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Fig.1 Total haemocyte count of L. vannamei after

exposure to different doses of sulfide

2.2 ROS &=

MZH ML ROS & AR &l 2 fros. &
0.5 mg/LRfLYIMia 48 h J5,ROS &R ETH =
XFHRZH Y 225.2% (P <0.05) ;2.0 mg/L B4 i
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Fig.2 ROS production in haemocytes of L. vannamei
after exposure to different doses of sulfide
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Fig.3 NO production in haemocytes of L. vannamei

after exposure to different doses of sulfide
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Fig.4 Apoptotic haemocyte ratio of L. vannamei after

exposure to different doses of sulfide
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KYETEAE A (Johansson et al, 2000) ,{H/H T4 A
T-Bel = A5 IR BN P45 o280 40 B R AL ) £ B
FAIAEIRA , — AL LA B A 3 THC A Wit
TG TR 7284k . B2 B0 B4 1 40 2% B 25 ) 52 B A 5
Jir361 ( Lorenzon et al, 2001 ) 8§55 R AR YL (Li et al,
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HEARIR,
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R —MARIE . LATE R WE ST R I, 2% 28 3058 BH 1 Ji
A2 3 BOEFZE THC R R, KR (Li et al,
2014) . ¥ 4 J& ( Lorenzon et al, 2001 ) . V. fi§ fig &
(Xian et al, 2011) %, 7EG ALY 8 R BF5E B A
#238 (Cheng et al, 2007; Hsu et al, 2007; % iR
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JI3Z B 7AW TE PR P S 30 B 0 R S R0, B
Py AR (0.5 mg/L) I, 7EHE 48 h A B
THC TR ; K EEAF] 2.0 mg/L i, X 4R THC £
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WFSEIA , E A0 2 PR3 30 0 3t 7 M AR
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(Vefd2e4:, 2012b) (Cu®* (Xian et al, 2010) £ 50
PR AR THESS . FLYRIERTHR | H AR 28 X dF
H AT SRR AE SIS 45 R 2 B, B AL 3 ] 75
SRR SOD 15 19425 (Cheng et al, 2007 ; Hsu et
al, 2007 ; 4GRS, 2011) , X SE4 SRHL R W] Hi 1k
Pyl Xof B 8 A - A8 77 A R, RT R X IR AR T
T SEACE . IR SE X —HETE , AWTSE N ] FCM
M5 1 I 20 ML A ROS & 4 i 28 4k, 45 21 WoR 28
2.0 mg/LARAL Y BE 12 h J5, i ROS & ik %)
TRHRE R 335. 3% , 2 B AL ) W3 175 5 i 40 i
FAAE K ROS, X I 240 it 6 i A A B /R . dk
Prxs ROS & A5 -t 52 BB 2 i ok 2 25007, RIVIR
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FARE A (2.0 mg/L) If, ROS 5 7R HHE6 h
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DR, BRI 25 5 NO [ K™ A, XL
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FE T BAGY) P38 TR X R 40 B Y NO B Y AR
1, 45 R s NO & AN AE2. O mg/ LI ia e i~ A

A7 AR R, LRI ROS 1 55, 4R m AR, B
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TERACP) A LE T, ROS J& 32 % 3 i R4 S AL 401
Pary B ik, NO /Y955 — AR AR LR N B
BAE S R, R A 2D 2 5 9 NO AT fig U2
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M B R — L R .
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Z—(Orrenius, 2007) , AFFELIR BN, EARH
JEBALY I S , XoF W 0L 20 0 1 5 5 BAS [ A i
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11 e B w2 1 05 e N R 1 DB
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PR 22 B AN 5 2 1 i S 5 10 440 i v i o i 24
(Elmore, 2007 ) 5 5| b #E I 76 B A6 P Jih 38 T & A 1Y
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0BT 8 A — DR AP P I SR

P A A A N4 T IS A — SR
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#& ( Sinopotamon henanense) fifiZH 21 vp H,0, By IiE "
A, P EERA LG T A AL AR DL R TR 4R
{1 (Wang et al, 2013) , 2 PERR L M8 5 5 2 E
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Al DNA $if573715 5 & A 12 (Mai et al, 2010)
AL IR o, B A W38 5 0 I 240 7 A=
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75 A A 30 4TS B0 40 A T Mk T T RE
S AR MR 28 I 200 7 A1 20 B M ) AL 2
—o HIAT DL, BIEEFERAR AR T, B Ay 20t
BRI L 200 67 A B e, 0 A0 S e D RE
LAy 1 TR, 3k — 52 e HAT B 94 79) 2
[FI B0 5 Bl 4 S T T ) EE 4, B A ik It 2 i T
e CH RS, 2005 ), AT BE A 52 9 42 1Y) o S
YRR 7/ RSE R N CE LY/ By R (N R e =) I (S
FCRFESE, 2006) , K, S BLEAE K™ 5758
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Toxic Effects of Sulfide on Haemocytes of Litopenaeus vannamei
WANG Lei', ZHANG Xiu-xia’, XIAN Jian-an’

(1. Institute of Pharmaceutical Research, South China Normal University, Guangzhou 510631,P.R. China;
2. Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical

Agricultural Sciences, Haikou 571101,P. R. China)

Abstract: Sulfide is one of the common water pollutants in shrimp farming ponds and is highly toxic to shrimp. In
this study we investigated the effects of sulfide toxicity on the haemocytes of shrimp and discussed the toxic mecha-
nism, aiming to provide a theoretical basis for preventing and controlling sulfide pollution in shrimp farms. Litope-
naeus vannamei (8.32 £0.72) g, commonly known as white shrimp, were acclimated for a week at 22 —24°C |, pH
7.9 —8.0 and salinity of 20 g/kg. Healthy shrimp were then randomly selected for different sulfide exposures (0,
0.5 and 2.0 mg/L) , with 20 shrimp per group and each group in triplicate. After exposure, in shrimp breeding
barrels, for 6, 12, 24 and 48 h, the total haemocyte count (THC) , reactive oxygen species ( ROS) production,
NO production and apoptotic cell ratio of haemocytes were determined using flow cytometry (FCM). The THC of
the shrimp was initially (159. 3 = 12.0) x 10’ cells/mL and the count decreased significantly to 117.8 x
10° cells/mL after 48 h exposure to 0.5 mg/L sulfide (72.7% of the control group,P <0.05). The shrimp THC
also decreased significantly after 6 hr at 2.0 mg/L, reaching the minimum value after 12 h (66.3% of the control
group) and then increasing slowly to 77.5% of the control group after 48 h. After 48 hr at 0.5 mg/L sulfide, ROS
production in the haemocytes was 225.2% that of the control (P <0.05) and ROS production at 2. 0 mg/L sulfide
treatment increased significantly (P <0.05) after 6 h, increasing to the maximum value after 12 h (335.3% of the
control ). No significant change was observed in NO at 0. 5 mg/L sulfide, but NO did increase significantly
(P <0.05) after exposure to 2.0 mg/L sulfide for 12 (140.3% of control) and 48 h (134.8% of control). The
apoptosis rate of haemocytes in the control group was 3.36% —4.34% , rose to 7.42% (P <0.05) after 48 h at
0.5 mg/L sulfide, and was highest at 9.55% (P <0.05) after 24 hr at 2. 0 mg/L sulfide. These results indicate
that sulfide exposure causes an overproduction of ROS and increases the rate of apoptosis in haemocytes, reducing
the THC and consequently affecting the immune function of L. vannamei. This mechanism is likely responsible for
the observed decline in shrimp immune function associated with sulfide toxicity and there is a clear dose-response
relationship.
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