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MEM - FAF 44X ¥ & = A & b BRX
(1. E K= AR T e A ML AT 5 Ao, AL AR AN 833 K i M A A 57 B YR FH 8 5 S0 28, 08 214081
2. TR AR, TR 315211)

WE: Pl e A2 F— R B8 B HE i (Oreochromis spp.)-5 55 ANME G e 3 5 JC AL BEER B (Streptococcus
agalactiae) 5 RFICT 2 72 5, MIRAEBRFEFR AR AL TR AR AR AEAR 28 PEAH PR Rl T R RaB KR AL, BURN T fif
BB % AR U P A A A B A BN oy T AR . S5 IR R TE LR RR I N TR, BB B AR B AR

TR ER T 2EA(P<0.05). JRYLRTE B e R A 2040 BOR 2040 i TR AR B e, SR Je 3Rl P i
1) 200 B #8251 T 5 (P<0.05), ZT4H %, 2140 i He APUR I 21 25 1 5535 14 T B (P<0.05), PR 5% I 52 14 il
B JB % HE £ M AR B bR 5 SR BRI 2 £ B g0, 36 B A A R A TR S P IR R R AN B B
BEETHEAR, WPIRR KRBT HEARP<0.05). EREPCRE: TR EYE 380 P At R TNF-a. IL-1BFIL-61(]
mRNA K LK 4B 5.2 1 TH(P<0.05), 350 % A 14 ) INF-o MUL-6F5(E B J5 Thik B IEAE, B8 J B AR IL- 1515 %
Y5 a8hik BIVEAE, JE B B Ak IL- 1515 1B G2 5 24—A8hiA B WA, BRI Y 2 L IL- 1 p1E YL 5 T2hik B W ; B
JB & Ak ) TNF-afNIL-6 mRNA R LK F1E B G i )5 # B =i, IL-18 mRNAFKIA /K 7E B L wi Ak e J5
7—A48h 5 T oA (P<0.05). WU RIA S B Fg A A8 B &R S AR RPN 1, 5, B2 B HEfmxt
TCFLEEER A 142 e HAT SE SR B AE B8 0, B JE 3R B AR fa (e R VEAN IR PR T, nTRES S T 1E XA

Vol.45, No.6

VR R A, (EL B2 2 A 0 1) G e 7 25 LU SR AR SR BR, R B E 500 ) A AR 9

XA ME P AR, HAMERRE; AW, (RREMRE T, WPIRREK
XEHE: 1000-3207(2021)06-1190-11

PETIES: S941 SCRRARIREG: A

% A fh.(Oreochromis spp.)setth it 258 — K&
GrFRiE 2, o tH SRV N B i ) 3 BRI
—o JTLHEEERE (Streptococcus agalactiae) & —Fh 5
22 IRPBH P A, 2 SRR e 1 W B, HH TG L
BERR S5 SR B EEER B O E A 2Rk IR
FRAEL, ¥ AR ORI 2B Rt o [ L 4
“giit, WEPHEAF XN R B I,
SRR AKX, 20184F 7 & 162.45%10 kg,
SR O EMEF S A, H20094E LK,
[ 2 R 2 R 1 RRUASE IR R B I e, PR
1%30%—90%, 7 J& B 90% L I & T AL A ER ™ .
A I B A 2 0% e T DACE 00 9 ek A 2 | B IR

Yst#s HHA: 2020-07-03; #&3T HEA: 2020-10-28

B, SRTT, uA: 2 A8 FH A 3 B 24 14 0 24 5% 11 I
Br, 32 RS 0 1) i 2 A B R 8 T B SIS = Y
PR I S e AR 26, (R B LSO RS AN P L AL R
FHIEAARA () R 5, 6 1 PR J8 ek 928 17 7 76 B 2K B
A5 AR A TR 3,

VER— MR T7 5, B &8 B i & 7T LA
A R A i . R AT S8 SN R 8 5 I BT
R E G T R, e R
ARUO T TR R R R A R B Y R S
[ b= 3 SOz e M BUw Ik B B N R E
BRI AR R 5 3 B 5B B R 1 (Oreochro-
mis niloticus @*O. aureusd) bt HA P E M 1% & & Fp

EETH: B RKIACLM M H AR R(CARS-46); H E K= FFAR 78 B ik K EOAE T O AR 55(2021JBFMO04); H [E K 7= Rt
B 5 Bt Bt 2 AR ML 55 9 (2020TD37); A% VAR A 38 v K v b e 57 o 2 52 56 =5 T TR0 AR (ZIK 202012) % B)) [Supported
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Research Fund, CAFS (2020TD37); Opening Project of the Key Laboratory of Healthy Freshwater Aquaculture, Ministry of

Agriculture and Rural Affairs (ZJK202012)]
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PR AE IR, R E MR R
et A RN R, IR AT R = 2 3R
i N EGUR H R AT BT IR B B
EE K A B 1 55 A B HL i 22 TA) 1) B % 70 R
JE BT AriasZE!" 8 R IE 4% A5 BE 5 X R b
(Ictalurus punctatusxI. furcatus)*§ #95 HEPT /1
B 55 T35 . Bunlipatanons” "B 9t % B 44 20 4
Pt (Epinephelus lanceolatusx E. fuscoguttatus)
(R 2 PRV T IR R B 0 i R ) e 0
1R, MSEAR R A B (. fuscoguttatus) WK,
AH b p% B A Bt £ R G 61 493 I (Vibrio vulnificus)
JE ARG R R ARSI B 2 RS+ —
REJEF et 5 AR T P HEH#(O. niloticus)FH
FE 2 JE (0. aureus)(E I8 s i3 51 Jo FL 8k BK B )5 1
A B A A, BT AT TN TG FLEE R B ) U
AR RN P St Y ER ZE | S5 12 D 7 S N ]
FUWIE, LR T i 5 Je & 9F 1 82 3 100
P2 R 5 1 A A - R

1 #R5ERZE

11 ARG

S 35 5R F A A I E f g A B A
Oo R SRR I b, B < S (AR
AX BRI B HE f) f R i & N (145+30) g; e B %
et J i R (FFRNE B B %k ta) ta fk 5t B A
(121£30) g; BT M N(NEE D B JE M QO x AX B
FIEE 28— R(BIFEX B JE S JE ),
AR E(150+40) g BT AEAFEHLIE2002 12
6] 556 % JE AR R R K FRTE R Ge B 97 7d, FRFE AR A
FRN360 L, /KR (33+1)°C, 7 4% 4 Hibd 35 77 48
B, BEIFGE A IR AR IR (33+1)C . 5K
Mg T LB110808-2, fRAF T AL =, 22168
rDNA %> T % 8 N L L B BRI (GenBank & 3% 5
JQ990153), AL J5fHH .
1.2 AT RRRSLIG

YL s IG O £ TSI ENEE B % Rt (1)
PFFEIR BEH6.5%10  cfu/mL, 1.2x10° cfu/mL I,
BEER P 47 0l I R v S 3 R0 P | £, #RE 100 g fa kg
Jis SR R0.1 mL, FEF P AR 102, 3
17, NI e E S MEL7d, H4iH7d N BFBET:
2R, S HA N

JEYLS2IG @) RS EAELI20)E, 5 44,
Fr1342.2x 10 cfu/mL G 7L 5 5K B 5 s v 5, #ed
100 g ff A4 B Jl v 5 B4 0. 1 mL, 8 4% 1 2H 9% o 45 &
(170 B A= B R K, B 43 M I L J5 L A B4R A
I35 A Ak F5 B A0 AR 2 1 41 B I A AR AL AR,

Tt 70 B8 JE B0 £ J H o AR G TG LAk BR B s A B
i 8 AZ A, o

SIS BT ANEE T, i R ORRF 22, Jl > FHt. 18
YL SIS @, T L )5 582 KRR 2 A £
MUE 1—2 2% A5 REHR 1) 0 ], JIC e 48 47 B AU 7 i
ORI AR (BHIA)B; 772 X267 B4, 28 Chs
F%24hJ5 FAPI 20 Strep Pt & & (M HIR A7) % 5E .
13 #mRE&E

SR S I6 @) o B AR KR s v E ST IS 0, B
FUBEER B IS I VE 59 )5 7h 24h. 48h. 72h. 120hA
168h &R 2 AR BEHLE O 2 fa, FH2.5 mLyE: 4f 45
KB, 43 524y, 1478 A e st of PR A7 1 97k
Az B bR AT IR IR B ORI E, S — i B E2—
4hJ5, 4000 r/minE 0 15min/5, WL b2 L5 7
FIHTHIL.S mLE Q& BE-20C UK R 5L 5
5] B OB R BN 0 1 mL TrizoliRk 57 B 78 4,
TR G R AF-70°C VKA -
1.4 THEf MRS IBIEFRFNMIE S (L IEFRNE

I R 2 R 1 R 4 = = 1 4 e )
JEARAE DL 58 B R R LH 7504 H Sh il i 2 #r A b
Mg ; M A BATRE . H i = 8 A [

BARTE H 32760054 4> H ) A 40 /3 A 0 5E 5 7 56

it 35 1 R P B AE ) TR AT A PR A = AR
P AR &, 44 HE U B 41

T 5% 3 3 5% FINBT (i 2 U 280 M 4 )i Ji v
AT E o KRR HREEN 100 WL B B0 4EHT 6 1
WH 100 pL 0.2% NBT(Nitroblue tetrazolium,
Sigma), 37°C % & 30min, 2 f5HU15 pL RN, IIA
300 pL N, N'-— H1 L 8 it (DMF), 78431820, 1E
2000 r/min, 4 °C 2~ &0 5min, HL200 uL 5 H
T°540 nm F UK OGAE, BAL200 pL DMF A2 E X
HR, IR 2 3 P FH OD s g 8 71N o
1.5 ZERNARIHIE R DNARIE K

V4 ORATAE R AR IR VKA HH () BB A ot B, RO
Sceintz-48 %! il B AL AW ENL(T B 2 A FD
WFBE 5] %% o 42 IR Trizo ik 77 A8 FH 35 B 5 $2 B
RNA. #EFIRNAZ Nanodrop 8 i 48 470 6t
JE i (Thermo 2y 7)) %€ RNA FIK FE K Ay g0/ Argo, I
FH B B W 6% e FELVK A D RNA 1) 56 B M o 4%
PrimeScript RT3 iR 7 £ (TaKaRa 2 7] )i B
F5 licDNA
1.6 SRR EZEPCRAHT

H AR R A S5 5 9551 W3k 1, 7E7900HT
Fast Real Time PCRIX(ABIA ) [ #E1TqRT-PCRES:
o [ MNAK 2 (20 uL)A: 2xSYBR Green I real-time
PCR Master Mix (Toyoboa &) 10 uL, cDNAMEAR



1192 K& A& Y ¥ 45 %

F1 S|MIFFIER

Tab. 1 The sequence of primer

FX 5147 5| Primer sequence B K Annealing
Gene (5—3") temperature ('C)
TNF-0o. GGAAGCAGCTCCACTCT 61
GATGA
CACAGCGTGTCTCCTTC
GTTCA
IL-15 CAAGGATGACGACAAGC
CAACC
AGCGGACAGACATGAG
AGTGC
IL-6 TTGAAGACGGAAGTGTG
GCA
TGGTGCTCAAACGCTTT
CTC
p-actin CCACACAGTGCCCATCT
ACGA
CCACGCTCTGTCAGGAT
CTTCA

59

60

59

1 uL, ERIF5I4(10 pmol/L) 0.8 pL, TRNAZK
7.4 uL; PCRY FLFF: 95°C FiiAS M4 5min; 95°C A5
15s, 60°C 1B K ZE{H 1min, 40 MG, H KR AT
SIER Y IR IEA —BUNRTR T, 20T
THHTINF-a. IL-1BF1IL-6 mRNA [IAH* ik & .
1.7 BRSO

4 FH Excel 2016W10 kb2 J5, FHSPSS 19%% 44
HEAT FRLIR R 7 Z 43 BT KL 56 (One-way ANOVA), 24 7%
J: 32 3 I (P<0.05), W47 Duncan’s % 5 EL L, H
GraphPadPrism8# {4 1F ¥ o  Ifyfi A BE AR AL R 5 LA
- B hR E 2 (mean+SD) K R, & B AR LT
bR AE 17 (meantSE) F R .

2 #R
2.1 BTG NFEARBARRTIAEIKE G R
HETRES

W 1A, RGeS O R P AR AT
PR IR AL BEER B B J5 72h N, SEBRAHEX R B
AR B JE A5 1] A B ASE TR AR E AT
FANER P % HE A AX AW B 41 (P<0.05),
R Td R TENER D ¥ A #(64.07%)>
AX BRI Z A 12,(56.00%)>EX B JE & JE£1(43.33%),
M6 B2 3 /0 B 9E 1 i RSB T2 R 35 0, KB
EX B Je B e 4106 T 3L B BR B (T 52 ) B35 0 T8
Ko FERRGLSIG@ M, 78N TR 5 2d, &R JE
B AR AT 2 B 2 T A0, FAPI 20 Strep it
s A 2% S e S N T AL BEER B
22 HBRETIGERFABMBEELIEIKEGML
REIRIERT L

EX B g %k fAX A 2 JE 4 (1 41 f 44
FE K Ge J5 Thi 2 M T 155 (P<0.05), I3 f524hik g
NEJE %' ¥ JF f 75 J& e J5 24h . 3 14 7 = (P<0.05),

EXHJE ¥ JE A FMNEJE P % 4E f (3 40 i Bk 4L
168h#R 1k 5 2| B G {i 7K T, 17 b ik AX BRI WE 2P
11 40 AR08 AR K B B RT KF o IS AT
&L JEThA24h EX e ¥ 4k A B 3 S T
NEJe % &' -{E 1 FAX BFE 2 4 £11(P<0.05), /%44 f548h
F72h AX BRI B ) 1 20 i H i s, 8644 120h
Ja SR AR 2 (8 53 T 22 R (P>0.05; [ 2A).

3Fh Bt R T TR R B S 4T 40 KR 2 I
G TR BT, EX R B R e K G
T2hZL 4 f B s Ak, NEJ& %7 %7 9 fi fil AX LR . %
A 81 21 20 B 25053 Il AE SR G J 24h A4 8h 8 H AR o
JRLHTEX R B At 2 B B & TNER B %
Ak fa A AX B 2 JE £1.(P<0.05), JE& Y 5 7ThF124h
NEJB & B e A A 20 E K FEX R e B 9k
FIAX BRI 2 HE 1 (P<0.05), Y 5 48hAaEfh 2 F
2[R £T 20 MR O A 3 2 R/ (P>0.05; ¥ 2B).

RV e | W S/ el EARE e S I e R A N
(P<0.05), EX ¥ Jg B 4k t1 RINEJE B & JE f fE I YL J5
24h 2 E PR, AX BRI 2 -JE £ 75 XY )5 Thiglt 5 3%
FREA, B 4% 1200 )i 300 %0 HF f (1) 1fiL 21 85 11 35 B 31 i
M. RQFEX R e ¥ 4E fa AAX BRI 2 1
ML A& & 5% S TNER P P E1(P<0.05), &
L5 48h A1 72h AXBEAN B A fa i 21 5 (4 2 & ) 2
F i T HAR2M P JE4(P<0.05; K 3A).

3% B A B Y O FLE BK 18 5 40 4N i AR T
Thik 2 35 PR (P<0.05), 244k 2 BLJ6 FEKJE T 1
Fa%h, fE YL 5 48hi K. JRYRTEX B JE B ARt 41
gl A 2w TNER P B R FIAX BRI WE &

TR R R s onv
- AX BRI B 4E £ 20520 AX Blue tilapia experimental group
-o- AX BRI B 4 B4 AX Blue tilapia control group

= NE 2% U5 2HNE Nile tilapia experimental group

T 3 le tlapi
-»- NE JE % ZqE£ % BZ1NE Nile tilapia control group
S 80

(=)
(=]

e
Cumulative mortality (%

RN

(=] (=]

(=]
T

7 24 43 72 120 168
ST TR iR

Time post injection (h)

K1 e Y R BoR AT ARG T AL BERR 5 R TSR A b
Fig. 1 Changes of cumulative mortality of tilapia and its parents
artificially infected with Streptococcus agalactiae

AR N B A — I ) AN () &7 S 2 ()7 A 22 e M 22
5E(P<0.05)

Different lowercase letters indicate significantly different among
different tilapia at the same time (P<0.05)
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JE£(P<0.05), [ H24h)5 NEJE P B JE M 21 40 i &
FANI B AR T H AR P A % E 41, (P<0.05; & 3B).

23 HRETIERFABRRELIABKERL
EE NIRRT

3P Rt G SR B RIS K S TS
(P, R 5 Thi k. BRYRTEX e ¥4k
MR E A EE2N KA, NEB P P IEa )L
B G EDFICTAXBERFNZ 4E #.(P<0.05), 77K
Yy )5 7—48h AX BRI B a1 e By [ A ey, IR
J5120—168hUINEJe & F a1 & & W%
T HR2F B 4E#1(P<0.05; Bl 4A).

EXH B & fa fINEJE B % = 0 1) 46 %) bl 75 JaK
Jef5# RIS T & G IR B, EXREY JEf
TR G 5 7200k B UEAE, 728G 5 12001k 52 212 G
HI7KF; NEJB &' % 9F f 75 B e J 24 hglh ik B U4,
TE YL Jo 48h Kk & B YL i /K15 AX BRI 2 E 1

[ EX#J2 Z4Efn EX Hybrid tilapia
A VA NEJ2 % 4 NE Nile tilapia
A AX LI % 4F f1 AX Blue tilapia

g 60

=

XY

v 40

) Ab 3
o
K X
ﬁzo - 3
o) o
= K
I A

0 7 24 48 72 120 168
LRSI A

Time post injection (h)

(6 B R R 5 R T Reass . 3R AR i
) HEAE IR GL A B35 VR 22 R (P>0.05), fEIRGY S
EX e & F (1A G 0 = TSR AR (P<0.05; 5] 4B).

EXH e B e FINE e & B = £ (17 jei i ] e ek
B 5 RO ECE T m B, AXBEFNE S JEf
U 3 T g e T v T B A ) R B, 7 RS JE 24 hik B
WEAE . EX B2 B A Ao 1) ] A R B
-T2 EA A 8], NEJ& 2 % (1 5 BH [ 1 7 Jek
Lnil Ja AR (B 5A).

3Ff B £ () H I = R R S S I PR S
TS, EXB e P 4E 1 NINE g &' %' 9 f 72 %%
Y J5 24h I A%, AX A B i 7E I e JE 48h A A,
&Y J5168h NEJE 2 % FI AX BRI 2 5 Pk
BRI EGRT K BRYLRTEX e & e i il =
MR % m TNERE F A MAX BRI D 4:
(P<0.05), JE&4LJ5 168h EX B2 ' 4E f ) Hr i = fig i

1 EX#J Bkt EX Hybrid tilapia
B VA NEJ2.% ®4Ef1 NE Nile tilapia
. B3 AXBLAE BEfa AX Blue tilapia

g
W

= Dg, . Cb b

SN o _lfBCa C; BCh ABbBZ e BCy, 482 Ca BCa
15 F

o

= 10 H |

= I

%j 0.5

Ny

&0 4 1 1 1 1

0 7 24 48 72 120 168
LRSI A

Time post injection (h)

K2 BB PR ROoR AT TE FUBE SR T 5 I A 48 (AN 2L 40 (B) B 484k
Fig. 2 Changes of white blood cell (A) and erythrocyte (B) after artificial infection of S. agalactiae in hybrid tilapia and its parents
AR NI BRI TEIME. AF/NE FRERIR R — SRR 8] RO (7] 2 f 2 (B A7 7 2 35 22 57 (P<0.05), AN [A K S 7 B R R [R) B

% A AN [ SR I 1) 770 S 2 22 57 (P<0.05); R A

Data are the means of 9 duplicates. Different lowercase letters indicate significantly different between different tilapia at the same sampling

time (P<0.05). Different capital letters indicate significantly different at different sampling times for the same tilapia (P<0.05); the same

applies below

[ EX¥LJe Bk EX Hybrid tilapia
A VA NEJ2 % %4l:fu NE Nile tilapia
XA AXBLFIIF %4 fa. AX Blue tilapia

—_
(=
(=]

M3 H HGB (g/L)
=

S

LSRR

Time post injection (h)

[ EX#J2 Zl:fa EX Hybrid tilapia
B KA NERZ Z|:fu NE Nile tilapia
o B3 AXHFE Bt AX Blue tilapia

60
S Ca ABa  Bb
S Bb
540 L l‘iﬂ ABb AbABbABab L pha AP
= aAa A Ab Aa
=S
1
= 20 -
=
&

0 1

0 7 24 48 72 120 168
5 St T

Time post injection (h)

B3 BLR ARt K SR A (R G U B BR T I I M 21 2] 11 (A) M 2020 I B (B) B A2 Ak
Fig.3 Changes of hemoglobin (A) and hematocrit (B) in blood after artificial infection of S. agalactiae in hybrid tilapia and its parents
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FHRTNEJE Z & 4 fl AX B 7 2 HF 1. (P<0.05;
K 5B).

3F 5 A £ 11 v A R L S5 S R IS T v S
RS, EXH )8 ¥ 4k f 7E &K 4L 5 48—120h 8. %
T+ 81(P<0.05), 75K f5 168h 1k 5 2 B 4L 7 /K F;
NEJB % % 4kt FIAX B F 3 B 3 0 75 J& e J5 Thisk
23 T+ E(P<0.05), 753G f5 168hAT3 58 8. 35 1y T/
YLK P (P<0.05). BEYLHT . YL /572h 11200
EX B2 % Efa i iE W i 2 2 = TNER 2 % il
AXBEF Z A #1.(P<0.05), J& Y4 168h EX . JE B4k
A T B R B T AXEE A 2 4 £4.(P<0.05;
K 6A),

3 55 < e 0 T R R P AE SRR L S 35 HE
BV T FE(P<0.05) o B JYHIT PR I VP W 5% 7 FEE
AXBFE T e >NER D B >EX R e B k4,
JERYY S5 7—T72h 1T 5 R 7 P U AX BRI 5 f <
NEJE %' ¥k <EX W JE P 1, 7RI YL J5120h, 340
P 3 A /K ARIE, YR 38 M2 7:(P>0.05; & 6B).
24 BRTIEE RFEABFARRLTIEIREG R
BE{R 2 M HBEE FRIXEMI T

3Fh 2 AR R TNF-a3% 15 5 AE R G2 5 4R 5

[ EX¥LJe Bk fa EX Hybrid tilapia
A 2 NEJg % %4k NE Nile tilapia
B3 AXHLFE % IE f AX Blue tilapia

60
Bb Cb _Bb Cb_ABb
a Bab BL2ABa CDa CDa
) L P49 P ]
= [T ) B
= e 3|
| IS |
U | 4|
520 1 |
Sl At
g 4
o LIk s fismEf¢
0 7 24 48 72 120 168

e iy

Time post injection (h)
4 BB AR FORARHAR R T FUBERR B 5 ML 2R 1 (A) R & 0 (B) B A2 4k
Fig. 4 Changes of total protein (A) and glucose (B) in blood after artificial infection of S. agalactiae in hybrid tilapia and its parents
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Changes of serum lysozyme (A) and respiratory burst (B) after artificial infection of S. agalactiae in hybrid tilapia and its parents
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THE PHYSIOLOGICAL RESPONSE OF HYBRID TILAPIA (OREOCHROMIS
NILOTICUS @ x OREOCHROMIS AUREUS &) AND ITS PARENTS
INFECTED WITH STREPTOCOCCUS AGALACTIAE

ZHU Jing-Lin"’, LI Da-Yu', ZOU Zhi-Ying', XIAO Wei', YU Jie', YANG Hong' and XUE Liang-Yi’

(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
2. College of Marine Science, Ningbo University, Ningbo 315211, China)

Abstract: Streptococcosis, caused by Streptococcus agalactiae, seriously harms the Chinese tilapia aquaculture in-
dustry. Improving the internal disease resistance of tilapia is a preferred method to control this disease. We observed the
physiological responses of hybrid tilapia (Oreochromis niloticus @ xO. aureus3') and their parents after challenged with
pathogenic S. agalactiae. The cumulative mortality was recorded at different time points. Blood and spleen samples
were collected at 0, 7h, 24h, 48h, 72h, 120h and 168h after infection, respectively. Blood physiological and biochemi-
cal indexes were measured between hybrid tilapia and its parents. The expression of pro-inflammatory cytokines in
spleen were compared to gain an in-depth understanding of the physiological and molecular basis of the disease resistance hete-
rosis. The result showed that the cumulative mortality of hybrid tilapia was significantly lower than its parents. The
white blood cell count, red blood cell count and hematocrit of hybrid tilapia were the highest of three tilapias before in-
fection. The white blood cell count increased significantly after infection, whereas hematocrit and hemoglobin de-
creased significantly. The infection of fish resulted in a strong inhibition of the respiratory burst, and the blood
physiological indexes of hybrid tilapia were closer to those of O. aureus. The result showed that the cumulative morta-
lity of hybrid tilapia was significantly lower than their parents. The white blood cell count, red blood cell count and
hematocrit of hybrid tilapia were the highest of three tilapias before infection. The white blood cell count increased sig-
nificantly after infection, whereas hematocrit and hemoglobin decreased significantly. The infection resulted in a strong
inhibition of the respiratory burst, and the blood physiological indexes of hybrid tilapia were closer to those of O. au-
reus. Hybrid tilapia had higher glucose, lysozyme activity and the respiratory burst compared with their parents. The
pro-inflammatory cytokines (TNF-a, IL-1f and IL-6) mRNA levels in the spleen were significantly up-regulated after
infection (P<0.05), which peaked at 7h, 48h and 7h, respectively. The TNF-o and IL-6 mRNA levels of hybrid tilapia
was the highest of three tilapias before and after infection, and the /L-/ mRNA levels of hybrid tilapia was signifi-
cantly higher than their parents before infection and at 7—48h after infection. The results showed that hybrid tilapia had
stronger defense ability against S. agalactiae infection than their parents with significantly increased pro-inflammatory
cytokines after infection. Taken together, this study indicated that the pro-inflammatory cytokines might be involved in
host defense against bacterial infection, and the immune response of hybrid tilapia is more active than their parents to
support disease resistance.

Key words: Hybrid tilapia; Strepfococcus agalactiae; Physiological response; Pro-inflammatoey cytokine; Respiratory
burst



