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IKETRE R YT R EF A (Oreochromis Niloticus X Oreochromis
Mossambicus) SEE KB 2 EGHIEIES Bt RER B2 E

RRUAAE Za CHER Ehe ‘hREF TR ‘X "XAER

"HE P AXPREERKELER SFT
2 kBRI R EAMARARF S FT
PRBAEREHEER AT
TR REZAGREENSWARASEHNA S F

(WHBEA 100 F VA NE - XA 100F03 [ 248)

HE SRENENFERBaEEREE A KERRENEERIERERIE - AERERERSERCHE
S EAENEREE S » LB yeast 282 &S @ &It Streptococcus iniae ~ Vibrio sp.J; Edwardsiella tarda 7 g
NEK - BEERARER Vibrio sp AT EA RN BERER - i EAREERE 12 /)8R - BEERAR—Ft
R ELNAMRSECEIERBEE RGN - HALIFW Vibrio sp.&xis o FIF FITC-Annexin V A0 propidium iodium 34T
B&FELL flow cytometer 3ETHA - BEREREMAR 12 /) - SABERAIMEEE 4 apoptosis AYELFIZEEIG M - B

FRLUEEREIER Vibrio sp.&m © HRAmRBBEARKERRREES X EHEEEWARNIFRFRERERERES » I
Ll apoptosis & FEFRERAMMITE T 2 A o [BRIAKE e MFR - Ixih48 - B 5T  RMAK ELZ5
BE o kAsm/R HE ¥R &3 & (Oreochromis Niloticus X Oreochromis Mossambicus) 8 5 2k g % B o4 4a i JE4F B4 &,
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B A B B ey b S g
—{EIFEEERAE - FEAIRERARIEAR
AW o FOHTEE AR Z BRI R fE S
IFFEE - FEEARFR R RIEN AT -
SR+ BT R E SRk B s R Ml R 40 Shigella
spp. ~ Bordetella pertussis + Pseudomonas aerugin-
osa - Listeria monocytogenes + Mycobacterium tub-
erculosis » Candida albicans J; Salmonella spp.Z
[1,3,14] &8 1E & 7 WA e i et e 2 A=
st M98 (apoptosis) [15,19,20,22] - Keane %

[l

[14] A1 Monack <% [16] #5H - Al A &A= Bt
4] Chlamydia trachomatis + Brucella suis J; Rickett-
sia rickettsis A]#E A5 4= apoptosis » DU
R E B E TS RMIE - fr e il 2 i 5ehs
R BRI ER T AAA RIS RIRES AL - IR
HAEREREATIZE /L apoptosis[4,5,11,12,16] -
R - BIEZ SRS WA T REE - (BRI
DAWHSE

H AR YRR T i i E A -
AR R AR - (&5 B 2 2R oxy-
gen free radicals fl] reactive oxygen species (ROS) K
BN M (respiratory burst) - 552t ROS U5
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superoxide (O,7) ~ hydrogen peroxide (H,O,) ~ hy-
droxyl radical (-OH) Kz singlet oxygen (*O,) [20] - —
FAbA (nitric oxide; NO) & Bk £ 22 H| FIAE X R
(t-arginine) It — & L& & % (nitric oxide syn-
thase; NOS) HYHE(L T » #f L-arginine 53 fi# ik L-]I
s (L-citrulling) 1 NO [20] - NO fE4:= i8N v ]
Eil superoxide & 2 peroxynitrite » 7RI Mg R A] #5
Fi NO il peroxynitrite 2% SEAHIE A ATHH L P2
AR - FEFR SR Vi DR BN i —
il I B LAY A € [20] -

Evans % [10] 25t a8 SR E0 DL Srep-
tococcusiniaegfig (% » mliE & MR HHI I R 5
MRt #8 4= apoptosis © ZXIM » ¥ HL HABAHRE
Z KA E ] Sreptococcus sp. ~ Aeromonas hy-
drophila ~ Vibrio sp. 5, Edwardsiella tarda <5 {E 4 #%
SEAHEEIRRE T » 15 £ E WAt r A ERE ST - At
k(R EF i 4= apoptosis . AH A B LR
HAREE « KL - AHFEE R LI R E B K
TR AR BEE A EWREAIAE - DA Bt
NFEARRE T Z AR A IREE ST ~ AR R R
LR AE s - S E R K AR A B B0 B
FIAE Lo D IR BAGR - BRI TS A
RAE BRI a1 E R e R HIGE
B2 DM AR AR Y % P B 28
L EEE

MFERTE

BEEENYY) HEacfE R EN A (Oreochromis Niloticus
X OreochromisMossambicus) §8 &4+ 5% 600 % 700 g -
Bl /K S 6 MEZ S o KRR ER I NE R TE
HZH KRR AEE - FHERE 2 KiiER
FAFKER (RS B B ) RETEHA
EHEEN 1% -

CHE Bz o B AL R2% Norum s 18]
LI AEIE R AT o KESRERAELLL

3,000 .2 benzocaine (Sigma, Louis, MO, USA) 1T
R IR R 58 = i S S BT B/ P9 5 100
IU/mL penicillin + 100 ug/mL streptomycin fz 101U/
mL heparin # RPMI-1640 medium - » PR AR E
1 73 - K B3N Percoll (Sigma) #EE1AR
(30%-40%-50%) 1 » A 4°CHEL» 30 53f# (800
0) ° REAZHY 30%-40% 57 & . Z A AL » A
RPMI-1640 medium TG LIRS E R & 5mM so-
dium pyruvate ~ 2 mM L-glutamine + 50 |lU/mL peni-

cillin~ 50 pg/mL streptomycin ~ 50 uM  2-merca-
ptoethanol K 10% fetal bovine serum (FBS) HY
RPMI-1640 medium {185 B 2 (EH] -

EEEmRMRcEFENEFREMEHRE 1k
%25 Stolen % [19] 75 » A MIERR AL
featT - HEHAAERTERE R B < S E
B o RFALH 30%-40% Percoll 5 i g .2
et OO MU AR R B - DL 2.59%0 % — R ol e 1% (7
W& (2.5% glutaraldehyde/0.1M phosphate buffer; GA)
A A°CHIRFTEE 2 /NFF % L2L 0.1M PBS(pH 7.2)
HEITEBE (24 6 2%) » LA 1% Osmium tetroxide
(0s0,) EFTHIEE 1/NEf{% » 2L 0.1IM PBS(pH 7.2)
HEITE (£ 6 K) - ARERMKF6H A 30%HH

50%FfE ~ 70%EFS - 80% kS  90% FfE ~ 95%
W9FE ~ 100%5KE (HE 3 X ) #EfTizk - X 10
G4 o SR KA B % DL Spurr’s Epon B
100%;FE+E - 100%F5f5 Eid Spurr’ sEpon4i:LL 1 : 138
LB 1N 1%L 75% Spurr’ s Epon & 2
JNB% + 90% Spurr’s Epon B 2 /[N - 100% Spurr’s
Epon Bt 2 X (2 /NIFIR ) 1RAET TR - (ZARFA
BEEM® Capsules H1fA 70°C N 24 /NiF B A 58 i
LG - WY LA TR YR EE 0.5-1.0 um
YR DO B RS e The sy - A DA
TIR#EEY) & (ultramicrotome; Reichert-Jung
Ultracut E) NYJRKE & B 50-100 nm Z Y » B8
W) Fr BRI (copper grid) EIFEIAE 70%IHE
FIBEAIEE IS (uranyl acetate) AVEHT 50 734 » 7K
etk R 0.4%1 5k 8y (lead citrate) ZKVA TR
15 735 B FH /KPR 2526 B QUi 4 50 BRI Ik ok B
PR E T et G DAZRE U TR (trans-
mission electron microscope, TEM; JEOL JEM-
1200CX 1) #EfTHHER -

#HEI yeast FEEBIBLE  Yeost (Saccharomyces
cerevisiae) EIEHEIRE - B HE Sigma(No. YSC-1) »

A+ #EHER (100°C) R AT AT L yeast -

S iniae (No. CA98001-1) - A. hydrophila (No.
CA98001-2) - Vibrio sp. (No. Ital72) & E. tarda (No.
E910) & 73t H 5230 A - il &= B OR 7 IR A B 5
Z=-20°CUKFER o BHEIFE-20°C;2 S iniae ~ A. hy-
drophila } E. tarda Bk EH £ 1 B5 & A tryptic soy
broth (TSB) # - 1 Mbrio sp.HJEZ & A & 1.5% NaCl
[ TSB o &4 25°CHE 18-24 /NI » A S 2 ¢
MR Bl RS E IR - R 25°CHE L 20 435
(2500 x @) DLERR BiE - 2= DU PBS fF
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R BCELRL 1< 10° CFU/mML (A BB A -
BEAR » ANTE ALY HH R 2L 2 KA R B 2 10% meth-
anol-free formaldehyde ) PBS (pH 7.4) fAZE 15 Tk
F 20 533 - FELL PBS(pH 7.4) 1715 L - 2 25°C
#it.0r 20 538 (2,500 X @) » EFR B RE MET
M RAEE R - SERIERE R R DA
RS HEEZR TSB » A 25°CHEE 24-48 /[\F
DI E R AME AR - AN - KRS
DU A % » ORISR MR R AR

LR EE -

R 2B LB R B 1 mg fluorescein isothiocya
nate (FITC) S EYemIvA R 1 mL JfE PBS (pH
7.4) » AR1ZHY 500 pb FITC B JumilEl S5 & 2 ANE
{LEERHERR &394 » IEE R 25°C 5 itk
{F 40 738 - FFREF5eR% - L 10 mL PBS f2
25°CHfE/ Ly (2,500x ) 20 S EEEETTIHVE MR
RN PBSH » DI REE A -

CEEEMEMR s B A ST B
JItZ (1% 10° cells/mL ; 3 10° cells) DL RPMI-1640 me-
dium ( &H 10 % FBS) A 25C % 5% CO, b
(1) 24 FLAP RS BRI - RN Bl FITC £2
2 SRR EE R (5 107 CFU/mL; 1,000 CFU) /EH
90 /374 » A4 100 IU/mL penicillin i 100 pg/
mL streptomycin il R (PBS) SHEAEIFE 3 K
DLEBR AW 2 B - HARIEERE 15 /3 s EEE B
e A e DAt =0T e 48 (FACS Calibar flow cytometer,
Becton Dicknson) 1Tl - i CellQuest i
HETT T - FHEFEE (phagocytosis index) Fyit &
10,000 1 A e A Rt e % P 26 8.2 FITC &t
SRS AR EEE BRI IGRE ST - SRR
= (st X G F4r ) /100 -

SHEEmEMARSE T ET{L  Lactate dehydrogenase
(LDH) 2Bl fE (G G RARIRE LR - E i~z
FIEFICRS - LDH JREe BF o KL - AW
%2255 Baran 5 [1] 2 JTHEEMRINPLETT © RF8H
O I A I (1 10° cellgmL; 3% 10° cells) L
RPMI-1640 medium ( 2 10 % FBS) /it 25°C FEiJE
+ SLER L latex beads T [RIE =% - W EEAMIERSG &
TG HEST LDH R AT K HE ML AR -

Superoxide - peroxynitrite & NO B9ESLE 1Y
5 %X 10" CFU/mL (1,000 CFU) HVE B el st B N &
H 4uM cypridnaluciferinanalog f\) HBSS /A5 4

SrRIINARS 2 A ETEE EE A (1< 10° cells/mL;
3X10°cells) 7 24 F PR AR AFLH - 1A 25°C
HL[E]5% % 90 44 (for superoxide detection) & 30 4
#i# (for peroxynitrite detection) » HARS 5 fg 15 4 &
(for superoxide) il 5 43¢ (for peroxynitrite) {&{H &
—FL..Z chemiluminescence ) #| 7E superoxidef/] per-
oxynitrite WYZEES - [AlfM - fECSBRA A EEE
BEIFEHIRE (1< 108 cells/mL; 3 X 10° cells) filtfE 24 L,
P B E %R > 2% DL 5107 CFU/mL (1,000
CFU) MR et ARG R 12 /R - IR
RS 2R 5 FH — S L &0H E % (Duo - 18 - World
Precision) Jll7E NO ZEs - FhAh » T MR A
AR B R R R % - RS e ARty
AL FRHEER T IMAER 1 um [ latex bead-
carbohydrate (Sigma, No. L8905) FIE & 2 um ] lat-
ex bead-amine (Sigma, No. L4530) fW#H{E R NO &
5N wedln ol

MMEtEMETHIEEZE FEpEs2s
Stolen%5 [19] .2 STEBIR MITT - A EZHE
EWEHANE (1< 108 cells/mL; 3x 10° cells) 43I Eil 4k
 JEE (5 107 CFU/mL; 1,000 CFU) K latex be-
ads A RPMI-1640 medium 1 » 7F 25°C $:[EI{E 12
JNEE - iR ISR fa 2 B A A A 50
uL (5 pg/mL) 2 FITC-Annexin V (Sigma) 4 4°C 1
{EM 15 73851% - FFLL 25 mM Hepes 51§ (Sigma)
HEITEDE - MR AIIA S pL (5 pg/mL) propidium
iodide (P!) - iIfi A flow cytometer 7T Ag I - ELFr15E:
ZASHEA DL CellQuest R BEETT /14T -

HEt A EERATEEEELL Student’ st-test ST T
S3t » & P <0.05 BIUAARAE A -

R

REPECEEE MRz D BEME FRIA
SR AN [E ELEE Y Percoll #1747 » If2
DA flow cytometer Y77 7347 - #5 SR HIHI A 30% (2
mL) -40% (2 mL) -50% (2 mL) .~ Percoll 58 7&E i
FESELTHE L - 1F 30%-40% Percoll S g Hrr] 5 —
FEAR - HIbER 1.065 g/mL - X flow cytometer
3 B A0 B i B - 3% B A f 0 RE 52 87.30% (Fig.
1A) - HDL Diff-Quik stain Zytaik - ZEH L HGEEDL
8 A E B E iR - a2 ERI
Rl o FERCHHZRE A T RS - AL
M = i AR E Hm] RA B NG AR EUER,
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Fig. 1 The purification and morphology of anterior kidney-derived macrophages of hybrid tilapia. (A) The portion of the
anterior kidney-derived macrophages in the tilapia blood cells (87.30%). (B & C) The morphology of anterior kidney-derived
macrophages under transmission electron microscope. There were many melanous pigments (arrow 1) in the plasma, ly-
sosomes (arrow 2), villi (arrow 3), and mitochondria (arrow 4) were found. The bar indicated as 2 ym in Fig. 1B and 3 ym

in Fig. 1C.

7AE (Fig. 1B) b4 - i a] FLEI{HH IR & i
£ (Fig. 1C) » Frey DA AR - Fe5835 DL Percoll
AHIEBBE (30%-40%-50%) AT AR DL
BEE A -

RIVEHEEWMABEAENE®ESN =0
. SEE B A B B IRt RE TR TR -
FEM R R AE B = R A B AR
#HE (A hydrophila ~ E.tarda -~ S.iniae &z Vibrio sp.)
EORR IR yeast - Biaii RBBIRIMACIHEER
WEAHAEAE 15 7 ##l - ¥ yeast Bil A, hydrophila &
HEm L AWERE ST - DI yeast i i » A hydrop-
hilaZt.z » it HAE 15-90 732 [ - Al 50
A ERRAEY e (Fig. 2) - IhAh - BHE BRI
A S iniae ~ Mbrio sp.k E. tarda 2 & WEEE JI{RIE
(Fig. 2) - EREIEEANERIRRE ARSI /718 - Al
SRRl 2 B B A A St R S R

WERE ST A BRE 225 (Fig. 2) -

MAZRRPAESEEMA superoxide

peroxynitrite & NO RIESE R AZHE
E AR AL R sE R S R E % - A Tucigen-
in-dependent chemiluminescence (CLA) (&l G2
o [ DUR TS superoxide fY AL & o B Bl R g FoH
T BRI A R S RIS S R - 78 15 s #ERkeE(H
WIEBEZUA I » 30 73§ 1% 12 i B HIl s
TR - I EE TS superoxidel 7E 4 g A 2
Ff& 15 774 (Fig. 3A) - HAAIMFFERE R - B
Fhfa 2z B AIEN EE R R 1R - DIE
W% Mibriosp.t 2 5 e E i s » E.tarda il S.iniae
X2 » A hydrophila F§XZ » T yeast F{% (Fig.
3A) « S5—J5TH » {E[RERAYE WA R RIS B
T2t - {50 Mbrio sp.fyif - S iniae X
< » E. tarda X2 - yeast fI A. hydrophila fZ{&
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Fig. 2 Phagocytosis abilities of anterior kidney-macrophages reacted with different aquatic bacteria. *: There was signifi-
cant difference between the tested and control groups (P < 0.05). There were triplicate in the experiment.

(Fig.3A) - 541 - EHERMAUMFEAS SREUR - BRI A
< B S B A E |atex bead-carbohydrate #/] | at-
ex bead-amine [y fi beads .~ % » Hoi% a0 S
352 (Fig. 3A) » HLEUR S50 f 2 BHE B
WA EASHH R ER % » . superoxide Ak &
e - AR ¥ latex bead-carbohydrate #/] latex
bead-amine Hi| . superoxide & 4= &l e -

DL CLA F A I e it P A Ak e 575 3 LR
S TEE B 2 peroxynitrite FE 4= & o B LS
SRS HIEE B B R L RIS B R - IR
HAE S 43 s AR AT A EIE] - SRIAE 10 73k H
5 ISR N (Fig. 3B) - Hth f AR B
AHREAE B ER (F % 5 7388 A - Rz AR per-
oxynitrite AGETTI#ET.ZHEH] - 546 - FAMHE E R
AL AR AN FITE R 74 peroxynitrite & /F & & B g
T e - DU Mibrio sp.firs; » E. tarda X2
S iniae FiZt,~ » A. hydrophila ] yeast f{% (Fig.
3B) - [ Bt AR AN [F SRR £ peroxynitrite 7
s Bl sl - DAGRR Vibrio sp ATy fs i
i S iniae X2 - E. tarda X2 » yeast 1 A. hy-
drophila {5z (K (Fig. 3B) - if H B IE7+ 17 |atex
bead-carbohydrate f[] |atex bead-amine .~ % - E per-
onitrite FEAEZH NI H S (Fig. 3B) » LR
[t —FEIRR R 2 beads #7510 % - MR E SRS
.2 SHE EURAR 2 2 peroxynitrite o

BRI 2 S 0 e S e e NO Y 72 At
Fefn U - BRI A T B Mbriosp. ~ E. tar-
da - Siniae } yeast #% - EIGEAMAUE S NO H =&
GRSV - B DI Vibrio spafx s (312 p
M NO/mL) - E.tarda (1.56 uM NO/mL) X~ ~ S.in-
iae (1.23 uM NO/mL) - fij yeast (1.03 uM NO/mL)
A& (Fig. 3C) » [FIFRHY - & B RR SE % -
NO &5 L. Vibrio sp.fE & (2.36 uM NO/
mL) + E. tarda (2.01 uM NO/mL) X~ ~ 1] S iniae
(2.0 uM NO/mL) #I yeast (1.60 uM NO/mL) &
(Fig. 3C) -

MESZRERINAETERMBET iR
.2 TEE B AT R 21 | atex beads T [F] 555 2
ESER.Z LDH R ACH] & B30 2 SHE B gAY
HISETAERE o B s SR BRI 10 WG e B v 1 FH
% » LDH RYIREA B g0 - HA DL Mibrio
p.5E S inlae X2 ~ E. tarda FFR,Z ~ yeast Fll
A. hydrophilafz{& (Fig. 4) - Rl IREE - B
ESEER(E % - LDH AR A B MR )
Hrf S iniae g5 ~ Mibrio sp.2¢;Z ~ E. tarda X
Z ~ LA yeast fi1 A. hydrophila f% & (Fig. 4) »

MEF BRI EEEERMESE apoptoss
FAMEFLL FITC-AnnexinV Al Pl {78 B 5 L
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Fig. 3 Free radicals and NO productions from anterior kidney-derived macrophages reacted with different aquatic bac-
teria and latex beads. (A) Superoxide production. (B) Peronitrite production. (C) NO production. *: There was significant dif-
ference between the tested and control groups (P < 0.05). There were triplicate in the experiment.
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Fig. 4 Cell death of anterior kidney-macrophages reacted with different aquatic bacteria and latex beads. *: There was
significant difference between living and killed bacteria (P < 0.05). There were triplicate in the experiment.

ORISR 3% SR 20 2 SHE BRI 2 St
il o B B R A AN G L EERY Mbrio sp.
E. tarda + S iniae K A. hydrophila & 0] gH2& 13525
Y3l 2 BHE B A #8 4E apoptosis » EA1LL M-
brio sp.JE R ?%ﬂ@ZﬁmEﬁ%%?éwm-
tosis Z 7 thiEE (33.80%) (Fig. 5A) » ft4h -
ﬁf?ﬁ?ﬁﬂ%ﬂﬂE@%?B@ZEE%EH&%BH@{’F% %4
flél/ N - B B A8 4= apoptosis & H 43 [HA]
A B g N - 0 HLBEE(E RS0 - apop-
tosis Y LE R R =] (data not shown) ©

sEfiESE ?%?B@Zﬁmﬁﬂf%ﬂiﬂﬁixin&m—
sis EEafS BN 0 T A hydrophila J5& AT RHEE
FEFHHAEE 4 necrosis HYELERAN » HAhEGRZ M-
briosp. » E.tarda } S iniae /5EIVILE B2 F] A. hy-
drophila $t 5 & 2 it 557 3% 2 B 50 a2 BE R
a4 necrosis (Fig. 5B) - 54k » Fe{#E3H latex
bead-carbohydrate (Sigma) #/1 latex bead-amine (Sig-
ma) 37 375 2% Y 20 R SE R IR it 77E 4E apoptosis
F1 necrosis » Iﬁﬂ?ﬁﬁ latex bead-amine & {JiiEE &
I R e 7 2 AH B = EE R (50.46%) .~ necrosis (Fig.
5B) -

T

FERLENY) - R HAEERZ B L AR
AR TR Z Pl - DA S KRB ). Z i

f o FERI L DREAE R S e E RIS A E £E1E - Chil-
monczyk F1 Monge [2] % DL flow cytometer 757
YT & (Oncorhynchus mykiss) i3 4 S0l R F
FH - G A I PRI g m T DL — et ask H ]
SERYRFAL 71 - Norum %5 [18] AI[ L 37%/51% Per-
coll 7k #fi /. spotted wolffish (Anarhichas minor
Ol afsen) SHE ELWGEAAE - P15 ENEHAETTES
EBIEIRREE ERYRE L o AF5ELL Percoll NiE
FEREE (30%-40%-50%) HETT LA £ 2 B B I
frysriEsifb - FLL flow cytometer SEETTHHIIELZ 7
Mr o AR AT 30%-40% Percoll S i HUAHARAT (EL
H 1.065 g/mL) ZNDIEER BRI 27 % = EE TR
FOEITARERER RS - WD LA R S DAL
H S E AR - HrP i B AR Ry 6-8 um -

AHRRE A m] RS R NI R R R » R
REEZMF ST ] HE Ry ELOEAHAE - AL - BeAMHERE DA
Percoll &t Lol LE AL flow cytometer £ flijf a]
DA ThtRs fe SRt b - SR DARUREES 7 2Rt

+ BV A BH e R e R R B T 0 0 -

— i EE AT AR AR A A2 I A A R (20
Listeria + Shigella 5z Mycobacteria) f127-4: & (L. do-
novani) K2 g&s plfE EAliit A4 apoptosis - lfi i
EBT I 2 ERAH A B AT T A6 ZE 4= necrosis iy
o [2] - B2 I mATR - EE fEAE
FERF B A I (nonspecific cytotoxic cells ;
NCC) » JC DU B R0 &7 A= & B A e & i 1F
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Fig. 5 Different aquatic bacteria and latex beads induced anterior kidney-macrophages of tilapia to apoptosis and necro-
sis. (A) apoptosis (B) necrosis *: There was significant difference between the bacterium-treated and control groups (P <
0.05). #: There was significant difference between the latex bead-treated and bacterium-treated groups (P < 0.05). There

were triplicate in the experiment.

[6,7,8,13,18] - Evans % [9] §H! channel catfish J§
GLE.ictalurus % - & 5L NCC RIS [FEHH
JUSEL - IRE e S B AU (RN A AR )
MK RS S iniaef » NCCflififl. 2 HakaeE JI#E
At SGFE HE 78 T AR A B R e - NCC 473
FIRH EEN RS A E[20] - Taylor 55 [20] £5
H NCC it Eid 53t 1 2895 S F0 fa FLIE f2 .2 Siiniae
{ERIt& - NCCiifilfg = apoptosis . LR &M [~
B - ZRIM necrosis .2 7 Ak LR ANREZ MG I » 58
2 i NCC AR EL 73 A EFIVEIKAY S iniaefE
1% - NCC #ifituE 4 apoptosis fll necrosis 7 [+

P SRS - PRI - AEERRGRIEH R A
SEE A e B L [ Y Mibrio sp. ~ E. tarda

S iniae } A. hydrophila SEEEEF RS (E H % » #
/N PN BT AT B N A B I ZE 2F apoptosis
F - BERAJZER T A hydrophila & 520 f .2 55
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ABSTRACT The aim of this study was to investigate the non-specific immuno-responses of hybrid
tilapia (Oreochromis Niloticus X Oreochromis Mossambicus) anterior kidney-derived macrophage (AKM)
against different aquatic bacteria. Our results showed that AKM possessed a highest phagocytic ability
to engulf yeast, but a lowest phagocytic ability to engulf Streptococcus iniae, Vibrio sp., and Edward-
siella tarda. Furthermore, AKM showed the highest production of free radicals when engulfing Vibrio
sp.. The production of nitric oxide, cell death, and apoptosis stained with FITC-annexin V and propi-
dium iodide were significantly increased in AKM treated with bacteria for 12 h. AKM exhibited the
highest apoptosis rate when AKM were inoculated with Vibrio sp.. Based on these results, aquatic
bacteria could affect non-specific immune responses of AKM and induced apoptosis that was the
main mechanism of cell death when AKM were infected with bacteria. [Chen MH, Hung SW, Lin YH,
Cheng CF, Tu CY, Chang CH, Wong ML, * Wang WS. Non-Specific Immune Responses of Hybrid Tilapia
(Oreochromis Niloticusx Oreochromis Mossambicus) Anterior Kidney-Derived Macrophage Against Differ-
ent Aquatic Bacteria. Taiwan Vet J 37 (3): 203-213, 2011. * Corresponding author TEL: 8864-22840894
ext508, FAX: 886-4-22862073, E-mail: wswang@dragon.nchu.edu.tw]
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