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M B (MDA) & E#HH T &%, #AMN%40E 4 E (SOD). it A1 48 (CAT). &
AN (T-AOC). # W B (LZM). # s B B (AKP) WE A H A H# % . NAC 51 [
WREV EB A BT, THC. ROS. MDA 4 &4 AL 4t NAC 0y T [ & Fr &, H i
EMHEA AT Mo EEZEE HO) EEANEZR T LHE L. 6~48h, NAC 414 THC.
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1974 KopE o R 45 4

T35 T AR A 4. Teo S5 45 H /N BRPLIAR
1248 1l (4 ROS AT A i A P 3 1l 1 200 e %) 34 78
534 Junkunlo 551 48 VR 7K Je MR (4 38 1 20 2L HE
s AR R AR ROS AR HGE M AFEH 3 Huang
ST I JEE 58 W DL (Mivtilus coruscus) H ROS & i
() TF 155 ] BB 2 SR R I 20 B R ek, R
BUAR IS P 4 5 ] 62 1 ML AAS il 248 i %) 34 5
At FSCWFFE B, ROS 1E k4 i 85 22 19 157
SOy, TR MG S B AE S i S AR Pl B
TR IRAEAE Y, T A A A el 2
L J) 99 AH O AT 5 A S I e DR, 2 o T
2 L ) 3 B A AR Stk — 2P W ROS 7638 Il
R T R AE L, A BESER AT REAIK ROS
7K ROS 15 B39 & 1 Bt 28R (N-acetyleysteine,
NAC) RAR5E ROS 75 £ % Hv [ 4 1L bk 2 41 i 1 185
B S AR S

O e = R — My T B, W o Bk
i T8 T8 AW W A A AR, TR A B R
FOAPI BT, T FEAR 25 £ A i e 2R
B &4 WA BEH K (glutathione, GSH)™, NAC 1E
A IE A A RV BR A, AT AV BR ALK N
i Z 0 H RS BEA, NAC BA s 1
A, nnr$Em MR N GSH & i, GSH HAH 5
W JERE ST, AT 4 S ML S B A fk e Y,
A, AT 30 e YR A L S M 3 R DR AR B A T
eI, NAC il fE g R R Il $2 e e %
Bk (Oreochromis niloticus) W) HiT B AL BE F1 Fn 4
KHEae", & 3IKEE (Vibrio anguillarum) Jg&— Fh #
DL K = S ORGSRl KT
BEONTR , ) A RCTRT A0 . R TR . B
W REE (ST RREH, BETTXTER (Penaeus monodon)
TR Y 18 9 i HAR Y ) B BT AR BE T (T-AOC),
RS P (LZM), — AR B (NO) %5
A G T 9 968 bR 1 52 A& B, T 1] v ] X R
(Fenneropenaeus chinensis) /&P 51 K& 89N )5
A PR Y I 240 B o S T AR A T I A X
WA I 58 N D 5 i A WT RE BRE vR K T Bl 1 e e
A R N 1 S R SR D O NV O (=5 B = 1| vl
K 8 YR A A S G R, R NAC 5 AR
W B 3% 88 )T .  of 3R R s SRR 5 1 R b
e 10 94 U8 400 2 00000 5 W) B3 AR 1 1 A2 4k
AT A B 9% P A 5 5 el e ] 0 gk U 20 i 3
B AR A R
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1 MRS T

1.1 SCIGEh4FnSCos &4

S ) R SRR TR €S2 5 3 ) A R A 3
FHAHEH ) (GB/T-35892-2018) B SR FIEN] AT,
N SE 5 sh AR A4S LR . Jui T S AR
] it A PR 2 T A A SR i [ A Sk S5 K
KA H )AL R AR EEAE 2 d NIX R TR
WRFAERTLREHATESR, LR ARG
A A1 R Al R b, AR Al 31 S 55 45 B Y s [1)
92019 4F 8—11 H o LW iARTT, hEER 7
d, BFFWIN AR 18: 00 HME 100 g A FEHE T84
¥ (Ruditapes philippinarum), H $Kk K& 20~24 °C,
1h1¥ 28~31, pH8.0~8.2, fif4A 6~8mg/L, JEJHI
12 h (A28 6:00—18:00). T 6—9 A %W
HE AT, Aokt A R T M AR B R e, AR
S e R e AR R S R 5, Bl AL 9k 3k B G 52
LT AR RBE AT R 18 K [ WIR
TR B (1375.57+150.24) g, HiK 55 [(26.41+
1.49)em], 4rh 64, B3 AAMEREE, 7l
TE J 55 75 A0 2 00 TED A 3 A 3 55 1 mL SE 50 %
[ (D 0.85% A #ER /K . @ 150 mg/mL NAC, 3
10° CFU/mL KI5 885N (10° V, VAR KT 68 51
). @ 10° CFU/mL K i 82 j 1 (10° V)., & 0.5
mL 150 mg/mL NAC+0.5 mL 10° CFU/mL K ii% fi& I
# (NAC+10° V). ® 0.5 mL 150 mg/mL NAC+0.5
mL 10° CFU/mL K #2351 ;& (NAC+10° V)],

SR NAC(4H #E 99%, LabTop, | i JA
A W) W R TR 0.85% 1Y TG 1R AE B R 7K o i A
AH V. e B8 ) T AR . B 21 43 ) 4 % T B Y
B (K 2m. 5 Im. & 09m), HEM
i 3 K R T o LA BOA R A AR A
Doyt Hoa , SC R0 2.d, 250 0 A 3R 5
A IRV SRR — 2
1.2 RESBNERZ2ROEE

5 SR K H b 1 VR R 2 K 5 AR A B
g I P26 T A DR 0 o TR R T T A R R
HEEAKE20gL. FRKSg/L. AL S5 gL,
BUEH 15 g/L) th, 28 °C 1537 24 h, PRIEATH K
BWAREE SR (LB WG90k BERbl . R
R SRS rh IR BE AR 24 h, i A0 TR AR K IS B
SR, 25 B AE 6 000 t/min, 4 °C B> 15
min, HEFIEW, JC T R R 9% bW (PBS, pH
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12 4] O, S SMER TS ROS X A E A Ik C A0 iS50 1975

TA)HVRVIE 3K, BJa PAA 1% BB (R R

JE) Y PBS HE Ak, 4°C it 48 h, “F-AR 77 K I
T W AETE . FELL PBS B0 U 3 WE MR
WM B A 1x10° CFU/mL, 4 °C A7 % H . HIF
GUES SR, T E A 1x10° CFU/mL 1) B
W L3R PBS % W 43 A i B E] 1x10° Fil 1x10°
CFU/mL % H .

1.3 #HmXEE&E

ST S EA 0. 6. 12, 24 Fil 48 /N R
L E % A, SR MAERTIS F 70% 1R 14 &
SRR, BEF 22G £k 2 mL 7R B 2446 A #
T H b Ak ek BB b T, R il Ak L : BT
e =2 3 59 LL Bk B 0.8 mL fil kB VR % A &
% 1.2 mL ¥4 1 mmol/L Propranolol HLEEF ) 2 mL
T BT, & HREMKROAEARR3 6, —0h
7 THC. ROS &i; 73 2 3#E 4°C. 10000 r/min
2 B0 10 min JFEL BVE W, —Hy 7E-20 °C
PRAF, W I 3% rh B 48 Ak i R0 IR AR S5 1 0 052 il
T — MO TE 4°C RAF, ME HC & &,
L4 M ERIEFRNE

A 3k B 4m iR % 4K e 2 SR B 10 90 L A
A2mL, MRS, WHC S50 uL, H ekt ok
TE B f8E (LW100T, W4k, Tansoole, China) |
WL EE I 40 M, I 31 53 ol 9k B 40 i (THC) 19 525K
(/mL),

EBRAASE X DCFH-DA 1 2 3% 1 &
(ROS) Iy 5 5 P 9 O 4L Bl 3 B ROS & i . B
THC %% 200 uL, il A 5 uL 23 Bl 10 pmol/L
f) DCFH-DA 1E R 9 65, &l A& T 0
H 30 min, 4 °C. 1000 r/min & .L» 10 min, 3 %
LW, FH PBS 22 M vk 3 J5 dE AR, FEH 200
H i ok 385 12U REPRIY (Synergy HI, BioTek,
USA) #EATRE I . 45 5 2L 10 000 4~ 40 g 32 7 HoAH
X eum B 200 pL 2 5658 /200 uL 20 %k .

REafEEE M HEELYELE (SOD).
i AL AW (CAT). BPTE LRE S (T-AOC). N
T (MDA). ¥ RS (LZM) . Ol 5 B2 B (AKP)
AN 2 SR FH e o S AR ) TR I 5 T A 7 7
#. SOD. T-AOC. MDA . AKP &R (Syn-
ergy H4, Biotek, USA)#47 I, CAT. LZM,
HC R H AT UL O% 40 5656 BE 1 (SP-1920UV-VIS, I
g, P ED) SETIE

B EEGKRA BUMKEEM 10uL, WA
990 uL # B (10 mmol/L CaCl,, 50 mmol/L Tris-

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

Hcl pH=8.0), 7 334 nm i & Y& % (& (OD).
185 7 F1VR B (mg/mL)=2.33x0D;33,x1001.5

1.5 BUESH

25 B -2 b5 E 22 (meantSD) &7, i
HI SPSS 22.0 G i+ #A4 #4784 53 7, Levene [K
o 3 X £ 4 AT 5 25 S5 AL, Shapiro-Wilk [
iAo VIl B 1 (O sl o FIP 3£ R NS Iy = o
(One-Way ANOVA) ki il [5] — B ] 5 4 F 5% /] —
AL FRLH A5 . A ] Ak B 20 22 A) B A 8] s 1R]
(B & e S BN 22 57 o 1 XLSTAT ® 20145k 14
X T A THC % 8 2 50t 47 32 543 43 B (PCA),
I 8 2 R R 25 (1 22 i) R T ]

2 4R

SCHHAME], AL E AT SEER A A
(55 48 /NI, AL RITTE A (1374.07£150.26) g,
HI R 58 B (26.39+1.50) cm, 55286 FFUGHT (55 0
/NI TC i 25 57 (P>0.05)

2.1 THC 35%R

SR R, R -2 RnT, Ea
NAC 4 1) THC 7F 24~48 h i F &A% . 10° V 4 7E
6 h i i & ThE, 48 h B i 3 B AIG S 5 %) B 40 1)
T FEZES ., 10°V, NAC+HI0° V Fl NAC+10° V
HAE 6~12 h I} THC . 2 1 J5 K 2 1E 5 K-
[ — B[] (9 25 4 F , NAC 7F 6~48 h i THC%k H
Y R . NACZHTE 24 h 3K T H A K4
(K 1o

2.2 ROS

Sgy R, WY, S NAC
20 ROS & TRE##, 76 12 h it R AKE T
Al 10° VHLTE 6~12 h e TH i e 2 R R,
1€ 24~48 h SXTHRAL R G B 22 55 10°V 417E 6~
12h BETE, 24~48 h AREMLES, B EE
=X IR ; NACHIO® V FI NAC+10° V 40 7F 0~
48h L FxR, F—mEZMT, FHHNACH
) ROS 7E 6~48 h # i FH &AL, Hh7ES 6 /NAT,
10°V 1 10° V 41/ ROS & I 3 i T NAC+10° V
FINAC+10°V 2H; 45 12~48 /NI, 10°V ZH ROS
SEMBFHET NACH OV HINACHIO°V 4 (K2),

2.3 SOD
LR, R - AT, ES NAC
ZHTF 12~48 h B ETHE; 10°V 47 12 h I AY SOD
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1976 KopE o R 45 4

CO XHH#E4H  Control group B3 150 mg/mL N-Z.F 2t & 2 NAC
B 10° CFU/mL Ki% 895 10V
E 0° CFU/mL Ki% #8915 10°V
732 0.5 mL 150 mg/mL N- Z Bt Bt & #2+0.5 mL

10° CFU/mL KiF 851 H NAC+10°V
£x3 0.5 mL 150 mg/mL N-Z Bt Bt & #2+0.5 mL
~ 10° CFU/mL Ki% 3K NAC+10V

20

—
£
i_ 16 1: gabi ab Zab‘f a
2 i L4588 ab 05
é 5 L BBBp ¢ 55 i:: a AB, ab PBBB
d 'q 'p b b
Bl '@ ';: |
mE g 1 g%
2 Rl
= g "
sS4 gl 7
=) aall i
= il g
0 6 12 24 48

HHFERS 1E)/h
sampling time
B 1 7 EE ST E T A L i D 4 A
ANF R E 5 B} R OR 7] — S50 AN 7V 5 I /] 22 = & % (P<0.05),
RN B 2R [Fl— I 1) 6 A 9236 20 17 2 5 5835 (P<0.05), T
Fig.1 Total hemopoietic lymphocytes count at
different injection time

Different capital letters indicate significant difference at different time
injected in the same experimental group (P<0.05), different lowercase
letters indicate significant difference among six experimental groups at

the same time(P<0.05), the same below

1 W4 Control group 23 150 mg/mL N-Z. Bt it 2 R NAC
B |05 CFU/mL KiF 89N 10°V
N | 0°CFU/mL KI5 #85KE 10°V
Fz3 0.5 mL 150 mg/mL N-ZJ§ 4 Bt 2 82+0.5 mL

105 CFU/mL Ki% 85K % NAC+105V
73 0.5 mL 150 mg/mL N-Z./% - ¢ 2 B2+0.5 mL

10° CFU/mL KiE g3 E# NAC+H10°V

18 r

15
12 +

VRS /AU
ROS production

S W N O

0 6 12 24 48
FHEEI []/h

sampling time
B2 LR T a6
Fig.2 Production of reactive oxygen species at

different injection time

MR ET A, HAE e EER,; 100V,
NAC+10° V #l NAC+10° V 2H 7F 6~48 h ¥4 i 3 T}
L, (HA MR E2ZES . F—BE&4 T, NACH
10° V £ NAC+10° V 41 1 6~48 h ¥ g & i T HAth
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4, HoFE LR ELESR; NAC, 10° VAT 10°V
ZHAE 6~48 h 1Y) SOD I 4 Fxf BA 2 A4H bb ¥4 T+
s, B =& EZES (F3).

1 X4 Control group =3 150 mg/mL N- Z it it &R NAC
B [0° CFU/mL K& #25KE 105V
N | 0°CFU/mL KiFEg5KE 10°V
r3 0.5 mL 150 mg/mL N- Z it - it 20 #2+0.5 mL
10° CFU/mL Ky 5K NAC+10°V
<3 0.5 mL 150 mg/mL N- Z. B2 B & #2+0.5 mL
10° CFU/mL Kif 825 NAC+10°V

- 70 -

Q

g a
g, 60 22
= Bbe
=8 50| ;
X 8 50
R
x 40
&

1)
# 30

0 6 12 24 48
A [8]/h

sampling time
3 AREIESHHETHEBE RS E
Fig. 3 Content of superoxide dismutase at

different injection time
24 CAT

SRR, W24 R, HS NAC
HTE 12~24 h B EF T =5 E 2 IEH KF; NAC+
10° VAHTE24h BE TR 100V, 10°V il NAC+
10°VAH7E 12 h 1 CAT iGPES BT i, HAh AT
B E e E 2R F—E&FT, AF4l6h
TR EZES ., 12hBF, NACHI0°V 4H ik & KRAE,
BEET NAC, 10°V AINACHI0’V 4; 24 h i,
10° V. NAC+10° V HI NAC+10° V 4H 1 2 & T 10°
V HIGREAL s 48 h I, AS[RIAbBRA ¥ 8 2 5t
M, (EN[RIALBRAH 0] 0 % 22 5% (] 4),

2.5 T-AOC

SRR, R ARG, SR
A, TS NAC, 10° VI 10° V 4 1 T-AOC 7%
PESFE 12 h B E TG L B AR L ; NACHIO'V
HINAC+10° V 4043 HIHE 12 F1 6 h B T+ )5 JC
AL, Rl—mHE T, NAC4H7E6. 12 fil48h
Y T-AOC e 1 W & FH s s 24 h i), AN[] 4k 3
R TC 2 5, (HEY R3S X IR (K 5),

2.6 MDA

SRR, R —259 &0, EH NAC
ZHAE 24 h BEEFEAT; 10°V., NAC+H10® V fl NAC+

o E K P2 2 320 sponsored by China Society of Fisheries
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12 4] O, S SMER TS ROS X A E A Ik C A0 iS50 1977

O W4 Control group 3 150 mg/mL N- Z it it & R NAC
B 10° CFU/mL KiF 889K 10°V
E 0° CFU/mL Ki% #8915 10°V
7732 0.5 mL 150 mg/mL N-Z Bt Bt & #2+0.5 mL

10° CFU/mL KiF 851 H NAC+10°V
g3 0.5 mL 150 mg/mL N-ZFE2F Bt & #2+0.5 mL

10° CFU/mL “KiE 8% 5 B NAC+10°V

6 -

~~ 5 i
E
é i AR, AB l/)\Ib\AAB B} ;
25 3 . 9%
®O i
= 2 g
8 ’g
g
18
0 4
12
FEERT [E]/h

sampling time
El4 FAEEEHMETHIEHEHRSE
Fig. 4 Catalase content at different injection time

1 W4 Control group = 150 mg/mL N-ZEE -t & R NAC
I |05 CFU/mL K558 105V
N | 0°CFU/mL KiE 85K 10°V
723 0.5 mL 150 mg/mL N-Z. /% - ¢ 2 B2+0.5 mL
10° CFU/mL KiE g9 NAC+10°V
73 0.5 mL 150 mg/mL N- Z 8t Bt & #2+0.5 mL
10° CFU/mL KiF g E NAC+10°V

1.6
)
‘g 1.2 i a a a a
AB . A apab Boaal  AB b
\\E/U BBecB o bgécb%{’ ¢ b b AAA§ c %Eb;\
N2 08t [
i i
~ ’g
T 04 h
204 g
7 g
e
0 P Kl
0 6 12 24 48
HhAE R A)/h

sampling time
B 5 ARIEFHETHEMELEE
Fig. 5 Total antioxidant capacity at

different injection time

10°V 417 24 h 1 EFEAL)E T B A8k . [F]—Hfa]
BIZIET, FE6h BT, 10°V., NAC+10° V Fl NAC+
10°V 4L F LT HA L], HiX 34 &%
Sy 12 f24hE, ANFEAE LR EES, HY

MR T AL ; 48 hINF, SXFHRLAAAIL, NAC+10°V
21 4 25 AR (18] 6).
27 LZIM

LR e, R80T, S NAC

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

1 XH&4H  Control group 3 150 mg/mL N- Z it it &R NAC
I |0°CFU/mL Ki% 85K 10°V
I | 0°CFU/mL KI5 85K 10°V
72 0.5 mL 150 mg/mL N-Z Bt Bt & #&+0.5 mL
10° CFU/mL K i% #2451 % NAC+10°V
g3 0.5 mL 150 mg/mL N-Z Bt Bt & f2+0.5 mL
10° CFU/mL “KiE 88 5E NAC+10°V

7
6 -
=)
E 5 i ©
S 4 AAiAl:i}\)B ® A E b
g < blbyp, I abab Pab
\\;::/Q BlAB BBb A‘;C
B
% > 3 b Blé ;
‘ 2
[
1
0

6 12 24 48
R B ) /b
sampling time
6 FAEESFETHR_BSE
Fig. 6 Malonyldialdehyde content at

different injection time

F10°V 407 12h BEFEFILHEAEL; 100V,
NAC+10° V I NACH10° V 41 7E 24 h ¥ B 2T+ 55
HAb AL e) Tt 225 F—mEZ&M4T, f£6h
B, NAC+10® V il NAC+10° V 41 i 2% = F % &
2H; 7F 12 h B, NAC F110°V 413 0 2 5 T 5 R
4H; 7F 24 hit, NAC. NAC+10° V fll NAC+10°
VAR E R TX YA ; 48 hHf, NACHL R
FE T 10° VR R (- 7).
I XTHE4  Control group 23 150 mg/mL N-Z. /2 20 NAC
I 105 CFU/mL KiFINE 105V
I |06 CFU/mL ‘K% #2515 105V
£z3 0.5 mL 150 mg/mL N-Z.J§t 3 Bt 2 B2+0.5 mL

10° CFU/mL KiF 85K 5 NAC+10°V

£<3 0.5 mL 150 mg/mL N-Z. 9t Bt 20 B2+0.5 mL
10° CFU/mL KiE g5 E NAC+10°V

1200 ¢
1000 |
3 o a a A i?\
§ 800 R ABAB % bAﬂ%X% Aba
= Ab 1B 4
4 600 | 2 T
il [
w400 fof g
i
200 | e
i
0 48
0 6 12 24
Hh AL 6] /b

sampling time
E7 AEIEHMEITHAERSE
Fig. 7 Lysozyme content at different injection time
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1978 KopE o R 45 4

2.8 AKP

SLEat g, WY&, NAC,
NAC+10° V fl NAC+10° VAHE 24 h B E T & 5
T &AL 10° VAT 10° V 4 7E 0~48 h i) TG i
FHA . W —BF R, NAC+HI0°V 47 12~
48 hit T E, HAbHm LR FE2ES; fE6h
A, SR REZES; 76 12h i, NAC FINAC+
10°V 21 & 2 5 T X HR A (1] 8).

I XTHR4H  Control group 23 150 mg/mL N-Z. 19 2k 20 NAC
I 105 CFU/mL ‘KiG 885K E 105V
E |06 CFU/mL K5 6851EE 105V
72 0.5 mL 150 mg/mL N-ZFtF Bt & #2+0.5 mL
10° CFU/mL K& #2851 NAC+10°V
<3 0.5 mL 150 mg/mL N-Z. [t Bt & #2+0.5 mL

10° CFU/mL ‘K& NAC+10V
24 -

20 +

16

XXX
NN
XXX 3

X
X

o]
< X

X X

il Pk R g 5 5/ (U/L)
KP
N

~
S

XXX
X

Al
|
g
X
o
o8
]
]
)

OO EEEES

E
s
<l

XX
XX

X2
PO XX XXX XXX X >
VAVAVAVAVAVAVAVAVAVAVAV,

bl

12 24 48
FhREE []/h
sampling time
8 AELESTEIE T MERES S
Fig. 8 Alkaline phosphatase content at

different injection time
29 HC

TE 0~48 h, VESIN[RIZG5Y 4R HC & & o
FEAA (& 9),

2.10 FEXMF PCA o4

i L S g A i A i, ROS it 5 THC
ZE B HE T, r=0.801 5, P<0.000 1, 4%
M 5 26 1E A 56 (0.8, P<0.01), NAC.,
3% 8 I T 2H A [R) B ) e T i gk S Y
TR TR, AESCE IR, AN ] Ak R4 RN
Asf 5] 33 79 A4 35 B A0 o5 A B A Y 86.52%, X A i
B RN . PCL & BT 210 64.75%, Fik
TS [R) Ak 2 2H X 1t bk 2 20 B 4% e e T RE S 5
S, B IR 5 R R AL B 2 R A7 A
25, AU T AE NAC T I 68 5K B A [H) Ak B 4%
PR B R SR Sy, PR A o R 2 H A Ak 4
KBRS, PC2 5 B E K 21.77%, 18
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1 X4 Control group 23 150 mg/mL N-Z it it &R NAC
I |0°CFU/mL Ki% 85K 10°V
| 0°CFU/mL KI5 685K 10°V
FZ2 0.5 mL 150 mg/mL N-Z Bt Bt & #R+0.5 mL
10° CFU/mL K% #25% NAC+10°V
g3 0.5 mL 150 mg/mL N-Z Bt Bt & #2+0.5 mL
10° CFU/mL K& 8 5E NAC+10°V

1.8 |
38 15t
£E _ - - _
£E 12 B g R A 9
g y

0.9 o
w5 06 o
& g :
€503 i

0 : A
0 6 12 24 M
FHFEI [H)/h

sampling time
9 AEIEHFIETHMESBKRE
Fig. 9 Hemocyanin concentration under

different injection time
T A [ A 3 A AR AN [ P T A A S 1 o
i NAC I 88 51 pR7 A4 Ak 2 4 550 B8 20 78 31X A
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Biplot originating from principal component analysis (PCA) integrating
all measured variables and five time points at six different treatments; o.
control group; 0. 150 mg/mL NAC, A. 10° CFU/mL V. anguillarum, A.
10° CFU/mL V. anguillarum, <. 0.5 mL 150 mg/mL NAC+0.5 mL 10°
CFU/mL V. anguillarum, 4. 0.5 mL 150 mg/mL NAC+0.5 mL 10°
CFU/mL V. anguillarum. Both the loadings of the variables and the

scores of the experimental conditions were displayed
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Effect of ROS mediated regulation by exogenous factors on
hemopoietic lymphocytes parameters of Tachypleus tridentatus

XU Zhen '?,  JIANG Ningjin ', HE Jinfeng’, TAI Zongguang *,
ZHU Quangang *, WANG Youji ¥, HU Menghong "*

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China;
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Abstract: The population size of horseshoe crab is decreasing year by year in China. In order to achieve the pro-
tection and sustainable utilization of horseshoe crab resources, it is urgent to study the hematopoietic mechanism of
the horseshoe crab, and to make the rapid recovery of hemopoietic lymphocytes from the horseshoe crab. There-
fore, strengthening the recovery of horseshoe crabs blood lymphocytes is expected to reduce the loss of horseshoe
crabs wild resources. In this study, N-acetylcysteine (NAC) and Vibrio anguillarum (V) were injected into horse-
shoe crab to compare the changes of reactive oxygen content and non-specific immuno enzyme activity in total
lymphocytes of Chinese horseshoe crab at 0, 6, 12, 24, 48 hours after injection. The results showed that compared
with the control group, the total hemocyte counts (THC), reactive oxygen species (ROS), malonyldialdehyde
(MDA) of horseshoe crabs after NAC injection showed downward trends, while the activity of superoxide dis-
mutase (SOD), catalase (CAT), total antioxidant capacity (T-AOC), lysozyme (LZM), and alkaline phosphatase
(AKP) showed upward trends. Under the stimulation of NAC and V. anguillarum at different concentrations, the
decrease trend of THC, ROS, MDA in horseshoe crab was slowed down compared with single injection of NAC,
while the activities of other enzymes were increased. However, HC showed no significant change during the whole
experiment. At 6-48 hours, THC, ROS in the NAC group showed a decreasing trend compared with the V. anguil-
larum group and Co-stimulation groups between NAC and V.anguillarum, the SOD activity of NAC and V. anguil-
larum was significantly higher than other groups. At 48 hours, CAT, T-AOC showed no significant difference at
the NAC group, V. anguillarum group and co-stimulation groups, but both of them were significantly higher than
the control group. The NAC+10°V group had the lowest MDA in 48 hours. The activity of AKP increased from 12
to 48 hours, and the activity of LZM in NAC group was the highest at 48 hours. There is a negative correlation
between THC, ROS, MDA, HC and SOD, CAT, T-AOC, LZM, AKP. NAC can lower the value of horseshoe crab
THC, ROS, NAC and co-stimulation with the V. anguillarum can mitigate the decline. However, the above results
showed that inactivated V. anguillarum can increase THC, ROS of horseshoe crab, and antioxidant and immun-
oenzyme activities were increased in all treatment groups. Therefore, it can be concluded that NAC can reduce
THC, ROS of horseshoe crab and co-stimulation of N-acetylcysteine with V. anguillarum can alleviate the decreas-
ing trend, however, inactivated V. anguillarum could increase THC, ROS of horseshoe crab, and the activity of
antioxidant and immunoenzyme was increased in all treatment groups. This indicated that when NAC reduced
ROS content in horseshoe crab, hemolytic cells in the body also decreased, while NAC combined with V. anguil-
larum inactivated, ROS, THC decreased less than the NAC group. It can be concluded that NAC and V. anguil-
larum can stimulate the immune functions of horseshoe crabs, meanwhile, ROS may play an important role in the
proliferation and regeneration of blood lymphocytes of the horseshoe crabs.

Key words: Tachypleus tridentatus; N-acetylcysteine; Vibrio anguillarum; hemopoietic lymphocytes; blood chem-

ical index
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