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Bfects of several immunostimulants on the number ,
ultragructure of hemocytes and the yidd ,activities
o phendoxidase in Penaeus chinensis

WANG Xiaofeng, FAN Ting-jun, CONG Ri-shan, HU Guo-bin
( Department o Marine Bidogy , Division d Life Science and Techndogy , Ocean University  China, Qingdao 266003, China)

Abgract : To study the stimulating mechanisms of immunostimulants in shrimp autogenous i mmunocompetence ,the i mmunosti mulating
effects of B-glucan, lipopolysaccharide (L PS) ,inactivated Vibrio harveyi and Vibrio anguillarum on the hemocytes and phenol oxidase
(PO) from shrimp, Penaeus chinersis, were investigated in this study. After shrimps stimulated with lipopolysaccharide (L PS) B-
glucan ,inactivated Vibrio harveyi and inactivated Vibrio anguillarum ,the number of their overall hemocytes increased 83.4 %,52.0 %,
73.4 % and 111. 3 % respectively ,in which the number of semigranular cells increased 100. 4 %,67.3 %,57.2 % and 102. 9 % ,and
the number of granular cells increased 47 %,10 %,127 % and 173 %, respectively. And the amount of PO increased 104.7 %,81. 3 %,
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30.1 % and 40. 4 %, respectively , whereas the unit activity o PO remains almost the same before and after stimulation. Under the
stimulation of 3-glucan or L PS,the amount of rough endoplasmic reticlum (RER) of semigranular cells and granular cells increased
greatly and with swelled cristae. And the number o free ribasomes and mitochondria increased obviously and the number of secretary
vesicles decreased greatly. However ,the ultrastructure of hyaline cells changed less before and ater stimulation. Under the stimulation
o inactivated Vibrio anguillarum,the amount of RER in semigranular cells and granular cells increased greatly. And the number o free
ribasomes increased obviously in granular and hyaline cells. The number of mitochondria increased obviously and its nucleoplasmic
ratio decreased in hyaline cells. Under the stimulation of inactivated Vibrio harveyi ,the amount of RER and the number of mitochondria
increased greatly and nucleoplasmic ratio decreased obviously in semigranular cells and granular cells. The amount of RER and the
number of mitochondria increased obviously and nucleoplasmic ratio decreased in hyaline cells. Among the four kind of
immunostimulantsP-glucan and L PS acted mainly on semigranular cells and granular cells, whereas inactivated Vibrio haneyi and
Vibrio anguillarum acted on semigranular cells, granular cells and also hydine cells. Therefore, it can be concluded that 1) the
enhancement of shrimp autogenous immunocompetence is finaly realized via increase of OP production instead of PO unit activity ,2)
the enhancing mechanisms o polysaccharides and inactivated vibros are different, 3) the enhancement of shrimp autogenous
immunocompetence is finaly realized via inducing RER hyperplasia in granular cells to increase PO production after stimulation byf3-
glucan and L PS,4) the enhancement of shrimp autogenous immunocompetence is finally realized via stimulating the proliferation of
granular cells to increase PO production after stimulation by inactivated Vibrio harveyi and Vibrio anguillarum, and 5) the
immunostimulating effect of polysaccharides is much better than that of inactivated vibrios.

Key wor ds: Penaeus chinensis; B-glucan; lipopolysacchrides (L PS) ; Vibrio hanveyi ; Vibrio anguillarum; hemocytes ; phenol oxi dase

) ; UV730 ,
, ; Centricon 10 ,/Amicon  E
200 , .
, 700 \ B-
B3-1,3-glucan) (LPS) Sigma
1.2
(Vibrio
, harveyi) (Vibrio anguillarum)
, 2216E 25 48h
( ) omL :
( ) , 0.5% 48h, (5 000r - min~*,
20min) ,
, , 10°%ind- mL " *
B-
, 0.2%) B- (0.2 %)
Bg , (10°%ind-
mL ") 0.1mL ,
1
0.1mL
1.1
( Penaeus chinensis) , 48h : Alsever
18 22cm, ImL, ,
Baxter ; Sephacryl (1. 1cm x 48h
45cm) , Pharmacia ; Q Sepharose Fast FHow , Alsever

(1. 1cm x 25cm) , Pharmacia imL, (6000r- min~*,40min) ,



68 29
2 , 4
2 , 50min
2
(TEM) 2.1 4
[1] 3
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Tab.1 Hfects d pdysaccharidesand vibrios on the unmber of hemocytes in Penaeus chinensis
( x10°dl- mL 1)
B_
no. of hemocyes control -1,3-glucan LPS V. haneyi V. anguillarum
totel hemocyte number 6.27£0.06 11.5+0.11 9.53+0.05 10.87+0.10 13.25+0.09
no.of semigrandlar cals 480%0:12 9.74+0.08 8.13+0.08 7.64+0.07 9.86+0.09
no. o grander cells 0.85+0.05 1.25+0.07 0.95+0.05 1.93+0.06 2.32+0.10
n0.of hyaline cells 0.56 +0.07 0.51+0.04 0.55+0.04 0.93f +£0.05 1.04+0.08
9 ( 3 , 3)

Notes : Hemoytes used for countiing were collected from 9 shrimps (divided into 3 groups,3 shrimps in each group)
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Tab.2 Hfects d the immunogimulants on phendoxidase yidd in Penaeus chinensis
control -1,3-glucan LPS V. harveyi V. anguillarum
FO (m.) 0.50+0.00 0.50+0.00 0.50+0.00 0.50+0.00 0.50+0.00
PO volume
. (mg'mL_fl) 1.71+0.02 3.10+0.01 3.50 +0.03 2.21+0.02 2.40+0.03
pl‘Oth concentration
_ (mo) 0.86+0.02 1.55+0.01 1.75+0.03 1.11+0.02 1.20+0.03
protein content
S3 -
(A“%'l(_), smin”7) 320+3.61 574 +2.65 682 +3.00 441 +7.77 468 +£2.65
enzyme activity
S3 -1 -1
(Awo 1075 min"Tmg™) o) 370+6.98 380.7+4.35 397.347.36 390.0+7.09
unit enzyme activity
‘PO, :0.5mL PO 9 1.5mL 0.02mol- L " *L-DOPA

L-l

Notes: PO ,phenoloxidase; 0. 5mL PO was purified from 1.5mL hemolymph of 9 shrimps; Enzymatic activties were measured by using 0.02 mol -

L-DOPA as a specific substrate
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B- 3
The ultrastructure of the 3 types of shrimp hemocytes bef ore and after3-glucan stimulation
1. , X7500;2pB- , X 7500; 3.
, X9000;4B- ,7500;5. , X 9000; 6pB-

, X 9000
1. the ultrastructure of granular cells without any stimulation, x 7500;2. the ultrastructure of granular cells after stimulated by B-glucan, x
7500; 3. the ultrastructure of semigranular cells without any stimulation, X 9000; 4. the ultrastructure of semigranular cells ater stimulated

byB-glucan, x 7500; 5. the ultrastructure of hyaline cells without any stimulation, x 9000; 6. the ultrastructure of hyaline cels after
stimulated byB-glucan, x 9000
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The ultrastructures of shrimp hyaline cells and semigranular cells after L PS or vibrios stimulation
1. , X9000;2. , X 135000;3.

, X9000;4. , X 7500
1. The ultrestructure of hyaline cells ater stimulated by LPS, x 9000; 2. The ultrastructure of hydine cells ater
stimulated by Vibrio harveyi , X 13500; 3. the ultrastructure of hydine cells ater stimulated by Vibrio anguillarum, x
9000; 4. the ultrastructure of semigranular cells ater stimulated by Vibrio anguillarum, x 7500
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