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Abstract: In order to explore the response of apoptosis related genes in the spleen of Trachinotus ovatus infected by Streptococ-
cus agalactiae, we infected the spleen tissues of T. ovatus by S. agalactiae for a pathological observation. The blood routine in-

dexes of the fish before and after infection, as well as different times (0 h, 6 h,12 h, 24 h, 48 h, 72 h, 96 h, 120 h) after infection,
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the serum lactate dehydrogenase (LDH), spleen alkaline phosphatase (ALP), and acid phosphatase (ACP) and quantitative ana-

lysis of Caspase-3, Caspase-8, and Caspase-9 genes. The results reveal that after artificial infection with S. agalactiae, the body of

T. ovatus showed obvious pathological changes, mainly manifested as protruding eyes, turbidity and bleeding. Histopathological

observation shows that the spleen tissue had inflammatory lesions. Compared with the control group, the number of red blood

cells (RBC), hemoglobin concentration (Hgb) and hematocrit (HCT) in the infected group decreased significantly, while the

number of white blood cells (WBC), neutrophils (NE) and lymphocytes (LYM) increased, and the mean red blood cell volume

(MCV) increased. The activities of serum LDH, spleen ALP and ACP were up-regulated with time. The expressions of Caspase-3,

Caspase-8 and Caspase-9 were significantly up-regulated in spleen. The results show that the body of T. ovatus infected by

S. agalactiae had an obvious immune response.

Keywords: Streptococcus agalactiae; Trachinotus ovatus; Physiological biochemistry; Gene expression; Cell apoptosis
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Table 1 Primers and sequences information applied in this study

Elk s F141¥51 (5—3") IS FH

Primer name Primer sequence (5'-3") Application
Caspase-3-F  GCTGCTCTACTGCTTCTGCCTGATG  qRT-PCR
Caspase-3-R - TGGCTGAGGATTGTGATGTTGCTG
Caspase-8-F  GCAACAAAACAGCCATCCA qRT-PCR
Caspase-8-R  GCAGGGGTAAAGGGTCATT
Caspase-9-F  GAATGGCGTCCGTCTGGTCATC qRT-PCR
Caspase-9-R  GGCAGCACGTCTCAGTTCAGC
EF-1a-F AAGCCAGGTATGGTTGTCAACTTT qRT-PCR
EF-1a-R CGTGGTGCATCTCCACAGACT
2 4

2.1 JRIEZIE

NT RGP TCHBEFR B 24 h 5, IR EE 62175
AE . BEAIR., Wik, S0, HB B
AR . IR . MR L, P A P
I S5 M A AR (18] 1), JFERYL)S 48 h LK HEAE
1o HAZUREN N, WRE & A5 ™ 5 B
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Fig. 1 Internal and external lesions recorded on T. ovatus specimens affected by S. agalactia

Note: a. Corneal opacity, exophthalmia and eye hemorrhage; b. Gut congestion; c. Congestion in the inner gill cap (Arrow).

al. IEFETRME FBEIX ;. bl IEH MEM SR, a2, AR Z IR, b2 KNI ol Irig ik

FIEARIE, ABEX S s o IRHE I BUR IR & BRI 3R IR PR At
al. Normal white pulp area of spleen; b1. Normal lymphocytes of spleen; a2. Signicant reduction of the white
pulp area; b2. Depletion of lymphocytes; cl. Spleen showed diffuse necrosis of white pulp with complete
disappearance of white pulp area; Yx. Large areas of hemosiderin agglutination lesions in the spleen.
K2 BRI ER SR IELH 205 AR
T a fEHEIEZHEI 5 b—c JRPTEFLBERRIA 120 h FIUIELHE o
Fig. 2 Histopathological characteristics of spleen of T. ovatus

Note: a. Healthy spleen tissue section; b—c. Spleen tissue section 120 h after infection with S. agalactiae.
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JEY I R R, L P TR ARAE ACP 50 iR
A A A R B35 25 5 (P<0.01), Hr LDH &

TEIEYE 6 h 5 T F e b B3 (P<0.01), & PEL A X
HELH 1) 10 5o
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BITE B8 62 R TR BE R TR 5 8 T BE PR 3 k3 D,
Pl 4, 7655 0—55 120 NRFAYSEER I, Caspase-3.
Caspase-8 Fl Caspase-9 ) mRNA ik 7K F-Fli it ]
WERE IR W T . Ho Caspase-8 FEPH ik /KEAE
JRYLES 6 /NI 2 T BB AL (P<0.05), JRFESS
120 /MR BIEAE (P<0.01); Caspase-3 TEEGL 5
120 /NAFIRBNIEAE ; Caspase-9 FEREYLEEE 12 /N
FikE BETHE (P<0.05), JFTESS 72 /s 304
HEBETRE.
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Table 2 Effect of S. agalactiae infection on hematological 2
parameters of 7. ovatus . kg
+H T_} 60 r b c *ok
=] Xof HR 4 R e d
Item Control Infection 23 s EF
p 9 N 55 40 | & f
MRS WBC/(10%L") 8.32+0.94 13.67+0.58 =E
= *
g PR AT SO NE/(10L7) 0.18+0.09 0.54+0.12° ® A 2 T
9 I
R EL AN AR LYM/(10°L7") 1.01£0.35 3.04%0.75"
LTI %cE RBC/(10°L7) 5.25+1.07 3.0840.25" 0

MZT3 H % HGB/ (gL ™) 179.67+10.25  129.58+9.58"

LA LA HCT/% 35.69%0.55 23.37+0.17
LA AR TR MCV/L 160.63+1.27 190.31+0.79"
SRLT 2 I 2T 39.754+2.47 41.1143.73
MCH/pg

SPYILT A0 I 2T B 1 e R 289.2142.99 292.36+4.13
MCHC/(g-L™)

T/ IMERECE: PLT/(10°L7) 19.68+0.25 13.43+0.86
SER MR AL MPV/EL 7.91%1.39 7.41%1.05
Ii/MEFR PCT/% 0.70+0.17 0.75+0.11

e XA AT B R (P<0.05),
Note: *. Significant difference compared with the control group
(P<0.05).
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I SRR R DO, AR, MUk T
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PR IR R T I N A S,
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D EAG 2R S, ARSI DN IE SR 62 Y
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T IX A L1 RN R L Sk CL At koL, [R]Esmp b,
PRAER R ARAEAIML, X 5B AR A SRR T
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I E AR BRI, m TR T ALK
PP R P R R A Al S AR EE AL, R
SR T A0 TR IR Y e A 2
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Rl P 5 2 A
ALP activity/(U-L™)
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W2 Vs R B 1
ACP activity/(U-L™)

0 6 12
JB LI} 7] Time after infection/h

24 48 72 96 120

== Y Infection

K3 BRIEsEES G LA B BRI 5 A AL e FrR AR ik
b SN N | =11 i e 2 A P W N L T i R 2
FREG ALK 5 . ASIR] By [ LA IR 1 i R B AR AL K T
ok 22 ELHE 2 (P<0.01); *. 25503 (P<0.05),

Fig.3 Changes of biochemical indexes after infection of

== X2 Control

T. ovatus at different time

Note: a. The levels of plasma lactate dehydrogenase at different time
before and after the challenge; b. The levels of spleen alkaline phosphatase
at different time before and after the challenge; c. The levels of spleen
acid phosphatase at different time before and after the challenge;
**_Very significant difference (P<0.01);

*. Significant difference (P<0.05).

R, FEAFEAEIAGE ., BT AR, LDH fE
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W) Fe b M FLIR> . MM LDH B9 RS 411
IR EZ — o AP B oL BE B TR 5 B E
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K4 BRIESEESIER Y TO R B EK B e PO IR T R A ek
. o R EE (P<0.01); * ZRBE (P<0.05),

Fig. 4 Relative expression of apoptosis genes in spleen after
T. ovatus infection with S. agalactiae

Note: **. Very significant difference (P<0.01);
*. Significant difference (P<0.05).
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Hl Caspase-8 HICHIEE BT, )5 Caspase-8 U
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