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Effect of injection immunization with Aeromonas veronii
ghosts on immunological responses and hepcidin gene
expression in common carp

YAN Bing-Bing'* JIANG Na** LUO Lin®> MA Zhi-Hong®>® XING Wei?
LI Tie-Liang” LIU Cai-Xia> YUAN Ding’® YANG Xian-Le'

(1. National Pathogen Collection Center for Aquatic Animal of Shanghai Ocean University, Shanghai 201306, China)
(2. Beijing Fisheries Research Institute, Beijing 100068, China)
(3. Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: [Objective] To explore the immunological responses of common carp (Cyprinus carpio)
after being vaccinated with Aeromonas veronii ghosts and formalin inactivated A. veronii vaccine.
[Methods] The experiment was consisted of three treatments and conducted in cylindrical fiberglass
tanks (260 L/tank): CLGs group injected with CL0O901 ghost vaccine, FKC group with formalin
killed cell vaccine and the control group with phosphate buffer solution (PBS). All treatments were
injected on 1st, 15 th and 29 th day after the experiment started. Three fish in each tank were sampled
for blood and tissue at every 7 days after the first inoculation. The evaluation parameters included the
serum antibody titer, relative percent survival (RPS), lysozyme (LZM), respiratory burst,
complement protein 3 (C3), myeloperoxidase (MPO), malonic dialdehyde (MDA) and relative
expression content of hepcidin gene. [Results] After the secondary inoculation, the antibody titer in
CLGs group reached 2°-2% and it was significantly higher than that in other groups (P<0.05). The
respiratory burst, serum LZM, MPO and expression of hepcidin gene of CLGs group were
significantly higher than those of PBS group (P<0.05). C3 in CLGs group was significantly lower
than that in PBS group on 35 and 42 d (P<0.05). The MPO and expression of hepcidin gene of
FKC group were significantly lower than those of CLGs group (P<0.05). The RPS was 57.70% in
CLGs group, but 30.77% in FKC group. [Conclusion] These results indicated that the CLGs could
enhance the serum antibody titer, respiratory burst, lysozyme, myeloperoxidase and relative
expression content of hepcidin gene. As a whole, the effect of immune protection of CLGs is better
than that of FKC.

Keywords: Aeromonas veronii ghosts, Common carp (Cyprinus carpio), Specific immune,
Non-specific immune, hepcidin gene

(Cyprinus carpio)
[3-6]

(Aeromonas veronii)
[1]

(Lysozyme) C3
(Myeloperoxidase) (Malondialdehyde)
(Bacterial ghosts BGs)
PhiX 174 E ¥
(Antimicrobial peptides AMPs)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



hepcidin 1397

Hepcidin

CL0901
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1.1 SRIE# Y
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300 150410 g
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Tag™ TaKaRa
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7160 Hitachi
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Applied Biosystem

CL0901 [10]
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(Formalin killed cell FKC)
CL0901 LB 28 °C 220 r/min
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15 29 2 3
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3
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4 °C 3 000 r/min

—80 °C
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—-80 °C
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1.2.3 = seEE I N RE I B A3 4 - 96
2 1-11

RNA hepcidin

50 pL
2x10” CFU/mL CL0901 50ul 11
12 24h

1.24 RIEFRPENELLR: 424
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0.4 mL/ 14d
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(One-Way ANOVA) P<0.05
1.3 KHESE PCR KN hepcidin B F FRixEKF
. -
1.3.1 5I#¥%it: GenBank hepcidin 2 EEEAN

JX855261.1 Primer 5.0
hepcidin Forward 5-ATGAAGTTGACACGT

21 MiERRERERM

1
GTGGCTCT-3' Reverse 5'-GCTTCACTCTCCAC
7 14 21 28 35 42d CLGs
ATGATGCT-3' GenBank B-actin
] PBS (P<0.05) 7 14
M24113.1 B-actin-F 5-GCTGTCCCTGT
. 35 42 d CLGs FKC
ATGCCTCTGGT-3' B-actin-R 5'-GGCGTAACCC
(P<0.05) CLGs
TCGTAGATGGG-3'
7-28 d 35d
124 bp
42 FKC
1.3.2 5 RNA BREVR 3R Ambion RNA
42 d 7-28 d
<
RNA PrimeScript® RT reagent Kit with (P<0.05) .
gDNA Eraser cDNA —80 °C 22 RABEHRIFE
CL0901
1.3.3 EBIRKTER PCR N hepcidin ERRIF ! 2d 6 FKC
i%: PCR SYBR" Premix Ex7ag™1 1 CLGs 4d 1-14 d
(2x) 25 L PCR Forward (10 pmol/L) 2 uL. PCR
Reverse (10 pmol/L) 2 pL. ROX Reference Dye Il 2 14d CLGs
(50x) 1 uL  cDNA 4L  ddH,O 16 puL FKC (P<0.05) CLGs
95°C30s 95°CS5s 57°C30s 72°C30s 57.70% FKC 30.77%
40 B-actin 2AAG 23 ERHFRMREEFNESER
231 MRFENE:
14 HiEAbE 2 21 CLGs  FKC
+ PBS (P<0.05)
Statistica 7.0 3 (P<0.05)

F 1 %4 CLGs. FKC 1 PBS X #8 I ;&5 5 &£ 0N B 22 i

Table 1  Effects of inoculating CLGs, FKC and PBS on serum antibody titer in carp

Immune time (d)

Group 7 14 21 28 35 42
CLGs 4.44+0.44 5.50+1.63% 4.67+0.66™° 21.5046.71%° 114.284+27.80%° 104.00+26.18"°
FKC 2.3340.47%° 3.11+0.48"° 4.00+0.86° 10.1142.04%° 19.12+7.80*% 31.55+12.55™
PBS 0.00+0.00** 0.00£0.00* 0.00+£0.00** 0.00£0.00* 0.00+0.00** 0.44+0.44%
+ (n=9). (P<0.05)
(P<0.05).

Note: Values represent mean + SE of 9 numbers of fish in each treatment. Values with different lower case letters superscripts in each column
are significantly different (P<0.05); Values with different upper case letters superscript in the same line at different time are significantly
different (P<0.05).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



hepcidin 1399

T 232 MEAEMSENE:
) g 3 28d  CLGs
_% Al FKC PBS (P<0.05)
53| 42 d CLGs FKC PBS
P! (P<0.05)
1t 233 EEERALYEENE:
0 1|2|3‘4|5|6I7t(ldi)§‘9I10|11‘12I13|14‘ 4 28 d CLGs
1 BHEARBMETER FKC PBS
Figure 1 Death number during challenging test (P<0.05)

R2 BEREMRERIPE

Table 2 Relative percentage survival after challenging

Group Challenge r(lun)lber Mortal(ity) Mortality rate (%) Average mortality rate (%) RPS (%)

CLGs 10 4 40 36.67+3.33" 57.70
10 4 40
10 3 30

FKC 10 6 60 60.00+5.77° 30.77
10 5 50
10 7 70

PBS 10 8 80 86.67+6.66° 0
10 8 80
10 10 100

(P<0.05).

Note: Different superscript within same row are significantly different (P<0.05).

0401 800
0.32 b
o ~ 600 - % Fb 0CLGs
2 e ol
s 0.24 £ 8 8 FKC
Q = :
3 i o PBS
> 0.16 g 400
= g
Z =)
0.08 S
= 200 -
0
¢ (d) 0 = H, )
B2 & CLGs. FKC 7l PBS 68 IF0R 5% H 200 =@
Figure 2 Effects of inoculating CLGs, FKC and PBS on
the respiratory burst in carp
(P<0.05) B3 %f& CLGs. FKC 7 PBS 82 FAFMEE
39 . GIEA
Note: Bars bearing different superscript (lower case letter) at same Figure 3 Effects of inoculating CLGs, FKC and PBS on
time are significantly different (P<0.05, the same in Figure 3-9). the content of serum lysozyme in carp
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Figure 4 Effects of inoculating CLGs, FKC and PBS on
the content of serum MPO in carp

234 MBFEAZENZE:

5 14 d CLGs
FKC PBS FKC
PBS (P<0.05) 28 d CLGs
FKC PBS (P<0.05)
2.3.5 MK C3: C3 6
35 CLGs C3
PBS (P<0.05) FKC
42 d CLGs
C3 FKC PBS (P<0.05) FKC
PBS
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Figure 5 Effects of inoculating CLGs, FKC and PBS on
the content of serum MDA in carp
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Figure 6 Effects of inoculating CLGs, FKC and PBS on
C3 content in carp

7d CLGs FKC  hepcidin
PBS (P<0.05) 28 d CLGs
hepcidin FKC PBS
(P<0.05)
2.4.2 KBLALH hepcidin BEEBITRIES:
8 14d FKC hepcidin
PBS (P<0.05) 21d
251
Z\
g 20F o Liver-CLGs ‘t:[i
& @ Liver-FKC
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SR 15 & Liver-PBS
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= a
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. e A L
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7 CLGs.FKC #1 PBS 43240 3t 88 & R R P hepcidin
EEFIEERF M
Figure 7 Effects of inoculating CLGs, FKC and PBS on
the content of the relative expression of hepcidin gene in
carp liver tissue

(P<0.05).
Note: Bars bearing different superscript (lower case letter) at same
time are significantly different (P<0.05).
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Figure 8 Effects of inoculating CLGs, FKC and PBS on
the content of the relative expression of hepcidin gene in
carp head kidney tissue
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Figure 9 Effects of inoculating CLGs, FKC and PBS on
the content of the relative expression of hepcidin gene in
carp spleen tissue
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