IR WEEZ O B
TEGRELRES KXERBRAT KEBER
(2000 £ 11 H 11 HEES)

)OornQ'Op
TFRI

TAIWAN
1993 ¢
‘%s"'les R"‘o‘o

SRGHEzaMEN S EIE Lates calcaifer HEEMAAISE 28

R

RIES, /K8 B R pH {E45BITE 8.03-8.80 mg/l~24.7-26.4°C ~32.1-33.0 %, 5 7.8-8.3
TZEEHE - 4824 - 48~ 72 F1 96 /NEHRIUMAR AT ARELL ~ M ERAIMEE -

MBI LEMMALRETRE — AR E SRR R 2 R £ 3 A SR R
KAZER - MIEEESEER (2.04 71 2.24 mg/l) 25 24 /N2 M EE LS5
RS © 48 ~ 72 96 /NFF MR FIRBERAROIMBEE I - TELAAR RIS 24R1E T IRy -

TERRAARE — BEABR T AR AT L E/E S IR S SR AR 2 R - (B 24 /NRFEUAR
B EEIREM (146.05 1 202.94 mg/l) R 24 /NRFR A SRS (BIE755%
JIi) - FEERERARRIREAYIE S o BB MATRMERAEE bt - HERFERFFRIAVIEE: - SRR
MBI FAES - BREHRE 24 /N R IMEEEEMABIERR - f£48 - 72 & 96
/INFFEUERRY  ER A MR R BRE T > M E AR 2AR18 FRERyESE -

REE S KRR A TRR-F o MARL - MR - ik

BIEARET > KEEVEEZESART OLIE
H - KEEML - ERIERRREEMEY) BtE
BN EYRAR - AHEAHERRSE T EEE
BB EEEA YN R B L PIETE RUR A - 3R
BN TR EMRRGIREE e —SHRaE « %
£~ pH " - EHIARREEE - FIRE Y - BIRE
A R 1)Vl 5 ara A S SR VRl ey
R R B EEAE -

B A R SRR K & — R B T S ST TOK
R - MK ERIBERIR » ARTEE R PRI
R RBMAEGETT TS - RIERZ - F5\Ek
L2 i S5 S P 7 o 2R — 20 B B T R R FEE ] Y o
R ELUREMEABEHEC S -

— ~ MHERTIE

S HEBEEIERES > RALERETEKEE
32-34%,0 KB 252 27 C o SR EIE > HiE
AR - RATHIBERS 7.41 2019 cm » iy
BSEER 5.23+0.33¢g-

B, B, I (2000) EEIIEEEC SEBEHSEE
Lates calcaifer #ERIMEISELZ 28, /KEMZ, 8(1&2): 65-71.

(A & — 7R

P2 EfEmRR BRI AIIIA 40 | ke - A
28 &R - FEBIINEAEE - /KB - EE K pH &
53 BIHEREAE 8.03-8.80 mg/l ~ 24.7-26.4°C ~ 32.1-33.0 Yy
¥ 7.8-83- AR _EE Hiaa 8 ([HREBH(R
—FBEESRERES 0.3520.62~1.15+1.51~1.74~
2.04~2.24 F: 3.01 mg/l) Fo 1 {EESHRAE - FSORFrS 5 ER
K E-FIREIE - REIREE SR ERIE — AR
PRI K BIMASRREA - {5 H R B ERETRIS
—R  LERERRAEEREE L 3% - 28R 30 min B#5ER
TREE - SERAFDYRISNER RS LEREEEE TR
G - BRERERES RIS 24 ~ 48 ~ 72 J 96 /[NKf » TN 2
ST

AERMES BIMEEIMATELL (Hematocrit) ~ I
% (Hemoglobin) I (Serum glucose) - [M%F
TECL AN THEUM R - LABE CEHE L 5 min (10,000
rpm)FEEVELE - ATEFIE Cyanmethaemoglobin HY 5
ELL Sigma Kit (525 - A) HIFE - MFEERITZLL Sigma
Kit (510-A) I -

PAT —test 4755347 (One-way ANOVA ) kg &40
M =R -
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(B) ERtHER — FalEe

P2 i EmM R SR RIMA 40 1 K A
28 B il SRR EE - KR EE S B
FF7E 8.13—8.51 mg/l~27—28°C } 32.8—33.7 Yy
AEETR —EE - HPas 5 EEBE (nE
BRI ES 30.56 - 52.34 - 101.41 ~ 146.05 K&
202.94 mg/l) B 1 {ESIEGAR - BERETT CIRETTE
R ERtR S - MR EeHlE BBt B E — A
Ea#HABME -

Table 1.

B R

(A) & —FmAE

FREAR 3.01 mg/l&— AT 24 /NREIRBBEC -

1. MRS

& 24 /R - RIMBHEILFESR — RUREIGINM T
[ - (HFEE S ERRREIER - R REERED -
FHERBEARE — RIRE R B M BN
BEAE (p>0.05; Table1) -

Mean (+ SEM) hematocrit of giant sea perch Lates calcarifer exposed to different

concentration of un-ionized ammonia-N after different time intervals.

Time Un-ionized ammonia-N (mg/l)

elapsed (h) CTL 0.35 0.62 1.15

1.51 1.74 2.04 2.24 3.0

24 30.25+1.54 30.25%1.71 27.00£5.16 26.2515.06 30.75%£2.22 26.50+£4.65 27.50+4.20 26.65%3.91

48 28.25+4.11 26.75+2.75 25.75£4.99 27.0045.71 26.25+4.78 25.75+4.34 30.50%1.91 - -
72 31.75%2.36 27.25+6.07 27.50+2.88 28.75%£3.50 25.75%£4.35 27.00£2.45 - - -
96 33.0044.76 28.00£5.41 26.25%£3.50 27.5042.88 26.2512.50 28.50+2.64 — - —

— : Death rate up to100%

2. IMATFRATEL
ML SR L B A FREE B EARL (Table 2) > Bg&
B - FURERIES - MALERZE L7 - & e
HOIERZ W T - (8 WIS R R
F7E (P>0.05) -
3. Mn¥ERyEML
By SHRBAMANERRIERRR &
BEME (2.04 F1 2.24 mg/l) HBFAER > FIREM
(115~ 1.51 /1 1.74 mg/l) Y EER - THERER
(0.35 #10.62 mg/l) BHTRMEERBIVRE -
VKIS - SREETE 2.24 mg/l KEAZ 24 /R EL PR (E
WHMAEIREER (p<0.05: Table 3) - #fiRH
FOE AR RITE 48 /NP » EIEEREE (p>
0.05) ° 72 J 96 /NEFEUEERF - BAH < MAEEFEE R
— FUBRERIGIIT 28 T RS R AVEER
74 (p>0.05) -

KRBTSR ERERE - RN EEMES 24 -
48~72 F1 96 /NFF 2 PETERE(LCs0 )5 1.9541.59
1.50 & 1.49 mg/l » fE&E —F.2 LCso 2B 36.61
29.81 + 28.18 J 28.08 mg/l » FRLAEEER 6 & & H S8 HE
SRR IBEHES - fME - AR 2 RED 5
50.15 & 2.81 myl (FE%E  #&E+) -

(B) EHfEEE — &GS ¢

1. MARELERIEL

BT 202.94 mg/l 2 IMAELLAREER (p<
0.05) 4} > HAnRERA N IRERMAEREEZR (p
>0.05; Table 4) - BEFEEER (146.05 &
202.94 mg/l) 24 /NIRRT fZ YR T BRLA 2Rk
o RFKIIERERIEE A EEERE - M
HIEC RS 45.0 1 67.5% » HAARRI/EREERRY
48 ~ 72 F1 96 /|NEF BT R A B 4 2 TR Mk €0 T VR Y 15
i
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Table 2. Mean (+SEM) hemoglobin (g/dl) as giant sea perch Lates calcarifer exposed to
different concentrations of un-ionized ammonia-N after different time intervals.

Time Un-ionized ammonia-N (mg/l)
elapsed (h) CTL 0.35 0.62 1.15 1.51 1.74 2.04 2.24 3.01
24 6.45+1.08 6.20+0.81 6.55+1.29 7.08+1.47 6.59+0.96 6.67422 7.12+1.93 7.0240.84 -
48 7.0240.64 6.87+0.72 7.01£0.97 6.62+1.02 6.84+1.14 7.05%1.27 6.90+1.27 - -
72 6.8310.95 6.90+1.06 6.9440.99 7.26£0.73 6.80+1.13 6.95%1.04 - - -
96 7.15+0.30 7.0540.39 6.92++0.36 6.23+0.97 7.06£0.94 6.63+0.66 — — -

— @ Death rate up to100%

Table 3. Mean (+ SEM) serum glucose (mg/dl) of giant sea perch Lates calcarifer exposed to
different concentrations of un-ionized ammonia-N after different time intervals.

Time Un-ionized ammonia-N (mg/l)

elapsed (h) CTL 0.35 0.62 1.15 1.51 1.74 2.04 2.24 3.01

24 116.25+11.78 109.75%12.91 112.50431.33 110.25£12.28 121.004£21.22 112.7548.05 138.25£16.25 153.754£15.75°
48 119.7549.56 112.75+22.60 100.00+7.87 105.75£9.46 109.75+12.09 104.75£19.72 83.50+19.12 - -
72 121.25+12.89 108.00£19.30 106.50+8.54 99.00+20.96 98.25£12.97  86.00£9.05 - - -
96 117.50412.56 111.50+12.45 112.25%15.13 102.50+12.12 99.00+12.14 80.50£11.85 — - -

— @ Death rate up t0100%

a p <0.05
Table 4. Mean (+SEM) hematocrit of giant sea perch Lates calcarifer exposed to
different concentrations of nitrite-N after different time intervals.
Time Nitrite-N (mg/l )

elapsed (h) CTL 30.56 52.34 101.41 146.05 202.94

24 31.2541.26  29.00+3.36 28.25+4.79 28.00+4.08 27.5%£2.88 35.7514.34°
48 29.50+1.91 30.25+£2.06 29.75+3.78 27.75%5.18 28.25£2.36 41.2514.87°
72 29.00£2.58 27.00+2.45 28.95+4.69 28.0616.27 28.18+2.58 43.50£5.06°
96 30.00+1.41  29.50+1.73 29.00+4.32 27.50+6.45 29.50£5.25 —
— @ Death rate up t0100%
a © p <0.05

2. MATFREVEML FERAESE IR ST B o FIRREE IR IRV R

B 24 NSRS - FREBAENBAMNRE  LHDL 202.94 mg/l HEEAME RIS 2 RS RE
HMATEEEZ R (0>0.05; Table 5) HEE  (p<0.05)°
EEEEBELE (30.56 £ 202.94 mg/) » MFLRIERE 3. [MFEEEML
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BRbaey > SRBRERHANERREBERR
K BREASBSCRTNER - (KRR HIRE
CHEREBAE (Table 6) © 7E 24 /NERIURRT » &
REAAF A MEESREME R HEEARS (p<
0.05) - {BFE 48 ~ 72 K 96 /NEFEUARRE - SRR
MAEEENFA AR R (p<0.05) - HAtbiH A e

Table 5.

AR FMAZRETAE (p>0.05) » Ht AR
el T RS -

AABFEERR - A LG 23158 219.0 -
141.6~ 87.8 } 62.8 mg/l » AL B & HIEHES
7K P EEARTR — R Z 2RSS 6.30 mg/l "9 (#%
farfD -

Mean (£SEM) hemoglobin (g/d!) of giant sea perch Lates calcarifer

exposed to different concentrations of nitrite-N after different time intervals.

Time Nitrite-N (mg/l)

elapsed (h) CcTL 30.56 52.34 101.41 146.05 202.94
24 6.95£0.98 6.08+0.18 6.48+0.82 7.11£0.65 7.23+1.06 7.92£1.16°
48 6.87£1.95 6.24+0.88 6.31£1.06 7.45+0.61 7.14+0.70 9.3620.79 *
72 6.58+1.05 7.23+1.63 6.38£0.59 8.83£0.75 9.11£1.15  10.84+0.59°
96 6.33+0.75 6.28+1.52 7.01+1.84 8.67£0.57 9.27+0.74 -

—  Death rate up to100%

a 'p < 0.05

Table 6.

Mean (+SEM) serum glucose (mg/dl) of giant sea perch Lates calcarifer

exposed to different concentrations of nitrite-N after different time intervals.

Time Nitrite-N (mg/l)
elapsed (h) CTL 30.56 52.34 101.41 146.05 202.94
24 119.25+9.81 118.25%£21.50 123.75+12.42 126.25£6.08 143.00+£14.85 149.25%£16.82°
48 112.50+17.14  100.25%9.95 97.75+8.26 104.50+£10.75 94.00+8.60 70.75+11.32°
72 116.50+12.76  94.25%£12.04 83.00+7.61 81.00+9.27 85.25+£10.27 65.25+£6.85%
96 120.50+13.63  89.75£13.07 79.50+6.45 73.25+9.60 69.25+7.80 -

— * Death rate up to100%

a ‘p < 0.05
= &t &

Roche and Boge fgiH -~ BEE ) ¥ N iE M
Dicentrarchus labrax Z ML ~ [MEEERMEE
(Eersm g RhR Dy sRE GREREE)

BB EAAMEENE (R-%F - EER - EYRER
B)09 e AL ~ SR ERMEE —ERNEZS
SR S MR A > BTEAE > (LB RREM - 12
AR B IR E B A AR L B B A A B
B ERTAE > MEFRERIEREE R - ZRE L
FHEMAYIER - MBEMERI W RER R ERR B MORTY
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EERES T T RREAIRIZIEML -

HERFER P TRER — RGN — R
KB AMFEC R - MEEREHERHBEE =FZH
HREEEREEAE (p>0.05) » Palachek and Tomasso
@ ¥ Almendras 93BG - RENA - R CIEERTE
H &SR e R R T HEEIER -

Fivelstad et al."® #ETMLIIE — TR - #IR
KPEPESE FUTE 21 pg/l JRFE T8 30 RIREIMAMRLL
M EEEE FFHER - (HERBIEERNE
— R AL R R EIRIVZF IR - 1 Knoph and
Thorud ¥ ZREBERE ~ Na' ~ C BETHOBMLERIEE
BB L SR AE I TE R, — R S B B P& R %2
2 A FIRHRE R - FURREIEN S EEGLIMERE
BT MCV {E BT - FEAGER PR B IR E
B4, - TR R LA B EERHER > TRE R AR R
AR E HER -

Byrne et al."” F Kjartansson et al.t® fEH o kT
EERATE - ARSEEZEEE (Highest no
observed effect concentrations » HOECs) 22ug/l NH,
—N T EMEZEERE - ML - M ER AL
RyEW®E M- BEERERELERE
(Lowest observed effect concentrations » LOECs ; 40
pgll NH;—N) o ARl & — FRE e HOECs
(1.15 mg/l NH;—N) FIIM#EEE LOECs (1.51 mg/ /
NH, —N) G FBPRIFER -

TER, — FRIEEIEES — FUREA R BRE
IS A M EERRA T ERIER T Hil
(BT B3 _EFHYIET » Sousa and Meade™ FRE
HIHE 278 B A SURERE I - 380 T R PR LA
FEMMBEE LT -

FEEERERE — FUR IR AR M O R EB R — FUR
B AH AR o R S R R i SECR
t[FE LT - Smith and Willians?® 2% - EARIIE
= Bl EE B AR ST RN — » ([ElFEEEER
Bt T EHEH] - Palachek and Tomasso” HEER
WEEERE R RE S AEA S EBABEI R
REREEER -

Person-Le Ruyet et al."" $§HLAEEE Dicentrarchus
fabrax F1YE#E seabrean Sparus aurata B ERYE
i3s3, - [F— R R HERS (B BT R — BRIRE R 2 68
FIE AR - Perrone and Meade®" fgiH » BhE—f&
TS > M A SN TSRS IE I 32 §E D3RR
fB > FIHEEHER S SEIM A LR RS - B
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Acute Toxicity of Ammonia and Nitrite to Giant Sea perch Lates calcaifer
Juveniles - Effects on Hematologic Parameters

Abstract

Giant sea perch Lates calcarifer juveniles were exposed to nominal un-ionized ammonia at 0.02 (control),
0.35, 0.62, 1.15, 1.51, 1.74, 2.04, 2.24 and 3.01 mg/l (nominal concentration) and nitrite levels of 0.04
(control), 30.56, 52.34, 101.41, 146.05 and 202.94 mg/l, in running seawater at 25-27°C, pH 7.8-8.3, 32-34 ppt
salinity. Hematocrit, hemoglobin and serum glucose were measured after 24, 48, 72 and 96-h of exposure.

No significant difference in hematocrit and hemoglobin was observed in the control fish and the fish exposed
to un-ionized ammonia for 24 to 96-h. Serum glucose decreased with increasing un-ionized ammonia. No
significant difference in hematocrit was observed among the fish exposed to different nitrite for 24 to 96-h.

Hemoglobin increased, but serum glucose decreased, with increasing ambient nitrite.

Key words ® Lates calcaifer, Un-ionized ammonia-N, Nitrite-N, Hematocrit, Hemoglobin, Serum
glucose
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