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, (13.51£1.30) cm, (59.81+ r/min 10min ,  25% 1%
6.51) g, 50 , 4C , ,
, (25+£1)°C, 24h Epon812 , LKB ,
7d, 1 , H-7650
1.2
WSSV 1.8
( (Mean, M)+
, ) (Stdeva, SD) , SPSS 14.0
(PCR WSSV ) , One-Way ANOVA
I 10w v)
, —18C ,
6000 r/min Smin 2
10000 r/min 10min, 0.22 um 2.1
, —80°C , WSSV 3—5d
, 0.14—0.2 )
mL/ 3—5d, )
, 4000 r/min Smin, ) ) ) )

,0.14 mL/ > ) )
25°C , )
1.3

3 72h 2.2 WSSV
), 5 1
2 0.14 mL/ Oh(
) 72h(72h ) 96h( ) (GEY
58.34x10° cell/mL, 72h

14 )

ImL 0.2 mL (5% 21.04x10° cell/mL  6.0x10° cell/mL,

), (P <0.01)

, Leica 72h (P <0.05)
15 (Hyaline hemocyte, AH) (Small

, 5, granule hemocyte, SGH) (Large granule
Wright-Geimsa ( ), hemocyte, LGH)

Leica (DM4000B)
1.6 47.51% 34.46% 17.37%; WSSV
100 ; (P <0.01);
20 72h
= , 57.81x10°cell/mL  53.18x10°
I -~ ) cell/mL, 17.37x10° cell/mL(P<
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72h 72h (P>0.05),
3700 (P <0.05)
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2.3 WSSV 3
s 15—20 pm, S S
2 , WSSV , Wright-Geimsa
17.94 ymx14.44 ym 19.40 pmx13.86 pm  25.33 ,
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3 3 16—23 um, , ,
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25.33 umx19.09 pm , , 22—
34.45 pmx26.68 pm 28 pum, ,
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Tab. 1 The compare on hemocyte count of healthy and infected WSSV Cherax quadricarinatus
72h
Items Control shrimp 72h experimental shrimp Danger experimental shrimp
Tota hemizylgzﬂfm) 58.34+16.38° 21.04+4.05" 6.0040.55¢
Hyaline hen(IZ"c)yte 47.51+3.35° 11.35+1.01° 17.40+1.27°
Small granule hei/;)cyte 34.46+1.18" 31.51+4.11%° 27.09£2.08°
Large granule hel(;/ooz:yte 17.37+1.68" 57.81+3.86" 53.18+1.74 "
, (P<0.05) (P<0.01);

Note: Values are means and with different superscripts have significant differences or highly significant differences; The same bellow

x2

LI 8 L SR B MR WSSV B S R A0 X+ BRI I 200 A oK /) R AZ JR bE B9 LR 3R

Tab. 2 The compare of hemocyte size and hemocyte NP of healthy and infected WSSV Cherax quadricarinatus (um)

Hemocytes type Control shrimp

72h
72h experimental shrimp

Danger experimental shrimp

. . 17.9442.41° x14.44+1.25°
Hyaline hemocyte size

. 19.4043.58"x13.86+2.23"
Small granule hemocyte size

. 25.33£3.09"x19.09+2.75%
Large granule hemocyte size

. 5.1242.51*
NP of hyaline hemocyte
1.43+0.46°
NP of small granule hemocyte
0.75+0.27°

NP of large granule hemocyte

20.48+2.55°%16.40+1.82°
22.48+3.78%°x17.86+2.52"
28.64+3.40°x20.25+3.71°
3.08+1.94°
1.40+0.35

0.58+0.16"

17.74+£1.95°x14.61+2.18"

23.9242.76°x17.25£1.93°

34.45+3.97°%26.68+3.78"
2.42+0.47°
1.45+0.29°

0.4540.13°¢

X

Note: The dates of hemocyte size indicate major diameter><minor diameter of hemocytes in the table
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HAEMOLYMPH PATHOLOGICAL RESEARCH ON WHITE SPOT
SYNDROME (WSS) OF CHERAX QUADRICARINATUS

WANG Dan-Li"?, SUN Ting', ZUO Di', WANG Lan-Mei' and ZHAO Yun-Long'

(1. School of Life Science, East China Normal University, Shanghai 200062, China;
2. College of Life Science and Biotechnology, Ningbo University, Ningbo 315211, China)

Abstract: White spot syndrome virus (WSSV) as the pathogenic agent caused acute and lethal infect ion of shrimp,
resulting in mass economic losses to shrimp aquaculture industry all around the world especially in China. In recent
years, the cultivation of redclaw crayfish (Cherax quadricarinatus) is developing, and the disease of C. quadricarinatus
is one of the major factors in its culture and even causes redclaw crayfish to die. The viral disease was found in poly-
culture of redclaw crayfish with Penaeus vannamei. To explore the pathogenic mechanism of C. quadricarinatus in-
fected by WSSV (white spot syndrome virus), the pathological research in haemolymph on WSS of C. quadricarinatus
infected by WSSV artificially was studied by means of Wright-Geimsa staining and electron microscope techniques. The
results indicated that total haemocyte count in diseased shrimps was lower heavily than that in healthy shrimps (P<0.01).
The number of their overall hemocytes decreased 63.94% and 89.7% respectively in 72h experimental shrimp and dan-
ger experimental shrimp. Three kinds of blood cells, the hyaline hemocyte (AH), the small granule hemocyte (SGH) and
the large granule hemocyte (LGH) were distinguished according to the morphology, structure and the size of granule.
The percentage of AH, SGH and LGH were 47.51%, 34.46% and 17.37% respectively in the control shrimp. After
shrimps infected with WSSV, the percentage of AH in diseased shrimps was lower heavily than that in healthy shrimps
(P <0.01), but the percentages of LGH in diseased shrimps were 57.81x10° cell/mL and 53.18x10° cell/mL respectively
in 72h experimental shrimp and danger experimental shrimp, and was higher heavily than that in healthy shrimps
(17.37x10° cell/mL, P <0.01); The percentage change of SGH was small relatively. The sizes of three blood cells were
all increasing trend after treated with WSSV-infected, in which the LGH increased from 25.33 pmx19.09 pm to 34.45
umx26.68 pum. The nuclear cytoplasmic ratio (NP) of AH and LGH had a sharp decline after treated with
WSSV-infected (P <0.01), and the NP of LGH was all less than 1, in which indicated that the nucleus of LGH of cray-
fishes was smaller and cytoplast was more; The NP of small granule was not significantly different (P >0.05) after
treated with WSSV-infected. The main micro-pathological changes of haemocyte showed that there was a decreas-
ing hemocytes in haemolymph smear from diseased shrimps, in which the number of AH was lower heavily than that in
healthy shrimps and the number of large granule hemocyte was higher than that in healthy shrimps. Synchronously bro-
ken and disintegrated cells could often be seen in the haemolymph smear, and contractive nucleus and anamor-
phic nuclear membrane in hyaline hemocyte, bubbles in denaturalized small granule hemocyte, pyknosis nucleus and
bulgy cells in large granule hemocyte. There was a typical haemolysis in danger experimental shrimp. The ul-
tra-micro-pathological changes showed that there were necrotic changes in every kind of haemocytes. Golgi apparatus
was transmutative, mitochondria was damaged and incomplete in structure; Parts of nuclear membrane were anamorphic
and parts of nucleus were contractive, while nucleus heterochromatinization in blood cells; Organelle and chromatin
were dissolved, kytoplasm was dropsical in danger haemocytes, while cells were necrotic. There were clear WSSV in
certain hemocyte nucleus of diseased shrimps. WSSV was a kind of baculovirus under transmission electron microscope
(TEM), and the sizes of which were (99—118) nm X (189—321) nm. Its size and shape was consistent with WSSV
which has been reported.

Key words: Cherax quadricarinatus; White spot syndrome (WSS); Haemolymph pathology
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BRI Plate I  (x400)
L. , ( ) ( ); 2. , ( ) ( ); 3. 72h
, ( ), ( );4.72h , ( );5.72h , C %
6.72h , (  ):7.72h , ( ), ( ); 8.72h
, ;9. , ( ); 10. 72h , ( ),
, ( ); 11 , «C )

1. Control, hyaline hemocyte (short arrow) and large granule hemocyte (long arrow); 2. Control, small granule hemocyte (long arrow), shuttle
shape and pseudopodium hyaline hemocyte (short arrow); 3. 72h infected group, contractive nucleus (short arrow) and anamorphic nuclear
membrane (long arrow) in hyaline hemocyte; 4. 72h infected, bubbles (arrow) in denaturalized small granule hemocyte; 5. 72h infected,
pyknosis(arrow) in large granule hemocyte; 6. 72h infected, bulgy large granule hemocyte (arrow); 7. 72h infected, pseudopodium spread and
maybe granule disengagement in small granule hemocyte (long arrow), hyaline hemocyte (short arrow); 8. 72h infected, a great deal of large
granule hemocyte; 9. Danger group, rupture in large granule hemocyte (arrow); 10. 72h infected, maybe granule disengagement in large
granule hemocyte (long arrow), parts of cell membrane rupture and kytoplasm overflow (short arrow); 11. Danger group, dissolution and

denaturation in granule hemocyte (arrow)
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BRI Plate II

1. , x15000, , $ 2. , x15000, ;3. , 10000, ;4. 72h
, X6000, , ; ( % ( ); 5. 72h , X50000,
, ; 6. 72h , 3000, 3 , , ( %
( ); ( ); ( ); 7. , x60000, s
WSSV ; , ( ), ( ), ( ); 8. ,
x7000, , ( ), ( ), ( % 0. , x60000, WSSV

1. Control, x15000, hyaline hemocyte, and chromatin of uniform distribution in nucleus; 2. Control, x15000, small granule hemocyte;
3. Control, x10000, large granule hemocyte; 4. 72h infected group, x6000, hyaline hemocyte, small granule hemocyte, large granule hemo-
cyte; nucleus heterochromatinization(long arrow); nuclear membrane transubstantiation (short arrow); 5. 72h infected group, x50000,
transmutative golgi apparatus and incomplete mitochondria in border; 6. 72h infected group, x3000, three of haemocytes, parts of cell
membrane rupture and granule disengagement (black long arrow); large granule hemocyte after the release of particles(black short arrow);
nucleus heterochromatinization(white short arrow); nucleus pyknosis (white long arrow); 7. Danger group, x60000, haemocytes in bordered
by death; wssv in nucleus ; the melting of cell membrane, nuclear membrane and organelle(black short arrow); dropsical kytoplasm(black
long arrow); dissolved chromatin(white arrow); 8. Danger group, X7000, cells necrosis and nucleus deformations and remove (white arrow);
dissolved chromatin (black short arrow); organelle denaturation (black long arrow); 9. Danger group, x60000, WSSV
AH: ; SGH: ; LGH: s M: ;N ;G s Vi

AH: Hyaline hemocyte; SGH: small granule hemocyte; LGH: large granule hemocyte; M: Mitochondria; N: Nucleus; G: Golgi apparatus; V:
White Spot Syndrome Virus



