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Effect of photobacterium Damselae subsp. damselae on the non-specific
Immune response and disease resistance of Litopenaeus vannamei
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ABSTRACT  Litopenaeus vannamei at 4.83+0.36g body weight were fed with 0.1% heat-killed, 1%
heat-killed and 0.1% living photobacterium Damselae subsp. damselae for 21 days respectively. The serum
was collected at 0, 5, 10, 15 and 20 days post-immunization. Phenoloxidase (PO), acid phosphatase (ACP),
alkaline phosphatase (AKP), superoxide dismutase (SOD) and lysozyme activity (UL) in the serum of L.
vannamei were determined to evaluate the non-specific immune effect of D. subsp. damselae. After 21 days,
the shrimps were challenged by white spot syndrome virus (WSSV) and the mortalities of challenging test were
recorded. The results showed that most PO, ACP, AKP, UL and SOD in the serum of L. vannamei of the test
groups were significantly different (P<0.05 or P<0.01), and the resistance ability of shrimps to WSSV was also
significantly enhanced by the diet supplemented with D. subsp. damsela. The group fed with 10g heat-killed D.
subsp. damsela per 1kg shrimps exhibited the strongest resistance to WSSV in 14 days and its final cumulative
mortality was 63.3+5.8%, while the control was 96.7+7.3%. The results indicated that D. subsp. damselae
improved shrimp non-specific immunity and its resistance to WSSV, suggesting that it might be a promising
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diet supplement in shrimp farming.
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Table 1 Composition of the basic diet



(g/kg)

Component Content (g/kg)
Vitamin mixture 10
C Vitamin C 2
NaH,P0,2H,0 2
Na;HPO,12H,0 3
Sodium alginate 10
Vegetable oil 20
Peanuts powder 250
Soybean powder 250
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Flour 30
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Fig. 1 Serum phenoloxidase activity of L. vannamei in the test groups
: , P<0.05
A B 0.1% C
1% D 0.1%

Note: Error bars represent standard deviation (SD), significant difference lies between the groups which have no same letter while
same letter means no significant difference between the groups.

A: Normal diet without photobacterium Damselae subsp. damselae, blank control; B: Immune group with addition of 0.1%
heat-killed D. subsp. damselae; C: Immune group with addition of 1% heat-killed D. subsp. damselae; D: Immune group with an
addition of 0.1% living D. subsp. damselae
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Fig. 2 Serum superoxide dismutase activity of L. vannamei in the test groups

: , P<0.05
A , B 0.1% C

1% D 0.1%
Note: Error bars represent standard deviation (SD), significant difference lies between the groups which have no same letter while
same letter means no significant difference between these four groups. .
A: Normal diet without photobacterium Damselae subsp. damselae, blank control; B: Immune group with addition of 0.1%
heat-killed D. subsp. damselae; C: Immune group with addition of 1% heat-killed D. subsp. damselae; D: Immune group with an
addition of 0.1% living D. subsp. damselae
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Fig. 3 Serum lysozyme activity of L. vannamei in test groups

: , P<0.05

A , B 0.1% C
1% D 0.1%

Note: Error bars represent standard deviation (SD), significant difference lies between the groups which have no same letter while
same letter means no significant difference between these four groups. .
A: Normal diet without photobacterium Damselae subsp. damselae, blank control; B: Immune group with addition of 0.1%
heat-killed D. subsp. damselae; C: Immune group with addition of 1% heat-killed D. subsp. damselae; D: Immune group with an
addition of 0.1% living D. subsp. damselae
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Fig. 4 Serum acidic phosphatase activity of L. vannamei in test groups
: , P<0.05 ,
A , B 0.1% C
1% D 0.1%

Note: Error bars represent standard deviation (SD), significant difference lies between the groups which have no same letter while
same letter means no significant difference between these four groups. .
A: Normal diet without photobacterium Damselae subsp. damselae, blank control; B: Immune group with addition of 0.1%
heat-killed D. subsp. damselae; C: Immune group with addition of 1% heat-killed D. subsp. damselae; D: Immune group with an
addition of 0.1% living D. subsp. Damselae
2.5 AKP
5 B C AKP 5
15 D 10 10 15 20
P<0.05 , 10 ,0.1%
AKP B C P<0.05



14
12
blO
z 8
-3
o 6
e 2
M 4
<
2
0
5
Fig.5 Serum alkaline phosphatase activity of L. vannamei in test groups
, P<0.05 A
, B 0.1% C
1% D 0.1%

Note: Error bars represent standard deviation (SD), significant difference lies between the groups which have no same letter while
same letter means no significant difference between these four groups.

A: Normal diet without photobacterium Damselae subsp. damselae, blank control; B: Immune group with addition of 0.1%
heat-killed D. subsp. damselae; C: Immune group with addition of 1% heat-killed D. subsp. damselae; D: Immune group with an
addition of 0.1% living D. subsp. Damselae
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Fig. 6 Cumulative mortality of L. vannamei after challenged with WSSV
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Note: A: Normal diet without photobacterium Damselae subsp. damselae, blank control; B: Immune group with addition of 0.1%
heat-killed D. subsp. damselae; C: Immune group with addition of 1% heat-killed D. subsp. damselae; D: Immune group with an
addition of 0.1% living D. subsp. damselae
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