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Acute Toxicity of Four Commonly-Used A'quac)ulture'_v,,

Drugs to Eel (Anguilla japonica)

Cheng-Fang Chang, Fu-Chuan Lee and Tin-Chi Yu =

The acute toxicity of four surfactants-quaternary ammonium germicides (Bromosept-50,
. Tego-51, B.K.C., Hyamine) on Japanese eels (Anguilla Japonica ) was examined in order to set
the safe concentration of these durgs in field uses. '

The 24put space hrs and 48put spécc hrs LC-50 of these drugs on Japanese eels were as
follows: :

Bromoseﬁt-SO ( 2.54ppm and 1.61ppm ); Tego-51 ( 3.86ppm and 3.05ppm ); B.K.C.(
4.14ppm and 3.51ppm ); Hyamine (4.72ppm and 4.34ppm ).

Apparently, the toxicity of these drugs on Japanese eels in decreasing order was
Bromosept-50>Tego-51d>B.K.C.> Hyamine.

The histopathological studies on Jaﬁancs’e eels exposed t the toxic solution were also
performed and discussed.
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Table 1 Acute toxicity of Bromo'Sépt-SO to Eel Anguilla

japonica.
concentration pH DO Mortality
( ppm) 48 sgace hrs 48 sgace hrs 24 sgace hrs sgace hrs

0 8.18 - 7.6 010 010
0.5 8.17 7.7 010 010

1 © 8.18 7.7 010 1/10
1.4 8.16 7.8 10 210

2 .87 7.6 3/10 | 8,10
2.8 8.09 71 410 1010 -

4 8.05 6.9 ‘ 1010 1010

24>sgace hrs LC-50 : 2.54 ppm
48 hrs LC-50 : 1. 61 ppm -
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s IR 2 B IR 4 o SRR pH ~ DOﬂEﬁﬂ:Z\i » PBEBYSN 6.8 ppm » 3 /NEF
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Table 4 Acute toxicity of Hyamme to Eel ( Angmlla

]apomca )
concentration pH DO | Mortality

(ppm) _ 48 hrs 48 hrs 24 hrs 48 hrs
0 8.26 7.8 " 0/10 010
2 8.23 , 7.7 010 010

2.4 8.19 71 040 010
2.8 . 8.26 7.8 o010 010 S
3.3 8.25 7.8 0410 110 -
4 " 8.25 7.8 210 . 3/10
4.8 8.16 7.3 © 410 6,10
5.7 8.20 7.4 9,10 16/16
6.8 8.22 7.9 | 10410 1010

24 hrs LC-50 : 4.72 ppm
- 48 hrs LC-50 : 4.34 ppm
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Table 5 The LC- 50 of fout Chemical aquatic drugs to eel

(Anguilla japonica).

Chemical ' LC=50 (ppm )
drugs "y 24 hrs l 48 hrs
Bromosept-50 2.54 ' 1.61
TG- 51 . 3.86 3.05
Bioguat 4.14 3.51
" Hyamine-50 4.72 L 4.34
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o 5.7 ppm ¢ T/NREFET-2E: 24 /PMEFTEE " 48’J‘ﬁ?§é‘éﬂliﬁt o H 24 ~ AB/EEZAK
FERES PR 3.8 ppm ~ 3.05 ppm °
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Table 2 Acute toxicity of TG-51 to Eel Anguilla japonica.

concentration ° = pH DO "~ Mortal ity

(ppm? : 48 hrs 48 hrs 24 hrs 48 hrs
o - '8.09 , 8.3 Q10 010
1 8.23 7.9 010 010
2 . 8.25 7.8 ’ 010 1/10
2.8 8.19 7.7 2,710 | 310
4 8.24 7.9  6/10 910
5.7 8.19 7.6 8710 1010

8 8.06 6.7 | 10/10 1010

24 hrs LC-50 . 3.86 ppm
48 hrs LC-50 : 3.05 ppm

SEURNEE ZBITIRE 3 + RN Z pH B (7K » DO 1l 8 pom MM 7.4 + HHB
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Table 3 Acute toxicity of Bioquat-80 to Eel Angutlla japonica.

| conéentration ' pH DO Mortality

) - (ppm) 48 hrs - 48 hrs 24 hrs 48 hrs

o 8.19 8.2- 010  0/10
1 8.18 8.2 046 L 0/10

2 817 7.9. 0,10 1,10

2.8 8.19 8.2 2/10 - 3/10
4 8.18 . 8.2 4/10 5/10-

5.7 8.18 8.1 810 10710

8 809 7.4 1010 . 10/10

24 hrs LC-50 : 4.14 ppm
48 hrs LC-50 : 3.51 ppm

TR 24/RFSEC 8 36 ’J‘E‘-Pﬁé’éﬁﬁﬁt° 4 ppm » 15/1\8#51’.1‘_"2.% ’ 24/J\I§?Et'4‘%.’
48 /NEFFETCS BB H 24 ~ B/ ZPLHBIFEBESFE 4.14 ppm ~ 3.51 ppm ©
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BRA1 ¥GEEEC~ 4 ppm ~ 48 /EE ~ @R FEM ~ H - E X 200
Plate 1 Hyamine 4 ppm 48 hrs , has congested gill lamellae .
H-E stain X 200. ' '

FF 2. TG-51 v 2 ppm ~ 48 /)N » FEMHESAETE
Plate 2 TG-51, 2 ppm , 48 brs , hepatocyf.es showed

atrophy and necrosis , H- E stain X 200
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B3 EEK -~ 0.5 ppm >~ 48 /N\F o fFAIMREMEH - E X 400

Plate 3 Bromosept-50 0.5 ppm , 48 hrs , hepatocytes showed

atrophy, H-E stain X 400.
~ : L

BH4 B 5.7 ppm s 48 /N B PR b B BE3E H- EX400
Plate 4 Bioquat 5.7 ppm 48 hrs, tubular epitelia showed
pecrosis and atrophy H- E stain X 400.

M5 TG-51 > 5.7 ppm » 48 /N » B IR LB MR 5TE H- Ex400
Plate 5 TG- 51 5.7 ppm » 48 hrs » tubular epithelia showed

o

"necrosis and atrophy H-E stain %X-400.
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Table 6 The suppression of four chemical aquatic drugs

"to the growth of Fish Saprolegniasis.

Chemical drugs 24 hrs | 24 hrs
(lppm) A B A B
Bromosept-50 /5 0/5 3/5 0/5
TG- 51 o5 o L5 05
Bioquat | 1/5 o5  2/5 0/5
Hyamine-50 0/5 0/5 2,/5 o
Control 2/5  2/5 45 . 5/5

A BERRABMEZETH ,
A : No. of dead elvers owing to the infection of *Fi'sﬁ
Saprolegniasis ’

B : {580 B AMEREK

B : No. of wounded elvers infected by Fish Saprolegniasis
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Sl ~ B ) ~ Cetylpyridium Chloride o A3 2 MEEHIR B T4 ~ WLt
EHRARTG- 51 HRN_G2ZHE - -
AR TSR 2 R s » 3 B RS A Dodecyl Di-Methyl ( 2-Phenoxyethyl

MmmmmBumM¢a5ﬁmm~@ﬁ;ﬁ@ﬁ%ﬁﬁ~ﬂ%é%g&ﬁ§@&anmm&a%
ﬁtﬁrﬁﬁ%ﬁ’%ﬁﬁﬁ%%’%§§%ﬁ9@’ﬁﬁ%M§ﬁ'Sﬁﬁ%éﬁﬁtéﬁpm
I 30 HERRE BRRBEMRHFET o o

195



196

Tg-51 SERFT ML R E EHSl ( Amphoteric Surface Active Biocide ) » EXEHEKS
B Dodecyl-Di ( Aminoethyl )-Glycine » BEMAK : F6 - Mk~ RAZKE - BHERBR

60 ppm > 10 HEHEE LM+ 30 HEEWEFBEAGE 1/ R 2ABRRET NI

° 32 ppm » 15 43 @f% » ﬁ%igﬁﬁ"ﬁé » AR BEKS » 45 DB 2— » FETATEE A4 R
r EXKPEEEE 1.5 /J\B#f&%”ﬂ?ﬁt °

Bl S8—-BHEEEHEZB.k.c ( Benzalkonium Ammonium Chloride ) » X E &
fi}tﬁﬁN-Alkyl Dimethyl-Benzyl Ammonium Chloride » B RAK» KBK SEHEE -~ E6E
By ~ AR ~ RSB BEEBHN 60 ppm» 258K  REWHE £ L 508K BEX2
BMEAQE 558% 298 RR%E 2T 32 ppm» 55&EK > BEEL - 1/EEE
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%80 ( Hyamine ) SR @5 B4~ Benzetonium Chloride » XX B E Alkyl Aryl
Trimethyl Ammonium Chloride » BIEHRK » 6 ~ S0k ~ FHRKE - SEEBHMN 60 ppm »
SoE%  BRAKHSG o 15 &% PORIEE) B - 30 54 BEREFA @B/ 14
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4.34 ppm e FELHLC-50 2+ B2 —-RAFERR2RE Eﬂﬁfé?ﬁﬁ{éﬁo 16 ppm% 0.4
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) » TG-51 ~ B ( B.K.C. ) ~ i ( Hyamine ) » BB 2 SEME - LUESERE

AR A2 EW A o ARG HBRBEA M ERA> TG- 51 > B s> W o
BEK 24 ~ 48 IINEE 2 4R BB TE B 57 RIS 2.54 ppm ~ 1.61 ppm o
TG- 51 24 ~ 48 /]\e§ 2 L BHTIE A 5515 3.86 ppm ~ 3.06 ppm o
BT 24~ 48 /R Z L BTE WA A 4.14 ppm ~ 3.51 ppm o
WA 24 ~ 48 /R ZABOBTERE IS 4.72 ppm ~ 4.34 ppm

L RERE

LIGEESE ~ ZTRR  REEE ( 1983 ) . BEAZBRIBHNLHAZ SHIRR - BFFES

#,5, 10—21.
2LEHAFIBEER SR C 1983 ) . hERE S AR ME , 869 — 880.

.t

-



3R~ BEL KEL (1986 ) . HEFEA KEEYHBERZSBERR - EBEKEFAR
- FRER#EE, 4, 213—218. . : ‘
AFETES ~ Eih ~ SEE (1988 ) . NEXEEYH LEMAZELEWE - HBE KERBT
HBRWE , 4, 177 —185.°
5. ZE& ~ TLM (1978 ) KERWHBRBES ZHE - ﬁrﬁﬁgﬁ » 2, 33— 45.
6.8k (1980 ) . RFEEEEE - FWLAFIHA , 189 —215.
TIER= - ZH=H ~EERE ( 1979 ) . ROKRELASE .
8.Ronald J. Robert (1978). Fish Pathology. ' :
9.Ribellinvand Migaki (1975). The Pathology of Fish. The University of Wisconsin
Press. - ' B

m@mz%‘ﬁﬁ%ﬁ~ﬂﬁﬁz(1%2).%ﬁTbﬁzo%KEﬁﬁﬁ-

197



