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A B I i B SRR A N 2 RS

. 1,2 2 o2 W 2 2 2 N
MM AMBZHE FAF K & & B M I BRX
(1. TR EEFEEZERE, T, 315211, 2. E K= RFHEF 78 BE K S 70 0,
MR K YRI5 B R SRR =, T8 214081)

FEE: ik B Pu it R 2 e i b, LRI D JEfa< B 15, BB B9 KR, HEPIE
Fqu g 1SR BL R B AR AR TR B, 33 CAKIR BT R 7d)5 3 AT LB RR B N TR e, i 4827d 401 R
THIETE2E, HF T N TS50, 24h. 48hAN720RAE MBI ZAREA, i FUax 44 0 0% 1 i Fohbii i 35K 4 i e
N ZES . SR ER: BY7d)5 BB B A0 BP0 T R I, e B 4R 04 L E B (AST) B il Ja a4
HK T HAR3A S AP B 1.(P<0.05); 35 1 J& 2 Al B Je 72 /B 4L 72h J5 BR 8 1 (GLO) 73 7l i 35 T = 1. 135 AT L4 14
BB % (R A /ERER H(A/G)FE IR 5 WA 35 AR (P>0.05), T H A3 4 i Fh 2 9 fa A /G LU A 78 8 e
J5 B R E L R AR (P<0.05); 35 K% J8 B eItk Bl 6 il (A K P) 7E R 4L 720 Ji5 (2 3 PR AR (P<0.05), B E 135 & 1
AKPRIUNI TG T %, B2 FIAKPIERYLHT 5 %A T AR (P>0.05); & dbFh % JE 175 o 1 LR i U
(LDH)BZ J5 #8225 =1 (P<0.05); BRI 7 '@ A1 B8 %7 £ 8 S Ak B AL B (SO D) B S48 h i 3 &t 3 Ft =
(P<0.05); BLJ& B 4 fh1 75 B YL BT Ji5 v R BE(LZM) T35 P #0842 35 v T R 3N i A P 4R f1.(P<0.05) . 4 S 38 2 45
REIR: 7 5 R BLE A0 B K AR P, I SR AR K JE B R BIOK THI A P 4 R R 7 3 s A it P B f 3
SRR R, BRE. 58 A E R O Rk 3 R UUR R P e RN RIRE I BN ek
E5, BANE LR A MRAYE . A6, B TSR B B B Ak A BB R B R ) B, SRS LT R ASTUK S 5
ZIFEE B — € FIIEA 5%, LZM/K AN % 35 f Ut BR i 0 BE 1 2 — 2 1 IEAH 2%

KRR SR DEf CABERRE; EALIRRS, WETENE; PUR ) A4URE
FESAS: S941 HRFRIRES: A X EHS: 1000-3207(2017)06-1232-10

F A (Oreochromis spp.) H 1956 % 45 5| i3 YOEEE
WHE, MEHCNREFE S KFREAE, HE P M H AT #2811 B $8 br CLAE K IR PR R N = B4
(Oreochromis niloticus Q@ xOreochromis niloticus &) EFEbR, T AT 0000 A0 g BRI I ¥ AR AH X R
1B JE B HE f.(Oreochromis niloticusQxOreoch- b AR 2 E 3 N MR 2 T A DEAN X P4l B A A
romis aureusd) & H AT £ EFRE MM, “HE15” FAH K ERORAS E X EED Y, MR
M REEPIEANREEMM —, 2L J9RE SR 0 AR B EORE B2, AR e, AT AL RE IR G
20064F M AH Stk H B 51 60NN K R E A B AT IR, ATAE g A A BRI BEAR A6 1)
e R RIGSEAR, K K 1% § FIBLUP & F{E 1T AR R TR AR o TS S T SR S ) A AT 2
AR SRS B A BB P AR U BB T, A R T B2 W, IR TT0 IR
DL % 27 qE 1 Q < BRIV % 1 Sl ik 4458 & Fhig (R LB AR IES . ChenZ5 W58 T B 4 1Rk
73R, Hop AR e B B 4k (Oreochromis niloticus) PeBGINE (Vibrio vulnificus) i K 8EEK B (Strep-
BRI B HE 1 (Oreochromis aureus) CAEEARIEH tococcus iniae) 5 1) LI A A AR A EEAR A4, 2 (7]
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IOCIE, K ILTFIE o 0 )5 38 52 490 7 B A 5 A
BN RIALT), A HEHERBEAST) 2 LMK, T
FiiNa's CI\ JHEEIEEAUSE A 2K, Gpedas™
Xt K35 . (Larimichthys crocea)lBGent 4 FCHINE (Vi-
brio harveyi) & ML AE AL FE AR (1) 7228 44 J2 2H 27075 2 2
HEATHE I, I LI F b 0 s v] DA oK e g
o PR o3 20 B RS G IR Fa b, T B B SRR AR
TEERAR, . BOREAS. BPIEAmEmE
FE EHRALIRI T S BB R R R R,
LI [ T 2008 4F 7 LUE IR BEBR 18 04 32, 20084F J5 A
ToHL Bk B (Streptococcus agalactiae) N E"" . [H A
AMNIEFLFR B, B A i AR K R B R 29—31°C,
KR T32°Cn, B AR A 5 I AL R i,
AL UL e B HE 1 J SR AR BRI 2P A TR
RZ T ANR, HS5HEE D M, mii
XA T HE U PR K IR 33 C I i BR 1R B
(1) 22 5, W12 3k th s 0k R 2 e b, #8
RY I PURPLEE, JF 7 ik G et 28500 /1
iaj- AR

1 MR5ERE

1.1 FTHEEKE

I SR B R T AL =, 45 LB110808-2, 4
16S tDNA %> 14 7€ AL AL EE BRI (GenBank & 5% 5
JQ990153).

1.2 IKEA&

BRI, R LR P IEM. FEP I
AR JE B 9 £ 55k B AR B f st AL B R
O, BRI Z Rt R« BS5 85 AP (B 5 GS-
01-002-2006), faAA )i & 9(60.71+£5.63) g; Je &' % JE
119994 5] FH 12 K R ML BB A4 B /K P~ 72 A
Oy S = R K &R, BRI BN (59.65+4.59) g;
W B AR (B IE 5 GS-02-001-1996) 1% & B
B Ox<H 15 BANE T M I8 TR,

PR L N(63.65+4.84) g; 7 51 B A0 = 15

WA (CEiC S GS-01-003-2014), #AKJF &R
(65.38+5.27) g N TJGL SEEG A £E S8 % 70 0l T
(33+1)C/KIR N F7d, FREMAEEIR360 L, FK
2K
1.3 AT ReRsE

W4 558 B o FLBEBR T [P UK A TR, &2
5 BBl B 00 02 RV M 8 FR FE(BHI) H, 28°C
200 r/miny" KH5F724h)5, 4000 r /minZ 0> Smin,
T 118.5 ¢/L NaCIA a4 5 LA 1.5%10° CFU/mL
(T B E . JT R N TR e szas 1 Wi 2k

U WA O FUEE R B P ) 2 R, R R
N TG S 58 TIAPF AR A< 58 B s 7 5 L Bk
Ja XFAAN B R 035 T R 1 035 A A0 i BR R 2H 2395
HRIFZI

N TGS a1 ¥ i B R 8.5 o/L
NaCl/E AR 1.5%10° CFU/MLII B R, A Fl
WE IR, FAR102, 52 AR S0.3 mL
WK X RS2 2 108.5 ¢/L NaCliAE . W&
JE S TAMEZIC AT AL, JE NS i FE

N TGS 11 4 e B R T FH 8.5 o/L T
NaCl/E AR 1.5%10" CFU/MLII B R, A G Fl
W E 3R, FEH202, 5 f I RE T 40.3 mL
BRIV, [ R 5 R 7 ) %o L S A5 8.5 g/L
NaClIE R

SI 06 3R] VS R SR FEAES mg/L UL I, KR
(33+1)C, LI HAR AR . N TIERG3djE AN
R F PR BEALECIAE 1) 2 E A, 0 B R AR
E 0 A L4 ISR 40 B Al R, T
FiAE B API 20 Strepit 7l 25 E 4T BRI 4 5E o
14 RES54IE

TEN TG sess 1 A, #1440, 24h, 48hFH
72h 43 i AN FEBE AT 2 R L, AN T S AR
ik E At e ) A HMS-222(200 mg/L) R %
JRIE, BEAT R i ik X, == 5 B 2h /54000 r/min &5
> 10minZy 25 13, PRAFT-20°COKAR o[RBT B
JeT2h 54N B AR B SR I L R RN
FH 3 R TRV [ 2 J5 AT A S B 24 5%
1.5 MFERIERNE

BEAS SR I E H 37276004 B B 2E L2 Hr
CERTI T B R bR BN ARALT). BEEE
M (AST). HEH(ALB). ERE H(GLO)FIFLER i
2 (LDH) B &0 B H AR a4l 2 Tolk bk 04
L, B R B (AKP, R &8 1 DY )13 v 2R P R
B4 bR 2 7], A AL B L B (SOD) iR & E
TW R AEMREERAR . W HEEOLZM)iR 7
0 R R AR TR FURT, BRI 4% R
FA VLA AT -
1.6 ‘ALOFRIBFNE

S SCHRIL LT 732, R 20 23 e v LB
FH70% 8 K k¥4 2200 €5 20 SR UCEEAT 16 52 K
THIEIE I A AL B KD2258T ) FHLIE SR D) A,
JEFERA—T pum; Bl FIoK AL JRAKS - B 21 (HE) 44
5 V) TEONBE BRI RE L B /K R B w4
B 5 F e RE80L R B L 82 A IR AR AE .
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L7 BIESH

4 K F Excel 2007844 3E47 9120 kb 2, 7
SPSS 18.04 {1 #E4T FL K 25 77 %2 (One-Way ANOVA)
23 HT, Duncan’syk % 5 LK 36 2 7P, FOrigin
S.OMMFAEI, P<0.053KR ]2 R 3% . SLIeHdRE LT
PIMEEPREZE (MeantSD) R I .

2 4R

21 MOANTIEBEERMNMEIKERENES
ELER

TEN TG G, 40 S Fl W AE 2 3 f AR B0
HH A By R i 4 A R T I SRR IR, AR
JEY3d 5 — LA B HE 1 R A EVR L, SRS
B, ] AR 5 R L e . R e o e KA
T AT 2 B (4 T 22 APT 20 Strep %58 NI FL %
BREE . AN TGSzt 1 b, xRS 8A R BLZ Ak
AT, RIS K YL3d )5 BB W R 1 BT
K (40%) 1 BEF I Z JEf1(50%) 2 7 A 3 (P>
0.05), {H 2 FEK T 75 & & E10.(76.67%) HIR [ )& &
B £.(96.67%)(P<0.05). J&Hdd)5 BAFW P R
BT R NT3.33%, B Em T RED kM
(46.67%)(P<0.05). &4e7d)5 B Je B ki () Rit3E
T2%6(53.33%) 2 F K T & & P IE1(86.67%) A
W AE# (90%) iR K e ¥ % JE(96.67%)

(P<0.05), M ERFIWZ Jefa . K8 P
B A 2 A ) BT R E R ORE #E(P>0.05)
(K 1),
22 MANTEGEERMRELIASKERME
AREIMANER ST INT L

HER 1T, 32 K e 5 B e fa R e B AR fa )
I 375 2% 3 5 R B (AL T) YL 11 5 3% i 35 1 A8 4k
(P>0.05), MR e RN TG FRE, &
B e A — HREF LTS, (HIR KB B e
[FJALTYE B G% Bt 8 35 = T H AR 34N i R (P<0.05),
JRYLT2h 5 BRI E A JE B B AL TS /)
WEMRT IR LR P HEE P JE#(P<0.05). BH)IE
M E P AR Y24 ASTEL B & T &
(P<0.05), 1% K Je. % F1 B Je %5 9 fi [ ASTAE J& L
48hJ5 A 3 T (P<0.05), {H% K B % B L1
ASTYEIK LRI BB & & T H R33N MM 9Ef
(P<0.05), 1 B2 J& & |k £ () ASTVE 1 75 I YL it e 45
AN T) AT EE LA 3 fi P 2 £ R (P <0.05)
23 MNTEGEERMBRALIAEKERME
KEAMBEAMAKEANT®

HHER 2750, 322 ) e B B e fa FL B Jg B 4R L 7
G720 5 ILIE GLO K43 il 2. 3 s 1. 1345 Al
1.4115%(P<0.05), {HIRGL 17 )8 D' 4E 5 GLOK - &
FAR T8 B B B A 1.(P<0.05), 1] BA Y 2 4k

B BRI % et Blue tilapia infection group

240 °
B K% Je % e Nile tilapia infection group
220 T yul GIFT tilapia infection group
200 1 Y e e Hybrid tilapia infection group
S 180 7 4 yupwt A4 Blue tilapia control group
g 160 | P g Je B L Nile tilapia control group
-
¥ 2 140 [ —® R4 GIFT tilapia control group
é g 120 ®— g R4 Hybrid tilapia control group
= g
= 80 [
g
5 60
40 F
20
0r : .
-1 0 1 2 4 5 [ 7 8

G SR ]

Time post injection (d)
K1 WAk E ARG TR EERR B R ) B
Fig. 1 The cumulative mortality of four Oreochromis spp. bleeding species infected by S. agalactiae
AENG BN R B A i & A E AR RN 7] 022 57 55 2 (P< 0.05)

Different small letters above the bars indicate significant differences (£<0.05) at the same time points in different tilapia bleeding species in

Duncan’s test
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Tab. 1 The comparison on serum glutamic-pyruvic transaminase and glutamic-oxaloacetic transamnase activities of four Oreochromis spp.
bleeding species infected by S. agalactiae (n=6; x+SD)
JE& Y% J5 FAI R [ Time post injection (h)
T 5 Tt T Strai
T ltem W Strain 0 2 48 7
B B4R Blue tilapia 5.00+1.15™ 28.67+8.08 7.67+2.08"" 14.25+3.59"
p
ASALT (UIL) %} JE B'Nile tilapia 22.50+4.51° 24.2543.77° 21.00+5.20" 27.50+6.86"
% & GIFT tilapia 6.25+0.96""" 25.50£9.19" 35.5042.12° 36.00+4.24"
B4 J& Hybrid tilapia 9.33+1.15° 12.75+3.95" 11.00+1.05" 14.75+3.77"
B BF) I Blue tilapia 81.25+7.59" 284.33+42.39" 221.67+126.51° 274.25+26.13"
ARAST (UIL) 1 % Jé %' Nile tilapia 113.50+4.20° 123.50+12.18" 154.00+9.54° 197.25+31.55
% 8 GIFT tilapia 26.25+11.67 153.50+75.66™ 217.50+96.87" 121.50+9.19""
B4 JE Hybrid tilapia 17.33+0.58" 29.75+10.94*" 81.00+12.17° 49.25+8.26™

T ANFIRS SRR IR AN [F) 2 AR 30k & AR AR [ IR 8] 522 57 2 325 (P<0.05); AN RN S S RERR IR A — b R 35 =l #0076 AS [ IR (1]
75 51 3 (P<0.05); T A

Note: Different capital letters above the bars indicate significant differences (P<0.05) at the same time points in different tilapia
bleeding species in Duncan’s test, and different small letters above the bars indicate significant differences (P<0.05) among different time
points in the same tilapia specie in Duncan’s test; the same applies below

®2 ONFESETRMBRRTIEKEGNENKEAMAZA/MKEANEL
Tab.2 The comparison on serum globulin and albumin/globulin activities of four Oreochromis spp. bleeding species infected by S.
agalactiae (n=6; x+SD)

J& YL J5 KB 18] Time post injection (h)

i H Item A Strain

0 24 48 72

ERE FGLO (g/L) B4 FI| 3P Blue tilapia 22.28+3.20™" 25.10+2.10% 24.70+0.82° 24.2843.18
B} Jé ®'Nile tilapia 24.83+1.09" 26.90+1.57"° 28.53+1.27" 28.1843.15™

% B GIFT tilapia 20.25+1.12% 20.05+2.05" 19.85+2.90" 22.8043.82
B JE Hybrid tilapia 19.93+1.17 22.08+3.17"*" 24.90+3.60"" 26.80+2.83°
H&EA/EREAALB/GLO BRIV Blue tilapia 0.39+0.02"* 0.4120.01° 0.38+0.01" 0.37+0.02°
7% J& B'Nile tilapia 0.39+0.01"* 0.4020.01 0.38+0.02° 0.3620.02"
# B GIFT tilapia 0.42+0.02" 0.4040.01° 0.37+0.01" 0.360.02°

1 Jg Hybrid tilapia 0.40+0.01"" 0.42:0.02 0.39:0.02 0.39:0.02

A E B e GLOK TR B YL il Ja A 3 1 2%
F#(P>0.05), /E&EL72h )5 & di A 2 [B)GLOZK 1% A &
17 5 (P>0.05); B P IR A/GIERGLHT 5%
A2 E B (P>0.05), 1M BT 2 HE 7 K gL
48hJ5 & E BEK(P<0.05), & KX Je B P e fa fl i &
AE i A/GTE YL T2h 5 i 3 1 PR (P<0.05).
24 PNTIEEIEERMRETIASKERIGE
M AR ER AN FLER i S BRI T 1L

MR 3TN, B KB % % HE (1 AKPTE 26 e
72h )5 &3 R AK(P<0.05), AW A 5 P /K
AKPRI A EFHE T B, 78 B GL24hi 1k S IEAH,
{HAE SR GL 720N R GL A A 2 25 M 22 57(P>0.05),
WP EAMAKPRLEE F&A B EEEL
(P>0.05), F HAE BG4 1l J5 5 I 1] A0 5 3B I T
KA HE M (P<0.05). BEYLHTAB G480 )G &
FER Je % 4 f [ LDH & 1K T 1% & Je %7 i BRI T

Z'E(P<0.05). HAF JEA I LDHEL F—H
FREL 2 TH R (P<0.05), 7RI YL J5 72hHAR A B YL iy
32265, MR LT . & & MEREEY MK
LDHZEI S T 5 J5 PR, K Ge48h ik B AE, 43 A
JRYLHTHI2.314% . 6.5315F17.281%
25 MNMNTIEIRERMRAETIABKERILE
BE A LEsA R T

FHER 477 %0, BRIV A B Jg %' i 1 SOD 4
48hJ5 & 3 T =1 (P<0.05), 7 & & JE I SODTE Jsk U
48hH 2 2 TF 1 (P<0.05), B YL 72h 5 Pk &2 3] B YL aif
K, B e B 8 A0 [ SODIR YL il Ja % A B
A (P>0.05), {HHAE AR &2 & T HAR & WM
(P<0.05). BRI Z kB LZMAE R Ye48h 5 &k 35 %
K (P<0.05), JE&GL72h g X 2 F s B &GS Fi KR,
BERTME Y EafER48h)5 2% T+ &
(P<0.05), 1M & & & AR Y7205 4 W& T =
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(P<0.05), B Jg %' 4k o £ % I [8] s LZMIE PR 2 25
i T H AR AP B HE £(P<0.05) .
26 MANTIEEEEMMBRELIEIKEEA
NRBPETL
EN TR ARG, 4P IEfIEE &
b R AU AL R O 28 2 B0 I S Y A
1o BRI 2 AR 50 HEZH AR L (B AR T -1),
SRS 2L A D AR 1, LR 22 KNS IR R I 25 3,
JFRHE Z B T -2); 505 BE 2E B 4 Eb (&R
[ -3), B G%2H B9 AT 5 4k 1 2 2 0, B S5 41 g /K
Ji, AR B2, R AZ AN IR T (B AR T -4); 5 R
‘%‘Hﬁ FHEC (AR T -5), BRYLdB NER BRI 48, B/
B b R 2 M R AR M, I DL/ B U B A iR i (1A
i1 -6). 12K JET B Ak 5%t R AT A b (.
FR T -7), BEGLH AR ™ AR AR 1 . IRSE, kB
P (R T -8); 50k HEZEL I AH Le (B B T -9),
SRR 2H FBLAE 5 Bk i 3 R UUAR, S Bl AR EX 4 i,
MHEE B H 2R AR (ERR 1-10); SXTHRA
B AR EC (BB T -11), IR 2H B /INBR ™ B 25 45 5
b, B /NE T A E AR . NSRBI T -12),

HE P AR 5 R AT IEAR LL (B R T -13), B
ZHFFF A B A, 4 A PN B B A AR, I A R LMK B A
MR (BRR T -14), 5506 BR AL AR AR LL(BIRR T -15),
TR 2 R 7 I 2 e R R AR I, SR R TR AR
TG 240 32 ) (PRI R T -16), 5 5% R 2H 5 i R Bl (PR i
[ -17), YL 5 /INBRZE 45 25 YAk, 5 R] BT bk B2 40 g
RiE(E R T -18); e P JEf: 55 {4 A HEAH e
(BR T -19), B2 R HEB 2L, T4t B 7K i
PR, 5 ] LI 2F e AR PE (R T -20), 5 X
B AL O A B (PRI T -21), TR 2L o 7 i 52 v by
AR, KR B W Mz I (B T -22), 'ﬂﬂ”éﬂ"x
FREAH B (B AR T -23), KRGl B /NER 2540, /N

Fz A0 B AOR A P (B R T -24).

3 e
31 MONFE&EEmMREATILEKEENR
hESD

H i 3 E 2 9F 1 B A £ g A POIR B oA
1A, £ KRR D ap . B2 Ak,
“Hi B 7% LA (NEW GIFT tilapia, O. niloticus 9 x

®3 ONTIEHIEETRIMRRTIERKE G MR BRI FLER I SIEERY L
Tab. 3 The comparison on serum alkaline phosphatasel activity and lactic dehydrogenase of four Oreochromis spp. bleeding species
infected by S. agalactiae (n=6; x£SD)

&Y J5 KR 18] Time post injection (h)

151 H Item it Ffi Strain

0 24 48 72
B BEEREFAKP (U/L) 7 Blue tilapia 22.7548.02° 54.67+17.67"C 23.67+5.03" 28.50+6.03"C
1 J% Jé B Nile tilapia 34.7545.91° 37.7545.50" 33.00+4.00" 23.7542.06"
% B GIFT tilapia 34.50+2.89° 56.00+5.66° 50.00+11.31° 35.00+1.41°
B Jg Hybrid tilapia 11.67+0.58" 16.00+3.16" 11.67+2.08" 16.50+3.87"
AL ARLDH (U/L)  SF|TBlue tilapia 759.50491.70" 1844.67+156.14" 2154.00£162.94° 2446.75+166.18"
#: J% Je ®'Nile tilapia  725.50+95.59"" 772.75+132.02"° 1668.00+129.50” 1305.50+139.95"
% B GIFT tilapia 171.50+47.09** 1017.00+32.53° 1116.00+12.73% 316.50+85.56™
¥ JE Hybrid tilapia 133.67+10.26"* 378.00+52.10* 973.33+44.61™ 447.25+83.73"

F4 MEANTIEERERIMBRTIHRE R BB EEYIR TR EBHEN
Tab.4 The comparison on serum superoxide dismutase and lysozyme activities of four Oreochromis spp. bleeding species infected by S.
agalactiae (n=6; x+SD)

J& Y J5 BB ] Time post injection (h)

i H Item A Strain

0 24 48 72
A BF) ¥ Blue tilapia 89.48+7.93* 100.47+13.57"  118.93+3.76" 113.50+15.75™

fLHESOD (U/mL) 1% % JE B Nile tilapia  119.88+14.75" 117.10£15.61° 150.13+£20.82° 126.30£24.23"
T ® GIFT tilapia 77.23+9.31% 76.50+7.35" 105.05+1.77™ 77.45+2.19"

¥.Jg Hybrid tilapia 70.47+17.86* 77.15+8.42* 121.30+14.73" 102.88+17.90°®
B BELZM (U/mL) BFIF Blue tilapia 363.60+4.31° 343.15426.86™"  337.74+12.33" 375.50+6.007
# % JE %'Nile tilapia  358.87£10.54"  383.66+7.05™ 390.55+9.30" 390.16+5.84"
¥ B GIFT tilapia 465.62+7.37" 471.67+57.34" 513.83+53.47"°  585.1242.35"™

¥4 JE Hybrid tilapia

582.55+50.15°

abC

583.594+20.42° 652.2629.59" 624.67+23.95
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O. niloticus 355 F7HH i MR AR E B 2k, & %
P RHRXRETHL. BT P A0 E AL
Ja ARHE — BE AR PR RIS B B e AR 3, A
SR, LR e B At Rk
AR, YLK BRI 4d )5 & & 2 JE <5
HoE P AEA BB TR R E S T AP JE M (Red
tilapia, Oreochromis spp.)f11% J J& B &' 4E (0. nilo-
ticus Egypt strain), M A CHF LR IR G3dE &5 &
DIEA N RPUL TR BT R AP P e, H
IR YLAd 5 P (A BBE T 30 W 22
X R BB A PR S AS [5) 1 ft Fob 5of A ()4 3K T 11 & Je
AN, B A A BEER 1 85 ) 2 3 8. Huangs™
EER T H s E P AR, B B R R B R
(NEW GIFT O. niloticus?*O. aureus 3)%} TLFLFEER
TR B0 0 22 5, I B e B AR ) deaike ]
4t P g K B RV T . BB
BB, F&E . Zmi(0. mossambica?*O. hornorumd)
5N d A & A £, 3 ] SR AN B8 B R R 40 )
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STUDY ON RESISTANT DIFFERENCE AMONG FOUR BLEEDING SPECIES OF
TILAPIA OREOCHROMIS SPP. FOLLOWING STREPTOCOCCUS
AGALACTIAE CHALLENGE

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

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

Abstract: The aim of this paper was to identify a tilapia strain that is the most resistant to the infection of Streptococ-
cus agalactiae. The serum biochemical parameters and histopathology of Blue tilapia (Oreochromis aureus) “Xia’ao
No.1”, Nile tilapia (Oreochromis niloticus) “99 strain”, GIFT tilapia (Oreochromis niloticusQ*QOreochromis
niloticus3) “Zhongwei No.1”, Hybrid tilapia (Oreochromis niloticus @ xOreochromis aureus3) infected by S. agalac-
tiae were investigated. They were cultured on (33+1) ‘C. All fish were acclimated to the laboratory conditions for one
week then artificially induced S. agalactiae to the fish. The cumulative mortality was recorded at different time points.
Blood and tissue samples were collected at 0, 12h, 24h, 48h and 72h after infection. The result showed that the cumula-
tive mortality of Hybrid tilapia was significantly lower than that of other species; Glutamic-oxaloacetic transamnase
(AST) activity of Hybrid tilapia was consistently lower than that of other three strains (P<0.05); compared with initial
measurement, globulin of Nile tilapia and Hybrid tilapia increased by 1.13 times and 1.41 times respectively at 72h
after infection. Albumin/globulin (A/G) index of Hybrid tilapia showed no significantly difference (P>0.05), while that
of other three species was significantly lower after infection (P<0.05); Alkaline phosphatase (AKP) activity of Nile
tilapia decreased significantly at 72h after infection (P<0.05) while AKP levels of Blue tilapia and GIFT tilapia in-
creased first followed by decrease, and AKP of Hybrid tilapia showed no significantly difference (P>>0.05). Lactic de-
hydrogenase (LDH) of all four strains increased significantly on the progress of disease after infection (P<0.05). Super-
oxide dismutase (SOD) activities of Blue tilapia, GIFT tilapia and Hybrid tilapia increased significantly at 48h after in-
fection (P<0.05). Lysozyme (LZM) activities of Hybrid tilapia were consistently higher than that of other three strains
(P<0.05). Hepatocytes of GIFT and Hybrid tilapia showed hydropic degeneration, while hepatocytes of Blue tilapia,
Nile tilapia showed highly vacuolation and macrovesicular steatosis. The spleen of all challenged strains showed had
serious splenitis while the spleen of Blue tilapia, Nile tilapia and GIFT tilapia contained a large number of hemosiderin
deposition. Renal glomerular atrophy, degeneration and necrosis in renal tubule epithelial cell were apparent after infec-
tion. The results indicated that Hybrid tilapia was the most resistant to S. agalactiae; AST in serum was correlated posi-
tively with liver damage; LZM level was correlated positively with the anti-Streptococcus ability.

Key words: Species; Oreochromis spp.; Streptococcus agalactiae; Biochemical parameters; Lysozyme (LZM);
Resistance to disease; Histopathology
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Plate I  Histopathological changes in liver, spleen and kidney of four Oreochromis spp. bleeding species infected by Streptococcus

agalactiae
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b AU AR (T T Sk); R B B B AR 7. R I 8. AR TR B AR AR TR . SRBE, Wbk AN IR T (R k), 9. PR
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Blue tilapia: 1. the liver control; 2, macrovesicular steatosis; 3. the spleen control; 4. hemosiderin deposition (white arrow) in the spleen; 5.
the kidney control; 6. renal glomerular atrophy slightly, granular degeneration in renal tubule epithelial cell (white arrow); Nile tilapia: 7. the
liver control; 8. macrovesicular steatosis severely and necrosis, lymphocytes infiltration (black arrow) in hepatocyte; 9. the spleen control;
10. hemosiderin deposition (white arrow), lymphocytes infiltration around, amyloidosis in the spleen; 11. the kidney control; 12. renal
glomerular atrophy severely, degeneration and necrosis in renal tubule epithelial cell (white arrow); GIFT tilapia: 13. the liver control; 14.
edema and hyaline degeneration (white arrow) in hepatocyte, lymphocytes infiltration (black arrow); 15. the spleen control; 16. hyperaemia
and amyloidosis, hemosiderin deposition (white arrow), macrophages infiltration (black arrow) in the spleen; 17. the kidney control; 18.
renal glomerular atrophy severely and vacuolated with focal necrosis, lymphocytes infiltration in renal glomerular; Hybrid tilapia: 19. the
liver control; 20. Hepatic cord arranged irregularly, edema degeneration in hepatocyte, fibrinoid degeneration (white arrow); 21. the spleen
control; 22. hyperaemia and amyloidosis obviously, macrophages infiltration (black arrow) in the spleen; 23. the kidney control; 24. enal
glomerular atrophy, granular degeneration in renal tubule epithelial cell; H.E. AD: amylodosis; RG: renal glomerular; RT: renal tubule



