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Safe Concentration Levels of Chemotherapeutic Agents

on Epinephelus salmoides Alcock and Acanthopagrus sivicolus Alcock Fry-I

Ching-Long Lin, Chin-Lii Wu and Yun-Yuan Ting

The purpose of this study was to determine the safe concentration levels of
chemotherapeutic agents on Acanthopagrus sivicolus(Alcock), average body length
2.43cm and average body weight 0.15g, and on Epinephelus salmoides (Alcock),
average body length. 2.9cm and average weight 0.386g. The LC50 (48hrs.) was done
using Doudoroff and Rand's standard method under the following condition:22°C-
29°C water temperature; 33%.-35%. salinity; and 8.0-8.2 pH values in Acanthopagrus
sivicolus (Alcock) and 17.5°C-23°C water temperature; 32%0-38%. salinity; and
8.02-8.27 pH values in Epinephelus saimoides(Alcock)., The safe level of concentr-
ation was found to be LC50 (48hrs.) value by 0.1.

The results are as follows: In Acanthopagrus sivicolus (Alcock) the safe
levels of concentration for the different agent are: Sulfamonomethoxine >30ppm,
Methylene blue >100ppm, lodofore 0.15ppm, NF- w =/ -c20 >30ppm, Sodium

" sulfamonomethoxine >30ppm, DOXIN-100 >30ppm, Formalin 24ppm, CuSO4 '0.484ppm,
lofec-20 0.36ppm, Benilin-50 0.265ppm, KMnO4 0.523ppm. In Epinephelus sal-
moides (Alcock) the safe levels are: Bioquat-80 0.288ppm, Germex 0.072ppm,
ledorfore 0.1ppm, San-o-Fec-50 1.12ppm, NF- ©x/ -c20 >20ppm, Cenilin-5¢
0.25ppm, Malachite green 0.094ppm, Sodium sulfamonomethoxine >500ppm, Formalin
30ppm, Elubazin >30ppm, CuSO4 0.2ppm, KMnO, 0.24ppm, Sulfamonomethoxine
>300ppm, Masoten 0.135ppm, DOXIN-100 >30ppm, #pis# 0.22ppm, 33 0.141ppm,

ME®R -D 0.468ppm.

Key words: Acanthopagrus sivicolus, Epinephlus salmonoides , Safety

concentration, (LC50) Median lethal concentration.



220

BiI B

BRAREHENRME - BERERATEE » HEMHANRERME VI EE—EERZEY
BB+ FERERR Y HRRGE—-FHEY A TRENRRCORE RERZ RN ONE
£ BENEMRECABRRNERSRREBRRBENNF RIS K RMEAE | ERaHATERLE
REREZBAEBELEZIRE » THE—RMELSFRERERR Y ABHEERZEEHRREC
ATSHERABR O EFNANRNET » HRBEARENRHRIEEHZE | DRFRBFE
RS RAEA R A T RS BB ELE TRRERNYE » EERENRHESERAEST
SRR RRNMAR - Rt RS - ERARXABSEEEESRAARREMRBLNZE » SEH
BT HPIARRAE R ARG YREBRAT LB AENR 2 NS » RRABNREN S EKERYH
PEEARRMENENLZRE

B Ak

—BROZES ERAITENAREIVERY - SE=EEEN  lodfore (BEMEH) -
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) » Sulfamonomethoxine —&f ; {4 %% | NF-v x / -¢20 (J-$Fc-20) » Doxin-100 (% rr-100
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FEREETER
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» BARB S BIAENIofec-20 » £30.36ppm » H RIZVYR L 1% B Benilin-50,0.265ppm » —A& 1L,
BERHE  w@EH (Formalin) 24ppm » FiEesE (CuSO,) 0.484ppm » Eig£REEF (KMnOJ) 0.
523ppm » FHEE (Methylene blue) BJZ 2 EFEH M » K% 100ppm » BB (Sul-
famonomethoxine, Sodium sulfamonomethoxine) Bi4 %% (NF-v = / ~c20, DOXIN-100
) BERE > 4 EREBER > HEL2BEHYAKPH30ppm. '
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Tahle 1 Bioassay of drugs on Acanthopagrus sivicolus Alcock at 48 hrs. *

Drugs Concentrations (ppm)

{survival numbers)

Sulfamonomethoxine 3fe
(18)
Hethylene blue 1088 388 108
(9) (18) (i)
NF- o 12/ -c20 joee 168 38
{(9) (8) (18)
Sinomin 2880
(18)
Sodium sulfamonomethoxine 388
(9)
DOXIN-188 Jan
(8)
Formalin 300 258 2880 158
(8) (1) t18) (18)
CuS0y4 8 6 4 2
(2) (1) (9) (18)
lofec-20 5 4 3
3 (3) (9)
Benilin-580 2.8 2.8 2.4
(a) (?) (9)
KMnO. 7 6 5
(8) (8) 7)

* Average of fish weight ; 0.15g ; Average of fish length : 2.43cm;Temperature:22°C-29C
; Salinity : 33°/0,-35°/0., pH : 8.0-8.2
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0 FHEWEMNEH AT RERE » ££7KB17.5°C-23°C » BEE32°/00-38"/00.,PHE8.02-8 272 BT
» BIZS 08 E0.386g » ZHM8R2. 9emiy A HIZLCS0ME » HERMEK 3 KK 4 W AN18M SR LU
POk il Ak Germex B B R » HR 2 MAE%0.072ppm - T A £3 19 R % 1 3 K B9 San-o-Fec-50
AR 1.12ppm » HEZMEBEIEZE » HEEESMEARBERI/NG - THLUAR—ER
BERER » HRB— L8359 Malachite greentiR% » £0.094ppm.— i R A B HE
R ED R  FRMRIEE9760.2-0.3ppmz [ » WL B — T BRRB AR KK
RBEET » Hi#CuSO,£0.2ppm, KMnO «0.24ppm, Formalin 30ppm » H#EBHZ K2R EEO0.
141ppm-0.22ppmZ [ » EEEBHENN A KRR 2SRE - NF- v = /-c20K#20ppm, Elub-
azin ] DOXIN-100 < # 30ppm » 3} & Sulfamonomethoxine X 12 300ppm » Tij Sodium sul-
famonomethoxineZZ 2t E » KXF*500ppm.
AU RSN BHMEOEAZRBERE—ER  A—ESNERBEN—EAR » KT2RE
A—EHR » B RSN A AR RENLER -

£2 HBUEKNHEMILERIERPBICRE
Table 2 The LC50 (48 hrs.) values and safety concentration of drugs for Acanthopagrus
sivicolus Alcock *

LC58 (48 hrs.) Safety concentration
Drugs (ppm) (ppm)
Sulfamonomethoxine Y388 y38
Hethylene blue >ie08 >i08
lodofor 1.5 8.15
NF-71)-c28 Y308 y3e
Sodium sulfamonomethoxine >3es >38
DOXIN-188 >3048 >38
Formalin 248 24
CuSO4 4,84 B.484
lofecg-28 3.6 8.36
Benilin-58 2.65 B.265
KMnO . 5.23 8.523

* Average of fish weight : 0.15g; Average of fish length : 2.43¢m ; Temperature ; 22°C-29
°C . Salinity : 33°/4,-35°/00.; pH : 8.0-8.2
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Table 3 Bioagsay of drugs on Epinephelus salmoides at 48 hrs. x

e ———l
Drugs Concentrations (ppm)
(survival numbers)
Biogquat 8.8 5.8 2.8
(8) (2) (?)
Germex 3.0 2.8 1.0 8.5
(8) (8) (1) (18)
lodofore 3.8 2.0 i.8 8.5
(8) (8) (5) (8)
NF-9%z) -c28 280
(8)
San-o0-Fec-580 25 28 i5 10
(8) (1) (3) (6)
Benilin-58 3.8 2.5 1.5 1.8
(9) (5) 18 (18)
Malachite green 1.8 8.7 8.5
(4) (18) (18)
Sodium sulfamonomethoxine 5880
(6)
Formalin 3oe 258 288 158 108
(5) (6) (8) (9) (18)
Elubazin 308 188 3e
(8) (8) (8)
CuS04 10 3.0 1.0
(8) (2) (18)
KMnQ. 3.8 2.8 1.8
(8 () (18)
Sulfamonomethoxine 3g68
' (18)
Hasoten 3.8 2.5 2.8 1.8 1.0
(8) (1) (3} (18) (18)
DOXIN-1886 300 168
(18) (18)
R ERD 3.8 2.5 2.8 1.5 1.8
(2) (4) (6) (6) (189)
EX 4.8 2.8 1.8 8.5
(8) (1) () (9)
EFEE -2 18 8.9 6.8 4.8
(8) (8) (8’ (8)

* Average of fish weight : 0.386g ; Average of fish length ; 2.9cm ; Temperature : 17.5°C-

23°C ; Salinity : 32°/00-38°/40., pH : 8.02-8.27
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Table 4 The LC50 (48 hrs.) values and safety concentration of drugs for Epinephelus

salmoides %
Drugs LC5B8 (48 hrs.) cafety concentration
(ppwm) (ppm)
Bioquat-88 2.88 8.288
Germex 8.72 8.0872
fodofore 1.8 8.1
San-o-Fec-58 11.2 1.12
Benilin-58 2.5 8.25
NF-n2,)-c28 y288 > 28
Malachite green 0.94 B.094
Sodium sulfamonomethoxine >5ea0 >568
Formalin 308 38
Clubazin >308 >38
CuS04 2.8 8.2
KMNO 2.4 B.24
Sulfamonomethoxine >3ee >3ee
Hasoten 1.35 8.135
DOXIN-1068 >3088 >38
HURERTS 2.2 8.22
4 1.41 9.141
EEE -0 4.68 8.468

* Average of fish weight : 0.386g . Average of fish length : 2.9cm ; Temperature : 17.5°C-
23°C : Salinity : 32°/6,-38%/00-; PH : 8.02-8.27
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Z 34881 Doudorof f & Rand;Z Standard methodsk Hi48hrs.Z LCS0fE X 1/10B X 2| » i

REB:

1. WA B#EE Acanthopagrus sivicolus Alcock » 7RiaeE0.15g - ZFHH85R2.43cm » RERIHMIAB22
°C-29°C » ﬁ!ﬁ33°/oo-35°/oo.,pH8.0-8.22(&{4:‘F3E%ﬁ?xjé}%z&}éiﬁlg - Sulfamonothoxine >
30ppm, Methylene blue>160ppm, lodofore 0.15ppm, NF-7% x ,-c20>30ppm, Sodium sul-
famonomethoxine>30ppm, DOXIN-100>30ppm, Formalin 24ppm, CuSO4 0.484ppm, Tofec-
20 0.36ppm, Benilin-50 0.265ppm, KMnO « 0.523ppm.

2. LUGH At Epinephelus salmoidesTHISE 0.386g, FHH8FE2.9cm » RERIRIARL7.5°C-23°C
’ ﬁ!§32°/oo—38°/oo-,PH8.02—8.272{%(#T*%ﬁ¥¢%¥22§3%%fEE‘% : Bioquat-80 0.288ppm,
Germex 0.072ppm lodofore 0.1ppm, San-o-Fec-50 1.12ppm, NF-& = ./ -c20>20ppm, Benilin
-50 0.25ppm, Malachite green 0.094ppm, Sodium sulfamonomethoxine>500ppm, Formalin



30ppm, Elubazin>30ppm, CuSO, 0.266m, KMnO, 0.24ppm, Sulfamonomethoxine>300ppm,
Masoten 0.135ppm, DOXIN-100 > 30ppm, i %5 #20.22ppm » $&320.141ppm » HHE-D 0.
468ppm.
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