HEE REE 0 TEH
TEbeREZ B G/RESERT G2 AT
(1999 4F 12 A 16 H#F)

)oofno[ O
TERI

TAIWAN
s

BRIk RIBRMABIEBRNR

S

IR P HWEIR - 28 TRNEM T S NIRRT RNaEs T B S -
FEBEFREE ST TR IR FRER R B T8 - RSB KPR S RER TR E -
—fRRER - FEBETREESFIES pH fE - SRR EHEE T RIS - AERETEHE
W% KB REEHEBENHEER C0mg)T—K  MKEIEHETEAEZR ko
HEE > ¥ WOKTTROIERE T REEIRE A BIR 1.58 ] 3.73 mg/l - FERBURYE © IKRTAGR
FARE—RESGERE © - BEARIEHE T REEUREAEZESARI(S » (R IEA BRI B LA E
AL AERTERKEIE K » BIAAE - HIRAE R SR AL - RSB T R EEH
MGFREE 2R - M AEEERERIE - | - Kkt > SAAEETBESESHEEE

ARl

RREE - & MY > R¥A

%, (Ammonia) EFTEE B ALE (Osteichthyes) #yF
BRAHEY"  LEEOBRETRA D ELNEE
wE? - fREKT I EAERERNR - —BIEHTEN
25 F (Unionized ammonia, NH;, UIA-N) » 5=—HIl
ERETREAIERET (Ammonium ion, NH,") » R
KK ZEFMEEMEE % & (Total ammonia-N,
TAN) - $7KAEEIM S » FRBEFREES TRUB MR
B ERE TR RIEAK TR EES pH
B~ BERRENEE  —iRH - I TREST
5 pH 1 SRR KEE N eEREEL® -
iR (Euryhaline) RYEETT S @ ERNREMER
Z 1 BT IEBEFRREARN WK AT E £ LB
GEAMGNRNEESN - B AEER - lkF
HEbR & BB R A AT A2 24 - Sayer and
Davenport“#$ » g7k 50-70 %l & ZEYIEH
UEERHERR AT R MK B A EE 90 %M SRR R
SEERHERR - BB SEE E EHR A - S - B
RIESE ~ /K AR A S (Tight junction)
HIESETE - DLERBRREREEHE R SR - B
HEMMEE A RBEFRNTEREEEZRE T - BE

HEL, BHEIY, TER (1999) SRk REKETAMKE
BB E. KEM, 7(1&2): 65-71.

MRS - WK EEB LRSS AMESL - £
I BMEE - EEERE RNEESEE-E
FELEIMA Oreochromis mossambicus & B - %
—REE TS -

MR RT3 %

AEERFTHEE R < B = Eh U R F A N B K EE R B
FrEamaaFT i #8819 45-70 A5 - HHRM
HEREIEA 2 Mg FRP R > REWKEIRZK (30
ppt) 1,500 AT} /KA AR R EFENEKE
o KRR BIRE—K 15 ppt KBk - B
ok > BIfCRFAERGEL L - FEEPR > BMEX
AT AR EEE 59 MR BRSR
TR/ AMT R 5 VE R T R R 30 - FRMEREAKE - 3K
AN KA ENE ARk —R - BRETER
TR AT R A -

EERETTHIY » IY 20 &S HIBERME 290 AFHHE
BrEA - AEWKEIEA (30 ppt) 150 AF - BHEE
EA 0 R - HEbP-MEHEM THRINE U
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Ammonium-test kit (Aquamerck, 0.5-10 mg// NH4*,
Germany) HITEKPREERE - BEAEHYK I
K BAERSEEE 0 mg/l (Table 1) : B—HS&EM > %
fnggesz (NH,C > SEOKEK R TR I M &AL
HRER 30 mg/l> BREAR EfRINEA ERTZ K PiEE A
fEEET 0 mg/l > ILHIENE A R SR ER KP4
FRIREL - Lin and LivO7ER = L AR ST K SRR

Table 1.

RgftaifEal 1 O. mossambicus x O. niloticus FRE.Z
RAEERETR - MR RIMAEHEAR 30 mg/l TRy
K 96 /NRFEAT 0-12.5 %HYZECSR » (R » FAFE
M —RBEEBRMRNCEERRERE - % 1§
gk hIEBETFRESE R Emerson et al.”F Bower
and Bidwell®ARHEE » 55515 1.58 F2 3.73 mg/l »
HBA R E SIS ERMITR -

Initial water quality in the freshwater and seawater tanks.

Group/parameter

pH value Total ammonia-N (mg/l) Unionized ammonia-N (mg/l)

Freshwater (O ppt, 30 °C)
Control  8.32

Ammonia 7.84

Seawater (30 ppt, 30 °C)
Control  8.53

Ammonia  8.32

0 0
30 1.58 "
0 0
30 3.73%

Remarks:

'+ Calculated value following equation in Emerson et al. (1975)

%: Calculated value following equation in Bower and Bidwell (1978)

FAE e A VBB ARET GREAGAE) R AEAR 24 /)N
%> DISIIEF# (Heparin Li) 19 2.5 ml ¥IIBS | f4iHhim
B FHEEPGEIUE F 8-9 S M T AT
kb (Hematocrit) ~ [ ## (Glucose) ~ [l 5 & 5 +
(Chloride) KB (Total plasma protein) » [I%¥
MR A% 7 AR LB E R IMTRAE 12,000<g
THEC 15 SR - FIERBIMALL 5,000xg THEG
30 /3% 0 BN _EJE I - DIOHIEINE - S8k T RidE
H'E - MEELAEREALEER (Glucose oxidase)i%& il
o BEETRIRAMAKLEBHRABEK Mercuric
thiocynate) K = (E#E ST ARERE (Ferric
thiocynate) B9 [ # I & > #8& B B HI LU 3 5t
(Refractometer, Atago, Japan) HIE -

FrS & TAIMW 2 BIR S AR HERE S04 (One-way
ANOVA) S HTieiak - HIe R RERE S A28 -
Fk 5 %EEE/KH#E (p < 0.05) F L, Duncan’s multiple
range test fITLAE® -

& &

s WK RIS R AREER 30 mg/l GElET REEIR
FE1.58 & 3.73 mg/l) T 24 /NEFRAGIECIHSE  (#
/KR AERETROEE - ERREOAIKE
TEH# - SRV ~ /KRS EURIN R RIR I FERE 1%
FELT (REIGRATER 2.36 £5) {220 Table 2 &
Table 3 B/ » R TER/ARZIB/K TS - A
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Eb ~ MR - ARG T R R B A B R
B JRENIMAAELL - ARG T M B ERA
-~ HIE AR REEEZR (p > 0.05)
ZHERIME— A AR R EMREE - SRR ERAGER

Table 2.

exposure to ammonia for 24 hours.

MK R I RS - BIGE R S i E i
FetBaasE - MR s e aaAE - Hrh &R INE
il (B 70 mg/dl) TR HIAHEE (32-35 mg/d)
FIRfS = -

Blood component values of freshwater tilapia following
Mean = SEM, n = 8-9.

Parameter/group Initial Control Ammonia
Hematocrit (%) 2763 +£1.02 2992+1.76 30.61 +1.25
Plasma glucose (mg/d)) 35.25 + 3.80° 50.09 +2.57" 69.40 = 7.35°
Plasma chloride (mEq/) 110.66 £ 2.63 107.08 +2.46 110.29 +4.43
Total plasma protein {(g/d)  3.15+0.16  3.39x0.15 3.22+£0.13

Remarks: Values with different superscripts in the same raw are
significantly different (One-way ANOVA with Duncan’s multiple range

test, p < 0.05).

Table 3.

exposure to ammonia for 24 hours.

Blood component values of seawater tilapia following
Mean = SEM, n = 8-9.

Parameter/group Initial Control Ammonia
Hematocrit (%) 30.06 +1.49 29.33+£0.33 31.06 +£1.23
Plasma glucose (mg/di) 32.52+4.65" 51.47 £5.43" 71.15 £ 555
Plasma chloride (mEg/}) 12136 +2.01 115.63+7.34 118.67 +5.28
Total plasma protein (g/d))  2.90 + 0.13 2.86+0.08 293 x0.08

Remarks: Values with different superscripts in the same raw are
significantly different (One-way ANOVA with Duncan’s multiple range

test, p < 0.05).

5 @

BERFIRERFEREEA 30 mg/l T - FEBET &R T
TR ~ WK PRISHEE A BRI LLBIATBIFS 5.28 K

12.43 % > @ X B2 HERE/KFHRY pH EBYOKEKT
0.4 » H g /KA 8 L AORRMETRE 7RI » B AS A
&AL#Z - pH B TR REEERY (Table 1) - Kt
HEREE S G K IR T IR TEME AR
RILEB - 2 pH ATERAREAIS LA Z T -
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LA Bower and Bidwell®FR71 2 = BH - [FHETE 25 °C
K pH £S5 8.0 7 18-22 ppt g7k JEBEFREE ST
R E R BRI LBILLTE 32-40 ppt &9/ 0.6% ;12
£ 25°C J 28-31 ppt T » pH 8.3 EnE/AKHIERETFHE
B0 FMEERENLLAIAILEE pH 7.8 FEGE
5.67% » HILATR pH [EEREVKHREENE Y
ﬁE o

KPR BEAGKEEERAMTEEE TR
Mo W ARAELEBN T > MABILEE A S
W2 ATRER R BAT MBRPR A - M7 A SRS
BRI LR RYAL I BR AT s 2 » Swift "R Vedel
et al."# IR KITEE Oncorhynchus mykiss it
FEBEFRERIRE 033 mg/l T— K> MAELLEGHS -
ERAREERIIAHE LB E R KRR &
TR R AR I A % > Knoph and Thorud™® 2
B E A REI KU EESEE Salmo salar TE3ERET-RE
FIER 0.225 mg/l T 2-3 K> MAEFEEL THEE Know and
Chang""HI| % 288 Acanthopagrus schlegeli & 42
ARE 4104 mg/IRET AKX FERFHEMARELT
RERITETE  $HA LLRETEH » Knoph and Thorud "™ 3285 »
AJRER A F E AP B BB - RmEE
KLMBRAE/INShrinking) BRALIMERKAD - ABA MATE
LLIEFEE T © Know and Chang"® HIZSR/KhEF
EFE SR > SRS > KIS M ATELL
Do JET R TR - & AR BRI A U -
fER3ZIE - HRFMREIBATIMBRE £ XA EER
F M ARG L W BEAN & 2 A BR ARG RBL 7 AR
FErPHRE A TREHIR A LLIR I - BT S AEAI M AR
LB BRI E N ER - TMRMAELRERE
AR A MR ARE I T2 & B2 Sousa
and Meade"" A FH A HF I RE T FEIMALE
(Hemoglobin) ELE RIS G HEST  EMRE LK
#RE

—iAER o BAERE (Stress) THUAERHE G EHR
EFE (Hyperglycemia) BUAREE" » SIEMETIE » 7K
hFFHEE —FERER (Stressor) > FTLLZ RS
WA tE e &2 T pR s R
B AR B LR A BE (Cortisol) K 5 5% By &
(Catecholamine) FEHEY RS EMEEELS
(RfEAMEAE"" - REE T S4H MEEGEAE R
HIRMAE > BRI A s A - I
FUREK FRP fi R B/ N B S B R e
Btk 7RG - KIILmmbEtghn T - |E L BRT

— g JEF E MERYBE B R B (Non-specific  stress
response) 4} » RS{EH" " EE B R ETREth @S
AR EEBEEE X - FAMEEAINEA S -
Swift" SR B EE Y HREMEIER (Glycolysis) @54 » (H
AINEISTRIAEER (Kreb's cycle B2 Tricarboxylic
acid cycle) ¥R{F FIE S EE /LM 215 - Schenone
eta PHIFBRETHWAS THRKETES A&
HBFEATP LU Glutamate BEE 5SS 8817 Glutamine
DAFIBERR - TS THI7E ATP » SLENTEREREER
SR EEEEREm T LHEEFHERY
(R MmeET S - LIRS Rk -

/KRB R &8 TR B SR KE - BF
R GERERK R A MTEEEFREN I RNAE
MmAERTE - IR RERE T A ENREER
IR EBETHURRIEEE ] - £ Swift"® B Le Ruyet
et al. "EERT - RIEATLARIRYOKITE « /KA
Sparus auratus 2 Dicentrarchus labrax K tb B &
Scophthalmus maximus [l A& BET-E R R EM
E A, o A]2 Knoph and Thorud"™ AR E/K X
FATEEE R EA B CEBETREERE 011 myg/l LU
T) > MEHHBER - ST KGR EsE AT g
B HERSRET GEBETREBE 0.11 mg/l LL
B DR IEEERERERERE SR L
Knoph and Thorud""58 551257 B it T FAETRE IR 5%
o AIHERL R AR AR IR R E TRt
FHRZ— - HILEK  REHEHSER KGR T
Eige VB REE e E R R B R A M -

MR HEER - ERRA At AREB AR
Bl - MRS 08 —IRERE (FEBIRAYIEE -
SRR RN AR ERROREE
AR ~ (RIFE ~ BiBE™> - B EE) % 1E
T BENIHEE QB E AR - TRl
SIS IMMER (Hemolymph) REIEHEET
fEC03 st IR EEAMME RS EN P ESE
FI#EZE (Hemocyanin) (E#LIERRSERRFTEL - &
FENB B RRET T B R R > H R E T
R RIS 2T - RIESARMAEE D EER
F5 30 mg/l THREREE L ML R B NAE -

fEE bl BAMTOTLAB B - KR BDEBE NS
%, 30 mg/l BYEEENIE (Sublethal) JEFET » BERTERITE
BRET I T ERBREMEEImES  HREAEE
TR LB A E S, > 3%~ /KA R B E
R - BEUREILREREE T » R - kP
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Effect of Ammonia Exposure on Blood Components in Freshwater and
Seawater Tilapia Oreochromis mossambicus

Abstract

Ammonia exists in water in equilibrium between the ionized (NH,*) and ionized (NH;) forms, and the tbxicity
to fish is mainly from the latter. The relative concentration of NH, in water is strongly influenced by several
environmental factors. Generally, the proportion of NH; increases with increased pH value and temperature,
whereas it decreased with increased salinity. The aim of this study is to investigate the effect of short-term (24
hours) exposure of a sublethal total ammonia-N concentration (30 mg/l) on blood components in freshwater and
seawater tilapia, Oreochromis mossambicus. The concentration of NH,, obtained by calculation, in fresh and
seawater is 1.58 and 3.73 mg/l, respectively. However, ammonia caused same changes of hematological
parameters in freshwater and seawater tilapia. The all values of hematocrit, plasma chloride, and total plasma
protein were not significantly different among the initial, control and ammonia groups. Serum glucose was the
only parameters that showed a significant difference among the threes groups. The tilapia exposed in ammonia

solution had a higher value than did the ones in initial and control groups.

Key words: Ammonia, Hematological parameter, Tilapia
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