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序

近年永本主首早已瘟漁業發展至為迅述，單位面積放養量JJ..

生產量隨之增加 o 焦品，隨著集約養麓的進展 9 魚病問題日

趨嚴重 0-般接麗葉是?缺乏對魚病發生，預防及治療知識，

故養瘟魚罹病日增，禁物使用本當情形時有所聞 O 農復會有

鑒於此，甸六十三年起開指責助臺灣大學漁業生物試驗所，

獸醫傘，師範大學生物研究所，臺灣姜豬科學研究所，屏求

農專，輔仁夫學生物傘，以及臺灣省水產試烏合所等研究機構

共同進行魚病防治研究工作。教年求經各機構研究人員之共

同努力，魚病仿治基礎研究已略具現棋，初步研究成果亦經

於六十女年棠編為魚病研究專集第一捧出版。

魚病專集之間世已辛辛遍引起國內汁學者對本者魚病仿治

研究之關注與重視，尿布研究人員，亦玖玖示倦，加強研究

，時隔一年研究成果陸續發表，經郭丸雄博士收集棠編成冊

，是為魚病研究專年第二葬欣見其成，對魚病研究人員之辛

勞至成欽佩，史糞望以此為基礎進一步在魚病研究學理及應

用方面有進一步的成就。

農復會漁業組袁柏偉
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水產養殖抗藥細菌之研究一 I

養殖饅抗藥菌之抗藥性

陳宏遠*﹒郭光雄**

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(Nf) 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 Tc, 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, AchromobacteT蝠， Alcaligenes and other G( 一) 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. 33.9 percent of Aeromonas, 24.1 

percent of Enterobacteriaceae 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. 

輯 當E
E司

細菌對各種抗菌劑產生抗性，其機制不外乎產生各種藥劑之分解酪(如 penicillinase) ，改變生

化代謝之途徑，誡降低細胞壁對抗菌劑之通透性 (permeability)(Pollock， 1967; Anderson, 1968) 。

*國立臺灣大學海洋研究所海洋生物及漁業組
(Institute of Oceanography, National Taiwan University) 
現址:竹南23信箱，臺灣養豬科學研究所病理系

(Pr田ent addrsss: Department of Pathology, PRIT, P.O. Bo咀 23， Chunan, Miaoli, Taiwan.) 
抖國立畫著聲大學動物學系

(Department of Zoology, National Taiwan University, Taipei, Taiwan.) 
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這種生理或形態的改變是由於細菌本身分子層次 (molecular level) 之突變，同時突變發之抗藥性具

有遺傳;性，可以代代相傳。 1940 年代初期，細菌產生抗藥性的事實初次被發現(Abraham & Chain, 

1940) 以來，各種新抗生素及化學療劑之迅速發展及廣泛使用，使抗各種藥劑j之細菌大量產生。此

種抗藥菌之抗藥基因能藉著細菌之結合 (conjugation) 與噬菌體的傳遞 (transduction) ，進入新的

細菌體中，而造成新抗藥菌的產生。

1959年日木研究者 (Watanabe， 1963) 發現抗賽決定基因重 (drug-resistant determinant 

gene) ，能藉抗藥傳遞因于 (Resistant Transfer Factor, R TF) 之揖帶，將抗藥性自 Shigellae 傳

至原無抗藥能力之 E. co缸，並將此基因翠與傳遞因子合稱為 R 因于(Resistant Factor, R factor) 。

R 因子為揖帶抗藥基因之質體(plasmid) ，由雙螺旋 DNA 所構成，獨立存在於細胞質中，使細菌產

生藥物抗性，並控制菌毛(pili) 之生成。 R因子之傳遞是藉著細菌接合時，進行復製並沿菌毛由給與

菌(donor)進入受容菌 (recipient) 造成受容菌的「被感染J (Watanabe, 1967) 。

目前，各種抗菌劑除已廣泛被使用於人類疾病之預防與治療外，畜牧業及水產養殖的疾病控制上

，也大量使用它們。除此之外，亦右添加於飼料中，以促進動物之生長 (Stokstad， 1954) ，此種大量

並長期使用抗藥劑的結果，還導致具多種抗藥性細菌 (multiple drug-resistant bacteria) 的產生(

背木， 1974) 。根攝 Aoki et al. (1971 , 1973) 對日木各種淚水及海水魚類所做的廣泛調查，發現日

本養殖魚類及野生魚類揖帶 R 因子之抗賽菌比率相當高，認為是由於經常及大量使用藥物的緣故。

Shotts (1976) 亦調查自東南亞轍往美國之熱帶魚體及抽水之細菌，也發現分離之 Aeromonas

hydrophila 菌株中，有 22.5%具一種或多種藥劑之抗性，而其中14.1%之菌株為 R+ 菌株。本省畜

產水產養殖有關資料則完全缺如。

本省位處亞熱帶，水溫經年皆很高，養殖魚類疾病時常發生，養殖業者多不語藥理，叉缺乏對疾

病診斷之知識，常常不適當的濫施藥物(林和蕭， 1977) 。被業者使用之抗菌藥劑種顯很多，其中以積

胺藥劑~ (sulfa drugs) ，四環籲素 (tetracyc1ine) 、氯籲素 (chloramphenicol) 及朕喃劑 (Nitro­

furans) 等四者最為普遍。本研究部選擇此四種抗菌劑為研究對象，除調查養殖鰻魚體問細菌對此四

種抗菌劑產生抗性及抗藥菌在各器官之分布情形外，並研究 R 因子出現之頻率，以了解本省養殖魚

類之重要細菌對常用抗菌藥劑產生抗性之情形，供防治疾病時藥劑使用及藥劑管制時之參考。

材料及方法

一、養殖場與鰻

自 1977 年 5 月至 1978 年 3 月，分別白鹿港地區 3 家 (L1 ， L2 和 La) ，高雄地區 1 家 (K1) 和

屏東地區 2 家養殖場 (K2 和 Ka) 採取鰻魚樣本，每家採樣之月份略有不間，每次探樣均以外觀正

常之鰻為主，若採樣時有病鰻發現亦同時探樣 (Table 1) 。每次每家各取 4-5 尾鰻魚，放置於塑膠

袋敢塑膠桶中，克分潛入氧氣後， 2 小時內揖回實驗室進行細菌分離。分離前，先詳細觀察，記錄魚

體外觀是否具有異狀，解部j檢視各內臟組織是否發生病變。除此之外，並詳記各養殖場使用藥劑j之情

形 (Table 2) 。
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三、抗藥茵之分離與計數

各養殖場探得之 4~5 尾鰻為一組材料，以 urethane 或 MS-222 麻醉後，在無菌操作下，取出

腸、腎、肝及脾等四臟器，將此 4~5 尾鰻之臟器分別合在一起，每 1 g 重量加 10 ml 無菌生理食

鹽水 (0.859屆 NaC刀，而後以均質機 (Homogenizer) 打碎3分鐘，均旬混合，取 1 ml 聽器懸浮液

作 5 階段之 10 倍稀釋 (ten-folds serial dilution) 系列，所使用之稀驛液為無菌生理食鹽水，取每

階段稀釋液 0.1 ml ，接種於7頁備好的合藥與不合靡的平板培養基上，以 conradi's stick 均勻塗掠，

置於室溫下或 280C 之i阻溫箱中，經48小時培養後，以肉眼計算培養基上之菌落，求出 1 g 內臟含

抗藥菌與一般菌之個數。每個平板培養基上生長之菌落若超過 400 個，則不子計算平均。此外，分別

觀察培養基上形態不同之菌落並鉤出轉培養於斜面培養基上保存，以供各種試驗之用。

由、分離茵之鑑定

依水生細菌lll.tl定法，測定分離菌之形態及生化特性，參考 Bergey's mannual (Kri唔， 1974) , 

Davis et al. (1973) ，鍾與郭(1973)等之分類基準，將分離菌分為 Enterobacteriaceae， Aeromonas, 

Pseudomon帥" Flavobacteriu仰， Achromobacter, Alcaligenes 及 Unidentified G( 一 )rods 等七

類菌輩。

五、 R 因于

將分離菌接種於 penassay broth (Difco) 上，於 37 0C 下培養至還光度 (O.D.) 為0.4 ，並在

相間情況下培養受容菌 (Escherichia coli K12 之間bstrain RC 85: lac+弋 Nalr， Tc., Cm., Su. 

Nfs) 之 Penassay broth 菌痕。取等量(1~2 ml) 分離菌與受容菌之培養液，於 3rc 下混合培

養2判、時後，以自金線錯將此混合培養液接種於含有 nalidixic acid 100 .ug/m1 和各該分離菌之抗

菌劑(藥劑濃度與前述相同〉之 MacConkey 平板培養基 (Difco) 上，置於 37 0C 恆溫箱中培養

24小時，觀察發育在培養基上菌落之顏色。若分離菌為 lactose positive ，而 MacConkey 平板上

菌落顏色為磚紅色，則將該等菌落接種於 EMB 平板培養基 (Difco) 上， 3rc 下培養 24小時，觀

察菌落，此時若其表面出現金屬光津，則判定該分離菌為 R+ ，若分離菌為 lactose negative 且

MacConkey 培養基上菌落為磚紅色時，則無需 EMB 培養基之培養觀察，即可判定分離菌為 R+

菌。其他在 MacConkey 培養基上菌落不為磚紅色或在 EMB 培養基上不單金屬光譯者均判斷為不

具 R 園子 (R-) (Shotts, 1976) 。抗釀分離菌649株中，有二株在實驗時失去，故進行 R因于檢出

者僅為 647 株。

結果

一、抗藥茵之出現與分布

將 6 家養殖場鰻魚之全年各器官所含一艘細菌與抗繫茵茵數(每 g 肉臟器官所含活菌的數目〉

，轉換成對數值後，經接因子變方分析 (Factorial analyses of variance) ，其結果如 Table 3 所

示。各場鰻魚之含菌量在器官間，各月份間，及抗菌劑聞均有顯著的不同，師鰻之腸，腎，肝與脾四

臟器間單位重量合菌量(包括抗賽菌〉有顯著差異，而且隨著月{分之不間，棒官之合菌量亦呈現明顯

的變化。一眼菌、抗 Su 菌、抗 Tc 菌、抗 Cm 菌與抗 Nf 菌間出現率亦星顯著之差異。

器官與黨齊j間之交唐、 (Organ x Drug) ，除了 L3 養殖場外之 5 家鰻場均不顯著，表示一般菌及

各抗賽菌在各器官的數目變化趨勢相似。而 L3 養殖場之器官與藥劑之交廳在5%水準下星顯著差異

* +: Positive; r: Resistant; s: Sensitive; RC85 菌棕係日本官崎大學水產學科青木笛博士所提供
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的不同，抗 Su 菌平均約佔總菌數的10%弱，但有的時偎可達總菌數之94~屆(養殖場 L1 ， 6 月份) , 

抗 Tc 菌受四環體素及其箱生物大量施用的影響，在各場之出現率有時並不比抗 Su 菌少。叉，該

二抗藥菌出現率之差距在統計上並不顯著。抗 Nf菌之出現率較低，平均約佔總l菌數之數 1% ，但亦

會達總菌數之37% '比率相當高。抗 Cm 菌出現率與抗 Tc 菌相近，二者的出現率約在抗 Su 菌與

抗 Nf 菌出現率之間。

由 Table 3-5 之變方分析及其擬說捌驗的結果顯示:各種抗藥菌數之月份變化，就總菌數而言

，並非獨立變異的因于，而是隨著總菌費ý:之增減星正相關。但欒物之局部處理會使抗齋菌之出現率在

短期內發生明顯的故動，例如在1977年 5月及10月， L1 場抗 Nf 菌之出現率顯著的增加，則因該兩

月份大量添加 Furanzolidone 以控制j疾病 (Table 2) 而使該時期之抗 Nf 菌有激增的現錄。

二、抗藥菌的種類

自合抗菌劑的平板培養基逢機取得各種抗藥菌，計649菌株，其中抗 Su 菌204株，抗 Tc 菌162

株，抗 Cm 菌 156 株，抗 Nf 菌 127株 (Table 6) 。抗 Su 菌 204 株中，有 27%為"Aeromonas , 

抗 Tc 菌中亦有 275屆為 Aeromonas' 然而，說 Cm 菌與抗 Nf 菌中 Aeromonas 只估 79，豆;

Pseudomonas 估抗 Su 菌之 5~區，估抗 Tc 菌之9~區，然而邦佔抗 Cm 菌之15% '抗 Nf菌之13% 。

Enterobacteriaceae 佔抗 Su 菌之 31% '估抗 Tc 菌之35~區，佔抗 Cm 菌之43% '佔抗 Nf菌之

51~石。這些結果說明 Aeromonas 對 Su 與 Tc 之藥物敏感性 (sensitivity) 比對 Cm 與 Nf 要低

些，亦即 Cm 與 Nf 兩黨劑在處理 Aeromonas 引起的疾病土比較有效。相反的 ， Pseudomonas 對

Su 與 Tc 之敏感性比對 Cm 與 Nf 要高些。 Entero bacteriaceae 對於抗菌劑之敏感性隨缸， Tc, 

Cm, Nf 之次序漸次減低。

Table 6. BacterÎa 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 

su Tc Cm Nf 

Aeromonas 55( 27) 43( 27) 11( 7) 9( 7) 
Pseudomo酬 10( 5) 15( 9) 24( 15) 17( 13) 
Flavobacterium 16( 8) 10( 6) 12( 8) 8( 6) 
E帥robacte巾泊的 64( 31) 57( 35) 67( 43) 65( 51) 
Achromobacter 13( 6) 9( 6) 1l( 7) 8( 7) 

Alcaligenes 4( 2) 3( 2) 3( 2) 3( 2) 
Other G(一) rods 42( 21) 25( 12) Z8( 18) 17( 13) 

Total number 叫1昀 | 叫川 156(附 i 叫1昀

若將各養殖場之四種抗菌合併考慮、 (Table 7) 具抗藤性 Aeromonω 估全部抗賽菌之 18~臣，

Pseudomonas 約佔1O~區， Enterobacteriaceae 約估 39% '其他菌約估 32% 。這種比例興未經藥劑

篩選之一股菌略有美臣，一般菌中 Aeromonas 11占 21.7佑 ， Pseudomonas 佔 8.6% '而 Enterobac­

t eriaceae 只佔155屆左右。

























































~N (ppm) 40 52 68 

0/10 1/10 3/10 

d=log 1.3 

1 3 8 1 
L=log 114-1og 1.3 (10+10+10) -zlog 1.3 

=2.0569-0.1139 x 1.Z-0.05695 

=2.0569 - 0.1367 - 0.05695= 1.8633 

TLm=anti log L=73 (ppm) 

ffi*jtWm~ : 

88 

8/10 

V(m)=d2}; hi ~l~lhD (0.1139)2 x _Q~_09+PO~tO.16 

_ F~- 0 1139 _ /-
V V(m) = -~3-xv 0.46=0.0257 

mu=L+t y'V(m) =1.8633+1.96xO.0257=1.9137 

mL=L-t y'V(m) =1.8633-1.96xO.0257=1.8129 

"lb:ffiJ\ijJf-~l~ 65-82 ppm (p=0.05) 

c. Itll:* Spectinomycin 

*~¥az TLm {i , :nl::tE 25°0 7j(~q:t~rr~IJ!E ' at1~~'tlI:(F : 

7lN (ppm) 1000 1050 1102 1157 

0/10 2/10 4/10 8/10 

d=log 1.05 

2 4 8 9 1 
L=log 1276-log 1.05 (10+10+10+10) -Z-log 1.05 

=3.1058-0.01Z8x2.3- t x 0.0128=3.0700 

TLm=anti logL=1175 (ppm) 

1§*lJf-~l : 

114 

10/10 

1215 

9/10 

V(m)=d2}; hi (l-hD (0.0128)2 x _Q~16+0.2j+0.~6+0.09 
n-l 10-1 

y'V(m) = Jl_.Q_j28 x y'0.65=0.0034 

mu=L + t y'V~m)=3.070 + 1.96 x 0.0034=3.0767 

mL=3.0700 -1.96 x 0.0034=3.0633 

"lb:1§~l31!-~.lZffi& 1157-1193 ppm (p=0.05) 

d. liiItM5ilff1l:* Neomycin sulfate 

*~¥az TLm {l:nl::tE 25°0 -;j(~q:t~UXE ' fflat~~'tlrff : 

~N (ppm) I 1100 1430 1859 2416 3141 

~ 35 ~ 

149 

10/10 

1276 

10/10 

4083 

JE L t¥ I 0/10 
I 

1/10 ·'1-~1-/ 1-0--'--2/-1-0~ -.,-c--5-/-10--i--
10
-/-

1O
-

d=log 1.3 
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1 125 1 
L =log 4083 -log 1.3 (10 + 10 + 10 + 10) - Tlog 1.3 

=3.6110-0.9 x 0.1139- t x 0.1139 

=3.6110 - 0.1025 -0.0569=3.4516 

TLm=anti log L=2829 (ppm) 

ffillii:W Ef{ : 

V(m)=d2}; _hi (l-hi) (0.1139)2 x 0.09tJ·09=~~6_:1::0.~ 
n-1 10-1 

_/~ 0.1139 _/~ 
y V (m) = ---T x y 0.59=0.0292 

mu=L+t VV(m) =3.4516+1.96 x 0.0292=3.5088 

mL=L-t VV(m) =3.4516-1.96xO.0292=3.3944 

1&ffillii:W~lU1~J 2480~3227 ppm 

e. Nifurpirinol 

*~~Z TLm 1[i\I , ~:fl: 20°C 7](i'lfiq=.tJlU;\E , ~1~_:t!lrf : 

~J!5p~~) J ~. ___ 2.00 2.80 3.90 5.50 
-- -~--- ----- ._-

7E L: ~ ! 0/10 3/10 4/10 8/10 
I 

d=log 1.4 

3 4 8 1 
L=log 7.70-log 1.4 (10+10+10) -ylog 1.4 

=0.8865 -0.1461 x 1.5- t x 0.1461=0.5942 

TLm=anti log L=3.93 (ppm) 

ffilliiffHl : 
V(m)=d2}; hi (l-lhD (0.1461)2 x 0.21+0.24+0.16 

n- 10-1 

./~ 0.1461 ./-
Y V(m)=-]-xy 0.61=0.0380 

mu=0.5942+ 1.96 x 0.0380=0.6550 

mL=0.5942-1.96=0.0380=0.5198 

i'&ffillii:W~l~ 3.31~4.52 ppm (p=0.05) 

f. Nitrofurazone 

.~ (ppm) 15 23 35 53 

0/10 0/10 . 2/10 

. d=log 1.5 

2 2 6 1 
L =log 120 ~ log 1.5 (10 + 10 + 10) - ylog 1.5 

=3.0792-0.1761 x 1-0.00880=2,8943 

TLm=anti log L=78.40 (ppm) 

2/10 

7.70 

10/10 

80 

6/10 

10.78 

10/10 

120 

10/10 
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MHi:fIiiffifHflPlJij:: , ~llifi:fIiilI.tf:lrM!1?t ' )fHlBJl§~Jl§11:: ' JW.~ hemosiderosis , '~+IfJglf& hyaline 

degentration 0 ~ 8 :R:fiHt9#rrJ!~fl:: ' ~~~6:R:f§ftl:9f. ' fSj~fffffifHJl§SkJrnJ~~i1:~7E 0 

~mtE 180 ppm j;\1i~7J(~/ar:pSkJ~~~ , :tE~ 3:R:&~ 6 :R1fil*!J:&m~lt["':Ii'g~IE'1?; 0 @:tE~ 9 
:R1I~HiI1fil:e! ' 1filU~"&S1fil~:Ii'g~{)f; , fm ' fff ' JW]?(IjIf:li'gI±l~Jl, 360 ppm ~J~U!3.~ftlSkJm~ 0 ~12 

:R1Rf#~tf:l1tl~1l:: ' *Uf*'SkJ~~.m 14 :R~$7EL 0 

(2)j;\1m3ft~.~ 

j;\1m3ft~Il~~.m~~SkJ TLm ~ 73 ppm , 1tL~ 7 ppm' 14 ppm :&~J:l!;\&~rr~~ 0 ~ 

3:R~~2~~~~rr1fil~~:&m~"'~ft° 
~rfttE 14 ppm .jl~~~' 1fil~!J~fttE~ 3 :RIRfIE,it ' ~ 6 :RIRfU1fil~ , 1filn~:&B1fil~~~ 

~~\ , mr~~9 :RlRfn1fil~~9/'¥ 1,960,000 , 1filn*~{~~ 9 , Slfii~~2,000 0 m~~fl::~U.m~ 3:R 
~~~t~SkJfmSkJk4!IJl§Jij:: , ~ 6 :RlRffm~:~;1E7}SkJktI!Jl§li9:::&iJIH':fIiiSkJrM!1?t ' fff89Jmjlji1:~7E ' IjIf/J' 
1f.5lo~5:R!f;J~1~~~7EL,~8:R1Rf;:ij"2~7ELo~13:R!f;J~$7Et:o 

~ift:tE7 ppm mil~, ' 1fil~!J~fl::.m~ 9 :R!f;JI±l~ , mr.m 15 :R1Rf~~~~~f~ 0 m~&~"'~ 

11::.mtt! 6 :R!f;JI±l~~Jl}m~ , Jt~¥~!lj)bs* ' *1±l~JJIj89m~ 0 

(3).1i~ 

1!1i~SkJ TLm ~ 1,175 ppm , 1tL~ 100 -.&. 200 ppm ~rr~'i1:llt1.~~ 0 

200 ppm jl1fil~!JSkJ~fl::l±l~.m~ 6 :R ' m~~fI::JtUtE~ 12 :R1±l~iJIJm~ , fffrnJ~~'t1.~7E 0 

21 :R1Rf~$7EL 0 

100 ppm &ta~!5lMi*lW ' *~~1fil~!J:&m~lt[!JSkJ~{1:: 0 

(4)*f1i~l9it~ 

*f.~l9it~SkJ TLm ~ 2,829 ppm , \?S1Jlt~ 280 -.&. 560 ppm ~ff'llIi1:.i1:~~ 0 

560 ppm jl:tE~!5l3&!@r:p*~m1fil~!JSkJ~1l:: 0 m~¥~1l::~UtE~ 9 :R1Rf~~~'I}B9m~~7i- ' 
:tE~!5l3&!@r:p*~mJtftl!m~ 0 280 ppm &JtU.m~~3&!@r:p*~j:: ff:fPJ~1l:: 0 

(5) Nifurpirinol 

Nifurpirinol SkJ TLm {li~ 3.93 ppm , ffl~~ 0.4 ppm -.&. 0.8 ppm ~rr1ll'11.r:p1l~~ 0 

0.8 ppm &.m~ 6 :R1Rf~MtI±l~fi:Iill~~ 0 m~~{l::~U.m~ 3 :R1±l~~'I}SkJ*JflJl§Jij:::&fffffifHJl§~ 
Jl§11:: 0 ~ 6 :R1Rf':i 1J§1jIfB9 massive necrosis 0 mr.m~ 11 :R1Rf~$7EL 0 

0.4 ppm jltE~il3&!@r:p*~j::1fil~¥-i¥J~fl:: ; @tE~ 9 :R1Rf~mfff:$Jl§SkJ~flPl1t 0 

(6) Nitrofurazone 

Nitrofurazone 89 TLm :m 78.4 ppm , 1tL~ 8 :& 16 ppm ~rr'~11:.'I'i~~o @:tE 16 :& 
8 ppm &~il§@:@' :Ii'g*~~1fil~~:&m~~89~1l:: 0 

Table 2. TLm and tolerant doses of drugs to eels 

Choram phenicol 

Chlortetracycline hydrochloride 

Spectinom ycino 

Neomycin sulfate 

Nifurpirinol 

Nitrofurazone 

1828 

73 

1175 

2829 

3.93 

18;4 ... 

180 

7 

100 

280 

0.4 

8 
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I*M7J·<29.:!il~l'ij~j,M~!i~di.J:J-tti¥J~mjJl* ' mr'i¥;mlJIE TLm (Median Toleranc Limit) 
~7~ 0 !m~Jtji.~!jtJ~~~~89i%tli.J:Jli.8'j~~jJl* ' ~-mffl TLm(2) ~7f; 0 TLm ZmOlEftl¥f~ 

~~~¥~}j~-*1i~&89J:J!jtJgY.~!jtJm~r:p , tE-!ES-fFEl]fg~t.{~~~{:tff50%B~~& ' -JMtijflE89~ 
FEl]~ 24 'J\~ , 48 'J\~:& 96 'J\~(2) 0 ill. EI *.1*tij]"J1%'H:i!'~ 48 ,}~(lJ 0 *Wf~~lPtt 48'J\~~~1JI1. ' 
UtIJ!El\.~ , l\lI!B;~I!l'i~. ' Ill.tl* ' ~ll!:~1i~ , Nifurpirinol :& Nitrofurazone ~ 6 ~JtM[~ 
!jtJZ TLm 0 

Doudoroff4) ilt1I§tt1'fflll**t±:l TLm , @~~tt-AA~:Iffi¥r:p'ftfflB"J Van der Waerden ;,*3) 

iW~~ TLm' W1~~*-3&' illttmTilt.~tff~~fflZ4E1 ,~}f~~i\iR~ffll1fl!o 
~!jtJ89 TLm JjiUt~~~~*~~JlZFs5s"J~~hf-' ~-*fi.~.jJl*' @ttfflC$:fflC71(~~~(5) )t3iI] 

!J:~B"J~ffl 0 ;ttjJ;,;'(;~ttFfr¥l1~B~ 48 'J\~ TLm ~*~~lt 0.1 0 

*Wf~r:p-*7j(ji.~~:W~~~89 TLm fIi:&~ 0.1 z*~?r~Jl1!IJ~ 2 rJf7f; 0 {t(~~ 2 ijf7f; , Fl iltr 
tE§~Ffr~ffl89~&'~tE*~.Jl~~o 

~~ tt TLm ~*~~IV: 0.1 pMif~89*~~1l ' A*~~ffl;WjFEl] , glltUt'Ji:EJ:J'Ii.~~ , /fal\'{:t 
lfn.~"':&m3l~S"J~1l:89;WjFs5 ' -*fi.~~ZFEl];f§~l?<*S"J:£~ 0 jJ\.~ 180 ppm tE~¥~ 6 5I(ttWi/f~ 
{:t1fTI.~¥:&mJ£¥89~1t ' @:m 9 5I(tt:f&~Il~{:t~1t ' 1&~*~;WjFE5~ 6 0 l\!m$~CJI~89'ft::~Wl 

Jl7 ppm' :m 9 5I(~1D"51J!!9~~~lfn.~¥B"J~Jl~1l: ' W:m 6 5I(~1D"51J!!9f!.~H'N~ , 1&~'P.:~;WjF~~ 351( 
o 1l.1I:~89*~~Jl100 ppm tE 30 5I(i3"J~~;WjFdl ' :MJ*51il§~3:~lfn.~¥1f:&m;r.!~B"J~1l: ' 1&A~ 
~;WjfllJ¥9r~ 3051( 0 Jiiit*li~S"J*~.Jl 280 ppm ~*~;WjFE5 ' ¥j,t\~~30;R 0 Nifurpirinol 
89*~~Jl 0.4 ppm , tE~~~~r:p[R(t*51J!!9lfn.~¥S"J~1t' @tE:m 9 J(~51J!!9~~~llHmJl§B9~Jl§ 
1l: ' 1&1t~~WlFs5~ 6 51( 0 Nitrofurazone 89*~.Jl 8 ppm, tE 30;Rfg*51J!!9~#.t,lfn.~~:&Jj13J£ 
~i3'~~fl: ' 1&;tt*~;WjrEl]~ 30 ;R 0 

*Wf~~*~!ln~rr 6 ~7tii:J!~ , JJm~~S"J TLm ,*·~.&:&*~~}flMFs~ , l'iJiIt~**:& 
;f§\m1i!lJro(lt{~~~o 

100 ~ 

*Wf~l'Ut 6117j(g[J!4tJ ' ~~i~~i!i~~~~Z~'I1::&'I~,p.1J:J'J1:. ' £j*iI:l TLm , *~~oc:&*:¥E: 
~}fl;WjrEl]~I1""f : 

3l.*Z TLm ;w,; 1,828 ppm , *~rlJl 180 ppm , *~{yEffl;!tllrdl 6;R ; ~!mJ'ft*IfIIjZ 
TLm ~ 73 ppm , *~~Jl 7 ppm , *~{yEfflMrs5~ 3 ;R ; l!.1Jiltz TLm ~ 1,175 ppm , ~ 
~~Jl 100 ppm , ~~ffl;WjrEl]~307( ; ~1J~lUli~z TLm ~ 2,829 ppm , *~~Jl 280 ppm 
, *~{yEffl;WjrEl]~ 30 51(; Nifurpirinol Z TLm ~ 3.93 '~~~Jl 0.4 ppm , *~~ffl;WjFdl~ 

6;R ; Nitrofurazone S"J TLm ~ 78.4 ppm , *~~Jjt 8 ppm , ~~~fflWlrdl~ 30;R 0 

*Wf~~~1Jt'@r~¥ifB"J 78 (ARDP)-S.3-0-158 ~miW1ilWf~~tfI' ~$~;Il, 0 ~m;~::Jj~ 

?N'N!limJmWJ 0 

~ ~ :st ~ 
1) EI *Jl:1*11 (1965). ~~VL ~g- .0 .tt[li\~l* ' EI *'Utt! 1I.fjJ~, PHi'IJ 40 4 11 Jl2S A B 

:m2735~ : 153-1550 
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5) ORSANCO (1955). Aquatic life water quality criteria, first progvess report. 
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The Pathological Study on Gill Diseases m Eel 
Chen-I Liu* 

Abstract 
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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 Ping tung Institute of 

Agriculture, from July 1977 to April 1978. 

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

(l,S following: 

1. Columnar is disease: Flexibacter columnaris. 

2. Myxobacterial gill disease: Myxobacterium sp. (eg. Cytophaga psychrophila) 

3. Mycotic gill disease: Branchiomyces sp. 

4. Myxidial gill disease: Myxidium sp. 

5. Cyclochaetiasis: Cyclochaeta (Trichodina) sp. 

6. Gill fluke disease: Dactylogyrus sp. 

Among them, the mycotic gill disease caused by Branchiomyces sp. is initially 

reported in Taiwan. 

~~~-7'L-t;-t;1f.-t;}H~-jL-t)\1f.[1!iIJj Fs' , ffiJff-*:ll. r~m~jj]U%t:P,t.'J 2iW.~~~-'f 
~J2~;j~'HR~:ll*t:P ' ~llit;!tt:j::t:±'~ij!mlft,~B5!HR~;Z*m ' 5J'lilrlff~;!t~rut:&mMWi3lf~~{t~~~ 
JJi2f.~~ a 

*¥Ii ~fl'f I±l ~ Jff-:Jmli\'[:±'~ ij !iI!Q~~~ft,'tH!I3Wi~ 2* Wi1rr1f : 
1. nilJft,~m (Columnar is disease): Flexibacter columnaris 

2. l1r~*!Hm'I1:ft,~m (Myxobacterial gill dssease): Myxobacterium sp. (eg. Cytophaga 

psychrophila) 

3. :fI:m11:;tIft,~m (Mycotic gill disease): Branchiomyces sp. 

4. lOf1!l-=fA'I1::tIft,~m (Myxidial gill disease): Myxidium sp.· 

5 .• ijjAfiE (Cyclochaetiasis): Cyclochaeta (Trichodina) sp. 

6. fl'fmA~ (Gill fluke disease): Dactylogyrus sp. 

;.I'tt:Pffi Branchiomyces sp. ij!iI!Q;Zt;:m11:m\lft,~mi**t1§*;z*~~J a 

* ~TI:I~f*Jl.U~:f:\\Wgil0~mu~*,c,\ 
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*~ ~ 

~~**~~n~~*~~m~*'B~M~~~;~*~~~~*~~~~~'B~~*~~ 
£J'!~7,K~~9iil~* ' tE1JI1~.iim¥~J1;t*J:.t~H~7i;fi£J'!J'f31S 0 @m1~~,l~~9iilJiJtf)(~1i:!m ' ~3:m 
~fjt'jip)j\i\*i\Mi£ ' B@:*W:~~Ij~mp~i%¥~Jfj(~ 0 IZSIJIt ' ~rm1,!MIlfWfmm~1iff~~ll:fjm71j~~ 
1liJ~~~ 0 tE.:f51:ir]Utfffi~~m~,m1iff~E:l~\t~~\nl-nmWrf ' 7\o~$;~-l=; Jj -13 tE~:ll_lff-*.~J1;tft 
r~m~~~~a~*Ji)J 'm~~::t~**JL.\*~' U~~~3:*J\i~~~~m:jjg~~IT~,m~~~~U1JI 

1'1" 0 

i~~m~~j!J'!IJ5fIi&:H,§, , ;t§~~if?j~ffJI/tJ~~mlJl ' ~m~~~.*RJ ' MJ7jffilJji[~~ 0 lZSI~i~,@:t'f§ 

~5'l-!ff-t'f§fI ' "Ib:~~~::(j-;flm,*~1!Q : *,mli' il:li:&,%4:A~~~~ 0 ~~m,*m~Ai'1:'$lfilV1E~sl 

iI©~ -5f,t1:Jlfclfil:!IE ' ~ @~IT~ ~ftMiJtfotl: P'g1Jl:H'§' 1i mffil ~ J1;tfjt~ ; @.1l!: ~ftlH~ '* RJ'l!J Ui~$ ~ 1± 
~,%4:§'§"~~~$m~'~J1;t~j!~Lo*.*m~lli~~m~~$;~-l=;Jj~~~~Jj~~** 

1L.\~~tU~lIt~~ 1,000 ~R~m~J*' ~~~*~mJ5Ii1©~~i~$m~~~m' 1iffW,*;fl~m~iJ1 
!llUUJl~m:t!J!.~:1!1HttA~~~~~r~.; M~~~Wf*tEif~m,*~:&~m,*:t!J!. (Pathogenesis) hilii 
~~~o 

~3:~,-.E!.mm ' ~::tJ'!m,*5'l-' 1¥;~-;fl~J:.Z~fffim,**~~~, ~J1;tm~\§I11f-~~~m~ 0 * 
¥IH~fmll*32!t,*;fli~m~m:t!J!.~1t7j*1H~¥ -m '*~~ ffil~~~~~m~ 0 

1. ;;f;f#: 

~-JL-l=;--1::;~-l=; Jj ~-JL-l=;j\~~ Jj rs' , ~~m:iil!M'[~~~p~~~m~~R* ' tAmii!l,i~'imm~, 
~m~J~:tl*4 0 

2. :f.~-%~~;lA~* : 

~~m~~'1i'*7EL ' J'llj~ 0.04% MS-222 (tricaine methane sulfonate) *~~iIU!i~!!Y;tAm. 

l*Wfm~~mif 0 Wf~DfvFt~:r& ' :rrz-/Nti~~fi\Z~Jt:&i1lii*JtM~~ 0 

J:.32!!;~RIlii!l¥:r& ' ffl 70%~M*l!nt~;J:ct~tl~lID:&i~'im '~:r&§i~'im:rrz-'l'~m~~J: Gram­
stained smear , Mi1lii*~ Cytophaga agar 1:' tA5tJil Myxobacteria .*RJm 0 (*Jt~~~~ 

IWT~ § akJ ' ~-Jlll!:~flI~*,m~5tJil~~ffl Cytophaga agar :7l- 'f,1ij{l!!ffl Trypticase soy agar ~ 

~~fffi7j(* Gram-negative *Blm~5tJil 0 *Blli5tJil:tl*4~i~'im:7l- ' f,1ij~ffifff ' Ijif:&~fffi~m~:~ 
*J3.~ 0 ) :ff:tt Cytophaga agar ~t*~£J:.t±l~VkJili:1S~mVi ' Jl'oo[I~If:IJUW~~~' Jj!J:j3},ffl 
B4::EI=~mIT:l*Jt:&~~ 0 Myxobacteria .*Hl:ll:fiE%!L~J:.l1J~lliif- Gram-negative ~;IJt~:ll 

(1iiI1) 0 @,~[@:5tJlt~6~*Blm~. Flexibacter Columnaris !!Y;~fffi Myxobacteria Gm Cytophaga 

psychrophila) l1JfUffl~!N Congo red ~&:!i!tt~iH]Ij~ 0 F. colurrtnaris ~ Congo red ~tl: ' ~ 
fffi C psychrophila J'l1]~~'I~ 0 

4. ?JL~MiJJ:.,*~~ : 

~J&i~~:&~ftt!.j!§@!!Y;~m~~f;jIli:H,§,IE7E~10%jjijjj,~;j;f~ 0 1E7EI!*IT~ij!tH:;lJ:m:&mJt 0 W 
Jtm~~i**~-f33"n~1S (Hematoxylin-eosin stain; H & E) ,~~, lJJ~:&fl32!t~~l'~ 

1t 0 
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?i:~1W&:ll Tylocephalum Lbl<~~}J !RLl!ff~ 

Mi fly 71* • :=E m: 1$* • Ii 1s m* 

The Coracidium of The Cestode Tylocephalum III Hard Clam, 

Meretrix lusoring 

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

Abstract 

-77-

Specimens of the hard clam Meretrix 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 Meretrix 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. 

1976~~;jijjijBI~l1l!Il£Jt!l!il~:a~1I'H~IJj(R~~~ , ~m't$5t~wl1'~ZJt~iS7~1tlb'R~~'fj}B 

'-b ' Ifi~*WJ 0.5-1 mm. M!lt~Wl~ZFl. R~M1l~~)j,1{ljlH&~m ' l!tJt!llf'l~~-liAf¥d'A~~z 

WlIJj(Ro~®Wl~R~~~~.~m~~'~!lt~~~'t$&~~~B~~~o~~rnm~ww~~~ 

JE'8sk]5t~t-tlMft 0 1977~12 J3 El !lfi¥R?fJ'!5~~~~zJt~iS 33~ , ~;jij!!lt3t~iS B m~~~J¥~ 100% 

o rn!lt*!lfi3t!llf'l>Pj;:R~IJWfj}mSk]Bm~WlIJj(R ' ~iiJE~1~A (Cestode) Tylocephalum !5z~%~ 

A(Coracidium) 0 !lt~All~IH&~i~lF€ ' li~lW'll13A!j'if7*~{$*ffiZt1&\ltt$'§ (Myzorhynchus) , ~!lt 
;f'i £~JJIj(1,2) 0 

~$:lf~j}.~IUJFl.:&!I!~~"lt1~A~A~~Z¥IH~ (2,3,4,5,6,7,8,9) 0 Spark (1963) , Cheng 

(1966):& Rifkin 'fp Cheng (1968) , If¥IH~~~~W<:~~f*fiZ~IlI!±. (Crassostrea virginia) 

~~ Tylocephalum z'1Jll-%(2, 3,4) 0 X Cheng'fp Rifkin (1968) ~ f3 :;t,}~Fl. (Tapes semidecu-

* mt*~1.:ljo/.J~i1i: (Department of Biology, Fu-jen Catholic University) 
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~~o~*~$~~~~~m~'~~~~~~~~'~~~~~~~~rn~~¥~~'~~~~ 
~{$~;§l&jj'jj~ , *lBllPljt~{$t\:R:J{U;l:t:l*#ifR~m~~ , *HlllPljt~{$~~1iJ~~~~~tz (!liJ4) ~ 
Cheng (1966) , Cheng 5fIl Rifkin (1968)]Jz Rifkin ;fll Cheng (1968) m~*~~Jt!\~.i%l·l:lHIB)j§ 
;flitIHtJ,,3. 4. 5) 0 j,(!]fIl~1] 51iJ~W'f~~1tJ,~i%l£J:*HlllPl~f!:ttJt;ft3~S';)*HlWi*-lLPf{jttttJ.Ifil~~~' JlU1iJ1l\§ 
Wf~~.)j§;z'Frj}~ , #gO~$llPl1iJ1l\§~%~~i%lflHJB~~ll1J~*HlllPl 0 

(4) ~~;Z~~]Jzft)(~AJ~~zW. 

:&~ Cheng (1966) l!.~fHl Tylocephalum ~~%#JAm,*4:~t!±!/ti (C. virginica) ~~~ 

Jlt~lU4~~~~= : -1\\i~m1tiliWq&~3&\~m1tili:!!;Wjl,*4:~mlfft 0 :1j~;l:tRf~~ C. virfinica 

;Z~l:'&:)j§jj'jj,*4:~~3) 0 Cheng 5fIl RifKin (1968) ~~ E*/J'~Y'I. (T. semidecussata) ~~~ 

~~~l::@;~~ , ~~EB5'h!l;~Wq&jl':Ut~~A~j7qWjlm1tl1lR~&'if(5) 0 Tylocephalum ~)(!f!fr;z~ 

~~~1bi.3f~~EBfi~' , 1ZSl"¥ \§ ll1J~ll:M*J!3t~fi~$~{f{iiJl'&'i~~~ , ;l:tl'&'i~;Z1iJ1l15~f!~1lJ~~ 
~EB IJ ¥~ 'Mbili ' ~3&\Mb~ , ~~l:'&:*HlJlPl ' rmq&~~3?j~1t~~m1tili~flljS';)~~Mi~M~q:t , 
m1t)j,'R~1trdltilEl.~mz~~m1t)j,'R~1t~1ftif 0 'B#Rf1l\§EBA;1(1t (lncurrent siphon) rm~A)(!f!M!­

~1J2t (Mantle cavity), ~q&[{f~§~fAl!t·pqrmjll::@;,*4:${ft 0 ~W:i~l'&'i~~~1iJ1l15~~~4: 0 ill 
~~{iiJ~l'&'i~~A,ft)(~~~~~~~.'R~~%~A~A~j7q~~~~-~~~T~;l:t'*~;Z 
'i3f){ft , lZSl~tE;l:t~~ill1i~ , ~~]Jz;l:tftB*Ji~~fr~~)(~Rj7q~~~ , :P}J\U;l:ttE)(!f!frj7q,*4:~${ft{b 
.~*~~~W~M~~4:~m]Jz~m'~W~~)(~4::R:~~olZSl~fHl,*4:~)(~~~~~~' 

lll~~fi 0 *~fHl,*4:iU!~J'J,lll~~~3:':W;OOS';)'I'PlR 0 Spark 5fIl Chew (1966) #~~fHlf~A 
Echeneibothrium sp. ,*4:~!f!fr~ZiJ'~;t§~1'!9'!'Pl%(7) 0 1ZSl~il!!~~fHl'*~~Y'I. ' £fHl1iltEt~~n~ , .. 
]Jz;l'tfll! ~ it:'I1:jJ, ~mM it: ffi]%~;l:t4:?'iS r£ 0 3:':~;l:t lW~~ , nt~~~I!*~1i'Y OO~)(!f!fr #mzlW 11: ;J;i?;it:i1: 
~~~A ' gD1lft1~1~A~4=.?'iSJl::rmjllW~~ r:l SkJ 0 

Cheng (1968)¥IHj,*4:E*/J'\!mY'l. T. semidecussata ~ Tylocephalum SkJIi)j§' ~fHl;jfl:)JJ1'!9B 
lfIlJ*ffiIff)j§lIm~[I] , Ml\lYi~~AllI1f!;lftI!&JfX ' WI!±.~j7q~~\~~m~ , mJ;l.~~ T. semidecussata 
M3f Tylocephalum ~~Ni'*:t(5) 0 tE*lU~q:t , fHl,*4:~)(!f!frj7q Tylocephalum ~%#JAM*J! 

:1i*itS.Ifil~*HlJlPlIl-E!.[I]lt§JlI.i.l ' ]I!*~~tJt~fHlI!&JfXrf!Ht~m~ , WJi~~.~9i-~UPif1J~~ , 
;l:tj7qAR~~.ijt, '&~fHl5tm~m~ 0 Tylocephalum ~~ Lecanicephaloidea \§' ~ r:l ~45-;f! 
~~¥ r:lll1J~ll::Iii~~,*4:~:\1Rfi~~~Jmili5fll;l:t!l!l1ifE.q:t(2) , 1ZSl~~A{IMft;ZIH~&fflf~ , llt~~~ 
~~1bi.sp.~A~~iIj 0 . ~ 

~Jil~1tt\l!l!\[)(!f!fr~~1l:!j!jj~)(!f!frH!'tmt\l!'3t1~~ Tylocephalum ~~%~ (Coracidium) mlfi 
~ 0 fHl~~~)(~~j7q1lJ~~ 1 3:':20~A~ 0 ~"¥~-AllU\5fHl*il:i%ljtlUl~m~[I] , W%~.JlPl 0 

i\I*ljt.~~*Ji~.~ Rf 5J-~:::'1I : jij7qJl~1tJ,.i%lre:*IB)j§ , j7q1l~t1F7U~~~i\\fjWWi{jtn_ 
, rm9i-IIJ\U~~~PfWn_pJf~~ 0 .i%l~rEl:lIW~-~s.Ifil~5J-{;(P 0 

EBm~wJtI!.~ Tylocephalum ~~ID~A:t~,*4:~)(!f!fr~1f!;lftIDR1t/MJm~J;l.]Jzk~1f!;l1tm 

5fIlm1tl1lR~rdlI'!9~~*E«fjM~q:t 0 

3:':~~~~~~Rfll\§~EBmftili~~#gX[{ft~EB9i-~~~~tiHIWjl~~~${ft 0 

:tq:tl}j\lM~ Tylocephalum ~r*%#JA~:t!l!fr4=.;R~W.J;l.]Jz~ A~.EJt~Im1* 0 

~ lil$ 

*1I\tJU~~1Jl:llfr~J~M~JU1J1!j.~%~ , fl*~i*~~~1t~~irJl:l'InUUf*' *ai$i!l;~!!* 
~~:t ff:5fIlff iE1c~m1j[ jJ!~?K'g ~~ij fr~1tjJ, Y!i11t ~ 5t~~MJlftfll:t ff:5fIl~j )(1iElJ;t4:;zWll-1J~WJ ' ~ 
Jltl*~~mo 
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Infection of Ichthyophonus sp. (Fungus) in Japanese Eel (Anguilla japonica) 

Chau-Heng Chien*, Ting-Cbi 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. 

*11!:t.D~* ' I®kVH;fIJ::\t~~~Iirr~1iff~e4t '~3Ji.:m~m~;ffJ~A(~iUvtIl!s911:~mttJt Ichthy­
ophonus (lchthyosporidium) hoferi (Plehn & Mulsow, 1911) 0 :/IYt~i;zm~tlPwgg::\t*j!§rfmii: 

:zj~~ Clupea harengus ]Jz -@J't'8~~ §j - /\j[J\~~**9~*Jtz~B~IZSl~~JJlt'llEITff~7E 

o 3Ji.4-ii'0~ /\ +;jI:tc::tS9~~~~Z~~(1) ; tm alewife, Alosa pseudoharrengus(2); rainbow 

trout, Salmo gairdneri(3 ); yellowtail flounder, Limanda ferrugihea(4); longhorn sculpin , 
Myxocephalus octodecemspinosus 5tlJ Atlantic cod, Gadus morhua(5

); ]Jz~Jt;jl:J{OcVHzm~5tIJ 

l!'bj(~(6) 0 ITff*.:m~-*~$ Ichthyophonus sp. {E*M~~ft\ (Anguilla japonica) -:!It l::~ 
3Ji.o 

!ill~ Ichthyophonus ~m~4-Bt§~~~Fa" li1tf~S9~*B1l'l:~ 'ili1JJfSff1l'l:~*m~S9rR"l 

M 0 :/IYtWs9)ji; (generic name) Ichthyosporidium Caullery & Mesnil, 1905 ii:1o.Tm11llll*Wl;jl: 
(original species) 0 J't4'z-pJ'M§:m1i:ifITff:75-:ml*1o.iIJi!t.J ' li&~tf:-~{'F:m:@;jI: ; i'tt-{Illl)ji; 

~ffl*fliJc:mm;jl:/fi'US91o.i!t.JS9tlP-i; , P!JJlt~rmfflJt+~ , ~-JL7\:n.~:;tm~*5El' : Ichthyospor­

idium :ml*1o.ifJi!t.JS9,11i; ,Ichthyophnus :mJft1i:"iIz)li;t7) 0 Ichthyophonus ~a~S9mi1]Jz1o.m 

~ , § lfrIJlt!l1i:1ii4t fl~¥-~ I. hoferi ~~5E 0 ~~JltIlllS9%~{sLtl:1JJm5E~ 0 irS9~*:±~'8 

~~~~Jtl;J~1~S9 Entomophthoraceae(8
) 0 mir:±5.Ili1c}¥-fJ'ttl:~/f7'G~"iI Imperfecti(9) 0 :75ir A 

}¥-fJ'ttl:~~"iI Chytridiaceae(10;~ 0 

* B *-==-:m*~2Ki.f~?f~ 
(Faculty of Fisheries, Mie University, Japan) 

** ~.1!'i2Ki.f~~fjlfOO~:5HfT 
(Lu-Kang Branch, Taiwan Fisheries Research Institute.) 



- 84-

~~fe:/if§.7j(~1o¥ill¥J:t~{I.\il~tI. Saprolegniaceae t=\=ti¥J Saprole?;?tia 19.. Achlya W11;~ 

~(11,12) 0 Jlt~{IM~J,~d~A(R5i-lo·t1:' qPl:~m5i-.~)f~g 0 ffi) Ichthyophonus *~~:%1JNf1j~4.!W' 

iL~i714.'I:t ' Y4-*'tf71~~~)$w;g, 0 ~~ El *!$~Jlt~)HIM~*!l([il19.. yellow tail i¥J¥IHl'tP3, 14), [qJ~ 

mW:M!$B5HljEpl(;;t; 0 

J\t.M\ZSltJJ~\,~~gUQ*1fl' § lWfEj~%ll~i¥Jt=\=txi5' 41!§ tI. fmf1l11iJ fiz 0 f;l{5i-~B'9¥IHI' 

JltllMz~:t~~*~n~* E1 iff;jS/- , iLAI~*~~!$Bpl(;;t; , [qJ~7j(1iirJ1:j~~~lIM!$B:fl!(¥~ 
$(2.10) 0 

*~~B'9;mlf.l~tEnf Ichthyophonus sp. Z&!iii5E ' m~~tE5i-.19..WH\'U~l::Z~~llIT ' mfEl1ItE~m,* 
ftrgg:G~£l.~:±l:Jli¥JiJiJ\~ , ~~tI.ff$ilfzWf'9E¥~1l§-iIE~~~~,·ltlJ::pJT~:Jlzmf§1i1'F-J::t~ , tI.~41& 
Wf~z~~o 

5[:. f~f~1IJ ~~Zm~~*1*~E1-1L-l::;7\1f.-=-rJ ,jil!lf.l~~)}g1tlim~ 0 m-*flA~~:Ii})!;t;;tH~ 

1L~~ 7-10 ~/ ~JTm~~ , *1!I*fb~5i-~ , llijJ , Ilf' ,¥?$~j@~Jt~ , ~@J(liJ~Jt1i3!Hr~fMc 
pl(;WJt 0 ;tj;jS/-'u Bouin ~11'!l5E' :EHIl1Q.J:!g 'W 4-5,u f'J' Haematoxylin-Eosin ,Periodic Acid 
Schiff ~~~ 0 

J&:±l~~mz$,t\$(liJ~Jt1i*~~j:% ' $,t\~J::lj1$j{1!l*,j<if~Zf§l't (cysts) , @.1§f~ 30-60,u , ~Jl:I; 

~Jwll::Jti\ ' ~i¥JBWi~ (Fig 1) 0 f§~~IIlJ"~M ' 5i-~~I3JjB91i~1Q.tt 'Wi:'5f-:gijl§~1$3?:*§'i'fi:oc ' 
Wi~:giWj\jffi·~~~5t3ZJti\ ,5t3Z:!)8El!$~~5t3Z (Fig 2) 0 fi:i¥JWi3ff'f~*ff,Jti\ ' RJff1i$~:ltm(frag­
mentation) ji.Xi71I±13f:ltY@: (endo-budding) ~ 0 

1L~m~q:t;;ff-l::;~5[: fmfElllJ ~* ' At=\=t-~I1'!l5EtE)!iIil,~#~t=\=t(liJ~* ' A5i-ItJ::~~)ff , '¥? 
1~j\'Q (Fig. 3) 0 ~Jl:I;lj~H$fEj~~I3JjS9f§l't~{1\l (Fig 4) 0 i711ll,*fl:'§Ul\ii{1\lfEll'tg:GMlli'i' fEll't:±l:JltE 
.1ff ' '¥? ' ,r.")Jl\! (Fig 5) , 7j'Htili ' ~;fPIDL~ 0 fmfEl1iJ tEw.~WJt J::yJ\~~IIl;Qj(M ' tff-.!'!!~'11: ( 
basophilic) , *,ffill§Jij!!l:*W(~~ , ~~ , ~ 1-3,u (Fig 6) 0 ~'J'S9fEllfmtI.~~fftE 0 rmfe!.~.J 

fEllI!5t{;ffitE,*Drgz?JiJl.Jjt~ Table I 0 

Table 1. Cysts found in organs of diseased eel 
.. 

Organ! 

\ 

1 
i I ! I I 

No. of gill liver I spleen heart J kindey I~~mach i~ntestine I pancreasl~uscle ~ 
infected --_. -

______ 1 
------

+ * I 
-H+ * 

r 

-H- * * I + i + 
2 + + + + + + I 
3 + -H+ -H+ -i+ * + .1+- -1+ 

I 
+ 

4 -H+ -H+ -H+ .l+f 11+ -H+ + + I -1+ 
5 

I 6 + #1- * -H+ 11+ + + + 0 

7 
8 + ,. 

it + /I iY + + + + 0 

0: no sections -: none +: rare *: common #1.: many 

~1 -iillll 
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lclztlzyophonus sp. 1RZ 0 f#.J3El{,iJ mtl:r!'J1,~~J:~, DJ:.Ei"J7f:bll'!tf!ll±lm~'t;fim D::k Jq]ffif 'J\~ 0 A:t 
~Ei"J~%l:l*ftiffil'UJE!f~~1$ , :pJnli'f~~%l:pIZ~qRJH'fEl~ , :pJfB/NEl~*::f( 0 !1H'i-oJ';ff)'fjplZfgiBl 
T ' :jl}~!±lq~~/NI'JfElT~ , illtftifgl±\~pIZ~1Ifj1ffi!/HE!~ 0 !i\It:fiii~mi'f-fElllfJ:.i'ffL ' {§'1fJt.i'ffElT 
~!±l 0 ;\MEl{,i!±lm,~~J:!lJ:.~~1lf ' Jlf!l ' ,L,' , ~:fJJlj'lHt~1'f~~ , ~t,:&IDtiJ;JiIi~~\ , Jlt:fU!±lm,~ yellow­
tail flounder ifl1tL (15) 0 

f#,!.fEl1l:J ii!ft~effl Sproston 5l~ilibtli (phycomycetes}8) 0 {§.12SHR~~*SkJ5}9!Jt~{4"{J3*' 
lmm;M11c ' 1ft{JJ~!Effifa 0 ~~J;(~Jltoo:lii.tifJ\?& Hoffman Z:t~ , ITM~If%:@:oo Imperfecti, M 
~FAJl.:;ffT~illtitT ' W~;It~~\JE~ii~SkJ~~(9) 0 

~i#'!'z§t#'!'fEl1l:~~ , :lii:t~Z~~?fPiJf3g*E!A*4 ' 12Sl~~Jltm~~~:jl;-!)~~l'~m*jJt§t~i 
#,!. 0 ~~JltmtE'I:~~l5IEnM~~ml'±~ , fB-iL-t1\ ' -iL-t-tpJf~31~m~J~tE*,:rml.]?uKmJ\iR{ff; 
~~mo~~~#'!'z~$~~31fmffil1l:Jz~.'1ft~~~~zn~$If~~~'i'f~~~-*~ 
'fEo 

f#'!'fEl1l:Jz)JJ~Ii~Iff!,-JI- ' ~~~JI-£L~gJ3 , -;t;lttE§:ij~~m~l1JJt. 0 Jlt1l:ool'tJ;( Sabour­

aud's medium :& Emerson's medium ~,&:'i' ii!ftf3g~*{§'30(:*lftE ' ~*~2¥*§'I'~~ , ~-H!M~\ 
J{U~~~'I~ 0 

*~'5E$J\!i:!l:r)iil"1Ji1~~H\\1~.jz1-*1~tI-%pIZ 0 :x.:jJ\7tgg~~m1b:m*'m\:k±7'G~W!1IGlZJfu ' 7t 
ii:W\~m~±-M~¥7'G~:&gm::k~¥J~'5Emtf(:J)'t1@lf}cI{7'G~1t{~Jf.,\ltJi!. ' :&'I:~::k~ib!f:0*JHp& 
tf(:J)'t , ~:YtU$tf(t)tZt!fIE ' ~Jlt'ficati· 0 
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14) ~l'1;tJil(; 1974, ~mr3Wit!§'~t p. 120-121 ~7j\gg~Il\'JJfit 0 

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 Iclzthpophonus, an ubiquitous parasitic fungus. 

Zoologica (New York) 55: 57-62, pI. I-X. 

Fig. 1. Resting and budding cysts of Ichthyophonus sp. fresh speciment. 

2. The globose cyst germinating with dichotomus branches. fresh specimen. 

3. External symptons, swellings at the liver and kidney. 

4. Transparent· cysts dotted on abdomen of victim. 

5. The infected spleen with cysts and nodules. 

6. Cyst in liver with multinucleus. Haematoxylin-Eosin stain. 
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Panfuran-S ~m.~-tit f3 fl mmff.&;lt 
liX:~;L~_~. (1Jl¥li)* 
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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. 

~~*~E8~~$j(, ~ft~/~*m:ill!:li!2~~A~~j\'f~~ti::::;fiB9]l1I=L~rl'i'i (Chanos chanos) tt 

{~jjM 0 ~~;fu-l'fim:li!2~~*f1jHl§~4::fl~L2mt ' IZ§Jlt~~lff-I?1J~f!t~ , ;fulfjmJE:I$J~~Panfuran­
S*** ~rtf (tt 0.4 ppm ~rii- 4 IJ'~) frilPJ1i9:1J l1 ) 0 m~ Panfuran-S ~m~f!~ , mJR;lWfol~z 
~*, ;ffnJ(;:IJt/f~2m~ 0 *'ilt;~~~tt~Jlt~r,,'m' ~1976~:&1977~]l1I3;ful'£ilJLM' {1jl\&~Pf.(l,i'l'i 
Z~~mOf!i: ' ffl/ffl'J~JJtz Panfuran-S ~7{j~, :F}1J1folw' tt~jf;J" Panfuran-S ~]l113 ;fu-i'Eiz~ 

t'f:&~RI<::Ilt2~. ' fl'J~#~jf;J"~ TLm (Median tolerance limit) 0 

*.t *4 ft /3 ~ 

1 P Ii S tli -,- -®-:<'I A k ~" - -" ;/:; "1! ..,.. ~ Ii.. • .J!V ~'>--l' IJA • . an uran- ~»,.~ jli" "l .W. ro :ZIti 1T" IX.. -ft nr..... >co<,::Z 1f.J 'it" $"""j~ • 

* :l¥l"lil!)}PJTItff~¥~* A-38 NiJi 
(Contribution A No_ 38 from the Tungkang Marine Laboratory). 

*¥Ii*Z3:.I:1rB~19771f 2 fl14I3~661f~1JQ~~t~,rrsltff~:RfljJliliIT.ItffMif~* 0 

(An outline of this article was presented in the anual meeting of fish pathology in Taipei, Feb. • 
14, 1978). 

** Itl.Vi!l*gr;:jj;\~PJT ' :l¥l"lil!)}PJT 0 

(Tungkang Marine Laboratory, Taiwan Fisheries Research Institute, Pingtung, Taiwan, 916). 
*** Panfuran-S 1*llli~~ (X'fi!} Dihydroxymethylfuralazine) ,;tt:1t¥~~ 3-Di (hydroxymethyl) 

amino-6- (5-nitro-2 furylethenyl) -1, 2, 4-triazine. 
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~*~fJt& 4 e WI!; , ~l1iEtJ!ffl~Z4H[.ijt ° *Jl~~f*:fE~mi (28.4-29.6°C) ~:J'T~Z'11f¥JfTil 
nf!i: ' 5Z.~J!!:fm7j(Ji:Z~1t ' ~:xEMrl3'~~T1'\t~ , {£l.w:m24fN~]!!~~7j(-* ' !'ilJ~JIj!a~HlJJi*,,;;AJE 
~lL~nJfZI±\ ' :9.t~c.~-**.llZJEL*:l1c~rl3' (Time to 50% mortality, L Tso) , ~*1±\4fJ\~ , 8fJ\~ 
, 24fJ\~:&48fJ\~Z TLm ° 

1. Panfuran-S ~%$tjJ. m .*, \'l] i:.~*-H-ll.ft~*i:.l3~ : 
~Panfuran-S ~1i1-4fJ\~:& 8 fJ\~Zmff"¥ ' "[(J:! Fig. 1 p)fff, ° ~-* ' ~P1976if.~~~zmff 

"¥ ' 1!\!i~ 4 'J\~J'Jit 8 'J\~J-~~100% ° ~=* ' ~p 1977 if.~m-~zmff~J1Ij~lt~-*~{lf. ° 5Z. ' ~ 
J:Illt~.!i 1.5 ppm mZmff"¥J!iR{lf.:7l-' {E~~.!ilfffillJj7g , ~1i1-Zt!iJlmff~ZrEl.lfr.L~WH,l&i3"Jlm 
f* ' m~m- 8 'J\~~Jt 4 'J\~~mff~f¥I{lf. ° ~~ , EB~~Z1:At3~:xE~~9=t~!Hu ' :fEJ::~.!i ' ~p 
0.1-1.5 ppm .!ilfffillJj7g*,,~:M~ , J11j~1i1- 4-8f3'~$l § ~if~~JELZ!l ' ~Jlt ' iW~~1i1- 8 fJ\ 
~~Jt4'J\~~mff~ffi{lf.zJJf:~' llJ~g~:M~' 7j(9=t~IA~\f~Jz' 5Z.' JlttltZ~~~ifz{ll}~Hl!J'~~ 
-tEffl3)5co 

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

¥~~~~mz~-m:fE~:7l-7j(reill2f,lJ1f60 EI Zmff~JIIjff,"[(J:! Fig. 2 ° )jjt!'ilJ-*~~9=t~7i1-.)jit:f§ 
!'ilJZNf~~~*J3.Zmff~:f§.!::ti\l~ , ~~~1i1- 8 'J\~~.!::t 4 fJ\~~mff~~@ , ~~{Em*~~Z.!i 
lfffillJj7g , tl3!'ilJ~i'iI-~rEl.l~z Panfuran-S z.!iWmff~zrEl.lfr.L~lmf* ' m~=*~~Z.!i 0.4 
ppm ~Zmff~ , ~~.!::tA@'.!i~~{lf. ° *lm~1i1-8'3'~~J::t 4 fJ\~~mff~~~ZJJf:~ , 1977if. 
!i~~~{Il~'I1f~~-tE~IlJ~gB7t~~!rJttp)f3)5c , ~j@ , ;;Alm1976if.!iZJJf:~J1Ij~Y*m~J ° ¥~foj1fMi 
*~mU7Ezltl:JWff,"[(J:! Tables 3 & 4 ° 1976if.!izf,lJ1fMi*~ t-test ~~t1:mU~ , ~ff,-*~~*J3.zp. 
~~t:mJl~~*.llZrEl.l~~~~~ ° 1977if..oc~ , ?Jl'1J t-test Mi*ff,"[(J:! Table 5 , ~7i1-4fJ\~ , .)jit~ 
0.1 ,0.4 IJz 1.5 ppm ZB:<\~*J3. ' f!"l1f60 EI ~Z zp.:lt3~t:mJl~~~mZFEl.I:lt3~~~~~ , m~m 4 /l'~ 
, t~.oc 0.2 Jl 0.8 ppm Z~~*J3.Jll't~~*.llZrl3'J;lU;;A~~~~' ° ¥~~m8/J\~~~ • .oc 0.2 ppm zillt 
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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) 

2 

3 

4 

3.6619 (93)" 

3.7186 (88) 

3.4731 (98) 

3.7357 (88) 

Standard 
deviation 

1.5176 

1.8658 

2.2071 

2.0191 

Initial mean body weight: 0.0081 ± 0.0014 g. 

I II 

i i 

Tank No. -Mean body Standard 
weight (g) deviation 

-----';-----------

5 

6 

7 

3.3339 (97) 

5.5020 (92) 

3.9942 (95) 

1.8793 -

2.2300 

2.0171 

* Number of survived fry in each tank was indicated in parentheses. 
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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 8 24 48 

TLm (ppm) 18.0 12.1 6.4 4.3 

96 

2.9 

:f.1l,llltM Panfuran-S ~m~fiill!3""1'Emff:::&~,J;il(;:R:Z;i;., ~1976:'ij'::::&1977:'ij':Ji1l!3""1'EfflWl ,~ 

IT~~7E:::&~M~ p ~Z~ri:i-~~ , ffif1~l'~Ztn#1~* : 
1. (&~~~7E~~~*' :Jit.24/J'~Z TLm :f.1l, 6.4 ppm 0 

2. 'ti3't<!3 fiJ~ p ""1'E~%Em:bmpfrtRmZ~ri:i-~&~~FI'IJ C~ 0.4 ppm ~m 4 /J'~) , ~jl!3 #,l,1'i~ 

Z$~~*'m~mfiJZ""1'E~~AA~~~~~m~Zmff:::&~~:R:~~o 
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~5fJ'Nfl.;fQ*1t3lHl'N§.~*il"TJ1"~1J~WJ ' t}J)UiIjJ~;flJJt;lotJt{3t5t~7SZ. Panfuran-S ~rI1 ' 12Sl:ftl::f:fnX: ' 
~JIt3&laf 0 

Y- ' *¥li'l!f1*9=t:'R:;lJlJ~1l:t1~~m~m1JlliflllWJ~tIIJz1JlJ5!i~mwri:;:f1f~}jf.lITjf [77 (ARDP)-

1.4-0-117] 7SZ. [78 (ARDP)-5.3-0-158] 3ff7'GnX: ' ~JIt~z 0 

1) ;IJJi!;t,;fil (1976). ;fl.{,i 0 

2) "Panfuran-S" "5t~1* (1973). Toyama Chemical Co., 2nd cd., 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. 

4) jffiVJ ,;Jj,'t',;fQ (1974). m)~lfii7'J~~l'i'lzm.i*if~- 1. JIMJ,~~L~mJ!lIJz~*' 

JU17J::il:¥tffil ' 3 (2) , 77-83. 
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••• M •• ~~mm •• krom~~ 
hydrophila Z ?t f!I 

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

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

Abstract 

- 99-

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. 

-.iL-f:;-f:;if.i\Jl~+=Jl '*tlm~JmJ1.wm~4:a~ 10-15 ~5t ' am 10-45 ~51 ' ~~1L 
Jlifltcti;'z~%f'w-tJl.l(4):k111E"c' m~:t;:~lE~1ml7k~1J ':fIl!l8!~~JI:fj7.IO'fr~ ,~.~ ~ lR!lI~~ 

~ a15~~ ~ .I'§.~1i1 ' m'Frl'~~m~~~m_Zil'JltltM ' lk~llfi.Jli:k ' iJUff-:;f(ttffill*:k ° (5) 

i±I'lmm~RJ~5t~IH±l-fl:~m ' ~m)](tEtiJ.\JU~*~Jlti1RJql!l§;j:§Il'f.I;.Zm~ , ~U}E~m)](i1 '* 
3t~Jltm!i;.Z;Jffo1m ~ m)](11: ~ 4:1tlf11:lIk ~ ~J!!IJ~~'lj:::&4:~lf~ii*~jJrmFJTWXEt-JWf~ ~ ~* ' :f:EJlt 

!J!!±l¥IH!f~*~~ 0 

- ~ ~+t#J\t* 

@-iL{:;-f:;if.+ Jl ~+=Jl ' =*5t~Ij~~tli1~J1.wmm@]~=1ELS9m~ , :f:E.~~4t~fffill 
!i;.Z5t. ' :9GM.I-$~ 70%~rrf~~'&~ , M.I-$~""f ' jp(:f:EiHi~R~~£4tlll.ln.ll) (peptone 

109, beef ext. 5g, NaCI 5g, pH 7.5, dist. H20 1000ml):f:E 28°C l'~ 24 /J~~~~ , ~~l¥.f~~ 

~~fI:~iHiFfl&~~£ ' :f:E 28°C ""f~ 24 /J\~~~~ , ~lIk~~£..l::?l'IT'!I;Jffo~;.Zm145tJJIj~fI:~ 
~iHi~~£J:.~ff ' ~{jtM~ ~ m)](11: ~ 4:1tlftElIk ~ ~J!!IJ~~'I1o:&4:~lftElIk~;.Z~1t 0 

.::. ~ 1..1-t.*,tlJI~:Z*-* 

"*fl:4:1tlftElIk;'z~~ , 7J~ffl-liBtMbJ?gfill"i{l~~}E;'zjJ7* ' @D5flJffl4:~~ .Rimier-Shotts ~~ 

* •• ~:lz:&#"'I!'fii*ji:~j@"'* 
(Department of Aquaculture, Taiwan Provincial College of Marine Science' and Technology) 

** Wll:lz:.,*Billfl3*",~ljo/Jlitf~PJf 
(Institute of Biological Sciences, National Taiwan Normal University) 
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£l:i1riz~~' M.~;itfl Oytochrome oxidase ZIRIii ' W*lii~~m::!!t#~M!rli1§~ , Jj SIM 

JfHftlJli;1ll.01±! HzS Zgg{:E , fUm One-tube O-F testes) 1ll.'JJE;it::!!t#~~~'11: ' fUm Brooker S9'~~ 

jJ~1ll.01±! Arginine dehydrolase, Lysine decarboxylase Zm{:E ,~~.~5tmt!t7YfUm1ll,lJ~.~ 

5tm'l1:z£lif!~.£/JIll:4l-~.~ 0.5-1.0% Jj1ll.0~}t.~fUm'FrfW1:Hi~:#:1§~mZgg{:E ° }t~{:E1t 

lJ!fft!t:li:aj'l(1l5~1ll.0~Z ' 3Z.4l-1lA~:li:a1£ 28°0 T~fj ° 

-=-" ~Jf;..·ti5~1.~ 
*1£ 28°0 T~ 24 J}'~~.Ztiffiiim~ 0.85%z~m~3'J!!~.7Kq; , ~w:\i~~~ (6mg/ml) 

,~4lj: 100g ~Gm~~ 6mg r~MmzJ:t17lJ '~mZ~~~~~A~mUlli]~Z1Jj~V'1 '#!i1lA~Z* 

JNfij,m~1m 'ttM8tr:9GmI9tIli¥iJ!llJ 10 ppm ~¥tl-15 5t-. ' M1Eem Urethane 5g/1 z~IJ:l:fM(I1lG7Km. 

jjf[M~JjfUr:tM ° r:tM1&ztlIiJ~J&~~ 66x30x36cm Z7Kifq;Mr:tAl'f:lj7.K1&.~ 10 ';R, ~';R~[l~ 

m'Frf~J:i: ' .~WjFdll!'~7.KliI!'Mijfj:;jBj- , :1t:5ttr~ , 7.KtFm 14-1 ro , .~~,~~J3. 6 !It ' j\: 3 m ° 

\!EJ ... ~jf~~~'I±~,~ 

ffl~JflZ~Jt~ DIFOO Dispens-O-Discs (Bacto-sensitivity discs) , ;fijm Kirby-Bauer 

method(!,2) (Surface-Swab method) , t!lIJ~5tJl1ffi1§fl~ Ohloramphenical ~JLfi~J!IIJz~~tl ° 

Ji. ... .1.;lJ1." ,[1. ·Jlkt;\,~ 

1. .~: M NaOl /JIlAit~J~.~q; , NaO! Z~~~ 0%0' 1O%, , 20%,······100%, ~ 28°C 

T:f:~. 24 J}1f,f ° 

2. pH: Mit~:f:~.mzz pH WlU11lG3, 4.······12 zl!'lm{l, $ll 28°C T~. 48 'j'lf,f ° 

3. tFm~: Mit~:f:~.~ii':~ 12, 20, 27, 37, 40°C I!'lmtFm~T.~*83m~m'FrfW ° 

Jjl:=~1ll.0JE:li:a~~~]?;~mlU;j~#,IjJE;It'-t*'lf1fW ' 4lj:;j:R1lAif{:J:!;JlP:;m~:li:a~ 10 mlo 

- ... ~ ft" &'.:L;lJ1.,l;f,tHt:. 

mYl-.#'U5.E~m~Z,~$5H!ltl±!-fi*rIiIl.a:;~~~'11: ' */j'~ tum x 2.3.um zm1Jf\\i ' J\:1§jI 

tI.l'l~ '~28°0 T~. 24 /J'lf,fZm?i~B~ "'lIIW ';ltfi!1J:i4FF~ , i1[1fU9~ O.5mm , ;It{:E*zfll'ti 

~~ : pH 5-9, .~ 0%,-45%, , m~ 20-37°0 ° 

-=- ... ~ J!j., ·ti 5.1\'J,~ 
M 3 ;f~k5}lI!ltm (TO-I, TO-2, TO-3) 5tJ3Ijt~~~tlIiJ~1& ' $ll 5-8 ';R , ~*fi$i\Lil§~~~m 

n~ , {t(I±!JiJlJt!i: '~i\liJiW;:&Wlt ' 1EeWltS'9~1i*$iim.1W~I3~~~zm;ilJ%~$ii1l.lz'FrfW;t§1m ' 1£* 

.:&J%~8tr~tiHinB;EL ° m~mz~G,!,$1lJ~5t]lJI±!~~:JimtEJt!i:;t§~Z*83m ° 

-=- "' :i.1-t"ti* 

TC~3~ml*i1:li:a~;t§mJZ{:E1r.1R1!!' :tm~U ffl$' ;ltM~l¥J!ff'I1:~: 
;]i.Jbgg'-t H 2S 'm{:E Cytochrome oxidase, 1iJ5tm Glucose Mm{:E~ft' 7J'5tm Gelatin, 

2-3-butanediol , ~$t!t1R1ii ' ~ 0/129 &~~:lttt, Arginine ir:fllZ/J1l7.K5t-:m ' ii1l1!iU'.1lJ:flIZ~l* ' 

~ Indole Zgg{:E , MR-VP, Simmon citrate' Oatalase t~~~'I~IRIii 0 ~lIf~l¥J5tmtm Glucose, 

Salicin, Meso-inosit, Galactose, Fructose, Dextrin, Maltose, D-Mannose, Xylose, p( -)-Sorbi~, 

Saccharose :li:aA:1§ 5t-M'!1: ° 
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i±l~ 2 1:iJ~U ' *5HlItM1* (TC-l, TC-2, TC-3) :tElltif1:JtI\~l:3l!tmfE;;z~*7'G~-fY.:' itl: TC 

~ 3mi*mJJJfm1lZ~!E~ Aeromonas hydrophila(6
) 0 

tt~~J~::lt'I1:~~Mff ' *l~i(iIH.w- Neomycin ;fji~ili1)8".i1lZ}rO#j!J~* ' IZSlJlt1:iJ~fIjJtl Neomycin 

~J*mJJJUmflij~ITmiYJ5¥lJT§l~ , ;fjNM*~-;$~~W ° 

*5tMmi*1*~}t!-AAmJ]t*mm51-j1IU'@i~;m; (~0.5% NaCl) pfi~~ , ;:Jt~ Shotts 5¥IJ RimIer 

(1973)(9) Aeromonas hydrophila 51-.:f!&~;m;'*ffl~l\1t~fg;zf§" 5ti¥:t§FiU ° 

tt~:FI""'I1:JtI\Mff ' *5tMmi*;z:Q~~:R{~{4 , J;;U;I5t~ 0 §!Ij 45%o5¥IJ~~5t~ 5 §!IJ 9 , ~rJ;IU'Jjf 

!m!5t{;ili1) , ~rmJltmtt~*,*fE[51-M;z*IH.:t-{J/f~ ° 

mJ]tf1:mO~MFdJ'Uf!!/f~*"#/f~~iSl- ' M{liJz:3'E51-;ztr~ , *l'Kii"#i!fd~:tE 18°C tr.-;{:i 0 ~*fl~ 

m(~mA~)~:tEWM~m~M'~m,~~~~~~~~o*~~~~~rm~~~~~;z~~~ 

iiJ;z'11Hf~*§1RJ ' JHE*.~ffi~lW#,l,R~PBJE"L: ' ~P~m§!IJ#,l,tl~LMFdJ*ttJm~ 48/}fF,f ° 1R~ 
Groberg ~ (1978)l3) lf~$~f!iE~~~:tEfY.:mf1:~IJ~fF,f*~~ Aeromonas hydrophila 5¥IJ A. 

Salmonicila =;fi;mJ]tflijtEAI~~~mfF,f;:Jt~Li¥JIli!i*~;z7t~rm±i;fJIl' 3Z.~L:Rlt~r..~~fF,f~ 

iliRtii ' ]X;Z , f~~fF,f~iliR:R ° ~~~1!i~FiU~l:3l!t;zmlitrm~JJljmil,?&m'l1:mIJ~MFI3~7j(~;Zf*~5¥IJ~-G 

~ ° ~;j?JE~~.1HfjllF.1~m~~JliJ~*1ii1§~~ a tt*:1(~mi!tMff ' 'ii€m#,l,fJJ:M~~5!<f-r*iilli\.fF,fM ' ~ 

1~;:Jt~L;fJIl'fk:rm~Hfj(m '~:M~~f;k<f-ljiR{~~fF,fM ' ;i't~L~~'ltrm/fikHfj(m a i±lJlt1:iJ ~j'ffi~J~!d/iJJIl 

ffim;z~~~*illi\.@;fj;:Jt~W;z~1*o 

-AA~~ Aeromonas ;fIJ Vibrio(7) m.;z~1t"d>1Jt1\1!i~:t§{t!, , m*5t.mi*Jl,;fjl'"oot\t"&~ 

~7~I£JJIJ;Z ; (1) ;:Jt~ °/129 &;fj~::ltf1:' (2) . Voges-Proskauer mIJ~~HM1!i~ii:~ H2S 5¥IJ (3) ;fj 

i1f~ Indole a W~ , ~fliji*11R Kligler mIJ~~*MffJ:£,;i;m;l:$;z)~;tE*qy:~ , l'!.\rm;:Jtl'"*$;Zyji 

e,,~Ji1iEo 

*1iij\m~~J#.!ffim;zmJ]ti1~-;fi;~ °/129 Jl,;fj~')tf1: ' Voges-Proskauer 1lIJ~Miii>1 ' j£~ 

Indole ~:m1f.1tjt;Zw.m ' 1JJ;$~!E~ Aeromonas hydrophila a *mt-l- Chloramphenical ~.1L~ 

~~J[!'~ Neomycin ::7f. ' ~::lt1>1~1~{~ a :tEB:5t 0-45%0 5¥IJ~~5t 5-9 ;Zf~IIIF.1~1:iJ~:R a 

*1iFfo/EI1'FjJ;~,*m:!l;M1l~~ftiftE,*:R:mcf&1JIl~:!I;M@~~~,mifo/E~'11 (~~78-ARDP 

-5.3-0-158~) tmJJi)1~~7'GJ1l(; 0 ifo/EMFs~j(~ •• *~:FI""l5tib~""*~w±JftU;l~j~;Z~W1~~ , 
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A Preliminary Report on Parasitic Diseases of South Africa's 
Glass Eels (Anguilla mossambica) and Northeastern 

America's Glass Eels (Anguilla rostrata) 

Yuan-Loong Wang and Ting-Chi Yu* 

Abstract 

-105-

Parasitic diseases of elvers imported from Northeastern America and South 

Africa were reported. Two Ciliates, one sporozoan, one tremetode and one cope­

po de were responsible for these diseases. None of these parasites were endemic. 

Strick quarantine measurement is suggested for future procuration of elvers from 

these areas. 

j[[if* ' *ti!l~~1iW/f\tJTtIl! EI ~;7i-j:-&'j;l[51~!3 *~i (Anguilla Japonica) J;J,;7i-&1i:Z~i*& 

{~rr~!l (1, 2), :JtIlgg5'l~1i tiJ1Ui*&!3 ~alzzmm 0 ~1iW?\NEE~~3IUt7¥~±iliJi.tIl!j;l[~ JJ Z An­

guilla rostrata ~JH& ' 1k.Elm~pl~Mf~tIl!j;l[~JJZ Anguilla mossambica ~~~l'IIl~~:1Jr$1t ' ~ 
m*~:lt~~ffl(ii:tIl!~D~~~4~~m 0 ~rt*gg1k.~:/ili!J;J,~~Z~~~Jl ' ttttlZSlmYR~W;2~j~~m 
J::i'8~~~1t ' lTIB Ij!!HiH(iSD~FJZ~i~*:l:7EL ~ ~nX;t~* 0 

*,tf.j.Mh~~ 

Anguilla mossambica ;fjJ Anguilla rostrata Z~~~%J.)IJ~ 1978 if 3 }j El:nW~pr,l'lif~;fjJflllif 
6 }j EE~~~±iIiJi.~~*§ 0 J::iz!b~~~j'fH'I:J!l;*%ffl ' ~n~rr~N:zIfF 0 ~~fI%*/N'E A. 
mossambica 1!lMjf~JT6,000~, A. rostrata 4lf0JT~5,OOO-6,OOO~ 0 t1--itt$.~~jJA.::!~20 ~, 

~rr~4~z~~Tf'F 0 ffl(4!1VJ!t~t1-tJT~~*Wi~Il.~ , w;~Ej3~i£' 1'5'*~~~~rr~~Il.~ ; Ej3 

flt~1k.i1&~~EE;7i-mlWU~I!.~ , M~~ Hoffman(3), fti:!lff~4c(4) 1k.t.(:~.mJ=~(5) ~x~~UtJTA)Jj} 

11 0 

Anguilla mossabJca ~~~if5a~m~~Bl\(lb~ (Ichthyophthirius multifiliis) '.iJl11l~ (Tri­

chodina sp.) , *M-§r.il<\ (Myxidium sp.) 1k.*~;li';k (Clavella sp.) ~~4~ 0 Anguilla rostrata 

~~~#ifjj!fi~m~~B:r--ti~ (I. multifiliis) , .iJl11l~ (Trichodina sp.) , t~~~ (Dactylogyrus sp. 

1k.*M§T~ (Myxidium sp.) ~~4~ 0 

ii<~;it m{£U)7.1i15 ~jJi$;%iz!b~ l' : 

• IU~1!l*ii:~~FJf' 1.Iililll':5tFJf 
(Lu-kang Branch, Taiwan Fisheries Research Institute.) 
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