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201306;

WE: y TRy EREERARAR. P EREEFEN AR BPRIANEEER, K
HrRETJAMNF R ARBEFZSN, FECHARPVANE, TP EREE L DN A
s ARBATHR. FE, B AT REE KR ERE G RN 28 i 20(THC)Fn
IR kA 40 B B (DHC) By & Ab, #F % 1R 26 2L fn 40 M 72 % J v 2 3T AR o B K 4R B 1
Ao BRET, REAER X T, PEAEE D MM T UG 4% KB 4R
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ZRBEATALRI, RAABEARAERMHREE. MRk, B-4 258 & il
EBE L ed KINMEMERME. b, BARRERE LG PLRESR L M0k
3ShEWEAE, O6hk ZEME, 49.57x10°MmL, HEEHTRAEA L BY,; £
Rggfed, AREARBEENE TR OEA MM EENRE LA, AN L A6 %
FTEHMERBEKTENREEZEET AT AREYN, EPREAEBERRELR
NAGREY, ZHAKMIERRIARENAITER YR RS S ARNE, MTAHL AR
TERARBBEHORT TG AER B R ERN. 4, £XA AW T A7
TR ERNAER, T A B Ry X A P KA
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JE M (Paramoeba pernicgosa) H BE#1% B 41 il &5
W, T =2 UGB P T 0] R 525 W 240 i A R kL
M FE WD, P KIBYES (Macrobrachium
rosenbergii) ML 15 XF ¥R (Penaeus monodon) & P4 ,
Gargioni% Pk B FURE 21 At 01 /)N 5047 200 A 25 1A
BF R 7 I3k 1 B T I 20 B U A fig o (R Bl — 0
KFH B BT R, BEERRETAE
U4 L X SRR A ORI A R WEAE R, (LS
g -h 3%, 588.7% . Hit, WaRIA
[Fi] 245 75 101 248 B 450 4 1% 722 Ak W DA B R g it I 7
PENL B M, FE X T R EB AR (Homarus
americanus)'” . ¢ [E i B RER 4 Fe sh W) e
PEMWEFE AR Sy 32 23 48 b ok i o L Ao 28 K
AR AL . A ST 38 S 20 A Ak A AR i 2
e, X b A R T I 2N AR R AT R OG443 N f E
AH G il 1) % €8 08 AL, R A R0 8 40 B R AT
e N TR R K R M B (Aderononas
hydrophila)F - 7 H 48 5 5 B 1l W 1) B il 248 4%
(THC), A[FI2E R 1l 20 g & (DHC) 2 4k, Sz e
JF TR AR T AN [R) 25 2 10 240 B A S 5 25 o A rh
MIAE B, DL i — 20 iF 5% L 4 28 ML)
A
1 M5
L1 SRR

rh AR G E R B I SR W] I R R A
AP, REZ(120£13) g, BRI IMA,
e U E ST, MEREARR . SCERAE iR
PRPOKFRIE AT, LIRS 30 A
FIAG A 75 cmx45 cmx55 cm ¥ RL K % A G 2R K
FRIE ARG FET UL L, 24 WREWE ., REFR
Gt N 2% K IEAK IR 20~22 °C, pH 7.0~7.4, ¥#fi#
E>5mg/L, FA<0.5mg/L, WHKARELN<0.15mg/L,
Pk B fd 4, 5 0 R4 00 R AL SIS
SC5 T 25 3 AS-BI-WE R 2L . 2R AS-BI-BL
T 2 5 7 7 W 1 B I8 13 3 [ Sigma-AldrichA v
Ha b2l ¥ B i E 25 45 B AL w0 A
PR, Srbirat,

1.2 04k B2 4 B AN 10 40 B YA &R

WA R AR S, TR TSI RS BN
MRERIEEIR R . FH 1 mLJC B 78 39 25 A58 H 20 2
SENRE AL 4l 10,5 mLI kL, 55 AR A BUPTBE (Fr

http://www.scxuebao.cn

KR = 4430 mmol/L, 4 fL84338 mmol/L . %) b
115 mmol/L. EDTA 10 mmol/L, pH 7.0y{E&%].
WA 19 i 3K B9 4 °C 254 1000 t/minf (> 5 min,
WS O UE (Y 00 20 M, R T AR 3R /K (NaCl
496 mmol/L, KCI 10 mmol/L, CaCl, 16 mmol/L,
NaHCO; 6 mmol/L, MgS0O,-6H,0 12 mmol/L,
MgCl,-6H,0 8 mmol/L, HEPES 20 mmol/L)*+

1.3 {HEEF I

] R A 1 ol 0 B % BE A 5¢10°4/mL,
60 mL 2 fifd 2 i B T 40 € /i (Corning, 3%
) b, 28 °CHEE 30 min, b If 40 G BE 40 ifd
WBE RS, AR E ] (5 1%RERE RN 1% % /), 4°C
T [ 2 30 min, 4% MR 5 AT A E AT YL €
FEG2F B 1S (Leica, S N LSS (55 240 i,
I EO T

Gimesa# &, 1L 20 L 7E 10% Gimesat ¥ (1 g
Gimesa B A 66 mL i, 5 154160 °Ci i
2 h, SRJE A 66 mLH B 21V A Gimesat): i fifh
AR Ye st FHPBSH B 10£51E 4 10% Gimesa
PO Y5 min, SRIGZEIBKIEE. BEER
YREAZ AL, MR R . EIE R E
OIS 1) L T 9 G SRR AT

B EMGG)R & 11 41 fifd 7€ May-Grun-
wald % (1 g May-Grunwald%£HiIT A 100 mL ! i
A, 37 CCIRARIEE 4 h, FREAERAER
R I A ATE 40 mL bW, A 20 mL
F 2 o May-Grunwald %% ) H 4 8.3 min, Z&1H /K
YL JE 7R 10% GimesaZfe i H Y4 (45 min, RO IE
WKL B e i, PG TR MR G Y N iB 216,

PAS# & (i 2 S5 1 248 i 28 1 %0 AL R
YEHI10 min, ZEIRKoh Uk . K5 76 W5 AL 4
Schiff’siA 7 (1 ghii P fH % 200 mL , i€/
JIEA T mol/L HCI1 20 mL Al s 8 W AR AR AN 1 g, il E
B 4b24 h)g it g, BEARR I T4 CIRAETE )
YEHI30 min, 4% (0.6% I W47 BR 44 1 T
0.02 mol/L HC1) 2 min/¥X , YEF3WK . #5751
TG Ve AL b 205 1o 1 A e R AL

bk f B L 200 7 Hp P 2T e V(R
el A Y TR, m ) EHS min,
FRIKIE Ve  PRVERU T 9iE e h21

R YA IS RE IS, B S %)
BRATO%IAG30 s, J5 ] RAMAIE W (0.15 g5 1t
Y F 100 mL 70% A5) 70 °CF 44415 min,
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TO%IE K VR 0% 5 T 28 B K iE e . BRI RIRE
YR AEAE
1.4 ‘MERESZ 4

BRMASERBR R & [ S5 Y M 20 FHO.1 molL
RN W (SAB, pH 5.2)15 ¥k . TEIR-S W [10 mg
Z51 AS-BI-BE PR RV T-250 pL— H 5E H Bt e (DMF) 5
400 pLIE WA (0.4 g B M40, 2 mL 36% HCI,
8 mLZEIR/K); 400 uLIF W B(4% AR EM); 20 mL
0.1 mol/L SAB, M L iR4FERIRA, MYEIR
BWIH37 °CHEF2 ho SR /5 SABYER 10 min, [H
PR RN A5 22T, 3 W A0 A N A TR M R
(acid phosphatase, ACP)Jif PE#) i .

BB B B e &, [#] 22 J5 L2 A2 7E0.1 mol/L
Tris-HCI (pH 9.0)H1 4510 min., 7EJR A (10 mg
251 AS-BI-B R £ 1% 400 uL DMF; 400 pL¥s i
A; 400 uL¥E W B; 20 mL Tris-HCI)H37 °CHE & 2
ho FEPE BN 52T 6, 3R W20 M PN A e 15 1R i
(alkaline phosphatase, AKP)i%P:4) i .

B-H B ABEAEREG R & [E S Y I £ L IR
ACPY A ITETEIR G TP E2h, SABPERA 10 min,
BCIR AR ISP 10 mgZE 3 AS-BI-BE R £R 424 4 mg
Z5 1 AS-BI-B £ Ik 2 J 7 4 W 17 I . BH M S B &2t
gr(a, FRWIZH AL PN A BT % B 8 1% 85 (B-glucuron-
idase) i 44 i .

B A ALBE 2 & I % J& 11 1L 20 Jfd FH PBS %5
PYE10 min, 37 °C'F, 7E% f15 mg/mL L-DOPARY
0.1 mol/L PBSYE W I &E 2 ho 1% 2% 4 .
Forp— A 99 7 P A 10 mmol/LIR I 4 IR 7
AR, 5 — N TEA A L-DOPAY PBSIA Il
I E . PHE R N AR A, RN A
13 %81k it (phenoloxidase, PO)I% ) I .

1.5 ANILRREKSEREFEPLEHEEM
ok - n Rt

W S50 H AR GBS BRI oy 34, LA
TG | AR A, FBAHS0H,
S ELUA B — AN 52 55 3 W) S 245 i T R A1 PR K
RGKTEFN, PRUE RS K TG AR P 7K B 45 33
KA bR —B Hop, N TG HNE
A J R v 55 v 7K B B (13 10° CFU/mL)
100 uL™, A= 320 v 5 45 o 8 A 3 UK AR S Xt
W TG R R B I SR AT b, EIRR LS. 3.
6. 12124 hay 5 HUAS 21 1 bk B 5 ic 48 1fi 40 B .

WAL A T 32 Tl < I b EXL e U ofi &40 B i B
B B 4% 40 L 40 B THC . DHCHEAT 5% .

L6 HIEGZIHS SR

AL EEIW, L meantSDEEIR o
TAS SR AR 405 W B s BE T BEAL 2 /D2 E104>
L L5200 M HEAT ARG 1T, AN OR
MR/, LUK AR (um) <848 (um) R m . R
FHSPSS 13.0%K % 5 3 B 4 e A7 g8 i+ 53 Hr, A
Levenelk 1777 25 - R B0, AT A2 5% 1 7 2515
XF 4 He BHE UEAT IR 5% 8 F O 7 AR AR HE, R
FHANOVAXS S 45 itk 4577 225347, >R HiTukey’S
BT L2 E LA, BP<0.05M2% 5 B3, 7 Graph-
Pad Prism 5 [ 22 Tl A G IR 3% .

PO N

2 4

2.1 ‘AREESHh

m T S IR By R X AR R
T 120 B ) S GO S, AR R A0 i RN RDIE 28 2
S LA R e &5 URE ) BT R /N RN g R e 22 S,
Hh A 2 B R 1T 20 Ly R 42

K WUORL 40 S (granulocyte, G): K/ K (14.05+
2.60) umx(8.97+1.40) um, ot S I ZH L EK E 1130.05%:+
1.11%, ZE2REXYHEE, 8 59ottEgimn
TR ) . GimesafIMGGH A g5 R PR, X
S UKL ) 5T 35 A W TR T AR (151 1-a, €

v ] 74§50k 2 Jfd (intermediate granulocyte,
1G): 7 KBRS 240 M 55 /1N U 248 i =2 6] 58 3k 48 i
e ge g I — 28 v (] BURIURLZ0 M, R OB B
T, R REOR 4 OE AS N T E Z ], HA
55 KR AN IX 4y . MGGH a2 IR R, o
(i) 75 550457 241 e v ] R A7 78 8 1R M JOURE 0 0 e
UKL, HH 5 A 1 8 R M R UKL ) BT i e /b T
KRR M (] 1-b, £)o X — S BUAH L R /N 2y
(13.7742.13) pmx(7.45+1.83) um, 7E 4% 257 11 20 Jfd
R D, A 15.31%+2.01%,

JINYICRE 21 JiEg (semigranulocyte, SG): K/ A
(13.94+3.98) umx(7.20+1.20) pm, %5 HoAth 3Fh 258
HREAH L, B, 29/433.54%+0.98%, £&
PiERIE , E A R AT OGRS /N BURL P I
T o0 W R ORE (1 1-c, ) /NBURLZ0 i BT — &
I R, T RE S AT A O

175 BH 411 Jifd (hyalinocyte, H): 1% BH 41 Jifg fA U 7
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E1 AFEHHETPEEEEMBBERES
a~d. Gimesa¢ s a. KBURIAHML, b. (8] BOBTRL A AL, o NBURIARNE, d ZWIAEML: e-g MGGH:h; h PASHE(h; i b feth; j. o5
FRBRA; GORBRANAL; 1G. b BB A SG. /ANBURLANIE; H. B ANE; B RRIRIOCIEER KSR BRI, A
S AR AT RS RO B AN BRI 5T s L R=10 pum

Fig. 1 Cellular morphology of hemocytes from E. sinensis under light microscope

a-d. Gimesa staining; a. granulocyte, b. intermediate granulocyte, c. semigranulocyte, d. hyalinocyte; e-g. MGG staining; h. PAS staining; i. Neutral Red

staining; j. Sudan black staining; G. granulocyte; IG. intermediate granulocyte; SG. semigranulocyte; H. hyalinocyte; black arrows indicate the large

refractile granules with eosinophilic materials and white arrow indicate the small granules with basophilic materials; scale bar=10 pm

AN RN, KN R (9.4943.40) pmx(6.02+
0.88) um, FE 2y b A A0 A AY21.11%+1.61%.
7 W20 B b LT S AR ORc ) o (181 1-d, @), JF
L EA BN UL A0 i 55 14 4 e

4 JOLLE AR AT RFGURL A L . (a2
LA . /INURE 200 i L) K% 375 BH 40 i 2 e B PAS YL
WA, RV EH 20 (81-h), kL
PS5 RN, A KRR RSB E G, F
BT, R E A R ERY
(El1-1), 4FPEHIAN M AN RERE IR PHIR YL 5, 3R
W H A& R L3 (B 1-5)

2.2 ‘MERERE 4R

ARPEARLAN M, HR R BURLZH L 7E ACP
AKP ., -7 % B 1 19 6 LA S PO 2 Hh ik s B )2
N, T H A 3 A0 i 34 Sk B R BURE 4 i A
ACPHL Ao b 7R 21 €8 11 BH 4 S 1 (812-a), 5 (L4
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M LA 2920 70.18% . [RIFE,  FAUURL 2 il #E AKP
-] 2 AR TS T it e € v S8 7 2T € 1 B S i (%1 2-b,
), B 5M66.42%F168.37%., 1EPOYL{E,
L RE UL 2R 2 R SURE 41 Af 52 B SRR €8 1 BH M
N (E12-d), AN T 2R JE A IR A el R 2 R A 44
i ) 35 A B P S (1 2-¢), B 7E PBS I A 1Y
25 2 FRE A H BB s I (T 2-) 0 v,
TR AR 240 1 B S 2 L 451 24 4 65.23%

23 ANIREEKXKSEREFETHCHEM
DHCZHK KT 1k

SRREEES 3 SN I N RV
5.06x10/mL, fEESI1.5 G, AN TG4 g
MM A R ET, 3hE, NTREHEE -
Tt T 6 hikBIEfE, 29°59.57x10°41/mL,
PEI AN TR 2 THC B 3 5 TR A BRAL A A= P2
(P<0.05), H I3 & T30 h/kKF(P<0.05), ik
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B2 drfeyyEE %R I AR IE 1% E L
a. ACPY:fty; b. AKPYth; c. B- 4 BEES BRHG e 6; d. POYLfh;
e R INZR LG IR AR A I3 B2 s £ SARTEPBSH i B 10 %
EXF I LR =10 pm

Fig. 2 Localization of enzymatic activities in E. sinensis

a. ACP staining; b. AKP staining; c. B-glucuronidase staining; d. PO
staining; e. control incubated with phenylthiourea as inhibitor; f. blank

control incubated in PBS alone; scale bar=10 um

AbFRH F A= PRER K AL FR A (8] 9T 3 25 5 (P>0.05).
WfE, N TG MBI A i F %, £24h
J FEA KA T 1E H 7K (1513)

AR 1.5 hWIT IR, R UKL 40 i 5 6 45 25 ik
B 1.5 Wil 7 o I 40 B L B 2928 26.95%, T3 h
JG b £520.59%, 12 hEREE R, £913.09%,
FE24hE XA TIRE . FEESRSBRES, AT
JRR Y 21 K ATUR 20 Jf B f91) 24 8 2 1K R Ak B 2 R
AETRA, HAE3. 6 FN12 h A TS 20 K ks 40 fitg
TRERI R, WK T 0 h A (&14),

7% WA B A W, L5 hiy24.62%
M2 6 hi38.99%, kBN KM, RO, AT
TR YL 2 4% B[] 0 P 0 L B ) 2 3 e TR
241 (E15). SubmEAT, A H gl AN TR YL /Nt
R A LG B34 A BT B, o N TR T i
B, 7E3. 6. 12124 hi4 i 2% & 0 hig) il 7K 5
(E16)o LA, i) FLASURL 20 it W A 0 b

15 b 2 A ALFRZH blank group
3 DA4H4 saline group
=\ T /&G4 injection group

K> 100
>

W

0 1.5 3 6 12 24

I i1/

time

B3 iSRS BRERETEREE
THCHENEK
R R 5 85 2 9 ) — I ) 2020 1) 2 5% 235 (P<0.05), 1295 5 )
I [R) A5 4L 22 5 i 3 (P<0.05), A
Fig.3 The changes of THC after injection of
A. hydrophilia
Different letters present the significant difference among different groups
at same time (P<0.05), * presents the significant difference between

initial value and values at each time in same group (P<0.05), the same

below
307 O R ALPEZ blank group
0O 2E#E2H saline group
40 1 B\ T Y44 injection group
- aa abl
é gl) 30 T 2 o) ’ll? a Ea
RE b |l
R § ok
fmg 20 4
10
! || :
3 6 12 24
Ik [7)/h
time

B4 SESIEKSPMEERIERESR
REURLZH AR EE 512 1L
Fig. 4 The proportional changes of granulocytes after
injection of A. hydrophilia

3 iR

AHEFE oA TR g R M AR S 4
R A A R S e S 5 L R 8 B RE AR D
TEZBOR e sy b, AR 8 F A iR A5 T hg
TR A M 32E . EWIARIE . VBRI A Y
DA RBORL A M o B 1 2 B[R] B R A5 45 4
A, AN TR S 8 i 240 B A S 5 1V 25 R A BRI

http://www.scxuebao.cn



1218 KopE o R 41 4

O ARAEFEA blank group
50 - = A4 saline group
m A\ TG4 injection group
b

B /%
percentage

i [)/h
time
5 ESEKSERERTEAERE
IERR A A L 512 1L
Fig. 5 The proportional changes of hyalinocytes after
injection of A. hydrophilia

60 -
O ARAEFEA blank group
= A4 saline group
m A\ T/& Y4 injection group
b abx ¢
o\\°°c"n4o aaa 5230 a D aim oP
HE g
s}
g
= 20
0 | | |
0 1.5 3 6 12 24
S [7)/h
time

6 ESIEKSBMEEGEPEREE
/)N UKL 200 A EE 51 22 1
Fig. 6 The proportional changes of semigranulocytes

after injection of A. hydrophilia

WAAAIR] o 7 W 20 Bl 22 00 3 DA O 2 Il 2 i
TR BT A NBURLAE I BOA y E A
AL REVE T 5 T R AUURE 240 1 78 B8 R 5 97 I 45 5
FIR BRI 7, 282 5 B A AL g )5 (proPO) &
GEROBE " (HOR, TR e W e 3h W) i 40 i
Or J BT T AT AE A TR DL . 2 B S
Fef GE i o0 o =28 ML, B4 1 =7 3 AR 3
T RE A P S0 2 45 A 4 S0Rs 1 240 1 23 R 428 55
SRU T UV Xof o A Y B A 1 270 DL SR
KAy BT TE T, A AR AT DR
M AN N 32K, (HARRFP S —E e
(922 5 o {91l r e 50RE 1%) ROURE 40 i LB 7y
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R22 . RAYRURL 40 i S 58 ROk A i, o
30 K URL 20 M 20 B B e, HAARZ R
JIN SR B 5T R TR URL A0 A B A AR 2R R
WL 5T o T DL A Il 2 R 3 S o RIS
FROA R 8 2% B (Scylla serrata) il 40 i 0T L) 43
425 . RIBURLAH AL, rpA] BRI M /N UKL 28
H B T URL A0 A o A B S8 AR 4l 48 R A S B
ESE IR YA NV N 5 100 W 10 29 5l s AR 0 A
GEESE LA M 4y A . KPR AHR(G). i) Y
ORI ML (IG) . /)N FIURE 200 1L (SG) #1325 BH 41 Jif (H) o
X 5 [l 23k AU G T Hh AR G R 1 40 L Y I 2
FARRL, (HAZWFIE & S L ) 5 A BF
FAHEFER, MBS RREL, &
o ML 290 R 1) 49.8%+7.5% , 15 I 41 i K i /b
A o 00 20 KK 9 0.2%+0.2% ;17 Lv25 17 rh 4k
YRR N 20 M o 2R pE SR, A 22 R
R B BEERAR LM F YO RS,
A AL B I A R R AR gen32E, HaE W
4 Jif %5 S R 22 T KURL 40 M i B D . (HOR 7
AbgEd, KB H 530.50%, 171/ 4
MR %, K%133.54%, i X Fl 22 A0 R
R, ATREJE th Tocgm b 4R g B e b T AR R &
B CRAS TR Y o Fifi 2 3k A5 v A ol 2
F148~52 g, LvAESL 0 If AR s AR i AR gl
BRBNEO, WA H AR e
56 IR FE 5T ) R R UKL 28 Af AN /N R 4
b 8k UE S R 1 ] — AL 40 B A AN ) AR 2 AR
CIN Ry R IR NS R TR 2 &l O E 2 L N T}
T A A L L B B A — o T ER T URE R R R
INASTE ZE R BURL 20 e N UKL 46 AR A AT fig
AT A B AR B B . Bodammer™® 1A h AN 6] 28
U1 O T = W s R O = 1 I N 1
B, X —{BR i g Brouwer 5 HTIAE] . flATTIA
S, v ) Y A0 R )N YU 20 i N R RURL 26 i
B —FRIE X, Wik, AR5 ryh
(i) 750 R A48 56 4 AT R = Ak T /0N 0B 20 A 1) R
R 20 A3 Ak A R iy — AN AR, H L BT v B
A VE TR AR IBURL , LA W B /N UKL ) [T i
WEWT . PRIt HEDUAE N R kB B BLE G N [F] Y
AT, Hoesh Y 4 E R R 250 B
PE 534k K A DL 3E A [R5 oK o X vp & i
B 5E B0 ) I 20 B A3 28 B AR e Y R R 2
— o JE ST I 4 M AE S RN R R B B B L
43455 DL K43k 3o A8 0 it 5% /K 48 s A R
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SRR DR =25 TR UK -8 S SRASES 8 (1
Y o K 2Ry, B SRR
R 20 il 2% o B, & B b A o S R i 41
W, AN R R 200 it 4 8 A G il G o
PRSI, 3X 5 Mattozzo 55" F Gallo %5 "By A 58
G M . B Gallo% 0K ik 6 MR 4% (Squilla
mantis)P L 40 A 53R 328, FH A R /NSO 20 g vp
[FIFE A A B A AEFE o 3K 1T BEJ2 R T[] 2% 5 16
B o X — 25 R, A U i A A ok
UKL = 2 e R AR e oG, IR 25
) G g I 28 N T AR 32 4 L 1 ) e AE AR
AR . B S LB 2 FAE THZS M
W, 2H B 5 3 Al R R e A Y
AR, BRSPS R, el
T 1t 9k T b 1) M S AR TS TR ) B A AE T I
o, REOEA T4, X 5ARMR ML IS H
o MRVEREREG . MR ER Y EE
() K it Tl FL O PR A VR S W 5 B W A S g
B AR R S R KO AR AR, AR
W, TR M i 2 T R 6 P 3 R g A T o 4 g B T
KPR A A AE , X i ROBURL 20 M5 1. B-
T 26 T TR A O A M PN O A P — oK i
i, HAZ 500400 B A, KR
Bt BE PR TR . AR ROBE DL SO B AR A
TIRERT, By, 7E W MR Lk AN 3 [ (Carcinus
aestuarii) M40 A5, © Uk 52 H i 40 i &
A p-H AR . AT RY], TErhAeo 2
RAORE I M e, o A7 7 B- A MR I R Il (H L
TE AR R S A 2 1 28 v VR LSRG — 20 BT

T 2P YRiut, ANEPFETHC
FIDHCHs bR 22 3R, ARG R /R, EH
R, PG THCHE 29 4 5.06x10°4 /mL,
R T R A THCK Y o 7EVE ST g K <
i B A BEER K S, 1.5 hN A TURYL 4 THCA /)
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The composition and classification of
hemocytes from Chinese mitten crab (Eriocheir sinensis) and
primary research on immunological functions

HONG Yuhang ?, YANG Xiaozhen ", CHENG Yongxu', XU Minjie ',
HUANG Genyong ', YANG Zhigang ', HUANG Yi’

(1. National Demonstration Center for Experimental Fisheries Science Education,
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Centre for Research on Environmental Ecology and Fish Nutrion (CREEFN) of the Ministry of Agriculture,
Shanghai Ocean University, Shanghai 201306, China;
2. School of Animal Science, Xichang College, Xichang 615000, China)

Abstract: To study the classification, compositon and the role of different types of hemocytes in immune response
in Eriochior sinensis, we researched the composition and classification of hemocytes from E. sinensis using
cytochemical assays, cytoenzymatic assays and morphological observation in this investigation. Meanwhile, total
hemocyte counts (THC) and different hemocyte counts (DHC) were performed. Our results showed that hemocytes
from E. sinensis were divided into four types: granulocytes (G), intermediate granulocytes (IG), semigranulocyte
(SG) and hyalinocytes (H). SG got the highest percentage about 33.54% while IG got the lowest only about
15.31%. Only granulocytes showed positivity to acid phosphatase, alkaline phospatase, f-glucuronidase and
phenoloxidase and all types of hemocytes contain polysaccharide but no lipid. In addition, the THC increased
obviously at 3 h after the injection of Aeromonas hydrophilia and reached a peak at 6 h, which was significantly
higher than blank and saline groups. The numbers of granulocytes declined dramatically and hyalinocytes
increased at the same time during the infection of bacteria, and this phenomenon recovered to their normal level
6 h later. Therefore, we concluded that hyalinocytes perform phagocytosis with large numbers of proliferation
while granulocytes perform release of the immune-related enzymes with cell lysis during the response in non-
specific immunity in E. sinensis. In addition, there might be transformations between various types of hemocytes
and intermediate granulocytes were the interim types during the transformation. Hemocyte classification in
crustacean had been studied by several researchers but there was no final conclusion in this field. The method of
three categories was adopted by most researchers. However, the author found that there was one intermidiate type
of hemocytes and it would be helpful to the research of hemocytopoiesis and immune function of different types of
hemocytes.

Key words: Eriochior sinensis; hemocyte; cytochemical assay; cytoenzymatic assay; THC; DHC; Aerononas
hydrophila; immunological function
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