AT 1
45 AU SARSRL (0 o KL > (I ERE > BEARZTWY o PRERSTRSEA} o HALERE RIS RAEE o

(i) #LERHRTR S :

RS AR 2 R R T o A — 5 A A R B AL RS A 50 8 A Y
Rfs (6 9) 5 AVEM TR » ARTERPEFISEL - BIREMIRRN (L0~ 11D o AR
C A A S BUIR 2 KR Chyphae) 7ERE A BT o #EU)N AL ML ki s P ST 350 ]
B SRR A > B (Syncytia) » SHMSZIDPRAKIRK » AEEIP  E
f&i 10-14 um Zi T (spores) Wefll (W9~ 11) o FEAf MR A-ZAUM » THRESARM R 217
A T s SRR 2R P b3 o TR R TR R T M LA o

Fig. 9. Mycotic gill disease caused by Branchiomyces sanguinis. Note the

syncytia and hyphae were confined in blood vessels. The syncytia
contained several globular-shaped spores. H. & E. x400.

v~ #bTa T &tk Esss (Myxidial gill disease)

SRR ) R AR 2 RESTR T8k Myxidium sp. K 5 1 2 BRI o

(1) AR ALEERIL

T RRENT T RS o S (ERR RN BT R o (LR AR R T AR R AT A M T E R 1R
R o AREREEHLES o SiRERA S MEE (8 12) o PRERFINEESL o HAERIATA ~ T - PREERRER
RULBETL T 5k o PR R TR AR TS [ P AR -



Fig. 10. Mycotic gill disease.
Marked necrotic
change of the gill.
Fragments of B.
sanguinis were dis-
tinctly seen within
the blood vessels.
H. & E. x100.

Fig. 11. Mycotic gill dis-
case. B. sanguinis
deposited in the
blood vessels of
the deformed gill
lamellae. H. &
E. x200.

Fig. 12. Myxidial gill dis-
ase. Note the ir-
regular denuded
gill filaments.
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(i) 7 R 2 SR8
FBRUI A T 285 T sk A A AR BB NEAERA 0 BEia®E (pansporoblasts) o fAREE HIEL

JRIETE - SR REBE » JODARE (8 13) o faBEhFEMFF ST (spores) » BRI » MiimBElH - =Y
10 o0 289 5 o WiNEABE—(E » BIE P MT RAEM  $RAEREE G/ (I 14) 5%
B B BOLE > TRURERES  JEEDASTE AR A o MBS ~ HUmBER (B 13) o S ERERAI R A%
EEIPE B A R o BT TR BOR RESERLERRE b (I 15) o

P ATRMPATR TRA L ZBBRA  ERMMBRSUNE A » JhrIEBETR Py g
KEAEPH ARG T ik 2 A A AR o FEPBE » ROTR T a4 VR R IR 2 SRR 0 A
HELTY R 4 4R (R TR AR UL I 55 2 (UM BRRLITIE ©

R {&
\MU‘MI 2 S .
Fig. 13. Myxidial gill disease. Two round-shaped pansporoblasts of
Myxidium sp. which contained several spores were found in the

gill lamellae. H. & E. x200.

Fig. 14. Higher magnification of Fig. 13. The spore was fusiform in
shpae with a spherical polar capsule in both tapered ends. H.
& E. x1,000.
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Fig. 15. Myxidial gill disease. A ruptured pansporoblast was found in
the gill and accompanied with marked fibrinous inflammatory
reaction. H. & E. x100.

Ay HphERdi 2 A AR

TE—RERIE N B A » SRR B A A R 2 W A o WA B IR A B R s T
itk (Cyclochaeta sp.; Trichodina sp.) BB RN B a2 $538: (Dactylogyrus sp.) % o

() #H#a#Ek (Cyclochaeta sp.; Trichodina sp.)

T BRI ~ o R (BB AR 5 RS AR RS S BT AE R - (HE R 2 ER Al
2 RAF A o B iE AE IR (rings of hook) » #Ard: We s fa W I7EAR I LB - SERURIBK T 68
KR WA M AMRELTE (M 16) o MRS SOl R ANBL 2 SaR 5 IR ZrAaRE » AIFE S B R

Fig. 16. A bell-shaped T'richodina attached to the lamallae epithelium
of the gill.

Crushed sample. x1,000.
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ERERSINESTRRETT « WS FERS 2 NI BINEIR - RAETFISE Ik Et - IH Y
FE20MALA b » SuBAMEA SRR 28T (W 17) - St piimille - RIS W0 - 1T fia
M) 5 — BRSSO TR (I 16) o

Fig. 17. A saucer-shaped Trichodina found in crushed gill tissue. X1,000.

(i), (Dactylogyrus sp.)

EEASH A BEERE (Gill fluke) o ZEFIFHBIE RERERIEA » LHMEKR o MHERME T
o HRE SR A » 240 0.1-0.8 mm » SEFLIT MU AUES 4 08 o i SRS ) b B 1 5 57
M CEIEEE) o sdismS IR » AREISG—E R IR » Higgz/ e (R18)
o FETEL SR PR 7EARTENL » M BURI M b e TR (6 73 A 4 R AL o RO RSN L - BRFIERE
PS4 RN » BARREERIIR (O o

Fig. 18. A Dactylogyrus was identified by the presence of eye spots (4)
on the head and a pair of anchor heoks with some marginal
hooklets on the end part of the body. Crushed gill tissue.
% 100.
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=5 -3

B4t Ordal 8 Ruckert® jA—fLIUJU4EERSE S Chondrococcus columnaris (B3KE %
R Flexibacter columnaris) LIZK » # %8R HESRE A i SUBMBS /R HE R4 i B B B2 AR & I
&R E ZIRA® o KEW 5 R B AME 2 FRE  MERRRS BERRS D 2B o

APDFTHEZ F. columnaris B4H| » A BRBBMAREERB RS KMTEL8HRE
WPl S BEE] Aeromonas sp.t® o FRERZE (1977) 0 s BHE B RGBS MERKATVRER ~ 400 ~ 054D
Z AT RRAER BB LHEMEEH F. columnaris ZIEZHE - B2 » KfK2 BRBYAEEE
e Aeromonas F R EAERH 2 BRG RH MBI (Stress) ZFKRUD o F. columnaris Fr5 i< 835
R DU PEME R R AR B BRI E B REET R » HRES A RR M,
WATBE AR 5 2658 (R DURREAN > b B A TGR B 5 Wokh W T # BUAR ARG S8 » RTINS MU 2 3 »
FERURR LS 2 FETC o AT HL RIS < W AR » SERIREE » BB SR AR o — UL
—NEOFEBREH » AAREBAEBR IR MEIER] KRWMAT o DB » BE » IR SEmT568
SRR B BEEARRCBAE AR RS T ST R — RS R R o R
o TEREK] ZRERM LI RERFAR R L » BERHRE » MRIBUREIR 284 » IR B
HB NG MEREREY: c —LEAE- L EEBREH » AABETREMTBRLET Mg ]
s AR OERRIARRLL 0 HEERREER 70508 th BB IR EEHIER » TR ESRA » 2R
HARB MR E MR R R AR 2R PR A BRI L LR B - Rt » EEEITEES

MARER S | 2R B R BN R At AL - (BB - IIAEE THREX) » MEREREBRER
HARERATS 25 ARSBZERBERRREEZHE

EW—HZ Branchiomyces sp. 5@ RMAR 2 RGIHE - 3 (1977) @ BLERHBCER
RO R BB R AR 2 R B o IR DB —EZ FETIFRERDE » SURM RITEER
BB RE MBS TAE -

Branchiomyces sp. 55 LB Phycomycetes [ » Archimycetes a7 o Bl RIERELE
Branchiomyces J& (genus) & B. sanguinis } B. demigrans Fif& (species) o [LEEHREES
B 9-15 pm ZEM  LFERMEFRRBME N » RMESLTRIL » RFEESCRBTHRT
BH. > JREBIRE ~ BEMFEL " o B demigrans. TEfFEBMNESR £ RINE S » HEHRMREEZ
KIEH » B B. sanguinis {ERRRIMEREZ o RPAEHT RRGI > AR 36 » AT 1
FREREBKERERRMER » LEIGR B. sanguinis ZR&REH] » WPEE—SE o

AEARE TR T8 (Myxidium sp.) {E§RHEES 10 BHES 10 RRIO 7 maEHEA#H
5 o TR RANR TRESYRS] » INE TR A A 2 R SER AR 25 Fagead o o
HEBWZFEGES o ROSHET » TERBRE (RNEEERER) - W05 AR RETT &
B© o EREMIT R 2R TRARESEERNE » BRARVBCTESORITE - hEESE (977 ©
T R B ESTR TR e il KAl o TURE EIAERL o R Myxidium 7% species Z#E7I78 REEE
B WEEMERRERT—B - WHEM e RARRFRETE » DIRHMBINT » PLASHEEE RS
TFERT (parasitic emboli) » BFENARMEAFT A > EERESMLE » THARGRERTER
ABRZRYZ— » KRB 2FEARTREER o HRMR FRERRRETE » AInEBEEE
ZBREEGE o AR ERAFRE

HiHRRERRERRTE R cFES o HWM=RE (Gyrodactylus) BUERI Rz o &
K RS PR ALERE AR SRR SR gE R THR & A8 0 W B B E A RN
BUDBRAE o Egusa (1970)® ¥EfhAHEE BREE B sk L /NEEE B 5 B - TR HRRIBmE
KO E T 0 DIREREEA S HE TR Z M RIE » (RERIBLER NI o LBk » BmRaiE
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RRZBEERER » AREREA o HRRBATE b2 RSk MR A g% 4 2 A0
» 3 FRBTHIE B » BoHET EMRAR R 2 I KRR o

AT 5 2 B R S A 2 8 RN T RALIREETE ¢ SIS TE RUR S A SR
L. o BEAAE BRI IE 2 IR BRI S (1 AT » (LR BRI S S B e T
B RBEEREE § K52 AR TAERBERIRRR » DK B 88 5 THm < R
T o AT R I I SRR R R TR R R R o WE L REEREE M,
i (cellular response mechanism) BUAILBIWNEEAKRZRA » BRI TTHERERRREZ
R (T L BT R R A F g 3 1T A B U B o BE TR OBk (mycotic infection)
» —HE LY SR BB N3 S (granulomatous lesion) » (REZERRARITE o U9 AR
Hi: IR B RE S AR, > KR Bl R B s R = B KA » [ARERE
B B3E IR A  IKE » I T LL B M 2 B o 2 M 3R (40 macrophage
% lymphocyte) H#AEA WA ¥ 1Bk RS 100 BAERAR A&7 5 T ZS B0 IR R e
B QT RERREBE o '

i E

AREEREEGREAZEYBELER » EHBGE - XWRFEREESE » #l% Branch-
icmyces T Myxidium FFIEHEE L ZIREAMUEERR » FRIEH o ‘

2 & X K

D) Bk~ IR 1977, ASRREERME (Flexibacter columnaris) W o BEKE
2EFIERBHE M p. 41-540

2) HEEk -~ ErE o 1977, BRTEAERZRERSR JCRR Fisheries Series 29: 47-49 o

3) ke » 1966, EBEFRMBEEESRE=RFERERT p. 30-36.

4) ke » 1977, FATRHIAR. o

5) % BHY - TEE - BAM 0 1977 BEFRAZEBFEMEMRLLHE - JCRR
Fisheries Series 29: 7-12 o

6) BIESK » 1978. RBXZEH -

D LHE=S% 1974, RURDEHRSt A « U7 ¥ - A< 7 p. 89930

8) Anderson, J. I. W. and D. A. Conroy. 1969. The Pathogenic Myxobacteria with
special reference to fish disease. J. Appl. Bacteriol. 32: 30-30,
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12) Ordal E. J. and R. R. Rucker, 1944. Pathogenic Myxobacteria. Proc. Soc. Exp. Biol.
Med. 56: 15.

13) Peter Finn, J. 1970. The protective mechanisms in diseases of fish. Veterinary
Bulletin, 12: 873-885.

14) Van Duijn, C. 1976. Disease of Fishes 3rd. ed. p. 121-122 Lond.:Iliffe Books Ltd.



— 58 —



59 —

B IR AC AR R Vibrio parahaemolyticus 753 B
MR, o« AT o JEAAE o BOICHERF

Isolation of Vibrio parahaemolyticus from Cultured Hard Clam,
Meretriz lusoring in Hsin-Chu Areas

Mei-Kwei Yang*, Chu-Fang Lo*, Rev. F. Huber* & Guang-Hsiung Kou**

Abstract

An asporogenous, Gram-negative, short, curved bacillus was isolated in pure
culture from numerous moribund hard clams, Meretriz lusoring in the Hsin-Chu
areas. Morphological and biochemical characteristics of 8 isolates conform to those
descriled for the Vibrio parahaemolyticus in the literature. All isolates grow well on
general culture media and were active in the production of gelatinase, indole, cyto-
chrome oxidase and starch hydrolysis. Acid but no gas was produced from fer-
mentation of carbohydrates. Very sensitive to a vibriostatic agent and novobiocin
and chloramphenicol. Growth occurred at 10°C-45°C and the optimum tempera-
ture appeared to be 20°C-37°C. Optimum salt concentration for growth was 3%
and 5% NaCl and growth occurred at the concentation range of 0.5-15% NaCl
Growth occurred at the PH rauge of 5.0-10.0.

Another study was also performed to determine the pathogenicity of all isolates
of Vibrio Parahaemolyticus on healthy clams. Clam mortality occurred after in-
oculation with this pathogen for 90 hrs at 28°C.

il

1]

—NECFEN AR+ AEZEIRHTE LSS ARENS » BEERERMSURZ KRS
T ERERRK - BEALTOER > FERDET MR - MERER ABFECHTTE
R » (AARSATAF BRI » IARRE ~ B EREEERE SRR ~ Wkmgy 8F
Aedk ~ MEXATE ~ R R o @

HHEEAERERCER W » BHCELRRE o BxB® ¥— LN ARERER
WE—EERNS RERERC ZRABRI TR : OB EEE RS S RRRER » SR REIT
o (WRTHY - QW EME LRGN RARATRERE « HETE « ZihsF - @EHEREE
Wl BRI OO - SERUBER B B R BIBRIATET  BARMER — LB AR A — LA SRR
EEREHRESREEM AR ERR » RERNRCEREN T KSR EE LT 5
H® o FIIUR BB TALEZEL » BRI > ElbbfEd  BEARTCREEBUETRE
P BB BETTRE AR EEES 0 REERIE  FIREEE IAEREXRETE - Bl

* B KEAYER (Department of Biology, Fu-Jen Catholic University)
** EEAEEYESR (Department of Zoology, National Taiwan University)
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WEHEEAENCEEAR  ECREERENER » RILE-ERER I METHL -

BTSSR » ERERRPHFRARS - B BRI » B BB BB MR 5N
AR o Takeuch %@ R—AAQERET —EEHKEY « LESW 2/MEH » FMIR1-3
XNy Achromobacter » 23 HAKEE (Hiroshima) E@YAFEHEE (Pacific Oyster) 5
BIETREE » SRR TERAIE R e A B (cell filtration) HWEISKAISLARMMEE (tissue
necrosis) ZH 4G o Numachi&® R—AATERE » #R—AAOERBARE (Matsushima)
EEHERBERT » B 25 RE—ESHEKGEERES ER - BEEE R multiple absces-
ses s IR ERKBIE L ZER » BCRIMDIFERNZ o MAE—AFNE » Guillard® HEEIEZ
B Venus mercenaria $hisicsgihrb SHi SRR E » 3B Pseudomonas ¥ Vibrio o [l
B FE—JLATFAE » Tubiash™ gy Milford = B Mercenaria mercenaria gk s
Hhrp Sy HE S SRR » B Aeromonas B Vibrio » Z3EpEERBYBIECCRE » il
£ Bacillary Necrosis o —JL-E=4E Brown® L2 EBHYE (Crassostrea Virginia) g
SYHEHLOSHETE R  BMHE AP KIMINBI Pseudomonas i Vibrio » BHHEPE BRI EY)
12 ETERYS RN RRE R & RER o

B IR SRR R E L E B R RIEC W RR: » REETREEZ BT AR
SRR » AR TR ~ R TR » WATE 2R RAER M DItRER 2 8% -

mH R FE
¥~ 4l 243 (Isolation of bacteria)

HE LB CE R B R AR ERIE T 2 30 o DIRDKEE AV » AEMEEAE T DT Dot
A B 0 DR RTE IR R A B sk MR RCE R DRSS 2 R o
W E BB B — /N SRR B BB Tryptic Soy Broth (Bacto-Typtone, 15 g5 Bacto-
Soytone, 5 g; Sodium Chloride, 5 g; Sea Water, 1 /; pH=7.4) hli% W E N 28°C
BE TR 1 /NS OHERR Tryptic Soy Agar (LUTfl#E TSA B&) Lk [
B 28°C T4/ A8/ » BIESEYE 2R » RS » Bt EIRBAR 2@ - 77 =
EERES RS HIEMEER  ARTERESMNEERE LRE  SUREE « vk Ry
Y

B i ke v g iy Thioglycollate #2#&#kv (D—glucose, 5 g; Sodium thioglycol-
late, 1 g; 1% aqueous Methylene Blue, 0.2 ml; Tryptic Soy Broth, 14 PH=7.1) FIi Gas
Pak $E > REARET MRESR » Do L mER -
L~ B R ss (Pathogenicity test)

gt el Tryptic Soy Broth whift 28°C i 24 /NRegk » ISR DIEMER R H
WA EY » BUEEE KSR » BB R — R 2 R BR s o ERRIUERES (43
cm) > FAAERETESE 0.2 mlz @R RIBESHREEAGH 107 108 X 10° EEE=E - Sk
EEREE 25 #£0is o WIRE S BWE > WRA T RUEE (02 ml) 2 MBI KIARER » KFEERE
Bt SR 1T BISEAARTEST o BaHE » WA N B i » BN E DIRAHR T DR FHRIBIRSL
y A 28°C RS o StR— R B AT T - SRIERHIE Tz T o BIEERE 0 DT
fARTEH o
%~ HBREY 2% (Identification of pathogen)

(1) FpREsE B2 ]R%E (Morphological examination) o
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SRR R EE 24 N BOBRBHREN b e B RES
’ lﬁlﬁu\ Leifson JF B R G » BIEFEFMAEZMNER T HIER FIF R B EHTY
rU\ FoNFRG A o L HERA TSA R s BIEREE LR Bt~ RADNSHREE o

(9) EfbhERR (Characteristics of biochemical test) o

W EE R Hugh & Leifson eiteh » WHFIAAAMENY » 4R Harrigan J®
BEF AL » ELEERER (cytochrome oxidase test) » FEEAEEERF I (nitrate reduction) s
Eﬂiﬂgiﬂ’;i{blﬁg (gelﬁtin liquefaction) » M|8& 2B, (indole formation) » BN BEEM: (carbo-
hydréfc ‘fermentation) s B REER 2B (starch and casein  hydrolysis) £ o I
Brooker 5310 RjutseikEs (lysine decarboxylase) 7 o D Fay HiE¢D QBRI
$W5 Cornithine decarboxylase) o Y#fER Simmon’s citrate agar s BEZHEFIHrEEE

(citrate) FyiEH » FIF TSI (Triple Sugar Iron) EBEEFIEREEEWMLEZESL o

(3) TiteEp:3Ey (Tolerance of NaCl)

W 24 NERES R HER o SN ARFIREERbst2 peptone yeast Extract Broth (g
4 1% proteose peptone, 1% yeast Extract, pH=7.2) 1 B{ehBESE 1% 3% 5%
8% 1 10% 1+ 15%%% 20% » J§ 28°C Fi5#& 24 /P ie » BHERKZBEE AL RS » WP
HANREE BT -

@) pH- 2B 2& B3 (Tolerance of pH) -

#% PYE 52%&%D. 1% 28 céhi | N 2 R{LSFRA BN RBRgE 22K - 2 pH E2;
BE 5.0, 6.0, 7.0, 8.0, 9.0, 10.0 F& 11.0 o ¥E 24 /NpEERCsHEE 1| p&EEEERA » B
18°C BETER  RRBERERBY -

(5) EERZzERE (Tolerance of temperature)

W24 R TRELE RIS PYE Sluih o R 5°C, 10°G, 25°G, 28°C, 31°G,
42°C 8 45°C BETHEZ  WRBEELEREE -

(6) sz E8 (Drug Sensitivity Test) o

RABSEMB RS BRI REHEE %’%?EEE/‘ TSA BB b R EB DG
Vibriostatic agent (%/129-2, 4-diamino-7-diisopropylpteridine) » BZHMHHHE L BENBEL > B
BUABARZHARRRENCEESY TSA BREL BRBESONSB0ES  FIEeS
% : Chloramphenicol, Kanamycin, Neomycin, Penicillin, Novobiocin, Tetracycline, Eryth-
romycin, % Streptomycin o
;ﬁ

R AR
¥ ~ i 25 # (Isolation of the bacteria)

AR 2 SR TR S SRR R » Il 1L AR R e i 2 R 0 IR IR R
BRASE 8 FEERE TRER R ZIET « RGBS » HAUMER1—26k % 0.5 Fok 2 HARH »
sk - BRI EEE R AR BN ME2ER  BRIRESEBE X » REFRHEBESHE:

(pleomorphic) o EH REMEBFLE » BREGRAE—E » NESEZFMR (endospore) o & TSA %
#IE L 7 28°C PRV & » BEARKEKRER  FIK - BEE s LiEmEaEssE |
BOR 2 2 3 2R ARVGE » RUSASRMESELE » HLHDERS » RGO HEEHE ; &
R PYE wRigR:% 24 Rtk BHIREE » YA 1 OEBUR TR o ) TSA BEREANMAERY
crystal violet J% sodium azide FABRSHEEN 2 BZH® kSR » BURI A 2.5ppm B2 crystal
violet WURBREAET4AE » (A7ES sodium azide 250 ppm BETAUAEE » RS EELRGS
KL > TTHE 7 B R B A B ECIE M B o D MR T Thioglycollate B3 bv BiF4 B
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R ER— R TAE

AAETEAZ » S 0 NEEEEER > 1 TSA Bi BVl RIS % » JLl Ba-
cillus » FR/RESREM: » SR BEEHIEVEETE o R ReaR e — S B - FOEEE - REFH
HYREAREE o e TSA ERgRRL L EBREANEE - R NARH: ) BY - RTRR » kP&
52 » WHERy Flavobacterium » {H B 7888 » SOSKERBAA BHEMER - BRE—HE » REBHE
He— 2B o KE BT o HEMTS 2 Bacillus $2 Flavobactérium wIEEFE7ER S0k H OB
KAZEAIRRIRE » RREZ HRRRE AR A BRI IR MR AR ER » MBEHERAZ
W > PR — PRI » R EAGE—PRRR o

L~ B~ 2328 % 8244 (Morphological ~ physiological and biochemical
characteristics)

S BERE 2 IURE ~ AR TR R R — RPN 0 BIR R EENE » TR BN EL
S RELRLS » AIELS(LE (Oxidase) YAMBE (Catalase) Z7#4E » WIHBBH(L > X
SRR REEE Y 0 /NEA Arginine dihydrolase s Tl ASELEERE S IAAELE o BHiHRI(Vibri-
ostatic agent, %ys) HRESZM: » W EEAMIE o TTFI 4B » (EAFH HXylose, Inositol, Lactose
B Raffinose o

SHEHRNEENRZ IR /B 0.5%~15% » BREEBER 3%~5% - ¥ pH {& 5.0-10.0
BEAETAER » 77 10°C~45°C T4AK > HEBER 20°0~37°C.

Table 1. Physiological Characteristics of Vibrio parahaemolyticus
Isolated from Moribund Bivalves

Catalase: Weakly positive
Cytochrome oxidase: positive
Hugh-Leifson’s medium (O/F medium): Fermentation of glucose
Ammonia: Not produced from peptone water, urea or Thornley’s semi-solid arginine medium
Nitrate reduction: Nitrite produced from nitrate
Urease: Negative
Litmus milk: Slight acid production but no other visible change
Indole: is produced
Methyl-red test: Negative
Voges-Proskauer test: Positive
Simmon’s Citrate agar: Sodium citrate may be utilized as sole source of carbon
Hydrogen sulfide: Not produced
Hydrolysis of starch: Positive
Gelatin liquified: Positive
Gas from carbohydrate: Negative
Hydrolysis of casein: Positive
© Hydrolysis of Tween 80: Positive
Lecithinase: Is produced
Relation to free oxygen: Aerobic or Facultatively anaerobic
PH range: PH 5.0-10.0, scant growth at PH 5.0 and 10.0
Tolerance to NaCl: Good growth in 3% and 5% NaCl, scant growth in 15% NaCl
Temperature relation: Range 10°C-45°C, optimum 20°C-37°C
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Table 2. Utilization of Carbohydrate of Vibrio parahaemolyticus
Isolated from Moribund Bivalves

" Garbohydrate Result zf Carbohydrate Result Carbohydrate . Result

|
‘Glucose 4 Sucrose + Inulin +
Maltose + Xylose — TInositol —_
Lactose — Mannitol + Glycogen -+
Dextrin + Mannose -+ Raffinose -
Fructose -+ , Cellubiose + Rhamnose’ -+
Galactose R E! Arabinose +- Trehalose -+

Table 3. Sensitivity of Vibrio parahaemolyticus Isolated from
Moribund Bivalves to Antibacterial Agents

Drug Sensitivity } Drug * Sensitivity
Chloramphenicol i At Novobiocin s
Streptomycin -+ Neomycin +
Penicillin - Kanamycin +

. . -b » . t
Erythromycin -+ V1(07los)tat1c Agen I
Tetracycline + 129
—: Negative +: Positive #f: High sensitivity

&~ ol 2 &% (Bacterial identification)

# Harrigan® % Shotts'!? TEE KB RERS S MSHEBR Vibrio » Bl
BEJLEs  TARBE  JEIBA4TEE (Enterobacteriaceae) . plesiomonas 5 RELEER
PR EGSLEEEERIRES (Ornithinase decarboxylase & Lysine decarboxylase) » % Novobiocin
% Vibriostatic agent 9,59 FESREEL » JEAeromonas # pseudomonas » TER K Vibrio o

{£F8 Bergey’s Manual of Determinative Bacteriology —& 245 f\fRus zﬁ;}ﬁﬁgﬁé’ X
2% Vanderzant 2SR BASMEETELRER (Indole) » FIFETE » WFSBZIK
W BER  42°C FTRETERBIF £ 5°C RRIRE » FIEAIEIEES (lecithinase) s 5
2 Tween 80 &4 » ﬁn_blgj;?&ézﬁZi{t%ﬁk » TIEEER Vibrio parahaemolyticus o

T~ BEEZFE (Determination of pathogenicity)

BIERTE 0 EAAERIES  SREERTARREETHER ARSI  SREEAK
FENEE » BEESARERERE A —EME - WS —FE i - IE—FTR o BIED
F—EEF &4 100 MRSy BT IESS » 18 NRESEE &2\ AN BB - BEEs4
R 0 BRET AR » KBTS EE o B 42 M2 AFECEREER LI 90 4
B EEFCEREE A2 A bk o 2B I1- JREIZASEESE » R—BEURERET 818
8 I- 4t 0.2ml 2 ASEWK RS ERS - BB NEREBREMARZIET « B 42 /M
PR DR » MR BRI AR » W RS ACER  BETERARSEE
BRI o

LR L st » PSR ERIEC 228K BRAHART BT A L07 EMZ
Rt s waae ) 108 (ERIIERY  SER-H B ARRRZNE WRESZEETEL
PEREERBER
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Fig. 1. Mortality of bivalve after challenge with pathogen Vibrio parahaemolyticus. Note first
signs of mortality on 18 hours inoculation. Solid line, 1x10° organisms/ml; broken line,

sterilized sea water.

EL 23 e B2 9 TR e SRR RS R R B At » 1KIB “Bergey’s Manual of Determina-
tive Bacteriology” —& B HIAE I Frakit » W2 @K Vibrio parahaemolyticus o
e — R S EAK BRI 5 Z A AR E WA TR » BN AR AR 2 A e o Bkl
H oA — B R E H A SR ¢ fifek R NS MR » TIERBeE 2 A E
HIBRYE » f1 Baross B Liston 3 AB7E% BEMIE MR BT I IR 28K ~ Wity R B
FE g i H R 61D 3 Kaneto $2 Colwell FRATRNE f—EBETR%E » A& Vibrio parahaemo-
Iyticus 1 Chesapeake Bay ZivR Az afaikinus1920 Krantz BFE fBR 2 EH (Blue
Crabs) SSBEHEEERD 5 FASBERN ~ PRI IR I 2 28502 ;5 Bartley
— B EERFENM (New Hampshire) ¥gitez kBB V. parahaem-
olyticus® ; fitE—-LE 4 » Barle W@k B (Mya arenaria) 55 SEBHEHRERS »
HIE T AR Vibrio parahaemolyticus ZREEHAERGEARS » (BRI YR RER » HAHE
WA W TR AT » Bk B SIS 2 SRR (Stress)  [E THEHIIARS 2y -
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BUANTEEE A ZE AR L, » WK BB B B (IR R R IR RIS o 4B3R Kaneto FfgHi*”

& %W V. parahaemolytica 77y Chesapeake Bay @8 (Rhode River) H¥gn Rz

EREYL (BB A LA KB EFHE 14°C 15°C B » HEREEFAER I RIFEY (zooplank-

ton) ko HEFRPREEEENRS » RERE Eﬂgﬁtﬂ‘§ 19°C~20°C » HIBHEE KBS

?ﬁﬁﬁ"?’&'?ﬁﬁiﬂ » BEEHINEE » R—Ed A — SR » B2 A4EN (annual CYCIC‘) B
EEETERERRESN » Kb EEENR L AEHERNPEER -

kL R Ao Vibrio parahaemolyticus VT2 RIE < SERE » KBEBRK 4 EZik
MTBRLEE ; SHER 5%RHE M pH M= 10 SUEE 5.0 bARSZHE  MEEE - B4R
RAE T4 BB » BAFER » ARBEE B AEBILHAR AR MICER%M  B5—)5
T BRI RS Ao Bl (stress) HF BERETEND » R ABEZAEERSR
' BRFETCZRERE— c ERLHFERMERKEA BYE » SR AER Rz BE » EEMERE
» ZHE#E—PERESREENIAT o URGP B » RREEEBAS 2RI BERARERZA
P85 » BRBHHESEE R RHEYSERTERNER » TEREE DR -

Tubiash £ A » HEF2 BFEYESHEE Vibrio §8 Aeromonas WEHFEE & 0 i
HghEs sz Ik — R IR B 2 R TR » BRERAZHE  WHREAATRERE » MR 24 8
2B HIRBEIRRBEA o RIAREET R AR REUE B AT/ BN (Mantal cavity)
B X HEEME R NEBE > SrEA N  ARB— BN BRI ER B R B
BRI » 2 BERE - X HEMEEZAE » ELRBRHERM R » ERdEAR
HIRTAERIET » MU R o BRI 2R FIARFIEFLCHEN » B FENREREA
(scintillation) 2| BB R E SR ERYREY - TubiashfiGuillard (&7) R E¥ELhE 2 EEh+
AR IR » A/l R AR RN RESUA » 2/ “Swarming of bacteria” »
R—EBERTEHE 7 RYBERZREEE AR EAINEE 4 (Scintillation) E4 -

AR BE » HREBRTEK » (A RIHER— BRI TATE » s REERET » {7
WAEF—BN B FUB—EE o BT R MR BUE BRGRE RIS - W2 R BB
7 R —ERELBEREE AR o MEFEHRRE RER — 2 RE 2B R AT MERBRRLF »
P Rl 2 STV AR IR 2 oKk ek o IREERERT RIE TR » RIS BB % - MRERR
BT REER R B EEEE » RO A RS TE—/ME » SRR EBEARTMAE XA
R o DUEARTTER R BA < A BRI o HBE S R EEK SRR » BRI ASEEKZIE
TARAREHESS » EERTEEARSHERPITES A Z NEEKEHTIRKE » SIETSE
s SRR FTBREE B IR RA BRI Z KIS » RN EBEFSRAK AL » RMTPERER » (ABRER
REREEE—FHHALE -

BLESMEE Vibrio parahemolyticus ZBIR IR » BBILS 42 Nk » UGZ BRRETA

MEE  MRBARAELT  (ARBEFECAREE ; (£ 90 MFRRHE » HEAZRARETEE
BERES 2T BIREER 2 ZRETERK  (AEREEREREEEEZPE  AIREEZ
FlEcre » BEHFE—DES -

B~ Bl &%k (Drug Sensitivity)

STHEHEY R IME TR 0 REEHEE (penicillin) AAHiM4 » HEMERIEHER
24 F s s 3 (Chloramphenical) BHUX » K Erythromycin, Tetracycline, Kana-
mycin, Novobiocin, Neomycin X Sareptomycin o g LR AF 3 HHTAE K& A HIHIEEE A R
PR AHBREEFE - Bt > FIMESIGKREFRTZREME V. parahaemolytica 2 EHFT5|
RS o BIFTBLIREEA| DUBGB R 2R - IR LSR5 B it 5 TRRAVESR » A B AR T AR
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REXREAKT  BEALER  NREEHUERT ABCRERS RRBHNRERR AR » ST
BHBR Y& EE 2Bk

1 =

BE A ILHE DRSNS » WAKBRETRREZER » Sl — B -« EHEKRER
BB 2R - VR AR ZHAEER Vibria parahaemolyticus o [ R AEETEEE
BRERNEE  BAELVIBE - B ~ 8U0E » ROFEN 2Bl BREERNERIAERE ¥
RETIREEEIN %10 KP4 Novobiocin FEBEREBEUE » 748 10°C~45°C TaK » HEHE
A 20°C~37°C o M RZWE ZHEMRK » & 0.5~15% » BEEBERER 3%~5% ° i pH=5.0
~10.0 HEAETLR o

Dl B SR Mom R A B » BBLATE M Vibrio parahaemolyticus W& BRI » 90
PEATERABREBEBEENIET

b2

3

AR BRE G 2 HBBLSER » BREIM » RWAEYRTERRBIRZHE) » RIFK
ko BRAR  BFERIE » DI !
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Sodium Sulfamonomethoxine ¥y 2 MEHE Kk W1
ZEEIH o F
Absorption of Sulfamonomethoxine by Eels in Medicated Bath

Min-Jin Lee* and Guang-Hsiung Kou**

Abstract

Absorption and distribution of Sulfamonomethoxine were determined in eels bathed
in Sodium Sulfamonomethoxine solutions. Factors affecting the absorption were
examined.

The concentration of Sulfamonomethoxine was higher in the visceral organs than
in blood, and the lowest in the muscles. The amount of Sulfamonomethoxine absorded
was increased 35%-—51% when the temperature of the bath was elevated from 10°C
to 35°C. There was a 11%—44% increase in absorption with the supplement of 1
NaCl to the medicated bath. Therapeutic concentrations of Sulfamonomethoxine in
boold and tissues were maintained for more than four days after the fish were bathed
in the concentration of 600 ppm at 25°C for three hours. Acetylation ratio of Sulf-
amonomethoxine in eels did not increase in proportion to the concentration of the
drugs absorbed.

%

ABKEREEE - BIRE A BRBERE BAERRSERI SRNSE0IEEE
SRR o BT BB TR B » A E(LERIERDSH RIS o TRtk iF I sgiRe » 42K
BRI B SRR  RILE AR R Y RIS YRR R 2B
o KBS » BRELBUS TREEALAL » BT HIEEAERIES » WR SRS RENE R
o ABERIELRF I A VIR L Sodium Sulfamonomethoxine B #RMEHRA » BilE
TESEEI Y IEFEGE R BE R T & A BT B0V -

BERZ IR R BUREIBI TR » (E S BRI » ARZHEL RARK N HEE s EH T, BIRREIR
BREFFRBARZE » BHAZENERTKREND » HRARERZAEERIEERS
G0 o WIRGERERE  NMERFES - MESHMAFRRAE IR  FRNARERRRIE » &
BAREE R DIBEREIAHE 0 BBWHEA » EFRESTE ARSI LA REE
» IEE » SE AT UL T IR R — SIS BRI s o BEIL » BEVARY S IRASEHIRE » 35
RRER] 2 KR KA AT DURESR B R T » BB S B TR AR B E) o B—HTH » B
R SRR BARIRIREE C At » IRETE AP ROTIETITH 2 AR o ACENStEEE B » U8
RRAMH » ETTEEA Sodium Sulfamonomethoxine Z8¥: » SEEIT I R BB T2 ER] » fRGF%
HTFISERE » BT SRR BT B TI7E o

* WEARBEIAERY
(Department of Fishery, University of Tokyo, Tokyo, Japan.)

B ERREEYR

(Department of Zoology, National Taiwan University, Taipei, Taiwan.)
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wOHE R A%
— @RS
SBERNBRBERNS > BETHIOR 100g - F6RER—H » IAREEY Sodium
Sulfamonomethoxine (SMM-Na) Z kiA7EEE% » HIERE /S BIS 100, 200, 300, 600 ppm o % ~
rERmm 1% NaCl R IRED R HEFTHER  t 600 ppm R HEST 10°C 8 25°C FER4 -
FHLE 25°C ST - S 0 IR 1, 3, 6, 12, 24, 48 /RS BIELA | B WiEMfE SMM
ZPEE » DIRERH SMM-Na Wl 57 - HES 10 B 25°C % SMM-Na 600 ppm F3&is
48 /NS > BRI KR Af » 48R 1, 3, 6, 12, 24, 48, 72, 96, 120, 144 /i B 1 BB »
e SMM &8 NBERYBEWEY (SGRERETIOR) -
S i BRI
R S RN BRI » Dl 2.5% Urethane ik 10 5548 » fR304% » #EEHARER FHERZ 1ML
1 ml» DIZ&8EK 7 ml FHEH » A 15% Trichloroacetic acid (TCA) 2 ml» IEBEEL » O
(10,000 rpm, 0°C) 30 44 » BvHE LW SMM 285 o RIREUHAT « 8~ B RIS ERULEA »
SRRBEIL K 5 Z 20 £% 0 DISE B ITRE » B TReR 1 ml > DIZREEK 7Tml 8 BMA 2ml 2
15% TCA » #t0%% » LI PE No. 2 RAGEE EFHH®K » ¥ SMM e o
=~SMM = E g5
SMM 2 flE TS Modified Bratton & Marshall method®2 28) phyag R8s o
1) SMM g2 flE « RUnESHE MY 3mls £imA 0.35ml ;2 4N HCIL » R 92°C-
95°C rhuk¥s 30 448 » ¥HEEIn 4N HCI 0.35 ml B4) » EinA 0.3ml 2 0.1% Sodium Nitrite
s B 3 458% > in 0.5% Ammonium Sulfamate 0.3ml » &2 53845 » TnA 0.1% HHABE
0.3 ml » LR A » 765 % 305 8A > BIHAERE 550me ZBORE » THRESHEERNZEE (B
frf% mg/dl) -
2) yEEeRl SMM 2 JFE : BB B (0.35 mlz 4N HCIL 1 92°C-95°C Z k)
BEEA » RS HRE LI AEERAER -
3) zEE bt (Acetylation ratio) ZEt4# :
Acetylation ratio = mﬁmﬁ%%ﬁ%ﬁjﬁjﬁﬁﬁ%ﬂ*ﬁﬁ%ﬁﬁg— % 100%

5 R

= B R
B Table 1 FIDIBIRUE HA R R A RSV 2T > IR o WLPIRIE » PBERS R

Table 1. Concentrations of free type Sulfamonomethoxine (SMM)
in eels at 25°C after 12 hrs bath.

Cone. of SMM-Na Concentration of free tppe SMM, mg/dl
(ppm) Blood { Liver ‘ Spleen ! Kidney ‘ Muscle
100 3.66 ‘f 456 J 6.59 6.18 [ 2.05
200 402 ‘ 671 ‘ 13.10 8.15 i 2.13
300 4.9 13.03 2076 12.32 ’ 2.79
600 19.56 23| 406 | 6 | un
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M B WL o PR T R k4t > 7E 100 % 200 ppm T » BRI » {27 300 % 600 ppm T
s AR o HERRMTEEMER— iR » BERMRE  EARBHEEREREN (Fig. D »#
M AR P R — YRR  DRIACETA AR o 5 LIS RS IR » SEAIEERRESK » 100 5 200
N 300 ppm A o MR BAR R TR 2RI DRSS o BN F B Rk S R T R — B
L o BEEERIGIREE R TR A » 600 ppm F » HRWE R iR E o (Fig. 1o

ST 100ppm 18f  200ppm
8 16
= 7 1%
N GJ 12
£ 5 10
s 4 8
5, 3 6
> 1 2
s 013% 0
o 12 % 48 136 12 24 48
- 25 300 ppm 50 600 ppm
S 5 . 30
10 20
- :
0
136 12 2 48 SR ET- IRV 48
~ x:spleen
o:liver
e:blood
a:kidney Drug bath time, hrs
4:Mmuscle

Fig. 1. Absorption of Sulfamonomethoxine (SMM) in blood and organs of eels bathed
in different concentrations of Sodium Sulfamonomethoxine solutions at 25°C.

= BB HE, TR B
B Table 2 "ILIEH: » AEWAREYTIRGPEEL » BINBELE10% E40% <M HbDl
200 ppm % 300 ppm &AM E BRI o

Table 2. Increment of systemic Sodiunli Sulfamonomethoxine (SMM-Na)
in eels by adding 1% NaCl :,t drug bath which lasted for 48 hrs
at 25°C. These were mean value of 6 trials

Conc. of SMM-Na ( Increment, %
in water bath
(ppm) J Blood ‘ Liver Spleen Kidney ‘ Muscle
100 ‘ 11.82 ‘ 1735 19.95 15.11 1 14.59
200 13.68 | 44.19 10.97 38.19 26.22
300 ‘ 25.83 10.66 24.44 31.20 25.90
600 ‘ 24.12 14.58 14.90 11.93 19.64

Conc. of SMM-Na with NaCl—Conc. of SMM-Nza without NaCl

[7) p—
Increment (%) = Conc. of SMM-Na with NaCl
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E 0 RBHBEWBKGBE

R KRR S » In Fig. 2 Fir» 25°C BARBMTRIKER 10°C Ry S
ML > BB 21.83%—48.00% o WA 48 1EF o 10°C TABIBEMS 25°C T2
34.25%—50.849% o HebIUAZ KEBLATERK » FFRED o

1 ° 1 °
%0 10 c 25 C -~  «spleen
o 407 // liver
s blood
- kidney
g: 3;‘30 liver
ha spleen
s E k?dney
> .0 blood muscle
=
55
ow %//_Amuscle 1
) |
136 12 % 48 136 12 % 48
- Drug bath time, hrs

Fig. 2. The effects of temperature on the absorption of Sulfamonomethoxine
(SMM) in eels treated with 600 ppm SMM-Na bath

@ ~ SMM# &4k 2 A ¢

'25°C 600 ppm SMM-Na 2815 48 /iss » WRBER K » In—ERReR] » Bubisf » WHEAR
Mz a3RE iR Table 3 FiF o BRinyEs » KWEBRBANAZEEE » ERBBARKE
HBETE o 3 6 NE% > FRIA TR o = 48 /RS » Y BEBERE L/ 60% Fh- &
144 /NEs » ZAB TR SR » BRI MRrR 288 THEE 10% 00T o ks » BT
ey SMM g (RERERRZEHMEE) S @ g 3.99 mg/dl» ¥ 13.05 mg/dl -
W 6.28 mg/dl~ B 10.73 mg/dl FPlK 1.84 mg/dl o

Table 3. The depletion of Sulfamonomethoxine (SMM) by eels
after 600 ppm drug bath for 48 hrs at 25°C

Time after water i Percentage of drug retention

bath (hrs)

Blood } Liver ‘ Spleen i Kidney ‘ Muscle
1 1000 | 1000 L 1009 L 1000 100.0
(3383)* | (3520) | (39.72) (46.65) (18.60)
3 95.7 ’ 125.6 : 120.2 109.7 ‘ 101.7
6 95.9 136.4 ‘ 1073 m2 | 84.8
12 8.5 : 69.3 g 96.0 S 1137 E 8.9
24 75.8 80.6 \ 83.2 ‘ 106.0 | 62.9
48 65.4 62.2 ! 67.0 69.4 ‘ 57.1
72 19.6 56.3 ‘ 55.3 40.2 : 49.9
9% 18.5 435 29.7 19.1 ? 33.5
120 11.6 28.1 : 113 16.6 ‘ 19.2
144 11.0 26.5 ' 8.6 10.3 | 18.3

* The concentration of free type SMM. Unit: mg/dl
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A~ SRR SMM 2 gk

Z#h SMM Z#bH, (Acetylation ratio) FESXZRBHRE 2 MR (Table 4) o B3
L 600 ppm BE¥EF » ZEELLLER(L > REHISF B DI RER AR T 7E o

Table 4. Systemic acetylation ratio of Sulfamonomethoxine(SMM) in eels
through drug bath for 12 hrs at 25°C

Conc. of SMM-Na ‘ " Acetylation ratio*, %
in water bath - e e e e
(ppm) Blood i Liver } Spleen Kidney . Muscle
100 32.12 1 25.30 ’ 11.13 3 20.26 41.87
200 27.21 25.33 | 10.72 i 15.86 34.15
300 22.33 28.74 ‘I 9.94 17.12 33.76
600 7.65 2.51 %

‘ 3.24 ! 4.41 2.51

% Acetvlation ratio = Total conc. of SMM-Na—Conc. of free type SMM-Na
ctylation ratio = Total conc. of SMM-Na

PR 2 BBRER 0-100 ppm [ » B BIE 2@ iE#E 100-300 ppm 8K » (i 300-
600 ppm [z Bz RigHR 0-100 ppm T » AR ML FFEC R BEE o FRIERS SR AT DI
Wi BAES R SMM-Na 300 ppm LI » AigARHAES SMM-Na EABRNEET » AR Z
SMM-Na 3 600 ppm Z » s SMM-Na (23 A AR o B L3kigksE » w4 100
300 ppm FESSAIRBUKERT MER o FLRATIZARY SMM-Na 2850 » E5CR BT S -
100 ppm B2 300 ppm ZEHEZAHRNY > BAERHE EME » Al 100 ppm [ 300 ppm ZEi5 EaRAER

KIRRERZVELLR > RRARSEEY - MENA ST ETEEPEIIREAS RHEE
ZREBIRE » FEh A RIS RIK o SEREMRETERS 0 SR E R R R o JE RO I
yellowtail —4E#& » #47 Sulfamonomethoxine & r#¥EEEEE: » KESE 25°C» 20°C » 15°C
= R 15°C iz hRERNR 25°C 2 —4 c MARA 2R EBRE TS » 10°C ;2
MEREEBHEEEER 25°C #R/Y 21.38%-48.02% o FRILTT DIHER » 7NHSEI5 B0 1 43 »
R DB YL A B AR S B TR 6R ©

BRBEMA S BERE » LS RNFEHEER 5 mg/dl » (B Snieszko® EHER
7 mg/dl » R > 3 OO REEBHERBERIFRES "5y — o MARBIERETLIE L
25°C 600 ppm Bzt > & 3 /PEEARRE F RER ] 8.8 mg/dl» 25°C 300 ppm HKE 48 /Mg » o
HEEEF] 7.3 mg/dl s EFEAVBEIS UL RS o PR BN B RSB R IEEE o (B 4H LITR
BUMEER - RISEVA R > 2 EAEEEERIRET » SRR TR ERRREE o WEERTHERPTE
2R IT S8 2 R RMBIR » ARRMIIERE—SHNTED o

F RO PUTERBRAETT SMM-Na 235G EER » 515 KSER XK AR » HRER 1§
KBRS ITB A3 SMM-Na 2 RBGI R R KSR I 2 — f% » MRFLL Sodium Sulfadimethox-
ine (SDM-Na) 7RIS /RAG RS RERZER o KA 2R » mIBE 8 R N E AR
WefE o #ein 1% NaCl gpEb AR NaCl EpEn 10.66%—44.19% » 52 » BEKZRIS 7Y IR a4
FERE R R A BN T AROR BB BV o RIL7EET3R RNy - BN B AR i
BB FRBRASZHERRER » BRAREKES - SUnREBLUR REEEYRIE B -
Al SMM-Na 858 » T HPRIE VAR > MHRIR FHE G2 3895 » B0k RSB 2 4 4t » aT
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PRI S B P R s ] O BV oo v R P B O R RO 2 308+ 03k B0 BT R R B
ZHREERRE > BREIRE  BERHE (1% SMM-Na 10 585 20 7748) - E—BEA
Z A% BRTUERERERE - BERABEERE 0 RTFIRE NRREERR » A AR
o

HEMBEAERERER - JBHERRTE 25°C, 600 ppm RegEys 48 MR AR A » 21 96 /haE (45)
BRFEFRTRORE (KR 6.28 mg/dl) » FEL— i A it 7R AR MBI hRe » R A
HYBREE o DURCERREE FISEAY IR R 2 B AR » DIRBERIEE A RN » B AEERYhE o BEARARRE
2R LHAMBEBRAIES » BSEEARBADASGHERRMERBENWERSL - ERERRER
EEE R RS » AR ERE—PIRENDLE - LEBREBATHKE » 766 DREA » B -
B > bz SMM & ERINHEE > 78 6 MR BB NRMEEULIAREILRS »
EVREREABB AT KE  ARMEE SMM ZHEA > FriligrsERRERK TR EFRNT
bz, SMM g B2 D& 1k > Tt /0 i ke SMM 2L i B A B RIE » B DA Rk
sz SMM JREE BRI - (BRGE 6 INRFER > IRz SMM REBREE B » HReprE
EA4HMBz SMM BERRMEEANSER » RIS E R EEE T B TE » ERIA—BKEIT
R » PIRER— R KRR RS « EA R AT TEHREE T2 o

BRI 2 ZERC (Acetylation) (RIEMIREE I INMEIENFE » 91T SMM #EA R
BARHERS @ BAEZELHEER—EN o EiEARRZEAEGE iR » ZEELL (Acetyla-
tion ratio) ENFRFHEEBISERIR NN » Z B/ LA NS MRS o 65 J5 H 2B b2 RERE IR A4
BEA » PERERRE R T DUE R R i R B v AR R PR R OB OB BRI » WD Z Bl Ry LS - 3B R
TEOE FREEYE R ARFERE INB TS o

AWAEEHEENERER G2 LRETHN » XEBRETYRREEH M TEE » BERE

S BIRE S 2T 0 BALTIMOREUE B A TS IR AR e 2 R B RO 0 ERRURTARE
ZRCCHE » FIURFIZER » FHERBELZHME o
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A5k Tylocephalum 2 BRE &) B 2 B4
AR S I R

The Coracidium of The Cestode Tylocephalum in Hard Clam,

Meretriz lusoring

Chu-Fang Lo* . Chung-Hsung Wang* « Rev. F. Huber*

Abstract

Specimens of the hard clam Meretriz lusoring collected from clam cultural
fields of Changhua were found to harbor larval cestodes. Each infected clam con-
tained 1-20 cysts. The parasite was identified as coracidium of the lecanicephaloid
cestode Tylocephalum. The majority of coracidia in clams was found encapsulated
by a fibrous cyst wall. The cyst wall was comprised of the innermost layer of
fibroblastlike cells, the inner layer of dense eosinophilic fibers and the outer layer
of loose eosinophilic fibers intermingled with leukocytes. A detailed study of
histological sections of these parasites in Meretrixz lusoring has revealed that their
primary sites of infection are in the regions of the intertubular tissue of the
digestive gland and the loose connective tissue between the digestive tract and
the digestive gland.

The possible routes of infection of Tylocephalum in M. lusoring may be
through the digestive tract or by direct penetration from the exterior.

The economic and public health importance of Tylocephalum has been dis-

cussed in this paper.

%

19764 [ i 2= ¥ MO I 300 RS A B IR B Ry - BB BB AR ZGRLBRAT S
B EEKK 0.5~1 mm. FE RS LRKEMSMEERER U BRI AT
TS o ELLR IR RS e T A E  RIL7EA A TAL A 1 G o EReEE B s
TEEM ML o 1977411 A B B INE A& RIERE 2 IR 33& » ROBRIBLIL SIS B B SR AR 1002
o FHIEER BE vk SOl R BIRT 24T 0 1 MR IR BE 0 KRR %5k (Cestode) Tylocephalum B2 3G %h
#(Coracidium) o YRS FR BT - BHATFTEREER T iE 2 B2 E (Myzorhynchus) » it
B B2 o

BEEBESBEENA EEZ Gk s g 2%545%6780 o Spark (1963) » Cheng
(1966) % Rifkin f1 Cheng (1968) » BB ERE RN EL B EFHWE (Crassostrea virginia)
&Y Tylocephalum 21EF 2 34 o I Cheng #1 Rifkin (1968) ZEHA/NER (Tapes semidecu-

i

* i K24 YT (Department of Biology, Fu-Jen Catholic University)
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ssata) W Tylocephalum Z954:9) o Rosenfield (1969) 7 A WAL B A ¥R 2 Yol b 2 %
HEFHEE A o EPG TR RO E S AR e A gE DU B B AR 0 KA
(Pac1ﬁc Oystcr) #hE Tylocephalum 29546 o /ity Tiylocephalum HfA: 11 P R HITE

AFR BRI A A R SO RN Tylocephalm 23 Efadis ot » SCHEFHHLEREL T LRS84
MR P 2 ITE » RO B 2 A BT R AR o

# # & A&

Al (Meretrix lusoring) FREMEVY » FUrAEm (A AGD o RUEHE LGRS 334 » 7
[l PER = » KB 2 RS 2
T~ O &N AR R

WESCG > BTSN o i PSR ARRIBIREE T » BUL BRI R b In—iA: 3 fem ok (0.75%
Nacl) » DIESIETHESEHETER » D0 LEEBN > FLIBLA ARSI %S o
U~ Rl 2 A @A RF £ R B

Weks g 2 i DL Zenker [CEEREIEH o SR 0 WLEIRUIBL Su LR Z U+ LR
=Y (Pt o DU SRk M B 2 FLARRE R -

D@rA % —pHL (Haematoxylin-Eosin » fiiji§i5% H-E {0 o B LIBLS— R Hiks

(2); AR - S —FE#k (Periodic Acid-Schiff-Fast green stain s fiij£§5 P A S H:{apk)
PR (0 DU S RERRERE 12257 i o

(3) B 4 = ks (Mallory trichrome stain fi{j£;7 Mallory #«{nds) » FLIBIZH AR
G iERaE(L o Bl DI B ARSI S Y o

xRS
T o~ a2 A
HABFIAS 0.2 Bk » 014 BEKYL o HFTMA — MRS S BRI S 70 2 — 2 fLift > FELEMIPE.Z
e B — I 46 2 iR o Cheng (1966) fEILHE A2 (Myzorhynchus) » il A 5y
AT  WERRRTRTI  SEORARRGEB AT (1 a, b ¢ o BRI
T {al kRS o vpLER (Parenchyma) 3’1;2;% E RS Y Hf‘“‘{&*‘i” —f},égil'l! .

Fig. 1. a.b.c. Photographs of one living larval Tylocephalum teased from a cyst, showing it’s
changing body shape while moving. (200X)
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(1) W ZHL

FR i 2 Wi )T o BB SN Tyvlocephalum (yEk)%4has (Coracidium) &4 AN
2 #4968y (Fibrous Capsule) AEMMBIERIR (Cyst) o BRIESh IR A A MO RN o h
)40 A A M TS o LR AN (E R B T R A IALER > O AR (L R BRR (L 2 [ B RS
s SRR BN (12 » 3) o Cheng 1 RifKin (1968) il Tylocephalum FE A AR
@i Tapes semidecussata 2 EWALITRASEAGERE » T ER LIRS HALER o AEARIT=
PIFTES L5k oty Tylocephalum  HYERIGSSFE I BE IR LR R kD o — £ S0iynIg

Fig. 2. A coracidium of Tylocephalum encapsulated in the intertubular space of the digestive
gland (DG).

Fig. 3. A coracidium of Tylocephalum encapsulated in the loose connective tissue between the
digestive gland (DG) and digestive tract (DT).
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il MR R 2 AR (Syncytial Cell) BB > #MIE IR 202 0% AIETAEREY:
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ks PEF 7 A B e b 3 5 (W4 > 5) o BRI SIEE RERT o MEV B 2 04 o [l
(4) 77 ST IRRa T (F), 3
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Fig. 4. Photograph showing the structure of a cyst.
OL: outer layer of fibrous cyst which is comprised of rough and irregular fibers.
IL: inner layer of fibrous cyst which is comprised of homogenous fibers.
F: fibroblastlike cells with a spindle-shaped nucleus in the innermost layer of the cyst.
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Fig. 5. Photograph showing the early stage of the cyst formation. There are many fibroblastlicke
cells (arrow) accumulated near the parasite.

LC: Leydig cells.

6 FRERIZERES S $EUITH » ZERS BRRA — UM » 750 vl bl B e UM 2 W (U e
/)‘ﬁl“]?ﬂ?‘”f‘/ﬁ*p*:ﬁ (Folds) Ay & - {RIRBRUIE LMY FoF S A AEHE » WEE U IMpER
— BT BiHRANZ TRAEAEAES JLUA (Retractor m.)5 i » 7RI -
RS ﬂﬁ*@f‘&'& o SR B SR N 2 BB % mT DR 2 R R ) I E A 8 (RIFE A » ACAERERIARAS T AR
fAhH\ﬁ‘ﬁﬁEZﬁﬂl APEF] o FEUbE BILRER: o PIHESITTES A A ckims U TRAIR R ol fE Hh R B0 &%
(el la FfE 6) o SRR MbE 2 58 Y00 R B A R AL Pa s BB AR 01 » Forh ) e — S AR A
(Gland Cell) o GEuE N2 A ETA v B TR 5 i » 3 PAS R (B {AIE » T Mallory 3
(ORI RE (A Pﬂﬂtﬁﬁ%%iﬁ nfﬁ“%ﬁéfuuﬂ B

v (7) P T

!
30U BT

Fig. 6. Photograph of a longitudinal section of anterior end of coracidium showing two folds at
the middle region of anterior invegination. Bundle of retractor muscles are attached to
cach fold.

E: Syncytial epidermal cell
FO: Fold

Fig. 7. Photograph of oblique cross section at the middle region of anterior invegination showing

5 folds in this region.

sgilik (Parenchyme) fEtfitbhkph R L4502 g (la, 1b, 1) » FkEsE7E H-E
Fe(ugfn Mallory Je(nB:{f 322 » M PAS Y (BRI A AR LOHE o 23002 )78 2 5 %
PRA R BRI IR o B AT AR S B A e A o (RS TR It
i R B A O 10 o hh PR R AR — SRR Z IR B A (Flask shape gland cells) » 7N
AB5T i » YE AR o

(3) B I sk o SR VE R 2 LRI 3G

#Ef (Cyst) EKE 0.3 3 0.6 2k » SEMEVEM 2 ILEERVES 500 B T0u PL » W LU o SH
(Outer layer of cyst) BHiBiAH A ZrEGHIH: (Eosinophilic) SE3EFTRER » Hrh 4240 »
RURFRLVE DHEL: 1 ik Bk ng L UM TS R EER] o BRI /b s B — Sefii BT kst
THRLL ER o M — R ST I LR SO LS 2 JEBEHIST » AEbhh i SLAE N0 BT 2180 2 5 A SR ERAT O RHL ~
SHORIME DA 1 IMUER RS » P R0 MR TR A S TE 2 B o PIRH AR PTRE S o B ORI Rl
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cell) » Rt ) FL—SCHL ~ AITF0RL 2w (AL T ILER B2 A b o SEREYVESS & NI » ZRED SRS ~ — T
> [ — e U MOV BRI 2 I » BELRITEIOR 2 06 PR 11 ILER AT EL » (LR ASATIR B0 1 i
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B o HRMURESREZES » BEHERLSHMEN » EREZHRAEHERERR » KERE
Tz RBENE » MRECHERAESIERRR » MEEEHRRTERGLIR (B4) B
Cheng (1966) s Cheng #0 Rifkin (1968) % Rifkin 1 Cheng (1968) FrEéZ 2B iRk R
REABLLS: ¢ 50 o JNEISN 5 BT R4 SLCUREARE A AT H 2 ot B A R B9 AR v O L M BR B4R - BiWIRE
PHYBEEN 1R T » ZREN R IR FT BB R BUARAE B Ml 2 RS M o

4) BREPZBRBERHCGRMABEE

B Cheng (1966) = Tylocephalum 2B EE g (C. virginica) B
RS T ¢ — RRIECETMAS B R{CERT RS £ 236 - ABHTZSE C. virfinica
28R LT AR - Cheng 70 RifKin (1968) B#HRBANEE (T. semidecussata) 7 &Yz
BREHR EHAR » BREHAEBRMREES ABANTMERLERZAES o Tylocephalum #3527
YR BASE AR » BEE B iR R R URHA A REH S » HRLC THEREETTRER
BENESE BE » FBBEE - BB LM > MEEBE R LEC B Ra S
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RMERG N B EARAR L s WAREYBEABAREES—BREFSEHEEY
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Bk ZHME R EE R REE o BSERSERER - REHEE s TIRERERR »
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YR L TEH A EE -
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WIRE LR R B L S B E W Z %8 Tylocephalum 234 (Coracidium) Bk
B PR URIBATTEBE | ZI0ERK - BT F AR SEEERRTaE - HRER -
REHER CARBETTORER | AR RS » RRE R BEFISR S mrE FH R
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Fl A8 (Anguilla japonica) FIELE
Ichthyophonus sp. G

THEERT* o R At
Infection of Ichthyophonus sp. (Fungus) in Japanese Eel (Anguilla japonica)
Chau-Heng Chien*, Ting-Chi Yu**

Abstract

This is the first report that Japanese eel, Anguilla japonica is a new host for
Ichthyophonus sp. The morphology of this fungus in eel was similar to Ichthyophonus
hoferi reported in other fishes. The infected eels had swollen liver and kidney
externally, some eels were dotted with many transparent cysts on their abdomenal
wall. Large or small cysts appeared in gills, liver, kidney, spleen, alimentary duct,
pancrease and musculature etc. The mortality of the diseased fish was very high.

The taxonmical position of this fungus was discussed.

1%

AT PR » ORI E R REHER 7 » BBEAEERMR KARBENHEREH [chthy-
ophonus (Ichthyosporidium) hoferi (Plehn & Mulsow, 1911) o 5842 fR I LFE L A TG PERT EE
2ffe Clupea harengus T —SeF R E—N\IEDKNAPHZ KB RERE T HIETEIE
o AW T RELAENBRSEEZHED ; i1 alewife, Alosa pseudoharrengus®; rainbow
trout, Salmo gairdneri®; yellowtail flounder, Limanda ferrugihea®; longhorn sculpin
Myxocephalus octodecemspinosus Fn Atlantic cod, Gadus morhua® ; I‘(%E‘(ﬁl@\”w\l,’z%ﬁ%ﬁ
WAKFES o MABERE K@Y Ichthyophonus sp. EEFEEE  (Anguilla japonica) H L3
H o

BER Ichthyophonus FHRESTHEBEREM » EHANSEZERS » ABFREEBIRHE
o B4 (generic name) Ichthyosporidium Caullery & Mesnil, 1905 gE4 TRIER A

(original species) o Jrz —TAIRERMETI A —RIREEY » BRAE—BFEREME  W—EBA
PR BRBERNANEYN S5 WHLERARTE » E—AARESHEEE T ¢ Ichthyospor-
idium RFABYNIEA » Ichthyophnus RN Z B4 o Ichthyophonus FE R RE R AT
% BRILBEE T RAE— L hoferi BiRRE - ERILBE S BN BB ER c ANERIETE
BERINEREEER Entomophthoraceae® o AT REMABEBRTEEZE Imperfecti® o FHHA
WHERZEE Chytridiaceae04& o

* HASEAB BT
(Faculty of Fisheries, Mie University, Japan)
B R K E R RSP

(Lu-Kang Branch, Taiwan Fisherics Research Institute.)
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BEfEEE KRS EEEZL Saprolegniaceae difly Saprolegnia K Achlya RBE
Bt 1) o S £ RO TS EY: » R 5 BB o T Ichthyophonus K& BB G4 »
BAREME » AFEBRASHHR o 538 B ARG IEHERLEOER vellow tail g v, [
RIREIRE ST o

HEERIRBENAE » BRREEENP LA S Mamil e o RARHE -
I 2 5 BRI A B AR 0 B AT R RABRRE RS » AR KR GEERRE TS
B 10 o

AR ERAR ehthyophonus sp. Z4E5E » FRIBAEABR B L2 28 » RBRBERRE
RESERNRNEE » 25 UEREZHARSLASHE LI 2 A E—HE  DR4%
WHZB%E o

R E

% Ml BREZHREEARER—LEAEZH » BEREEBINT - A—XBABRESRE
ﬂ%ff’? —10 B/ AFFE » IREBERERINE » 5 I~ BHEERHEE » WEESEREY K
BAKE o #$1LL Bouin WEE » AL » 4] 4-5¢ JE » Haematoxylin-Eosin » Periodic Acid
Schiff Yt o

= R

B8 f 2 SR T IR R B B » AREE B KNG 2 e ZE (eysts) » EREHY 30-60. » Ak
2@k AREiEF (Fig 1) o mERENY » /IEENNERREL » FEEREMEHERE -
W R R UK R AMERBES R (Fig 2) - RGIHFEZHIR - ITRERM(frag-
mentation) gAHHET (endo-budding) 4 o

NBFREFELRZ MRnd) B Hh—REEERBHEF MER » RAB LRI &
ek (Fig. 3) o AEEREHENNHRESM Fig 4) o ABMARETHNRESE » wIEHBE
TS B o g (Fig 5) ~ 163  BAWLA o RS T8 LIRS BEEY » irEs (
basophilic) » #IEBEBHRG » ¥ % 1-3u (Fig 6) o B/ IMNWRER DB - Al
REES L RE ZHER Table o

Table 1. Cysts found in organs of diseased eel

o Organ | ) ] | w‘ ] T [
M‘ gill liver \J spleen heart kindey \stomach intestine pancreasc muscle
infected i I I T B A | | o
. 1 I \ O N

2 + + P+ b+ \ + - - \ -

3 + Ht 1 HH + oA + +H + ‘ +

4 H Ht | W HE ‘ H ‘ Ht + + LA

RHH LT

6 + H + o # #Ho o+ ]+ + 0

S A R A I B

8 + 4 + + |+ ‘ + + 0

0: no sections —: none +: rare -+ common 4+ many

BRNERE LWRTUR  Ihthyophonus  hoferi BREE—LRABTTHE » HLED
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Ichthyophonus sp. 32 o Tfafali] FHBRE AL LABERHBN EERBKRTTR - HE
T ST T I - TR A RS R S/ N aTE » BR/NAZERK o BANETYRAT
F o ERERS MR TS » SRR RSHIE N TE - BERBLA—RIE LA ERRART
B o MAEIHBREE LRI  J O  BRB SRS - BRALAED » IREERR yellow-
tail flounder AE{LL15 o

[fada | WAE Sproston ERURE (phycomycetes)'® o (EFR/RSHA FIRE A
BT » BB o ER B ERFE Hoffman 2335 » WENAZ2H Imperfecti » I
RHAATEDET » MEAHDEBEEHBED® o

WAz ZRREBEY  BEEZRRTAK AR REMLFOEEREN T RARERE
B o FRIHEERYTTTEBEES » H—LbA  — b BT EB R PIEE R Kok B
RS o ERIBRZMMHRE AR 2R%E  SRERLCBERARELR R EE—SH
Z2 5

[l |2 EREATRA—F » HELFABEY » DHAHFRHER o B8 bl Sabour-
aud’s medium ¥ Emerson’s medium 3% » Biped BEBCRRE: » 4 BEAHREER » WASR
= Ei

ol &)

ATA R A S R E B B S S DITE B o SUROKERRBRAT I KRB L A A DB ) » K
BRI E L HA R 2 Je A KRR YRR BB AR BRI RER - KEBREHYRH NI
Hi 0 BRI ZIETE » LB -

2 £ X B

1) Sinderman, C. J. 1970. Principal diseases of marine fish and shellfish., Academic
Press, New York. p. 310

2) Fish, F. F. 1934. A fungus disease in fishes of the Gulf of Maine. Parasitology
26: 1-16.

3) Rucker, R. R, and P. V. Gustafson. 1953. An epizootic among rainbow trout.
Progr. Fish-Cult. 15: 179-181.

4) Powles, P. M., D. G. Garnett, G. D. Ruggieri, S. J. Nigrelli, and R. F. Nigrelli.
1968. Ichthyophous infection in vyellowtail flounder (Limanda ferruginea) off
Nova Scotia. J. Fish. Res. Bd. Canada 25: 597-598.

5) Hendricks, J. D. 1972. Two new host species for the parasitic fungus Ichthyophonus
hoferi in the Northwest Atlantic. J. Fish. Res. Bd. Ganada 29: 1776-1777.

6) Duijn, C. Van 1967. Disease of Fish, London Iliffe books. p. 217-219.

7) Sprague, V. 1965. Ichthyosporidium Caullery and Mesnil, 1905, the name of the
genus of fungi or a genus of sporozoan? Syst. Zool 14: 110-114.

8) Sproston, N. G. 1944. Ichthyosporidium hoferi (Plehn and Mulsow, 1911), an
integral fungoid parasite of the mackerel. J. Marine Biol. Assoc. U. K. 26: 72-98.

9) Hoffman, G. L. 1970. Parasites of North American Freshwater Fishes. Univ. of
California Press. Berkeley and Los Angeles. p. 20.
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10) Duijn, C. Van 1971, Disease of Fishes (third edition) p. 255

11) C. Y. Chien 1976 Preliminary survey on the Saprolegniaceous fungi Parasites of
Fresh water Shrimps (Crustaceans) in Taiwan. National Science Council No. 9,
Part 2 R.O.C.

12) gpeE 1973 » ERPORRERBIR Z WP IRYE - EEAEZEF] Vol. 2, No. 1, p. 47-55.

13) Takeshi ONO, Mikihiro KANEKO, Teruhiko AWAKURA and Akinori AOMI.
1966. Pathological Studies on Ichthyosporidium Disease in Rainbow Trout (Salmo
gairdnerii irideus GIRRONS). Scientific Reports of the Hokkaido Fish Hatchery
No. 21. 43-53.

14) BTAR 1974 foRblifEst p. 120-121 FrKEEHBRL ©

15) Ruggieri G. D,, S. J. Nigrelli, R. F. Nigrelli, P. M. Powles, and D. G. Garnett.
1970. Epizootics in yellowtail flounder, Limanda ferruginea STORER, in the
western North Atlantic caused by Ichthpophonus, an ubiquitous parasitic fungus.
Zoologica (New York) 55: 57-62, pl. I-X.

W
Fig. 1. Resting and budding cysts of Ichthyophonus sp. fresh speciment.
2. The globose cyst germinating with dichotomus branches. fresh specimen.
External symptons, swellings at the liver and kidney.
Transparent cysts dotted on abdomen of victim.

The infected spleen with cysts and nodules.

S oW

Cyst in liver with multinucleus. Haematoxylin-Eosin stain.
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Panfuran-S 24 ml\ B AN EEAE
BREZ SRR (FHHR)"

B0k o i A« BT

Preliminary Report of Effect of Panfuran-S Bath on the Survival
and Growth of Milkfish Fry*

I-Chiu Liao**, Fu-Rong Yang** and Shou-Wan Lou**

Abstract

In Taiwan, lots of milkfish fry for culture are imported from Southeast Asia.
The imported milkfish fry are not allowed to get through customs unless they
have been treated with Panfuran-S bath. However, according to culturists’
experiences, those treated fry do not grow well. Thus in 1976 and in 1977 this
study was undertaken with the purpose to find out the effect of Panfuran-S bath
on milkfish fry. The 24-hr TLm of Panfuran-S for milkfish fry is 6.4 ppm. The
results also indicate that the health condition of milkfish fry seems to be related
to the effect of Panfuran-S bath.

Hil

BEALHERE - IRERBTEHRERALSENTEELLGNWA B &Y (Chanos chanos) B
PRI o ELEREENMR AT RERA TR ZE » LRI - SR EEAR Panfuran-
Stex gy (B 0.4 ppm ZEA 4 /PRE) ATIIRATW o #238 Panfuran-S s EEE » KEMER
R ARRTBRZHE o RRRASHHILERE » RIT6ERITTER BAEIE » (fREn AN
ZHE T - ARRE Z Panfuran-S g4k » BT » DUEST Panfuran-S #H B AW S
FREBRREZ#E » AERESHE TLm (Median tolerance limit) o

oE B EE

I. Panfuran-S #5330 64254 RE KR IYERR :
ARABINITOE RIOTTAE L TR A THIENE > SR B RE RATSRS -

* RIBATTHERE A-38 B
(Contribution A No. 38 from the Tungkang Marine Laboratory).
AHEZEEERINVE 2 F4EROCEENRATRAERRHERISRE -
(An outline of this article was presented in the anual meeting of fish pathology in Taipei, Feb.
14, 1978).

o ERAKERRT » WES o
(Tungkang Marine Laboratory, Taiwan Fisheries Research Institute, Pingtung, Taiwan, 916).

*#* Panfuran-S REGst4 (X3 Dihydroxymethylfuralazine) s M4+ S 3-Di (hydroxymethyl)
amino-6- (5-nitro-2 furylethenyl) -1, 2, 4-triazine.
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#—KZAHRE > Panfuran-S ELUKBEM » SHHH » MAIRRT MR, » KRR
EFHAWRE - REZENNEEEF N THFTMEE (FHRE 00081+ 0.0014 g) « AKHE
#5 7 # (Table 1) » £HA100RE AR - BREEHAS} » H=AUEE 0.1~ 02 K 0.4 ppm 23
B4R —K o SWARPEENRERELHR  SEANSEYE PE 570 BN 2 £ 25
AR RARIR » ERIEREE » 4 DR » SROBEIEA .15 0268 04 ppm Z BB » 8 AVEEET
MR o M RIDERERKEEBATRE 2R 5Pk WRARRY
EZREAF > WFRNRIENEIRIRL (20mx15mx 10m) o RISk SR E
TRE » EHRATERS 30 cm 40 BT ATRFHERMISIE o F0 =« FFTLIERRsHs
2 KR R A MR 2 A E AERRM 2 —5 - FH60R%: - IEMTE » R
T o

Table 1. Treatment and rearing condition of milkfish fry (1976)

Tank Treatment . ‘Water temperature Salinity
ank No. P concentration of bathing (°C) C%) Number of fry
anfuran-5 (ppm)~ time (hr)
1 Control 100
2 0.1 ppm/4 hrs 100
3 0.1 ppm/8 hrs 100
4 0.2 ppm/4 hrs 25.2~32.5 18.9~128.5 100
5. 0.2 ppm/8 hrs 100
6 0.4 ppm/4 hrs 100
7 0.4 ppm/8 hrs T 100

f Panfuran-S $EERAC » BUIL 1977 SEEMTH KBNS » B FAEFEE: (Dimethyl-
formamide) BEHI® mLEEAE Panfuran-S» ZREE R 10,000 meg/ml P EEZIBER » BHEK
TR R 2 AR - HRRBHAS10/ (Table 2) - FEZEROOR (FHEE 0.00364+0.0021
g) » WAFMR BEETTENE « SRR » B HETE » BAES WA » WAKEDHREEOH » &
HENERE ) YRRAERE )

Table 2. Treatment and rearing condition of milkfish fry (1977)

Treatment

i : . . Water tem eraturc" Salinit
TN paatueen (ppmy e By | CO Gy | Number o fry

1 Control 87
2 0.1 ppm/4 hrs 87
3 0.1 ppm/8 hrs : 88
4 0.2 ppm/4 hrs 89
5 0.2 ppm/8 hrs | 86
6 0.4 ppm/4 hrs 20.8~33.0 10.0~26.3 87
7 0.4 ppm/8 hrs 83
8 0.8 ppm/4 hrs 88

"9 0.8 ppm/8 hrs 85
10 1.5 ppm/4 hrs : 81

2. Panfuran-S #3280 &% TLm 24k :

AERBIRZ R Doudoroff ¥:® - BEAL » BAERLH » TEFTLEYRE - Panfuran-S
U REFERRYER o £810BRH (FHRE 0.0055+£00027 g) o SERAREENRARIE
AT Z PR (5 ¢ AR R SINEKE 3.5 ¢ 4 » Bin Panfuran-S B2 R ZIINA
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WREER 40 8 DUREIIR S 4 ARE « ARRREERE (284~206°0) RITEIHRTE
i > SRR LB REHRI AT - RN RR K —K AR REEATE
ST » T AL 2B (Time to 502 mortality, LTso) » BIsRH4ING ~ 8/
24N R 48/ NS TLm o

wRHAFR
1. Panfuran-S 5 #H a0 &G EFREREIHE

PPanfuran-S 84/ 8 /N2 IEHZ » 0 Fig. 1 R o S—R » ENLOTOERBRRE Z G
28 > fEE 4 /NEEEN 8 /NEEISES100% o B3R 0 BN 1977 SRR IR 2R BN E A — R BE « v BR
THREERE 1.5 ppm M2 IEFERRESN - FEABRBERER » 3R RERIEFA S &R
R 0 (BZEYS 8 /NEEELL 4 /N RETEFRRIE o N8 » BNz AR e BgEa » E EulliRE > B
0.1~1.5 ppm RESEANENHE » QIZEE 4~8/ i B ATEBHIETZK » WL » jialgis 8 /)
et 4 /NS EERKZEE » TREHE  KPREEHEX » 3 Iz ERANZBREBEL
HERTEL o
o——o0 Bath for 4 hrs.(1976)

X—X Bath for 8 hrs. (1976)
&—A Bath for 4 hrs.(1977)

&~———A Bath for 8 hrs.(1977)
100 +—|—n—u’——ﬁ

Survival rate (%)

0 0.1 0.2 0.4 0.8 1.5

Concentration (ppm)

Fig. 1. Survival rate of milkfish fry just after various Panfuran-S bath treatments.

TGRS 2 B RS KIB R B60 B 2SR AR Fig. 2 o 5t — KB eh i 1
A2 FATR AR S5 AR L » FCEEER 8 /R b 4 /NI B B AL » TRB7ERT R A B Y e
WEP AR T2 Panfuran-S 2 BEA BUMERGE » BE- KRBT EE 0.4
ppm FFZiEFA + AR (E o AMBEAS R 4 /NS A S 2 U » 19774
B R R BRI N EE TR 2 WKITE » 7N » AWIO7T64E R 2 R BUEEHER] o IR 4E
HREPITE Z BB AITIN Tables 3 & 4 o 19764F [ 2 A RIHR t-test REZEH: BB » B4 SUBMIA 75
SRR BB Y MRS R o 1977434 » JRFT t-test SERAN Table 5 » SA4/1Es » RIERS
0.1~04 % 1.5 ppm 2B » 60 H 2 Tl E S A 2 R 2 I » (B3R 4 /15
s P2 0.2 §7.0.8 ppm 2 BRI SEIH Z Al BRI o T HUEAS IS EIRILE 0.2 ppm 2 3%



— 9 —

100 |-

Survival rate (%)

Bath for
Bath for
Bath for
Bath for

1

4 hrs. (1976)
8 hrs. (1976)
4 hrs.(1977)
8 hrs. (1977)

0.8

Concentration (ppm)

Fig. 2. Survival rate of milkfish fry 60 days after Panfuran-S bath treatments
for 4 or 8 hours.
(Number of dead fry during bathing was excluded)

Table 3, Mean body weight and standard deviation of milkfish fry 60 days
after Panfuran-S bath treatments (1976)

Mean body ‘ Standard Mean body : Standard
Tank No weight (g) deviation Tank No. weight (g) ! deviation
\ { |
1 | 3.6619 (93)* 1.5176 5 3.3339 (97) i 1.8793
2 3.7186 (88) 1.8658 6 5.5020 (92) 2.2300
3 34731 98 2.2071 7 3.9942 (95) J 2.0171
4 3.7357 (88) 20191 I

|

Initial mean body weight:

0.0081 -+ 0.0014 g.

* Number of survived fry in each tank was indicated in parentheses.
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Table 4. Mean body weight and standard deviation of milkfish fry
Y days after Panfuran-S bath treatments (1977)

TankNo. | Mombely | Samdad o, Manbely | Sanded
1 1.9603 (76)* 1.1401 | 6 1.5091 (65) 0.9879
2 1.4999 (75) 0.7945 7 1.3126 (69) 11271
3 1.2951 (82) 0.6308 8 1.3358 (78) 0.9373
4 1.2900 (81) 0.7035 9 1.1946 (80) 0,663
5 1.4789 (80) 08033 10 1.4094 (70) 0.7495

Tnitial mean body weight: 0.0036 +0.0021 g.
* Number of survived fry in each tank was indicated in parentheses.

Table 5. The results of t-test for the difference of mean body weight
between control and various Panfuran-S bath treatments (1977)

Treatment { Treatment

concentration of /bathing t concentration of /bathing t
Panfuran-S (ppm) time (hr) ‘ Panfuran-S (ppm) 7 time (hr) |
0.1 ppm/4 hrs 1.4036 0.4 ppm/8 hrs 1.9612*
0.1 ppm/8 hrs 2.2063* 0.8 ppm/4 hrs 1.9858*
0.2 ppm/4 hrs 2.2006* 0.8 ppm/8 hrs 2.5566*
0.2 ppm/8 hrs 1.4840 - 1.5 ppm/4 hrs 1.6853
0.4 ppm/4 hrs 1.2851

* Significant at 5% level.

EpfE Al o WEEO.L ~ 0458 0.8 ppm ZRABRARKREZHOEREER -

SE LB R BT EITTEERE R B AN  FREEA 2T ~ fAE60H 25k
ERHEFELIIT66E » B —KATHEA 2 B AEK S 23 Panfuran-S 284 2 i - 1z
MRABTHRRAZEE2ZTHERE (Tables 3 & 4) URE-KABHRALEABAUBRREHIFE

s T RN » AR AT RN R ERER UR R & S E A A Panfuran-S S8R RS -

2, Panfuran—Sé%‘ #EHEY TLm =4 .

i R R R - AR SEEE | I Panfuran-S £ (ppm) BHEREZPITET-RE
R (min.) £ (Fig. 3) » LAFESES MHESR (1<<0.01) » HMBERE log¥=4.5527—1.7292
log Y » 824/ R A8z TLm 858 5 SRIM6.45 4.3 ppm » LHAHEE R4 RS/
= TLm » 7|F Table 60

HIRFFRAIZ#45® » Panfuran-S 7K HEE 0.2 meg/ml FEEHR (28~30°C) 4/ - &1
HRIEEABEZEN o & Nitrofuran #5442 Panfuran-S R ZERIRE N » EHZEE
B> BE RS o 3 B R AR T EAEIE BN AN RIERIRY o
BT » SRS L A e v RO M S 2 S84SR BEeY Panfuran-S HA B AN BEREE 9
SR » 1 B AE O R AREE R G R A 2 SR R R S A RN (BB
AT R R A TRERER BRI R AN - ENEEEE » MIEHSBESNE o
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4000 |-

2000

1000 -

500
logY<4.5527-1.7292 logX

r=-0.9731
200 p-

Time t0 50% mortality (min.)

100 _/L i ] |

&

Concentration (ppm)

Fig. 3. The relationship between concentration of Panfuran-S
and time to 50% mortality of milkfish fry,

Table 6. Estimated TLm in various bathing time for milkfish fry

Bathing time (hr) ‘ 4

\
|
TLm (ppm) ‘ 18.0 ‘ 12.1 ‘ 6.4 ’ 4.3 ‘ 29

1 =
FRWEfE Panfuran-S S HE B REEFAHBEEZPE » RIIGERITIER B AWTH > #
T4 Mrkp R OB BHE N R 23R > B T B R ¢
L KEBEYRERBER  #H 2402 TLm & 64 ppm o
2. FEH BT 0 R R R TIR A S IR EE SRR R (DL 0.4 ppm 2574 4 /) » BIFL A fa
ZRHEAKR  BFATT R RERULTT RESRERIA B L TG MR A -

| 3
ARBHEIRREITRC » RLVEES/MARTEES/ MAREBEEE B Al M7YVEE B
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S5/ MBI MBS TR OB 0 IR BIER AR BB Panfuran-S 385 > RZHR »
PG -

X ABERPRIGE AR EEERW A B 2 WRRR R AT EEE (77 (ARDP)-
1.4-0-117] % [78 (ARDP)-5.3-0-1587 T F525K » bk o

2 £ X B

D) BlmFn (1976). Fifs o

2) “Panfuran-S” =Z@k#E (1973). Toyama Chemical Co., 2nd ed., Tokyo.

3) Doudoroff, P. et al. (1951). Bioassay methods for evaluation of acute toxicity of
industrial wastes to fish. Sewage Ind. Wastes 23, 1380-1397.

D FET) >~ BEM 197, FEREFERAWIATERE— L BEREASwH K
ERKESRE 3 (2)2 7783,
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= 8 R E P i (Branchiomycosis)
Z AR R BT A

flisef® « EIRE IR « EEm =11
The Histopathology of Branchiomycosis of Eel in Taiwan

Chau-Heng Chien*, Teruo Miyazaki*, Saburoh S. Kubota*

Abstract

Infection of Branchiomyces was reported in the eel farms located in central

and southern Taiwan. Symptoms of branchiomycosis were discribed. Spores and

hyphae were located in some visceral organs.

1977 AR » FATIREEM T ~ 182 7568 » B SEAEEERM (gill rot) » fkfidlss

IR IET L RS 0 RS AT WA ~ ERAARENE Branchiomyces W T
B o

LR S R A L
i (aseptate) » ﬁiﬂ7ﬁ~ VEFET 725 w0 EEFATTERARE

SR 5-13u e (Bl EFBOL2IE » KN ER ARG 2 Bl%

B > LR (gill lamella) » J\fp‘zulﬁﬁ&ﬂﬂ’““) SIEHITL o
@t Fig 1o @Tk%

PAS

Fig. 1. Branchiomyces showing spore formation in gill lamella.
reaction, X320.

* AASTABKERE
(Faculty of Fishiries, Mie University, Japan)
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Branchiomyces sp. & #3594 088 AW L BAVEE » AR EBUC M » #5g
@422 (fungal embolism) - 775 |BEMEMN S RFT#%11. (hemostasis) o lREREHDIES
MMLE Z W55 B REA (pilaster cell) Ziisf » HEn el il b i WU R A0 L B4z » 3R
BRI A S B A SRR A 2B o A AT R L S RALILER 2 8844 (erythrocytes
degeneration) JSHFE o TISERIA b2 A SR BOE I JE S IEB HOFU s (fibrinoid degene-
ration) o FERMEE EE ABTHR 2 EHR BHIR BRI 2 H R AR ARG R R e R o

T8 o R 58 SO L R D AN M BAR - 5 AR - 6B AN R
[ & A dEL T SO I BL SO EPE M EE (inflammatory cells infiltration) s #1 Fig 2 o fit
AR A L iR B A T B EE » (AR » RAHIRIREA fysst o 3% » I Fig 3.

2. Metastatic lesion showing fungal embolism (arrow A) and epicarditis
in the heart. Hyphae growing into the epicardium showing spore
formation (arrow B). H-E stain, X320.

3. Hyphae forming spores in the spleen. PAS reaction, X200,
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B I B B RIS IR Aeromonas
hydrophila 2 43 B

BRAK™ o MIRKIR

Isolation of Aeromonas hydrophila from a Tail Rot Disease
of Cultured Black Porgy in Taiwan

Ling-Yang Chen* and Chiu-Yuan Chien**

Abstract

Isolation of Aeromonas hydrophila from a-tail rot disease of cultured black
porgy was studied. All isolated strains were only highly sensitive to neomycin
among antimicrobial agents including chloramphenical, furadantin gantrisin,
kanamycin, neomycin, novobiotin, penicillin G, streptomycin, and tetracycline. The
optimum conditions for its growth were detected: salinity 0%~45%, pH 5~9.
The rampency of this epidemic disease was occurred from Summer to Fall in 1977,

L #

—AEEEAAETZR  RESERBSHELEE 10~15 4% » BE 10~45 A% » PRI
AMELEZBERBHGREIET  MAREERIFKEET » FRRNGSAKEE » NNER - KIEESL
S ERBASE . BEERE ) FIEBRERRGEGRNRE - EERREEL - SIFCRIRIRK o

EI B R S H — AR IR IR ABR S SR ANILLER ™I 5 A R 2R » AU RWIRE » K
SRR ZTRE ~ SRR ~ R bR ~ St R AR RN RS ROTIE » KR » FEik
REB|ELHERE o

#oE R AR
—~ Btkeg Rk

E—AtLETAZETTA » ZRSFIERRE AT RS THRA » EEREETH
W2 EREREEL 102 ERIBERREE - BN T » RS RREEEEDS %10 (peptone
10g, beef ext. 5g, NaCl 5g, pH 7.5, dist. H,O 1000ml)7E 28°C iR 24 /KSR » RS
WEENE BT HUSEE » £ 28°C TR 24 /PREEERE  BIURERE L TRAVBCEE S HIsER
P RSRE LR o DR ~ SIEK ~ A b8 - BRIRZUERERENREZRE o
=~ AR RE

HREELBEIRZRER » THRA—RBAMEEEZ G BIFI A4 RKR Rimler-Shotts 528

* EWE B K EREER
(Department of Aquaculture, Taiwan Provincial College of Marine Science and Technology)

** B B G A A TR T

(Institute of Biological Sciences, National Taiwan Normal University)
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£ L% S B S BAEY Cytochrome oxidase ZKHE » MIFHELHREERBAREE » I SIM
BEEERH HS &4 » Fi One-tube O-F test® Rz HBEBHBREREM: » FIF Brooker HylfiE
FEERIH Arginine dehydrolase, Lysine decarboxylase 7 g4 » A BB SR HF NI ST
PR 2 Fe i R I b AR 05~1.0% LINE EBEF AN R E BRI EL « Afat
B i R e 0 A RBRIBTE 28°C TEST -

Z~ /R R

Bfe 28°C TR 24 PRI R ZIREVAR 0.85% 2 BE AR AR AT » HRARKER (6mg/ml)
» g 100g RRERE omg WHEEZLY)  HE CMPREEARRERZEER » fiRlRZX
NS RR 0 FESTRTSE A RER 10 ppm 8 15 458 0 JL6EA Urethane 5g/1 2 A B BUSUKEE
HERAR AFIE ST o FESZ IR 66 %30 %36 cm 2K Igeh L EA WKL BIE 10 X » RIS
FIHRE  ERIIEA A BTG EOITR » KR 14~17°Cr ERAEH o £ - St 3 -

@~ A R

FiE Az S DIFCO Dispens-O-Discs (Bacto-sensitivity discs) » F|f Kirby-Bauer
method: 2> (Surface-Swab method) » 55 #EE %R Chloramphenical % 1 fEZEH 2 BZ M o

B~ 232 B AR
1. mEpE : ¥ NaCl fuA@Eassagt » NaCl ZBER 0% » 10% » 20%------100% #& 28°C
TE2% 24 /NEF o
2. pH: #¥EmEw e pH M3, 412 ZNFEME » 8 28°C i3 48 kg o
3. E B ERERER 12, 20, 27, 37, 40°C TREEE THEMBERMEEY o
ME=mfies nBRRALEEAEEERHY  SRAGHAHERKSR 10 mlo

& 7
—~ BREZ A EENAR

HABHAERFAZEBRSEHE—EE AR ERYE » KR lum x23um ZHEEH » REE
B o 2 28°C PR MR EERA G S B HEETE » ERHR 05mm » HARCHEH
B : pH 5~9, BE 0%~45% » BE 20~37°Co

=~ BB R R
3 tomw (TC-1, TC-2, TC3) 4REERIARE - & 5~8 K » REESMEMHmER

KL » DU IR > ZRERIE R e » (e BRI B TSR B AN IR R B SR < 1T AR » 72k
WX R ARETIET o« BN AN B Do R H IR R e N R 2 A o

Z~ AR

TCE3IRFREBEMEBZALKE » ik 1 frim » KBTS

WmEEE HS» EE4: Cytochrome oxidase » ] 208 Glucose WEAERE » 740 Gelatin,
2-3-butanediol » BT HE + ¥ 0/129 ¥ARKSM: » Arginine S IKSM# » BEERTHRE
& Indole ZE4 » MR-VP ~ Simmon citrate ~ Catalase 525K IE o BEEEEY S #1n Glucose,

Salicin, Meso-inosit, Galactose, Fructose, Dextrin, Maltose, D-Mannose, Xylose, p(—)-Sorbit,

Saccharose 5E75 45Nk o
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RL WHW4A b EER
Test Result 5 Test i Result
Kligler test (FLS) -——/A(H;Sf Lactose —
Cytochrome oxidase + Meso-Inositol +
- Hugh-Leifson’s Glucose test o Raffinose =
Hydrolysis of starch = Rhamnose -
Gas production L{+4)-Arabinose —
2, 3-butanediol — Galactose -+
0/129 sensitivity test — Fructose -+
Hydrolysis of gelatin — Dextrin +
Arginine dihydrolase -+ Maltose +
Lysine decarboxylase —_ D-Mannose +
Nitrate Reduction 4 L-Sorbose —
Production of Indole + Xylose EN
Methyl Red test + Mannitol -
Voges-Proskauer test + Duicitol —
Simmon citrate -+ P(-)-Sorbitol +
Catalase -+ Saccharose -4
- Utilization of carbohydrate DEAE-Cellulose —_—
Glucose + ; Sahcm +
Kcy posmve —, negative. g, gas production. T, Fermentative.

W A

WEBAEER P > %5 Neomycin % TC-1 % 3 PHRFREEABZIIIHECR » Fek Chlor-
mphenical ~ Furadantin ~ Gantrisin ~ Kanamycin ~ Novobiocin » Penicillin ~ Streptomycin
Tetracyclm LB o

Eél‘l-l

S
Al

AWZepBs Rttt Davis, B. D. e¢ al Microbiology 2nd ed. (1974) % Bergey’
Manual Sth ed. (1974) %} Aeromonas hydrophila FiFIZ45% » HEINE 2 fias ¢

i 2. Davis, Bergey’s BRBEREFERRERBRE

Characteristic

D B é R } Chaxacterxstzc : ! D ‘B l R
Growth in nutrient ST Lysine decarboxylase — -
broth at 37°C + + Arginine hydrolase + +
Growth in nutrient broth - _ gas from glucose + or = +
Containing 7.5% NaCl ' Fermentation of
Gram stain - - } Lactose —or + 22
Shape . SR SR | Inositol - +
Size(pm) 1.0~44| 1~22, Raffinose — =
Motility -+ + Rhamnose —_ =
Pathogenic -+ —+ Arabinose 4 or - —
Temp. (°C) 20~30 | 20~37 | Mannitol + —
pH 5.5~9.0150~9.0} Dulcitol = -
Oxidase test + + Salicin + +
Indole Production -+ + Sorbitol —or + +
Methyl Red o e Nitrat to Nitrite -+ P+
Voges-Proskauer — or - 4 * Glucose metabolism ¥ 1 F
Citrate Utilized + or — + l

Key: D, Davis. B, Bergey. R, Result. 4+, Positive. -, Negative. F, Fermentative. SR, Short qu.



— 102 —

iz 2 WA AosEkk (TC-1, TC-2, TC-3) FrgkikiRiR LMK 2 B#EswE—3 > ik TC
Z3HEKRFEEGETER Aeromonas hydrophila® o

TEBERIRZ BT » AH S Neomycin HREHEINHEE » REbTLFAE Neomycin
HAR R A ETTRFIRE » BERARE—P R -

RO R E AR EAE S SRR (4 0.5% NaCl) i » H# Shotts fo Rimler

(1973)9> Aeromonas hydrophila 45 EEEREb S8 LR EH D ZHR o

TN » RSB R EE RS » DIEER 0 3] 45 % MEGE S 5 319 » BIEM
BREERE RN LA R I 0 B BRI S o

s [ 4 BRI R B N K RS PR » MR 2 3T » KIBIREREHAE 18°C 24 o R ER
B (FEAR) WEMPHERAE » Kl » AEBERREEE - XY ZSERHTTR A ARG fEER
WZBPHER » BERERRETTARIESL » Eﬂﬁﬁ@lﬁ%?ﬁtﬂ%ﬁ*@ﬁﬂ 48 /NEE o FRYEE
Groberg % (1978)® B EENBRERIRIEREEKBY Aeromonas hydrophila 1 A.
Salmonicila —fEREEAENT RSB FREEETERRE KR BRI » LFETCKREL EEES
BE » Pz 0 RBRRERRE c EREBBFAE Ll 3T PIE S Bokt: WS M AKE 2 FHma
& o MRKBESMARHBHARSABRERE - A KAEET » BREAVIBEEF SRR - &
BHIET M2 BRE » SHSEKEREESE » R 2RI M AEEE o e SRR 255
RIR B4 K BLERE MR o

—RBR Aeromonas K1 Vibrio™ FREB A {tEMEIRE S » (AR Bk EE T e
BYLERZ 3 (1) HH /120 BARKRZH: » (2) Voges-Proskauer REBROWME 5 EL HeS T (3) A
E4 Indole - B » ihEifkik Kligler JBRGRER BB LI eSS » ATHRTRE 28
BERHEA

i =

ARBTBWET KR B o BARZM: » Voges-Proskauer JEgiaH: » 4
Indole RHLE RS » WHEER Aeromonas hydrophila o KE¥ Chloramphenical 414
@k Neomycin 4} s JRZHERIE o ZHEE 0~45% FHBE 5~9 CHERETLE -

i 1
AR TEREHRBERERE R g7 RBOT IR R R ——RURHZEHE (IRIR78-ARDP

-5.3-0-158 %) #HEIESLISER o WA RS EE K2R SR EYE RGOt RURE »
HEEEGH - NEBET T REEERETERARFEER R BRI — O o

2 £ X B

1) Barry, et al. (1970). An improved single-disc method for testing the antibiotics
susceptibility of rapidly growing pathogens. Amer. J. Clin. Path. 53: 149-158.

2) Bauer et al. (1966). Antibiotic susceptibility testing by a standardized single disc
method. Amer. J. Clin. Path. 45: 493-496.

3) Groberg, W. J. Jr., R. H. McCoy, K. S. Pilcher, and J. L. Fryer. (1978). Relation
of water temperature to infections of Coho salmon (Oncorhynchus kisutch), Chinook
salmon (O. tshawytscha), and steelhead trout (Salmo gairdneri) with Aeromonas
salmonicida and A. hydrophila. Jour. Fish. Res. Board Can. 35: 1-7.

4).JCRR, (1971). Common food fishes of Taiwan. Fisheries Ser. No. 10, 60 p. (in
Chinese with English summary)



— 103 —

5) JCRR, (1977). Reports on fish disease research (I) Fisheries Ser. No. 29, 61 pp.

6) Kou, G. H. (1975). The effects of some factors on the pathogenic test of Aeromonas
hydrophila. J. Fish. Soc. Taiwan 4: 1-6.

7) McCarthy, D. H. (1976). Vibrio disease in eels. J. Fish. Biol. 8 317-320.

8) Porres, J. M., and R. E. Stanyon. (1974). One-tube oxidation fermentation test.
Amer. J. Clin. Path. 61: 368-374.

9) Shotts, E. B., and R. B. Rimler. (1973). Medium for the isolation of Aeromonas
hydrophila. Appl. Microbiol. 26: 550-553.

10) Shotts, E. B., and G. L. Bullock. (1975). Bacterial disease of fishes: Diagnostic
procedures for Gram-Negative pathogens. J. Fish. Res. Board Can. 32: 1243-1247.

11) Shotts, E. B., and G. L. Bullock. (1976). Rapid diagnostic approaches in the
identification of Gram-Negative bacterial diseases of fish. Fish. Pathol. 10: 187-190.



104 —



— 105 —
FAFE B 3 B SR AL R 2 B AR 77 AR SR Z B
E G ek E K

A Preliminary Report on Parasitic Diseasés of South Africa’s
Glass Eels (Anguilla mossambica) and Northeastern
America’s Glass Fels (Anguilla rostrata)

Yuan-Loong Wang and Ting-Chi Yu*

Abstract

Parasitic diseases of elvers imported from Northeastern America and South
Africa were reported. Two Ciliates, one sporozoan, one tremetode and one cope-
pode were responsible for these diseases. None of these parasites were endemic.
Strick quarantine measurement is suggested for future procuration of elvers from

these areas.

%

SEAEAK » R A RIS EHF TR B A ES | R ARG (Anguidla  japonica) DIALGhiE 268
TR E G PERRAESRISEZ 2R - EEREHHBERIIUREIEHER D2 An-
guilla rostrata 8% > R AEEMYECWELE D 2 Anguilla mossambica W HHEREE Ik - B
BR S BIBN IR B BN RR S A 4 S P o QDR AR KR I DU R 2 TR R » R/ S RGBT
EHyZERE L o TS RRERIEE LR K BIET > R -

woEHE A E

Anguilla mossambica 1 Anguilla rostrata ZWEE5 AR 1978 £ 3 A HrEJERRE S EE
6 AMERLEEERE o RBEEERAST > AETREZTE o BREE N A
mossambica BEAT6,0008 » A. rostrata 4575 T F5,000—6,000 o D& #ER HFX&ER 20 & »
TSR T o RABYUH BENEEEE  SDIPEE « FRMREYR TR a8E;

B R B AR A R E B2 Wik Hoffman™® » (EEFEEX® RILEB=%C EUBRAIELB
£ o

¥ ES

Anguilla mossabica (B RRBEG %S (Uchthyophthirius multifiliis) ~ Higgk (Tri-
chodina sp.) ~ ¥57aF & (Myxidium sp.) kES& (Clavella sp.) %%54 8k o Anguilla rostrata
BRI R R kg (L mudtifiliis) ~ Bk (Trichodina sp.) ~ ¥§88% (Dactylogyrus sp.
Bt vak (Myxidium sp.) §%Hak

I HRE RIS ERTD ¢

* BEGKERERTT - EEST

(Lu-kang Branch, Taiwan Fisheries Research Institute.)
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—~ B A #dy (Protozoa) #F4 & :

) AEhFEIREE (chthyophthirius mudtifiliis) @ {19655 R & B 2 EH5E# (holotrichous
ciliates) » ' 3 BEEZIES (Y B WAIAR o PELARSLERRITB)050 » AEBOHARE SM AT EL R T A2l ©

» A BEES RIS Z APETRAVIE RS o BRI IR 22°C BUF » AR EE » A
ﬁ\_'u;Et )

ik « DL4ERk 0.1 ppm DREHK 15 ppm MK HEERE1T » 45K 120005 » kgl
WK RBCRIEE o 73 DAL % RBOKERSE 5—T7 K » B Bk 2 B a4 o

@) Himgk (Trichodina sp.) : B F HAATESH LA » HETAOMEEN > i
TGS o RER AR AT AR AL RV R W EFOT R R o PRRLIR R 0 ER K i
FEEIEL o

PR « o AR B bR 25-32 ppm &R HHE o
@) khruak (Myxidiwm sp.) @ JREREREE 2 AU R RERE B Bl T e R 4 1

A RES B R IR T 7 -

BHR B © A R BT o PR HGE R B MG 1 0 S I L S S I 0 DUR(E.
RSN W HEN: ©
=~ % &% (Trematoda) F 4 & :

e g SE R (Dactylogyrus sp.) 954 (Fig. 1) » FFakf s U e
BTSRRI o A DAL AR AR M S 2 B ) o HERIGEERILER o 3 LIS 2
WRIMHE R Y o JEYIETRER & S EL T BT UL R B2 S % o

|

Fig. 1. Adult organisms of Dactylogyrus sp. X100

BRSO « DURREME 25-32 ppm SRR s LIRS 0.3-0.5 ppm i LSS o

=~ #he#a (Copepoda) 4 4 & :



e 107 —

Ea: (Clavella sp.) A RERHES » BiEs o BAFOHIC Bk« BREEERE V S 808 Hh 9 LIS 44

o (Fig. 2) MEHMS 1.6 mm > JEEMEIMARMILINE S —HIPTE » 524y 04 mm o PLER% A AR
HEBPRER -

Fig. 2. Microscopic view of Clavella sp. on the gill glass eel. x40

B - RO R T Rk B 0 BN BLIL R A R A7 AT o
o EEE

EF# (Clavella sp.) 1 HAA M EEE SRS Larpe g8l > HERTRGAE — S50 sk gk (i
THEHL SRV AL o B A AE AT Clavellopsis huge (YAMAGUTI, 1939) s Rty
sty Clavellopsis sargi (KURZ, 1877)%),  Polyanskii (1955) F#i S fefRt = #4mr
ey o n¥REElE A Clavella wncinata  (Miuller ) %4 o Wares (1971) 45 #if
Clavella sp. 9548 EER WM Yaquina Bay —ELITAY “pile perch” (Rhacochilus vaca
(Giard )R fad® o Dr. Z. Kabata (1970)7RE$ICENER) Macrourous berglax (JAIRHF
Macrouridae) f#3E8 Clavella adunca (Strom) Fy4E#R0 o (HIZ 4 (T MEFHR R RSB RLfE5E
L YL o

FE R TR IE R 22°C ZAg BT o W B Bk B R A AT RERAR A 5 R AT
T E G o FRTER  RGTR BV RIRR A o fA RS R R RTE o T H RS AR ) RN ER
T2 EAMBME I B R I R R 2 A o — EUEESR AN BRI Y W A e B > LI
#HIC -

SEE A 1 1 T 3 R 5 st 1 R B N 2 R R I RS M BT B AN R R A o B
SRIRAT 2 3 1 e B e A £ e R ek o TR L — SR 2 T B A RE A B B AR n B AR B
FREf o SRR 4 R A ARSI » B ETREBUR 20 U B 1R LSRR -
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AT H78E3—6 A RIS R EF AR n ERE 28R - TSl e FAMEIRKE
PHYERIK o

WIS Anguilla mossambica REEBLEG B (Ichthyophthirius multifiliis) ~ B
& (Trichodina sp.) ~ ¥7aF& (Myzidium sp.) BES# (Clavella sp.) - RERFALEEBR
Anguilla rostrata RBBREAMER (L multifiliis) ~ Bk (Trichodina sp.) ~ f&8# (Dac-
tylogyrus sp.) Xkim Tz (Myxidium sp.) ST o

E [

AR IR R IR B S BB LS o L REEABEHYAANMES L2 - BRER
B T R A LA DB R A SR E IR ARGV A R o BEEH

2 £ X K

1) 3 (1977). @@z @AEET  HHA No. 8: 23-26.

) BEeREa (1978). ¥ XREBY (Anguilla rostrata) RIMEHFAL - REFIES 9)
:13—17-

3) Hoffman, G. L. (1976). Parasites of North American freshwater fishes.

4) peERsk (1968). A4S (FABYR)

5) LEA=% (1974). RRBERS =4~V F X~ vTF o

6) . (1973). BRBEIRE VS s v RABE T 2T M0
D (1976). faRBEiEs CERR) &R ELY s Ry KV s 2 Oft~ BAKER
FiREGE -

8) Duijn, C. V. (1973). Diseases of fishes. 3rd ed. p. 36-51.

9) ZfEHy (1977). EREBARSFIERE - PEKE No. 194 14-15.

10) FASE (1970). FOFR & BEE > p. 115126,

11 Ryssell, F. S. and M. Yonge (1973). Advances in marine biology. p. 141-169.
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