é % B

The parameters reflecting immune state of crustacea and its
scientific evaluation

200090
R392 A 1000-3096 2007 07-0090-07
“ Litopenaeus
vannamei Taura THCs
B LPS
THCs
(6
Palaemon elegans 8h
1 THCs LPS THCs
(71
THCs DHCs
1.1 THCs  DHCs
. 3 THCs
Total haemocyte counts, THCs 8] 1] ] (10]
Differential haemocyte counts, DHCs THCs
Moullac Litopenaeus stylirostris (o] Marsupenaeus japonicus THCs
THCs THCs
) .
. Panulirus 2004-11-30 2006-10-28
cygnus George THCs 03-15
3
- Y1101
Macrobrachium rosenbergii 1971-
Aeromonas veronii 4~24h 021-65710025
THCs DHCs

E-mail: xxhuang@shfu.edu.cn

90 /2007 /31 /7



E%Eﬂﬂ%%;

THCs 21%
(1] THCs  DHCs 48%
(101 THC D3 7d Apo 2728 30~31
C (i 0.55 20~21 33~34 [
mg/L THCs Aro (4
t21 pH THCs Aro & Aro
THCs 5 10 0 15 [13]
THCs pH  7.5~77 pH Penaeus californiensis 28~44
9.0~9.5 4.6~5.0 27~28 30~31 proPO
20~21 33~34 [ (201 Apo
Panulirus interruptus 3 /h (21 pH
15 /h 19 4 Apo 13l Apo
THCs (4] pH (21] 0~3 mg/L
Penaeus paulensis THCs 34 Apo
22 13 bl & 0.55 mg/L Aro
Cul!>16 Vc[ls] VE[17] [22] Ao
(Penaeus monodon)  THCs 2] 1 mg/L 24h
THCs Apo proPO
23]
Saduria entomon  THCs
THCs 3 U8 Apg P PCB
Fenneropenaeus chinensis THCs PAH
[l Crangon crangon Aro
THCs 1 Aro
DHCs Ao
Gimsa
1.2 Apo
1.2.1 (231 Apo WSSV
proPO oxidase, AproPO WSSV Ao 1261
Tuara Apo
Phenoloxidase &l
Apo
Apo
27]
APO (28]
Aeromonas spp Apo 24
h 4]
Apo Aro
Moullac  ®
Apo Apo
APO
Marine Sciences/Vol.31,No.7/2007 91



APO
Ashida
[30] [31]
122
SOD
POD
126]
SOD
POD
[33]
SOD
POD (331
SOD

Palaeomonetes pugio

22 38
SoD 4 Ve
[17]
331 NBT
Worthington 139]
[40]
123
ACP

[41]

92

29]

L-dopa

SOD

POD

Horowitz

Shen

POD

SOD

[32]

WSSV

SOD
SOD LSZ

Procambarus clarkii

6 h

SOD

SOD

[34]

96

ACP
ALP

ACP
ACP

[34]

[36]

POD

70 min
[37]

SOD

ALP

ALP

ALP
ALP

/2007

ACP  ALP
[39 42]
ACP  ALP 3]
1.2.4
agglutinin
(441 4><10°%~5><10°
48 h 4
24 h (23] WSSV
[26]
[34 44 45]
[25 44]
[45]
125
[46]
anti-bacteria
activity
[47]
[28]
[48]
[47]
1.2%108
3.6><108
[28]
Hultmark (28]
[47]
31 /7



e emsClENCE SCOPE

(bacteriolysis activity)

1.2><108

3.6<108

[28]

[48]

Hultmark %

Micrococcus lysoleikticus

1.2.6
[49~-51]
50]
C
C3
C4 IgG IgM
C3 c4
IgG IgM C3 C4
[49] [50] [51]
[5] [5]
clottable proteins 8l
Tgase (5] (7 [47)
[52]
1.3
1.3.1
respiratory burst
[55]
2.5.15.36.54,55] Moitlae 12
1 mg/L 24 h

[5]

Song Taura TSV
Pascual [
Campa-Cordova 0.5g/LB-
1.0 mg/L
1 24 h
48h  B-
NBT 53]
1.3.2
[56]
[57]
[56]
TTC [57] [57]
1.4
V. alginolyticus
[2] [23] [22]
Huang [ 05% 1%
14 d
Chotigeat 1%
400 mg /(kged) 15d WSSV
93

Marine Sciences/Vol.31,N0.7/2007



2
1
SOD
2.34%
95%
90%
94

80

SOD

i+

50

/2007

/

(1

(4]

(3]

31

Johansson M W, Keyser P, Sritunyalucksana K et al.
Crustacean ~ haemocytes and  haematopoiesis  [J].
Aquaculture, 2000, 191 (1-3) : 45-52.

Moullac G L, Soyez C, Saulnier D, et al. Effect of hypoxia
stress on the immune response and the resistance to vibriosis
of the shrimp Penaeus stylirostris [J]. Fish & Shellfish
Immunology, 1998,8 8 :621-629.

Jussila J, Jago J, Tsvetnenko E, et al. Total and differential
haemocyte counts in western rock lobsters (Panulirus cygnus
George) under post-harvest stress [J]. Marine and
Freshwater Research, 1997, 48 (8): 863-867.

Sung H H, Wang S F, Tasi F M. Responses of giant
freshwater prawn (Macrobrachium rosenbergii) to challenge
by two strains of Aetomonas spp. [J]. Journal of
Invertebrate Pathology, 2000, 76 (4): 278-284.

Song YL, YuCI, Lien T W, et al. Hemolymph parameters of
Pacific white shrimp (Litopenaeus vannamei) infected with
Taura syndrome virus [J]. Fish & Shellfish Immunology,
2003, 14 (4): 317-331.

Lorenzon S., Guarrini S D, Smith V ], et al. Effects of LPS
injection on circulating haemocytes in crustaceans in vivo [J].
Fish & Shellfish Immunology, 1999, 9 (1): 31-50.

Lorenzon S, Pasqual P, Ferrero E A. Different bacterial
lipopolysaccharides as toxicants and stressors in the shrimp
Palaemon elegans [J]. Fish & Shellfish Immunology, 2002,
13(1): 27-45.

Moullac G L, Groumellec M L, Ansquer D, et al.
Haematological and phenoloxidase activity changes in the
shrimp Penaeus stylirostris in relation with the moult cycle:
protection against vibriosis [J]. Fish & Shellfish
Immunology, 1997, 7 (4): 227-234.
Moullac G L, Haffner P. Environmental factors affecting

immune responses in Crustacea [J]. Aquaculture, 2000, 191

/1



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

%

(1-3): 121-131.
[J].

, 1993, 23(1): 107-114.
Cheng W, Chen J C. Effects of intrinsic and extrinsic factors
on the haemocyte profile of the prawn, Macrobrachium
rosenbergii [J]. Fish & Shellfish Immunology, 2001, 11 (1):
53-63.
Cheng W, Chen J C. The virulence of Enterococcus to
freshwater prawn Macrobrachium rosenbergii and its
immune resistance under ammonia stress [J]. Fish &
Shellfish Immunology, 2002, 12 (2): 97-109.
Cheng W, Chen J C. Effects of pH, temperature and salinity
of the prawn
rosenbergii  [J]. Fish & Shellfish
Immunology, 2000, 10 (4): 387-391.

on immune parameters freshwater

Macrobrachium

Gomez-Jimenez S, Uglow R F, Gollas-Galvan T. The effects
of cooling and emersion on total haemocyte count and
phenoloxidase activity of the spiny lobster Panulirus
interruptus [J]. Fish & Shellfish Immunology, 2000, 10 (7):
631-635.

Lee MH Shiau S'Y. Increase of dietary vitamin C improves
haemocyte respiratory burst response and growth of juvenile
grass shrimp, Penaeus monodon, fed with high dietary
copper [J]. Fish & Shellfish Immunology, 2003, 14 (4):
305-315.

Lee M H, Shiau S Y. Dietary copper requirement of juvenile
grass shrimp, Penaeus monodon, and effects on non-specific
immune responses [J]. Fish & Shellfish Immunology, 2002,
13 (4): 259-270.

Lee M H, Shiau S Y. Vitamin E requirements of juvenile
grass shrimp, Penaeus monodon, and effects on non-specific
immune responses [J]. Fish & Shellfish Immunology, 2004,
16 (4): 473-485.

Hryniewiecka-Szyfter Z, Babula A. Total haemocyte counts
and haematopoiesis in Saduria entomon (Linnaeus, 1758)
(Isopoda, Valvifera) from the Baltic Sea infected with the
yeast (Kufferath) Skinner [J].
Crustaceana (Leiden), 1996, 69 (4): 486-493.

Huang X X, ZHOU H Q, ZHANG H. The effect of

Cryptococcus  laurentii

Sargassum fusiforme polysaccharides extracts on the ability

on anti-disease and immune activity of the shrimp,

Fenneropenaeus  chinensis [J]. Fish &  Shellfish

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[31]

[32]

[33]

[34]

[35]

Immunology, 2006, 20 (5): 750-757.
Vagas-Albores F, Baltazar P H, Clark G, et al. Influence of

temperature and salinity on the yellowlegs shrimp, Penaeus

californiensis Holmes, prophenoloxidase system [J].
Aquaculture Res, 1998, 29: 549-553.
, . pH 2
0. , 2002, 32(6): 903-910.

Cheng W, Chen J C. The virulence of Enterococcus to
freshwater prawn Macrobrachium rosenbergii and its
immune resistance under ammonia stress [J]. Fish &
Shellfish Immunology, 2002, 12(2): 97-109.

Cheng W, Liu C H, Hsu J P, et al. Effect of hypoxia on the
immune response of giant freshwater prawn Macrobrachium
rosenbergii and its susceptibility to pathogen Enterococcus

[J]. Fish & Shellfish Immunology, 2002, 13(5): 351-365.

s 5 >

. ,1997,28 (1) : 7-11.
. L2001, 25 (3): 197-202.
. . (WSSV)
. , 2001, 8(4) :
46-51.
. , 1998, 1: 51-56.

, 1995, 26 (2): 180-185.

> 5

, 1995, 26 (2): 179-185.

. , 2003, 27(3): 269-272.

. ,2001, 38 (2): 119-122.

. , 1999, 6 (1): 45-49.
s , . [J]-
, 1999, 30 (4): 355-361.

5 B B

. ,2000, 7 (3): 28-31.

. , 2000,

Marine Sciences/Vol.31,No.7/2007 95



[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

96

24 (6): 549-553.
Campa-Cordova A I, Hernandez-Saavedra N Y, Philippis R
De, et al. Generation of superoxide anion and SOD activity
in haemocytes and muscle of Amercian white shrimp
(Litopenaeus vannamei) as a response to [3—glucan and
sulphated polysaccharide [J]. Fish & Shellfish Immunology,
2002, 12(4): 353-366.
Downs CA, FauthJE ~ Woodley C M. Assessing the health
of grass shrimp (Palaeomonetes pugio) exposed to natural
and anthropogenic stressors: a molecular biomarker system
[J]. Marine Biotechnology, 2001, 3: 380-397.
> . [J1.
, 1998, 29 (2): 113-118.
[J1. ,
1999, 30 (3): 278-283.
, s , .9
[J1. , 2001,
25 (11): 55-57.

. ,2002, 32 (2): 259-265.

. , 1999, 6 (3): 107-108,
113.

1991. 185-200.

, 1997, 19 (4): 117-120.
[J]. ,1999,20 (1) :
41-45.
Bacheére E, Destoumieux D, Bulet P. Penaeidins, antimicro-
bial peptides of shrimp: a comparison with other effectors of

innate immunity [J]. Aquaculture, 2000, 191 (1-3): 71-88.

5 B 5

/2007

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

31

%
. , 1999, 29(4) : 599-603.
. , 1994, 25 (5)
486-491.
[J]1. ,
1991, 15 (6): 66.
. , 1998, 22(2):
170-174.
. ,2001, 25 (5) : 37-41.

Jussila J, McBride S, Jago J, et al. Hemolymph clotting time
as an indicator of stress in western rock lobster (Panulirus
cygnus George) [J]. Aquaculture, 2001, 199 (1-2): 185-193.
Muiioz M, Cedefio R, Rodriguez J, et al. Measurement of
reactive oxygen intermediate production in haemocytes of
the penaeid shrimp, Penaeus vannamei [J]. Aquaculture,
2000, 191(1-3): 89-107.

o* 1. ,2003, 10 (1): 14-18.
Pascual C, Zenteno E, Cuzon G, et al. Litopenaeus vannamei
juvenile energetic balance and immunological response to
dietary protein [J]. Aquaculture, 2004, 236 (1-4): 431-450.
[I1. ,1997,4(2) : 1-6.
[J1. , 1999, 6 (1) : 66-68.

Chotigeat W, Tongsupa S, Supamataya K, et al. Effect of
Fucoidan on Disease Resistance of Black Tiger Shrimp [J].
Aquaculture, 2004, 233 (1-4): 23-30.

5 B B

. , 2005, 29 (6): 819-823.



