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B BAFRINMARAR HERE
TR E b BBy & i B

RM=, WK%, XET, Te#, T H#, RIE
(LR A IR R R R I SR ISR ARRE, 1§ 201306)

WE XA LGRSy &, Wi RS 5, B0 % D g i 4 Rk F B AFR
UF 40 AT 2 AL, St A Bt 20 BT o B BLEEAT AR AUR £ AT 8 7 i, R AR B
B(# ) 0.10.20 #2130 d) H AFRIT 2L LW HRB(RUEBRETREHRE) BEH
A ERRATHE . FREN, B ARFRIF T H 3 A RA, CN 05 Ah &R 4
Bk 2 M A BURL 20 Mo BT R DRI A S R e (Ko 20k 3 A K A o 2
Mo b Bl 2 AL Rt Jo KA, BR8P & e Bl 3k % % o 47.53% 0. 02, ok = 3Bk 4 L 4
31.23% +0.01, KD WRERHEMA K 21.24% £0.02, HAFWIT AN BHRE(REFR
BABERRE) FERRECENEESTRNMATTERRELEY, 3 Ml b %
W E MR, PR AR 305.20 U/mg B , A RRBMBERE A H0.236 5 U/mg & &,
T AR BRI R W EREA B, A% 0.1295 U/mg &, HAARMN, B
AFRF M AR, AR B, BEREL T TN AR EREN M B AFRIT &K
WA ER R (B M BB M fuad M R IR ) VR T M ) AU R E MR B AMRR T R O R

=k

KB DAFRIN; B AR A BRE A E B, B I E

RES¥ES: S 966.1

BRAFRJB T35 B sh#1] (Arthropoda) , B 5%
#¥( Crustacea) , 3% Ff ¥ 4¥ ( Malacostraca ) , ¥4 B
(Mysidacea) , R 4E ¢ K I AR P AT B H A
Y, WRARZ G Y RAAEE, B ark HAE
SRR W R B — R AR 7 R S Y, B E
AN 820, H A B AR ( Neomysis
Jjaponica) XEUFE}(Mysidae) , Fr¥EAF & ( Neomysis
Czerniavsky ) , RIE )" 716 FMEAF KA, B Al
X Ho A= My o A 1 K B 5 IS O T B9 B AR 3
AT
HRE I RE R F s s W T5 i e JR I
ER, AR MAERHEFRTNEERS,
HErA X RS R ENRER IR, EEE T
TRARREFMERN T2 BsY, WEEHEE

1545 B #A : 2008-12-10 &5 3 3§ :2009-05- 10

NEKFRIRAD A

( Scylla  serrata ) F H [E X} #F ( Penaeus
chinensis) "* "' | i S AREAF BO B FEEE A0 Wo ML
EEFZIMERENREHR, HEIERARK
RESYm AR A EEZRS ™, BhTH
HRANMRER D, a0 B4R H AR 2K AU 7 ~ 10
mm, %of I o0 B2 B SR AR 8 O IR X, B, B
RIA MRS, BRIREE . 7 5 8B S AL BE
Hesh YR EN R E YR, BHERM (ACP M
AKP) 2 5 Witk Z /P £ TS 3, W& B RS
Hpg R, RS SRR AT R g
ViR IE %, WHEIE TSP ES RS
T RGE T 53, 2 ML 40 M L o Y B A
FELAHMNY, BEALBEREEKE A4

(prophenoloxidase activating system , proPO & %t)

HRIGA : ER A AR RS H (30700609) ; HFHHFTZE R4 E-BFFEBgdt I B (E03009)
JERIEE : MAKJB, Tel :021 — 61900417 , E-mail ; yxcheng @ shou. edu. cn
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R SE S MR R AR L BRI R K,
RGP E T8 RS RS T M40 H i
Bokreh ) T Yok SR AR I MR P RO BT 2538 R
WA RE,

AV KT B A B SHEIR A K R B BT
Folk BAERA , MIF B AR BRI R M AME | 5 AR
AR, (B A H BB 6] e e BB AT 4R
FELFHBEEET, Ei, ABSOEsT B A&
A IR DA 25 PR B B T M S AR A A AT I
SE , Hea ARG I AN R BOR AT, X
B BT T IR R TSR, toh ks
WA BRI B S R B YR

1 MRSk

1.1 FESEH

W HIEE 24 h TR I I H AR AR4)
PR GEAA AL E SR R AR B AR Bk
i), A S L HE SR (100 H/48) ,5iR
(25.01.0 ) C.HFREICHEEH N 12 h:12 h, £
B XN15,pH 4 7.6 ~8.6,24 h K FENR, R
SIEHTE6.0 ~7.0 mg/L, X 8:00 RizHiK
/5, #e/KEd 53 I A BRSSF T WA R & 75 5E
FAK, 8 0R G I 411k (Artemia nauplii)1 ¥R,
REeILHEAT 30 d, B[R 10 REUHE—IK, 3L 4 K
(0.,10.,20.,30 d) . BURERY, ¥t i IR K 40K T
JG, B EMEAR 0.4 g(40 ~120 H) , A
T HAFORAF R E I . 55 30 R (U
it I A HARR AR Atk B ) ™ BBUHR o JUE v F I 9
UL A o
1.2 mMHEROHEREE

BT AR H A FRIFA R, P B T 83
Bk v R EER 1% R B AR (pH
7.0, #8408 30 mmol/L ,NaCl 338 mmol/L, %
Z5%% 115 mmol/L ,EDTA 10 mmol/L) , 3T &
55T A3 PR R o R IV 3 2, 3 A i Y
BA TR b, ¥R A e 4 CUk4E,30
min [FHUH , FIRE T, Wright [REEARLE,
1.3 méRaA/MINESSE MM

Btk SR H A BB A (B0 29 5 B S 30
d), 2520 FAF, M4 RBEFT IR h M5, FEDL
BAFRE WL, B HEiit4y 200 MM, i1 RS
FPISBIAN MO & L), SR & & B0 M LA K 40 g
B AR AR . (Image-Pro Express 6. 0 3K

) o BRHEHTEAR™ BRI = B2/ 1
W, 2 M5 B2 IR AT 28 0 R I 2 B AR
7&[10,24—26] o
1.4 ERHIREUR B MERINE

BUH AR 0.4 g 224 (40 ~120 R), fn
A 10 ARG BRKKE S ,9 000 t/ min,
4 TR HEL 30 min, b WA T B AT
HEEHFENNE

B EEEN  H ACP fl AKP W50 &
(g B R A A Y LARBT 5B #EATIE
BR () BRI 3 S DR ER IR — 40, 7= A= Ty B B A
BRER, BRER I 5 - AR R BRI S
BEMUHEMERLARAEY, FattE
THEH B AR A HHTS T R

BHEEH FAWEERIENE (WA
B B YA Y LR ) T IE, E—
E Y S HTR IR R R, o TV TR I R K AR 4 T
REBE b 7 20 (o 20 TR SR80 T O R PR AV, 2B 0 R 3
58, A2 EIE BTN LT W L, e 0 R 1 v
HE R, BRAME LI S g s, BRAE DR
BT, B2 & O R T S ) B E0y

B LIS D (U/mg BH) o
MEAEE S SR Ashida™ FEEHT,

FE T Farset , i 4% 80 pL 0.1 mg/mL |
W5 100 pL mg/mL JEE AR ,37 CHE
JR/K¥E 15 min R /5 MA 3 mL 0.1 mol/L pH6.0
BERRBHZE vh K , 35 100 pL 0. 01 mol/L L-Dopa
(L- =S &N & B, L-dihydrophenylalanine ) {84,
0% 1 min {8 490 nm KT ROEFEE, LI
BEMH T B2 A w360 0.001 25 1 ANERE
B ARSI B2 R BT ER RS
T 1) A HOR R TS 1 (U/mg BH) R,

THEEEREG  AEDHEREREBNEDSH
E(ERERAEYHFNAR) HTNE, ROt
Z Ok Rl e 5E A ER AR P EE
JE - NH, " 454, (Ew2E R s 6, I E 8k
REHEHEANSTE,
1.5 HUES

KA SPSS 13.0 X LR BB HAT A4
Br, R ANOVA Xt LI 4s R#EfT H 24000, R
FH Tukey FRILHITEE I, B P<0.05 AR
B3, 7 EXCEL FZ4HItHXE %,
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2.1 RS B ARFTERIE M4 AR SRS

AR H A HORAT ) M 40 M =3 e 3 B
ML R, "B A5 3 > i W 40 Mg (hyaline cell, H) |
AL 41 Hfd ( semigranular cell, SG') Uk 41 g
(granular cell, G) , HLEXI 3 7 40 fg 7E 1 240 fd
Jit o HeBJG B, 3 i I 48 M LA A 40 J BT o b
BB , 45 5 I B — 2, 40 48% , KUy
BRI, F IR 31% , HBIBR /N —E
B4, Nk 21% ,3 AR A BEEZR
(P<0.05)(F 1),

8
qq*;‘ 60
o B [
® o0 907 r
~N & E
EZg 401 b
RS
= 3 30| —E-
203 a S
Ty, 10t o
=3 B
*—‘E 0 1 L |
- EAE LR Bk

hyaline semigranular granular
cells cels cells

B1 =% ARkt 5
ARIFRRRAMES BF (P <0.05)
Fig.1 The percentage of three types haemocytes
The columns with different labels were significantly different
from each other(P <0.05)

JAF H ABRAT B 3 70 1 40 o B 28 BA 40 1 L 2

SFURL A B FD Uk 40 M ) R/ (A B 72 x 41 B e
) ,4r 814 (10.2 £0.39) pm x (6.82 +0.20)
pm. (11.17 +0.40) pm x (7. 40 0. 26) pm A
(13.10 £0. 47) pm x (7.17 0. 28) wm, H ik
/MK K, B AR BRI (R 1) . BHAL
Mo 2 R S EWEE , DEERINIE , 7235 K
BRBELRTHARZERES, BREERER
(ERR-1) , A RER A (B R-1c) , KR
BFAL WA BUER, 75 3 FhRE M, B
MR/, KA 2 4 (10.2 £0.39 ) pm,
SRR BT 5 B H B R, B R L2908 (0. 70 =
0.01), EHTHEWE, KA, H % B
BRI, LA D, 3K > LSOk 4y
i (ERR-2) . RPRgfLE2MEERER, B
RILER AR, HK A8 (11,17 £0. 40)
pm , B FC Y8 FLBUR A IR IE (38l TE B, B IR
BOAEMEERERE, B8 2D 8K (B R-
la) ,BHTHEE T, A BREERME (BR-
3) . Bkig L 2/ E Y B (B R-1b) , 2>
BERE . BRLCEZAWE, PEMERDEE, b
BT 3 P i 40 o LA S0 0 B P A B SR IR
Bk B EE, BHEENET , HiRE 2
WETE , K g bk, i K B F R E R
BRI AR-1,4) . BURi40 M2 3 FpASAI 40 e
B B R B 40 B , LA A3 2 I 2 U 440
HI1.2 F%, 2075 (13.10 £0.47) pm, B & HAR 2
2 Rk 4H B 90% , 2975 (0. 54 £0.01) pm,

F1 FEZE MMM . M/ EE
Tab.1 The size of nucleus and cells, nucleus/cytoplasm ( N/C) ratio with different types

T HHERZE(pm)  HREER (pm) HHRK AR (um) HHRER(um) B,
haemocytes tvpes the long diameter the short diameter the major diameter the minor diameter (NJ/\C)
ytes typ of cell nucleus of cell nucleus of haemocytes of haemocytes
i)
hﬁlﬁiﬂe?ls 7.15 +£0.25% 4.90 £0.18% 10.2 +0.39* 6.82 £0.20% 0.70 +0.01%
%%ﬁﬁéﬂiﬂ@ 6.72 £0.28% 5.14 +£0.19?% 11.17 £0. 40? 7.40 +0. 26° 0.60 £0.01%
semigranular cells
R4 7.01 £0.21° 5.05+0.21*% 13.10 £0.47% 7.17 £0. 287 0.54 £0.01%

granular cells

E A7 EAKARTRARARZREE (P <0.05)

Notes; Within the same column different letters indicate significant differences (P <0.05)

2.2 FALXEHMEBXRFTRITERFEEHETN
MAEREHBE(AZE 0,10,20 130 d) H

AEEAFBERA NS (ACP F1 AKP) . ¥ B i A1 B 48

BRI AT T R R B :3 BRI TS A

BEHANMR R B B0 A T B P IR . X
T L B EREE (ACP 1 AKP) B8 4k 5 09 B
B, ACP fl AKP 43 I 1 0d f (0. 419 7 =
0.004 3) U/mg ZE 4 #1(0.355 9 £0.038 6) U/mg
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EHMZE 30 d59(0.127 4 £0.007 0) U/mg B
F1(0.061 4 £0.004 9)U/mg B, TFHT
69.64% F 82. 75% , WA AR BEZEF (P <
0.01), 10 d i+ ACP 1 AKP [ T & N BE o
BITRET 0 d fY49.42% 1 55.35% , B 18K E
AR %% (0.212 3 £0. 014 0) U/mg & A
(0.158 9 0. 011 9) U/mg % 1 ; A B BE/K E 7
10 d A BZEFE, M0 df(324.66 £19.50)
U/mg BEEFZE 10 d [y (442. 62 £16.18) U/mg
EH, 5 FHE(219.26 £32.43) U/mg BEIH
BHEEHERP0dNBALBHE LR
(0.222 8 £0.002 5) U/mg 1, ILIE H—H4#
F204d,A20d B 30dIABERBETFH,E30d
BB S ALK F 2% (0.131 6 £0.011 9) U/mg &
H(P<0.05),

AR T B B H AR Fbe iR 85 B2 B (ACP Al
AKP) BAHEBMMBAEABNSEFNBEER,
HPEHBRIUBEBIBRANES, TR
305.20 U/mg B, HK 2 ACP MEy &4k, F
¥14y B2y 0.236 5 U/mg & F A1 0.208 6 U/mg
HH, TSERMENZE AKP, £ Hr B FH AN
0.164 9 U/mg FH, BB B B A& FleiaF
RMBERREE (ACP) S 2 5B ALK S EHER
i N0.1205 U/mg EH(E 2),

3ACP alKP =LYZ 2P0

=8

25 0.5
52 0.4
ES 0.3
=5 02
#¥E 01
300
&5

BfE/d time

H2 FRXEMIFLAADBELES(ACP 71 AKP) |
AHEE(LYZ) B S LER(PO) R EHIEN
AR A LANARTFEARARERBE(P <0.05)
Fig 2 The enzyme activities of ACP,AKP,
LYZ and PO of the different days
Different labels with the same group were significantly different

from each other(P <0.05)

3 g

3.1 MméARRgS K ARFARS

B B S H 52 3 4 140 i i 0 B, 2R Ak
AT, LAl 4 & Bk 5, ok
&/ R A I 4 B e i i LA BU R
BRUOM ARBST R X RE H 3 B A BT

B 1 20 b LA 2 B, AR 5T R BR H ASHTRR AF
MM FZA 3 FpAY, 5 7 5% B 400 2 JB0RL
MR, BRI EE WA F B 52 sh ¥
M40 8 43 24 i 2% 5, 30 Cornick™) 4 28 Jp 4F
( Homarus americanus ) {20 K850 4 2K 5ihE A
SR 57 BA 40 i v 7 £ J0RL 4 Fa 0 Sk 62 4 5
Vogan 2 Ffj % 1 /8 ( Cancer pagurus ) {4 Ifl
A5 4 26 % B 40 g (hyaline, H) | W8 R 14 5
%741 it ( eosinophilic granular, EG) . 1 5, 14 J5URE
ZH M3 ( basophilic granular, BG) FilIg XUH: 5 ki 41
Jifl ( basophilic and eosinophilic granular, BEG) ,
{E0KE R S50 47 1. 20 B 3 A 57 B 40 G 2 50 40
TSR 40 B et 32 10

SERE 5 B H ASFTRRAT 140 B be A5 LA RIOR 40
iR 2 , Uk R F0R 40 I , T 5% BA 40 B 2, 3%
5ty B M& ( Eriocheir sinensis)'™ | BLBE [ 4F ik
( Oratosquilla ) (291 M H A& B 4F
( Macrobrachium nipponense) (1313 b 1y, ek, T
TR B EAF ( Procam barusclarkii ) F1 77 E X #F
( Penaeus chinensis) (2613 Fibr A7 20 M o ( TG0k 2
J8 /INURL 20 A DRSO 20 ) A LA /) B0 20 B
HWhls% ., WiTEZ R 58 s ¥ i 240 i ke Bl BT o
H AN BESS XT4F ( Penaeus monodon) ™ , B SEHENHAF
( Penaeus stylirostris ) (2] 2 1) 3% WA 40 i 190 L 19 B
2, HUCR R Y, B /D B ORI M o X 158
WAk FERSbRENERERE,

A FIFF Y 3 f g i /g i e, 2
PR R BLHAE H AT i 20 B S B AR =
MR ) , B IR | 2 R A i A 2 B AR
YRIg , ELA&-2L i 40 i /N BTEA B/ T H AE AR
B (11.3+£1.6)um x (9.8 £1.7) pm, ¥
BRI (14.7 +2.3) pm x (10.9 £2.6) pum, i
BIAMAE(17.6 £3.7) pm x (12.6 £2.5) um™’,
B HAFRIFARK (7 ~10 mm) Bl /0T HA
AR (FH7 5. 04 cm) B 1 H AEIFERIE R
9 BEBE R (9. 47 ~ 13. 35 cm) 3 Fi i 40 ( T
SIURLZH L /1N UL 20 B I 0RE 20 B9 ) B S 3 2R/
A8 (10.1 x9.0) pum,(10.8 x10.0) pm F
(14.5 x13.4) pm #i5 B ARG AR AR , 368 1
RN S B S s PR AL O
3.2 BEW. MELENEERERESPEDY
EKEH

RN BRI AP RE RS 5T Y

kempi
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EEESMEES T, BRI EMIMBIR L
g b Tt Fesh i sk B P H A B R, Hk,
Z T AMNERRE"™ B R i HE e
A RENESIYAR R T Y B& 22 nmR
BERA, BT HABRIEMEER D, EL2K
WAL K 7 ~10 mm, fn 3k EARMESCER , B SHX L
RS YR N E, (GRS 2RI HRTE
o AR KRIH ARSI 24 RS
KEERBRE,10 d A EER,FE G HKE
B B PEAR , X 55 T 3R AR A5 Y AR SR i KR
SRS EBEW P HERE KT RELE NSRS
—SE BIAERIE:, UAHA B AR B ARZEAE K AR F Y
BB RN E S AR, X S7EAR R A
KB BIGERFHEAENREFAR . &1
KB H A BOar & B Bt 2 R P S B &
RS, X R £ B 5% 30 i bk B I R &
BER, 75 REEAF fh oo
RBJE B T IRATI AR 2 2 441, V5 T T B I %2
SMEFRHEHIRBA X, BRERTS5%0%
wHsh, R EES S EAR RS R RBRK
BBEBER R RRomEIR, RIRMTIR
R, FEE R E , ACP 5 AKP FiiE #hi 2
ARRER TREEE, RIS H AR SRIEA R
MK B BB R B TS AR ), R H R R T R
RFERNERK IR PR EAR BB, A2
BB ERS 5 ATP kT8, BiRE TS
J1 HBREANMA K B T W R R R g

AFREIR, H AT B &AL B SR KF
BT B RE, X Re S HEEFAE
FmHEFE X, Xt EAFEIFAR LT
BBy E AL TN B R, By AL B R A
MR BER L, TR TR, X5 EF %Y
Yt A R 254 )5 0 E X AR R R T RE R ST A W A
R, Fox R 4 W & A TR B HE RS, PO 1 ) W
FElRfas BA —E MMM, XRS5 A LEs
WE 5REE SN, R s K R,
HESMEERE X  WE TR IE ¥ 48
U TR FENBIEIH S ARYEI RN
WIEARREBIRER ™,

B30k
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Study on the morphology and classification of haemocytes in
adult Neomysis japonica and the immune enzyme activities at
different developmental stages in Neomysis japonica

ZHAO Liu-lan, YANG Xiao-zhen, WU Xu-gan, WANG Jin-feng,
WANG Xiao-yan, CHENG Yong-xu"*
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,
Shanghai Ocean University, Ministry of Education, Shanghai 201306, China)

Abstract ; In order to classify the haemocytes of adult Neomysis japonica, light and electron microscopical
studies were carried out. According to the presence or the absence of cytoplasmic granules, nucleus/
cytoplasm ( N/C) ratio, the number of granules with different sizes and electron-density of their cytoplasmic
granules, three types of haemocytes were recognized in adult Neomysis japonica: type 1 hyaline cells ( no
cytoplasmic granule) , type 2 semigranular cells(a few cytoplasm granule) , type 3 granular cells( abundant
granules in cytoplasm). The proportion of the three types were analyzed depending on Wright’ s smears,
and the result indicated that the proportion of haemocytes(47.53% +0.02) was the largest, while that of
hyalinocytes (21.24% +0.02) the smallest. The size was increased from type 1 to type 3, however, the N/
C rate was decreased. The activites of acid Phosphatase ( ACP), alkaline phosphatase ( AKP), lysozyme
(LYZ), and phenoloxidase ( PO) were analyzed by biological and chemistry methods in total body of
Neomysis japonica on 0 d,10 d, 20 d, 30 d after being hatched ,respectively. The activities of ACP, AKP,
LYZ, PO were decreasing with the growth of individuals. The activity of LYZ was 305. 20 U/mg Prot on
average, the highest in the three enzymes; the second is ACP, at 0.236 5 U/mg Prot; The activities of PO
and ACP were almost the same at 0. 129 5 U/mg Prot in adult N. japonica. In conclusion, hyaline cells were
mainly haemocytes type in adult N. japonica. In addition, lysozyme played a siginificant role in immune
process of N. japonica. The activities of ACP, AKP, LYZ, PO were decreasing gradually with the
individual development.

Key words; Neomysis japonica; haemocytes; morphology; classification; phosphatase; lysozyme (LYZ) ;
phenoloxidase ( PO)
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Plate The haemocytes of adult Neomysis japonica

1. Light micrograph showing granular cells with a horseshoe nucleus, granular cells with pseudopodia, hyaline cell and semigranular cell

stained with wright,stain; (1-a . the semigranular cell with a horseshoe shape nucleus,1-b. the round granular cell,1-c. the hyaline cell
hardly with cytoplasm, scale;: 5 pwm) 2. Transmission electron micrograph showing a hyaline cell; 3. Transmission electron micrograph
showing a semigranular cell with a bell shape nucleus; 4. Transmission electron micrograph showing a granular cell (H:hyaline cell,SG.

semigranular cell, G ; granular cell, N nucleus, V ; vacuoles, gr ; granules of cytoplasmic , Mi ; mitochondria)



