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TR R E R F F AF & By xR R AR B

BT, EIFE, B %, KEF, £AW, T H,
kO, KWA, # &

(L )iy R == S Wy BB, U )1 R 6111305
2. AL R 2 S B 22 Be , U1 AR 611130)

WE: AR Z P RABRI AT RABFRINA AZRBETT LA KERA LT FFEH
MERNER R EANAEREREALREBEZFTIRLRANEHATTHAR. KB RERR
FEEGMNL N4 A HEA(n=10)F13 NEHH(n=33), 3NEZRARETERKLEANE
Ak 1.0x10%fu Z(n=11) 1.0 x10"cfu A (n=11)F1 1.0 x10%cfu 4 (n=11), L% 4 7%
1.Ox10°1.0x10" 1 1.0 x10°cfu Wy R AR E W R E B EH R T PE A SR ERER, 3t
RERFZFAMERER FRFEL WAL F RN ER)REFHATHE, S 6
HEFRN,ZENENTLRF N ELAME RN EREYR A REEETFE, S XA H
ARFZFERLERE2IHEATRABREA T, RNLABWEER, A3d ekt EAR
HEHNHEERIRE AR EEREL M, FEARFWET N ok MBET A 3% E L
HAERMESHMERELREHK AL N AE AR WETL AN RRAHBE, FAXENF S
BT 40 RS SR M A LR 5 R SR R AR B AR KB, B AR B4l AR M 40 MR IR 4 e
EERMER MERRER, WREAAESLA,LOXI0 cluith LA B K EXERT P 4
BEHEBRET GARAEREETMANREZ e LR ED AL REFNELERREZ T LT
WhgER A TUERAE, L, FH1L0Ox10cfu TAEREEEXERLEZFEATES 3

Rk Ty M i R R AR A R A 100% .

KR RP Pa; LAHRE; WEX; #£A

HESES: S 94l

ToFL4E BR 1A ( Streptococcus agalactiae) , R
B %58 Bk 4 ( group B streptococcus, GBS) , 1870
W], GBS 1E R 4 1 3L 57 R R 5 TT iR 51k AT 56
o ZJa,GBS My 5| Az JL sl 22 L i 1k e
o € ¢ Ak 7K I A e i S5 bt 22 2 S 958 5 1Y
J, PR SR AT EM . 1966 F7EIRK a4
S ( Notemigonus crysoleucas) H 43 % ) B BE4%
BRI AH Ak 3 90 2 ] 0 28 e i ] . | T JEFL
SERRE B A ) e g L AT ] %
& REE gl O M I &7 B R LY
i Rl JE LB R P B A4 IR &

W #s B 81 :2015-03-17 &5 B #5:2015-05-19

N ERAR SR A

TR A R B F IR

A4t ( Oreochromis sp. ) J: ik FMRL R 54K
AW HZL(FAO) HEAF 1Y 21 i 20 4 Bk fie T 22 10 K ™
FRBH AL 2 — o AR HE R R T e
BRE— o R 2010 4F 7= 40 i 22 19 K™ dh U JE
BB A4 (0. niloticus) . HERRH @ P A SR
SR f5 oAy 7 T AR D, R o T AR B 5 4 Bk
2009 AR, 3 [E T R )R SF B R 40 R AE M IX B
K T TCFLEEBK B, BT Z R PR N B AR R
SV A HINL 5 224 %A f0 J0 L BE BR B 19 B0
BLH A BT 36 T5 i A75 2 B AT 9T 4R

BT HCH VLA FALH A BAK TR (IRTO848 ) 5 U )il 45 A4 55T 7 k. i (2014NZ003 ) 5 P JiT 45 B4H)T i JH 58 Al % T

(20141Y0143)
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ANZE I PRI R 2 B, i I ¢ 2 S e 2 A £
L TR A A — T AR AE I R R
5 £ 22 U AR (R 3 B RS P 25 B IR Bk Z 4y A
We V-7 3l 2 45 20 R S RE L LA R IR B 7 I 7K
i 40 5 3 B B 2R Ak . Y24 1k, R R
FLEEBR T 51 i %k f K b 22 2 Ge 3 s HL R 4TS
RYGRE . A HE 2 BT 6 FLOBE Bk BN R 4 7 40 B
(Rattus) """ FBE o #4 ( Danio rerio) "™ ¥y 42 18 ,
RS R B B R 5 — AW T LG R
T JE 48 29 LB PR A 080 0 1 AL BSS  , IE OE1 a
% 9 45 7% ToFLEE R 1 18 A TR A 28 R BRI 2> T AL
NI =D IR IRENITE- AL BN 3 S Tly-4 L )
FoFLEE R BT SR —Fh T H R T B, Pk, A
BIF 5 105 3o 18 P S [ 200 45k 6 L 4 B 14 1 T T 75 )
B AR A K I G G AR BT R R AR,
G 20 4 1 TR S A R 2 AR AL B ST R B
A £ 0 LA BR 1 T S 1 5 BEASE , LA 3 A 1 R
T RILE— 2 A IFE B I 00 TG LA R 14 i i 46
{956 B RS G IE 2%

LRSIk

1.1 LIGHE#

TG L8 1K A AR U T AR W T ATCC B (4
. ATCC51487) ,
1.2 ZIwIfH

e % B E fa 100 J2 , K (20 £5) em, {&
JidE (250 +10) g, W T BCHAR DL 3 57 8 ¥ 37, &
T B 5 oL B T P IR 1R B A R
H A 2 7R (8:30 F117:00) , £ 15 54 {4 57 4 11
3% ~5% a3 EE (30 £2) C. 9255 § R i £
T I A 52 T L B Bk P U g o
1.3 H&EWES

PRI PR AF 1 T FLAE B B ATCC51487 41 &5
PRAZFD T i O B BB B % & (BHI) |,37 CHHE
T RE % 24 ho BRICHRAS T I R Tk IR A
H,37 ClEJEIR G HE 9% 24 ho BZ 5000 x g B
O 5 min AR A, I 0. 85% A B K 8 15 ik
BEE 1.0 x 10°.1.0 x 10° 1 1.0 x 10" cfu/mL
# Mo
1.4 BERXERWNES

VeI IR )5 0 fd B B B A fa 43 2, Bl MLy
Jp 4 XA (n=10) 1 3 ASEER2H (n=33)
3 AN S 2 MR 4 A ] B 43 O 1.0 x 10°cfu
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4 (n =11),1.0 x 10°cfu 4 (n = 11) F
1.0x10°cfusfl(n=11), &L+ 10 EAF
I A X I 7] e G LS BR 1R ,0. 1 mL/ B 5 bl 4R
1 JRAE RS 3 W (W 5 3l Py J2 45 A W 3 — 4
E VBT o R A% G TR I A AR D0, A T TR 2% R
TEZI S 2 &sh Wy ), JF T S5 8 B hric,
AVET G X B U I 45 5 0. 85% TG T A= B R
Ko BT A K FE QML K R G, OB R R
(30 +2) C,HHH#K 1/3 ~1/2, HLWELL4 d,
ISR AR AT R R L FIAE S 22, I X B8 0 S i)
TS AN U o
1.5 gk 2R

B4 ~8 h W& 55 e B & AE fa i) g BRIk O
AIEVEO Ui Uk RISk AT R o e BECT 3R VP43 A o
74793, I s E] . K #l Az sl AR 00 A R
U, T 5 L 21 5 45 0, 3 30 1E 330 0 47
T Bl D, BT 5 LR U E &) #5001 20 92 18
101 43 PIVHC S 5 FLAR XE 4 0, R i 45 5 T fa 6L
FA e AL PE IO B e IC 2 435 O #5 FL A3k 55
BOANHRFL, 2 RAE T R ST AT Y i 2 PO
i B AE S EAhie 3 4y MREKEEAR . B R
IE0 45 MRERIMIC 1 J3 5 SO0 AR 3K 2t = A
TRMIC 2 735 RUOHR Bk 2 H 5B 5 S 5 UL IR Bk
MR e 3 41
1.6 MAEFHRE

XF B AE fff A 150 mg/L MS222 J§R [, 4% 4
G SR A I VR I A 2 2R S R AT AN 2 R
s (1) SR F K AR5 (2) Rk A B8R 4R
AT 5 (3) BUH AR ERCR SRR s 75 (4) 4T
TEMUE RN T 5 (5) TR DAL, R A O A 1
T ¥ LR F IR EEFR T BHI P4 b, & T
37 Cib e, WA A A KR DL, 22 [
SN T2, I8 A 4 B FH 55 57 % PCR %
2,312 % F % U i B Ak R 6 SLAE BR
WHE SR ofb B RS . PCR ZHIHLS pnlL
FH T B R0 B2 e v Uk, A DN G 45 2R
1.7 BAKE

Xf B AE ] 150 mg/L MS222 JR i 4k 5E -
HEAT R, 4% B b 3R 25 TR AT i Js , 0 45 ki 11 9 31
Ak,
1.8 AHAREFKRE

HEAT B2 W B ST, R i B ] 10% Hp
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PEAR R AR E o 48 h J5 JUCHS B8 & 23 B 4 #4)
( i A B0 il RS G ) R T 2H 2R A A
oK GE A, &S AU R (5 wm) , JF IR
A 41 Y4 8 ( hematoxylin and eosin, H. E)
I L EE 4% T A B AE AL, 95 BE Baums 457

PRI FR (3 1) X JAE 1Y R B2 G R R A7 4T 20
BRED VAR E RGN () N KHN
K539 4 AR KR 0 OB FIBR LA 40 &% 21 4%
o3 (B) HZAIA Je & & i v A il 22 R S 1 1%
g3 () BOAER LUZ A e & % A it .

x1 ALFEZFESRS
Tab.1 Histopathological scoring system

6 E (1 T BE FN3E [B] degree and extent of inflammation

T score

N
Jm
O

RPEERY, SR AR E R mild, focal
SRPEERY, 22k B BUOR 18 P A9 mild, multifocal and diffuse
BEERE, R4 A mild to moderate, focal

R s 2k PRy ek YR 1 % A9 mild to moderate , multifocal and diffuse

HEE Y, JRy kP ) moderate , focal
FrRE 1Y, 22 kPR Y 8 7R 1 PE Y moderate , multifocal and diffuse
2 RE, JRy kSR SE mild , focal with necrosis

R 3 R &k Y B 5k 8 M 9 moderate to severe , multifocal and diffuse
B R kPR A e PR 18 M A PR FE mild to moderate , multifocal or diffuse with necrosis
), 2 4B s TR 18 1 (1 R A severe multifocal or diffuse

) Ry kP R AE severe focal with necrosis

R, 24 PR el PR 18 M PR S moderate to severe , multifocal or diffuse with necrosis
BHIER, 2 M e R 18 PR R FE severe multifocal or diffuse with necrosis

N e e e Y Y T - - B VS B 'S T WS )

2 SEREER
2.1 IgREREZTES

XFHRZH (n =10) FIM S5 £ (n = 3) I R AE AR 0
BT E R4, 1.0 x 10° cfu (n = 10)
1.0 x10" cfu(n=10)F1 1.0 x 10°cfu(n =10) 5L K
HRB B AR S 3 RIFMh B BAET, 340 9
FERRYJE 50 12 R V5 8 RAIER 7 KL% 100% (1)
FET R (K 1), LB s RY PR )s
1 d, {2 1.0 x 10°cfu 41 M 3% fi 4% 18 Ui 3h R 2%,
HAh 4 0 T B BAEAR ; 1.0 x 107 cfu 41 76 B e
Jo 3 d B BRSR IR AE AR . &2 e % % R fa i %
AR o 25 A 5 T i bR A 50 AT B[] 2 1.0 x 10° cfu
(n=3)7E45 6 K 57 KM 11 K; 1.0 x 10" cfu
(n=2)7E45 3 KA 8 K; 1.0 x10°cfu(n=2) 7
556 RAEE T Ko JEgy iy B LA i p 28 R
45 V) e e A AR R B B PE IR (AR T -1)
MU GE MR (B T -2) , A IR (M T -3)
BISEEUk (R T -4) , i 5 (B T -5) 78
GRS i P L (R T -6) . MR
T i B2 5 147 i AR R AR PP 43 FR 46, T 45 2 i PRE R
AT (£ 2)

100 ¢
80 r
—o—1.0x 10°cfu
X g 60 = 1.0x 107 cfu
g}_g -4-1.0x 10%cfu
E% 40 t .
o
20 r )
Ve
0 A Y »

0 1 23 456 7 8 9 1011 12
R ERH/ d

day post infection

Bl 34MFEFEH(1.0x10°.1.0 x10" FA
1.0 x 10" cfu) T ZL % Bk # ( ATCC51487)
BEARFFTEENETFTHE
Fig. 1 Kaplane — Meier survival curve of Nile tilapia
infected with S. agalactiae ( ATCC51487) ,three

groups of fish (n=10) were infected with different

doses as indicated (1.0 x10°,1. 0 x 10’

and 1. 0 x10%cfu)

2.2 WERHBIFRSE
fiff 1) 2 A A AT UL X BRZH (no= 10) i L £
(n=3) oA B CERRI - 1) KA 65 ik
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22
B

Eild 39 %

BB B W Al (R - 3, P
KPR o Ak gl (BRI -2) e 2 % HE ik i

BB K B CIETRRIL - 4) B 5 TR ok 5 i A Bk
B (ERI-5) , 8 2= R HAE (E I -6) .

*k2 BHRFFEENBRERITESRES

Tab.2 Clinical score of each Nile tilapia
4 il SE- 14 DA T UE 2

A FlOR R P4 FS F6 F7 B8 F9 Fl0 ¥ s A PR
groups sum mean  median majority  standard deviation

1.0 x 10°cfu 0 0 0 2 3 3 3 4 5 6 26 2.6 3 0.3 2.119
1.0 x 10" cfu 2 2 2 3 3 3 3 4 5 5 32 3.2 3 3 1. 135
1.0 x 108 cfu 2 2 2 2 3 3 3 4 5 5 30 3 23 2 1.247

T BAREE4 ~8 WX e B AR AT TR (AT A HEBRA 30 ) 2 5 £ B e SR 9 G PARCAE WA i A WA DU 3 B9 i L . F SR

— 4,3 HAEHAA 10 &4, 551 Fl ~F10 £R

Notes: although the health status of the Nile tilapia was evaluated every 4 —8 h,it might have been that specific clinical signs were not recorded

in some fish prior to death. F means every fish in this three groups,respectively marked F1 - F10

2.3 MEXRHNEEFRE
XPHRZH (n =10) AW IR A (n =3) R T 4%
fift BHI J5 R WA ALK &L e P B Ak
Oy BARBIREDOCHTR I , BT B R A
2RI A L1000 x ML, BRIP4 22 PR PH 1 o 22 6
AR HES o o0 25 2 A0 A B, o 2 B /Y 20
DNA T oL BR i 7 5 1 PCR %5€ , 7 ) 42 3
FOMRHBE I L VK IR 15 21 K /N 648 bp (194 57k 26l
(F2), SHUIARLST . LN 73 B JCFLEE BRI 1Y
FHEP DA MPERE I 3, LEIFELH (n =30)
Je B A iR N4 4 B GBS, 1.0 x 10° cfu 414
L RIS Ak il 2 PRI B JCFLEEER A

& 2

S BEKEMN PCR &N
M :DNA Marker DL2000; 1: B ¥E X} #8; 2. fii 41 20
3R BT 5 4 AR Z B AN TR 5 50 A I 4 B 2
6 - IV T 43 5 A T

Fig. 2 Detection of the S. agalactiae challenge strains

B

M :DNA Marker DL2000; 1:negative control; 2 :strain isolated
from brain; 3 :strain isolated from ocular fluid; 4 :strain isolated
from the eye cavity; 5:strain isolated from the pericardial cavity ;

6 ; strain isolated from the blood

http: // www. scxuebao. cn

2.4 WEXRMALRREFZVURRITS

R e B B AR A AT R G
W EEAE A, 45 H R, 1.0 x 10°cfu 41k YL B %
PAE /10 by 3 8 B 4 4R JE,
1.0 x 10" cfudl /&Y iy Je B B4 10 B iy 5 B
PRI LU BE,1. 0 x 10° cfu 2 e 1 J& % %k fa,
10 B 6 2 b B 41 21K %8 . 0 EE GBS 119 30
RIEE T tarh 20 24 e A2 B 20
PHAS AR, 3252 0y 22 M 6 75 ik 1o 0 20 i e ) g
JEE IS FE M R — 1) | R S W b 40 A
BSR40 T R T BN R AR R R 4R R B
FEn] Wi e ry o FLaE Bk (BRI -2,3) 5 RAE
A K 3] 5 2 i B 408 4 1 1 A M A 2 2 e e S
JOTF L SO AR e i A | S VR A A A AL (AR T - 3)
TEMGSE BTN, i T GBS {2 A 80U & st M 8
Ko g v Pk 120 B kR SR AR I JR) B ik 21 21
INTCH i, OF K Wi 9 (IR — 4 ) 5 i o 7687 s A
Jo L 28 g 52 BT b B B K i GBS (AR I - 4,
5) s BT MIR A= (AR - 6) 5 Wi & B IR 40 i
SERANTE O D V f  RIR L R
IR CEIRRIL = 7) 5 Fili % P9 A 52 0R 0 0 e vk B o
T s BE A A S B (BRI -8) o Xy HRZH 0
Nif S £ iR 2 SR A5 A0 B R OR W] R AR . i IR
1 PE4r R G000 45 41/ 4 A 20 ZUAR A0 (S s g i
G AN D) A3 AT 30 sk B R R RS A A
PGB IR A ALY 10 8 A Hp E figg | it A L i A0
NS A3 R 0.1 ~3 4 ~T7 Sy ) R AR, O
B B (% 4): 1.0 x 10°cfu 4 1.700,
1.0 x 10" cfugf] 2. 675,1. 0 x 10°cfu 41 3. 350 ; %} K&
4 BT RO,
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Tab.3 S. agalactiae isolated from the tissues of Nile tilapias in each group
R TR S 1 JEFLEE R A Y )2 B B A A i R/
A T B ER AN e Pk S5
415 B 12 B B 4 0 % number of Nile tilapia with S. agalactiae strain isolated
groups no. Nile tilapia without any from indicated site/total number of Nile tilapia
S. agalactiae isolate . N . N
AR P9 AR i I O JE
ocular fluid eye cavity brain blood pericardial cavity
Xf B4 control 13" 13/13 0/13 0/13 0/13 0/13 0/13
1.0 x 10°cfu 10 0/10 10/10 9/10 9/10 10/10 9/10
1.0 x 10" cfu 10 0/10 10/10 10/10 10/10 10/10 10/10
1.0 x 10%cfu 10 0/10 10/10 10/10 10/10 10/10 10/10

T+ 2R 13 B Eg 3 BR Y B AR SRR 1 e B Bk M AE [a) — > S PR SR S, 10 )R B B AR f g T R A A G b AR S

RGNS IR, TR

Notes: three of these thirteen Nile tilapias served as sentinel animals in the same tank as the infected fish. Ten Nile tilapias were kept in separate

tanks and used as uninfected controls,the same below

F4 BHALAREZTSH
Tab.4 Histopathological score of each group

SE figi
Jak Y | = it i cerebrum ki optical lobe /N cerebellum i
TR B/ cfu medulla oblongata it 4 i op IV " B 1353
infection dose B score
0 1~3 4-~7 0 1~3 4-~7 0 1~3 4-~7 0 1~3 4-~7
X R 4
13/13*  0/13 0/13  13/13  0/13 0/13  13/13  0/13 0/13 13/13  0/13 0/13 0
control
1.0 x10° 4/10 5/10 1/10 3/10 6/10 1/10 2/10 6/10 2/10 6/10 4/10 0/10 1.700
1.0 x 107 3/10 4/10 3/10 1/10 4/10 5/10 3/10 4/10 1/10 1/10 5/10 4/10 2.675
1.0 x10® 1/10 5/10 4/10 1/10 3/10 6/10 2/10 4/10 4/10 2/10 3/10 5/10 3.350

W0 ~7 A HE X1

Notes:see tab. 1 for definition of scores ranging from O to 7

3 3t

H 20 g 70 ALK, A 2 E e lE A TR
S0 P A B LR R K R S N SR M
2 55 22 B & A 1 P e 1A 4 S 3l i M R AR A
AU IR T J e P 2 R R R S B U ST
i % ¢ AL R0 | R iz TR L 1 A T 22 R FH T R U
O T A A Y iy R SRR L A 4 T R R
R 3 B UL PR 3 S s ok i S T = T g R R
%, Patterson 2" fJf 5% 4IF 52 TG L B BK 1 1 i
J R VR S UL N 3 iR AR IR G B a2 5, HL
K FH I Jis 3 35 fi 08 S 3k JHC Rz Jok: 10 77 A L o i 2
SRR A R T2 A A AR T T A
PRARAL s BE L 7R I 24 ~48 h KR 2k
G SRR , I 2 BRI A R PR AR S
e 8 vE S 6 3L BE BR B A U T Bk ( ATCC-

51487) Yr % Je B B At gl i R R R,
ATCCS51487 Ji& Hy B A 1k 5 48 4 AR 19 &7 3 48 1k 21
YU B R IR B IR S e B B At
i B ¢ A5 R B I T S AR . T H 3E ] ATCC
MR T Tz 2, S i o8 2 I i ik B 48 1 3%
I AL ] B2 AL g FRAR AR

30 2ok B S A, A L gk T 3 A A [ A
AT Y B 1.0 x 10°, 1.0 x 107 A
1.0 x10%cfu, Z55 % B 3 Fhl it S 2 ST Ky
K F| 100% , Iifi R AT D L7 (i w285 0K A 51 I m]
XL 1] Fii 65 7™ B 75 ML, i 2 2 i, G R A i TR
S FRAR AL 5 i 2H 2540 B o T 3L B BR TR TE ik 41
LA = e A0 B AR IV A TR A A R R G
FLAE BR P BE 08 AE A B Y Al i Wk N B, IE fE
1.0 x 1071 1. 0 x 10° cfu 2% 42 £ 1) fif 28 21 43
B ICFLBERR A o DR e I, G L AE BR AT 5 5

http : / www. scxuebao. cn
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39 &

fitii 5 f& ( blood brain barrier, BBB ) Fl Ifll & I & 7K
5t [ ( blood-cerebrospinal fluid barrier, BCSFB) i
AL, FE G JAE S, B P B R R
o REE 4 o 1 — 20 20 25 B2 L8 AT D, < 2 i R
A0 ML, 0 e o0 R i R P TR T R 5 Mk
S L™ ST L, SO A K M, 58 M A0 IR T e
JoT A 3G A= 5 AR AT R e e i 2R € A
LI oL Bk T (o FLEE BR A O 85 ) E A T ik
ZH LRI A PARE I A R PR, A S Y
D SR 2 92 ] WG FLEERK R E A . AR S
B S22 0 R R 110 2 e H A £ 2K SRR TE L BE K
T 114 IR 55 2 5 LA A — 30

IR % o 18 FH A9 48 B 1 il B 42 ( bacterial
meningitis, BM ) #£ 8 5 2y 19 b5 . (1) i 35 K
(cerebro — spinal fluid, CSF) 41 % 3¢ 5 1E A 4 H#
AHTF] ; (2) IZH 205 BM i BEA2 U (3) shi &
BEVEAS 1 B BM M 22 5 4R s (4) 5256 =3 46 A0 1M
B 9% 55 0 A 20 AR () B0 I I 0 i R R
PERAS o JLAF G ARME (1) B(2) 8i(3) + (4) Ik H
BRI ™ o A S I RS 1.0 x 107 A1 1.0
x 10° cfu F (1) ATCCS1487 J5 , % IF #1452 Je
Gt I AR 2 R AR Ml 4 R B 6 o B A
A RS R PR A0 3= 1, TR I 2H 20N WL T 1 3
JCFLEERR R , N L, 1 5 AS S g B . 45
PRAEAR M 4 249 A 1 2 52 R B ¢ 2% SRk g 41
Jibi BEE & RS RRUAR B, & B4 FH 1.0 x 107 cfu JC 7L 4
BRI Je B B Ak, AR R JE 5 3 R A
7 G I R ASERY 0 i R AE IR I 2 T AL N 22 R
NN A7 N O E e U R R S T L S ]
W&,

S E 30K
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Oreochromis niloticus model of meningitis
in Streptococcus agalactiae infection

CUI Jingwen' , WANG Kaiyu'* , HE Yang', CHEN Defang’, HUANG Xiaoli’,
WANG Jun', LONG Bo', ZHANG Lijie', JIANG Jie'

(1. Veterinary Medicine College of Sichuan Agricultural University ,Chengdu 611130, China;
2. Animal Science&Technology College of Sichuan Agricultural University ,Chengdu 611130, China)

Abstract. The meningitis was the characteristic clinical manifestation in Nile tilapia ( Oreochromis niloticus)
infected by Streptococcus agalactiae. To know the degree and extent of inflammation as well as the presence
of necrosis in the brain, we build an intraperitoneal infection model and develop a new clinical and
histopathological scoring system for S. agalactiae in Nile tilapia . 43 healthy nile tilapias, were randomly
divided into 4 groups:control group (n =10) ,low dose group:1.0 x 10°cfu group (n =11) ,middle dose
group:1.0 x 10" cfu group (n=11) ,high dose group:1.0 x 10°cfu group (n =11). Clinical symptoms and
cerebral histopathological changes ( cerebrum, optical lobe, cerebellum and medulla oblongata included ) was
oberserved in our study, we scored these three groups and obtained the best one. The infected nile tilapia died
in second day post infection, however, neurological symptoms were not apparently observed in the dead
fish. Survivors developed constant aberrant swimming, exophthalmia and corneal opacity. According to
microscopical examination of four regions of the brain, large amount of bacteria stained bluish violet
colonized the subarachnoid space and cerebral pia mater. Histopathology revealed the changes of
leptomeningitis and meningoencephalitis, including congestion/ hemorrhage, edema,loose and thickening in
meninges, inflammatory cell neutrophilic leukocytes infiltration, superficial periplast of brain inflammatory
cell infiltration and lysis spongy — structure, gliocyte hyperplasiain,and so on. Compared with the scores, we
found that the group of 1.0 x 10’ cfu was the best dosage, which showed significant clinical symptoms, the
minimum diversity value and the condition of the sick fish contributed to the observational study. We chose
the dose of 1. 0 x 10" cfu to inject nile tilapia intraperitonealy to develop a model of S. agalactiae meningitis
with the 100% success rate on the third day post infection.
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BRI % % iF& Tt 3L 4% Bk A AR 5 8 I bR E 1K
(1) SR 5 (2) SUIHE 26 (J 0 TE 9 4 ) 5 (3) A BEIRR s (4) SEaEK s (5) S R LAV s (6) 7 f G 0 56 5 A i

I i 4T

Plate I Clinical symptom of S. agalactiae meningitis in Nile tilapia
(1) one side of exophthalmia; (2)both sides of exophthalmia( left fish is normal control) ; (3) corneal opacity; (4) swimming with a

head-down position; (5) constant aberrant swimming; (6) intermittent or constant side swimming at the bottom and hit the bowl
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BRI REFFEERHBINE

(D)X (2)S0Be i 4l; (3)XHE4L; (4) 1.0 x10%cfu 2H; (5) 1.0 x107cfu 4l; (6) 1.0 x 10%cfu 41

Plate I Anatomy inspection of Nile tilapia
(1) control group; (2) challenged group; (3) control group; (4) group of 1.0 x 10°cfu; (5) group of 1.0 x 10”cfu; (6) group of
1.0 x 108 cfu
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Bl REFFEXLAMKEMBEXRNARREFEN(H.E)
(1) SR B JE i A8 72 1 (100 x ) 5 (2) Wk P JBE 3 52 ik o S T DL R 4k R (1) L 2 A0 MR 24 (200 x ), 72 R /1 [
(1000 x )5 (3) Fgi 5 AT WL Rt BEBRTE (1), RPEANMIER I, 4 J= i 2 56 DU A 52 ¥ 4 AR 45 19 (400 x ), 2 T /I FEL (1000 x ) 5
(4) W SE TRy Ol GBS (1), M A8 FE ML i3 i, W r P 1200 0 3R 4, ) 780 g 201 R BT 8 AR (400 x ) 5 (5) 1L % s A8 J] o BLK &t GBS
(1) (1000 x); (6) 5 m AN A (400 x )5 (7) W15 WBF R A0 S5 H AT , 4% e (B 0 7 7 38 TR R S 25 1LIR (400 x ), 72
T/NE(400 x ) 5 (8) Jili & A A SR PR A0k R B T I RE A S A IR 1 (40 > ) A2 TR /A (400 %)

Plate I Histopathological changes of S. agalactiae meningitis in Nile tilapia( H. E)

(1) vasocongestionand thickening of in the leptomeninges( 100 x ) ; (2) arachnoid thickening, generous streptococcus were observed in the
subarachnoid space( 1 ) ,inflammatory cell infiltration (200 x ) ,left thumbnail (1 000 x ) ; (3) generous streptococcus were observed in
the leptomeninges( T ), inflammatory cell infiltration, superficial periplast of brain lyse like spongy structure(400 x ) ,left thumbnail (1
000 x ) ; (4)vascular congestion and seepage( T ), neutrophilic leukocytes gathered, local necrosis were observed in brain parenchyma,
(400 x ) ; (5)GBS were observed in the parenchyma,the blood vessel lumen and wall( T ) (1 000 x ); (6) gliocyte hyperplasiain (400
x ) ; (7) the structure of Purkinje cells were unclear,nuclear chromatin reduced and dissolved, light stained ,nuclear vacuolated (400 x ) ,

left thumbnail (400 x ); (8) floc and pus were attached to the wall and ependyma of ventricles (40 x ) ,left thumbnail (400 x )
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