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T DL =Yt T (Portunus trituberculatus) FIBFFE 4 AF58 2 R0 X HL i S ALl I R G AN e BE AR BRI B2 . S5
430 mg/L..1 mg/L.5 mg/L..20 mg/L 2 EALFALL, 4351 F 0 h .6 h 12 h 24 h 48 h BUREFF I TAHSCHEARINGE . Z5 R0 &%
P X PR 8 1 AR L 2 L e 5 L i 4 B 5t L L A P 48U A L (proPO) 17 7T mRNA 35 AR B IA  BG T1 1Y)
SN (P <0.05), £ACFRAL MMk 2 EUE & T 6 h ik B, 12 h R IR X BRAL /K5 45 Ab BRI 41 45 i 35
ST T R BR 20 me/L 2 UL BRZH - WURLAN A B A0 OB SR BN T R A4, At b 34 3 24 il 240 0 1 20
PR3 ) 12 h il 24 h ISR ZE R AR AR ARG PR IFARE o A AL BIZE LR FEAR A1 S I B R T R R (E A2 fL
A T mg/L AL FRE 1L A proPO ¥ JJ7E 12 h S PR 2% HRETZKF- , 1 mRNA 2355 %00 B 2 S A Wk 25, LA B0 1f.
AL proPO 1% JJ FImRNA 355351 712 h .6 h 5 ORFFREAE ; #ALBRAHTRING /17T 6 h 512 h ik 3 e/ IMA, SRS KL 20 i
AR, AT SI7E 24 hJE AT , H 1 mg/LACBRA 5% A o S 25 5. 4% b PR 1 20 e L proPO I 7 I
T R 5 4 5 AR B S W A AR DG, T 140 proPO mRNA 2634 5 3 EASGHE, HHIAT W, = 9ok T
FAMNA T AR | proPO i 1 FI mRNA 235 LA K S ygeFe b2 B0 11 1) S Ay b i) 590 S50y v, ELAT 0 38 1) e M A
Mo AWFFE BN =R TSR AR IAEE IR I 3 B iR SR AR o [T K™ H4#,2010,17 (4): 761-770]
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0.58) em, 1 (5.7+40.19) em, (45T it (104.84+9.6) ¢
SEERTE AR 10 d, K ERE S 31, pH 8.2, i (15+
0.5) C,iEZ A, HHK 2R, ok &8 172 ~ 273,
FEHEAR TR 14 10 % BEMEHT et ) AR T2 AT
1.2 SEWEEIEE

HR4fE Chen FIAAI R S50 1 T /K FRFE IR IE 27K
(IS A EE S R 0 ~ 46 mg/L F10.01 ~ 293 mg/L "7,
SR BE 4 BE T Z RS VR 430 0 mg/L (H
SRUEIK T FRZH) . 1 mg/L.5 mg/L .20 mg/L, 5 4 & K
FH10 /LA S AL B WA T IR . SR IR R 4k
AL E AR, ST AE 29 5] 2y (0.0840.01)
mg/L.(1.20+0.08) mg/L.(5.37+0.10) mg/L.(21.26+
0.35) mg/L. SEHGHPRER FRAE H AR MK e ) =
Yot FEEDURR 48 h )5 BEDLES A S v  FE 5
A IR KA (136 emx 90 emx 70 em) 4337 = Pi s
THE 1S5 W BB 3 AT 4L, S R A
MRPEDRL, FRAE A L5 3 ] 5 A AR TR] , 45K 53]
TR 2 E R B2 SR K o S5 0] = 1
BAE T G IR 73525 0 h (6 h 12 h 24 h,
48 h,
1.3 @&
131 M#ERRE 4K R L3 HEE,
FHIE TR 5 551 S M2 mLVE S 85 I =90 4e 75
=P R OGO A A A I B BN, S A v 7
S AT mLE K B 1) T T EE 7 (0.45 mol/L &
1k 85.0.1 mol/L % 45 §%.0.03 mol/L. #7158 TR — 4.
0.026 mol/LF74572 .0.01 mol/L EDTA — 41, pH 7.45),
Ik E S O BE R A R LR R 1 L Rl 3
HUBEGUEE N A 7R B0 TR AT, 0.1 mL &
F2 FH F 200 M 508 I 2 , 1 L FH T I 200 R i
Py (HLS) (%, 3 mL H T 40 E RNA BY$EE
1.3.2 MR mMEAR~HE & B mLit
BE MM ELRE &, T4 °CF 700 g 5.0 10 min, B (4
VW PR T — 80 C T e d b I A2 5 0T
T IR B4 00 200 B 1 mL G R A AR R — — F e i
B 2% vP (0.01 mol/L. — F IR 4 .0.45 mol/L. 54k
£1.0.10 mol/LFFAEIR =41, pH 7.0) ZZ12 HE, 4 CF

700 g 5.0 10 min, il 2 _FIEW, 1 mL JC R
TR B2 WP (0.01 mol/L —-FRAHEREN .0.45 mol/L 54
fE44.0.01 mol/L & AL5 .0.026 mol/L 4k, pH 7.0)
H T, TE VK LL20 W x 30% T 28 1 7 I A
1 min, 7£4 °CF 15 000 g &5.0> 20 min, B35BT A
HLS, Tl A A il S50 il .

1.3.3 M#ZAAE S RNA BJHREN M3 mLATHE Mk
FEf, T4 °CF 700 g 250 10 min, {5 25 ¥ (43,8
Wiz £E 14 1 40 S DT VE A 1 mL Trizol, 3% B8 Trizol® i,
7 (Invitrogen' ) {5 FH 156 B 452 1 2 HU L 40 i L RNA,
%% RNase-Free DNAse (TaKaRa) 71 1k 25 B4 5 RNA K£
it Y DNA, FI 28 40 0] L' 43 006 B2 11 (Ultrospec
2100pro, Amersham, Swedan) # 17 % & & I, F3 HX
1 pL B RNA RS T 1 9% Bl M s i ik L 26 s
SERVE BN RNA 52345, —80 CIRAF, T T4k
JifE i mRNA 235 B9 5E

1.4 SRIEIEFRAIMIE

141 MEAAPEELEME i 20 550 I e 2R FH i
BRIT M 7E Olympus A1 22 W 5058 T BT 50 O
25, H0.1 mL AL EE bk L AE 5 5 0.1 mL Y 109%
T Eppendorf 5.0 HHE 2], [8 5E 30 min 7, BUR 2J
007 Nl 1118297 ' TR S V1 -3 3 = 1 v 1 )
(Semi-granular cells, SGC) UK. 41 Y (Granular cells,
GC) BV (Hyaline cells, HC) FLEIALZH I (Total
haemocyte cells, THC) i 1% .

142 SERESENE RMNIOHemE""
D5 Mk 2 Hp B i 283 SR 22 BN (DA) 17 3, 452
YEANF .

W 4l K. DAFR #E B FH W R 3 R BUDA
12385 mg ¥ 50 mL 0.0l mol/LEL /2 . Ilf J1I i JH
0.0 mol/L EEFRHEFE R 1 pg/ml) M3 0.1 mL, JH
LKA L - 10 RS, INA S B 2K AR 7%
T B R YE IE T B4 mL, F3ILA 0.5 mL 0.05 mol/L iz
2% vP U (pH 9.0).10 mg S ALAA A, 253 #1275 5 min,
700 g &5 0> 10 min, B 37 3.0 mL, il A IE BE%5% 3.0 mlL.,
0. mol/L E51#2 0.5 mL, #1%3% , B30, T JZ27K4H 0.5 mL
I KA 2 1 mL, 245 Y91 A 0.01 mol/L EDTA I
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2.4 mL,0.5 mol/L FIA ¥ 0.1 mL, FE43TR A1, ## E 2 min
J& HIA 0.7 mol/L B84 A7 B2 £ 0.2 mL, Ji # 4 min, £5
ERJEIMATA Y 5 mol/L 2202 mL, $£4), T80 °C
K A #AS min, FV AR A, & B A 0.1 mL
7.25 mol/L BATR , IRAT, AR H KA 15 min, 14 7K¥%
G TR L WA 325 nm, &SI 375 nm 2 DA
PEICHRIE
MR H DA 2 BB A R

DA /F‘?%:MXDIXD(,

s b

Fo: FEAVE BIDOGTEEL F: 25 A I PEOGTEEL
F o bR IEE 9O

Dy: PUEEIML AR FEAREEG D, . SRUER AR
143 MR RWEEEEARNE maim
AR JELE F7 B9 5E 2 18 Hern a ndez-Lopez 25 ™ ()7
2, AL-DOPA R 4, 5 0.1 mlL Il 41 A2 35 figt 7= ) B
it 55 0.1 mL 4 9 25 i W (0.1 me/mL) JiTA 96 1L
filg AR H, 75 25 °C RIS AT B 30 min, SR S50
A0.1 mL L-DOPA (2 mg/mL) %%, 95 10 minJ7, 37
B A AR A, 7E 490 nm T 45 1] B 2 min I 12 6
B (OD) A, I 5E 30 mine, 111 20 P55 40 Ak Tt 0%
FIHALE LR s TSR 55T o i 22 e AR I
OD,0 4 J110.001 2 14> il 1% 1 B4 (U * min ™'+ mg
pr)o S I E 2 M8 Bradford % Dz i 1
144 BESEILEERE mRNA RiZHINE

(1) Z5—4%% cDNA Y5 e LAELRNA IABEAR, oligo
dT J5 1905 i cDNA 25— o, R 20 pl SR R,
U RNA FEAD 2 g 0.5 pg/ul oligo dT 2 L, il DEPC Ab
FHZKAME 2 13 pL, 70 CZEE S min, VKIGTEE 5 minJi7,
JiIn A 5%RT Buffer 4 uL.2.5 mmol/L. ANTP Mixture 2 uL.

M-MLV (Promega) 1 pL,42 °C 3% %% 5% 60 min, 7£90 C T
10 min fff M-MLV 2836 2 1F 2 0

(2) 2 € 1 PCRYA K i M %0 Ak i I mRNA 3%
Ko MRAEA S 2 BEAC Y = P il 40 iy 4L fk
fif J5i (proPo) %& ¥ 73 ) 51] (GenBank : FJ432697)
B —actin ¥ HFB 53 ¥ 5] (GenBank : F1641977) %3 15]
Yy, I LA T AR TR AR IR S5 A BR A WAk
(F1), VLRGN cDNA St Hi kiR K IEE |
TEIEEE RIS FA LI S8, S PCRY 1Y
WK Z M 10x Tag Buffer 2.5 ul.,2.5 mmol/L ANTP
Mixture 2 uL, b= FIES #9451 uL, cDNAKIAR 2 pL,
Taqg DNA A FO.S5 pl, il K 4liK 225 pl; )X
N 2% A2 95 °C 1 A8 1 3 min, 94 °C 48 14 30 5,50 °C
(proP0) /55 °C (B-actin) IR K 455,72 C 4E f}145 s,
proPO SERAG IR BN 31, B —actin G KA 25,72 °C
FEMH T min JGEEIZE 4 °Co BAEET Y proPO FER I
B-actin /3 EY . VEEAT M8 uL PCR =4 i
TS REWEBE RS HL K , FESERE AR W R 58 T g% R
#Ho FIH] AlphaEaseFC 73 AT 5 F X5 PCR 74 i1 72
SE T, LA B SRR BEAE | N2 B —actin K (A
[ ELAE 2 proPO FE I mRNA BIARNT kK F o
145 HE.BEEAOUE 55 LL6EITE
(Vibrio anguillarum YRS BERIKTA (Micrococcus
Lysoleikticus) ¥ T4y M4 , R i Hultmark 25 * g
B9 75 ¥, B3 mLFH 0.1 mol/L, pH 6.4 M ik 4 45 22 nh
TR TC 18 1) BV B T KT o A 50 pL A5 D I 3%
T 570 nm PEAALI A B, SR 55 A 37 CARIBE I T
30 min, BCH JE 37 BIE T 7K 10 min 28 1k 07,
FAME. PUEENE 1 (U)W 71 (U,) 535004 T =X
.

®1 ZERTFEMMAMEBSUERERERRM L-actin ERBISHF 5]

Tab.1 Sequence of primers for haemocyte proPO and S—actin genes of swimming crab P. trituberculatus

A Gk gl PCR =W JE /bp
Gene Primer sequence PCR product length
Forward primers: 5" ~=CAGCTGGCATAAGTACAT-3’ 551
B AU LR Reverse primers: 5' ~ACCCACATCCGCAGAAAT-3'
Haemocyte proPO ,
B-actin Forward primers: 5’ ~-CTGGGACGACATGGAGAAGAT-3 358

Reverse primers: 5' ~ACCACGCTCGGTCAGGATT-3’
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U,=(A,—A) /A

U=A,—A) /A
1.5 HIFELESHH

JIT A S 56 B e 1 A 3AS AT A B 4 - 3 (E
+ bR e 22 (x+SD) Kow; IR 8K R J7 22 40 i
(ANOVA) Fil Duncan #5048 153471 (P<0.05),

2 HBRE5SMH

21 FEMENM=FERFEMHDZEERSE. M
B ERIR M
NS ERO I W i R SE AU 3 e

LS/ (pg - mL ")
Dopamine content

2% I 248 60 R I 248 P K5 M) 25 (P <<0.05), T )
TR 2 O AR AL (1 R 2), 4542 22 e 5
TE12 h N &2 B 8 i 5 22 4k (P<0.05), T 6 hik F|
HORAR, 12 W5 K 52 2 5 B2 K, 4540 B A 1
AR R S R Rt A ARG TR
TR, HorP 1 mg/L.5 mg/L A B 41 > 0k 40 B B 40
MO 730 T 12 h 24 WA B AR A, SR J5 (R A
JE L 117 20 mg/LAb FRZE 38 IR 30 T R i 3 45 b B8
UKL 75 B 20 KR 4300 T 12 h 24 h B 28 R fIR
(B, G THaE . A4 i 40 s R AR e e
P55 S R R I UG (P<0.05),

—— 0 mg/LL
—— | mg/LL
—&— 5 mg/L
—>— 20 mg/LL
n=3,x+SD

HBURERS ] /h Sampling time

BT RUBMHE S = JEh T IR L 2 B 75 B R
PRI P[] B[] — I [ BEAL B 22 53 .25 (P <0.05); LZIZERA 3 (P>0.05).

Fig. 1 Time course changes of the haemolymph dopamine concentrations of swimming crab P. trituberculatus exposed to ambient ammonia

Different letters mean significant difference among treatments at 0.05 levels in the same sampling time.

22 SEMEX ZRRTFE DA RLEREE
H1F I mRNA FiX 500

AW 38 X =P8 8 1 48 i proPO T 1 Al
mRNA 355200 535 (P<0.05), T % R 4H TG o A5
1t (B 3. & 4), £5Ab 2 140 AE proPO i /1 FlmRNA
FARGT W R T E e A T mg/L AR
ZH 1L 20 i proPO 1% J17E 12 h 5 ¥ T-Ha e, B Ja Ik
2 2 %] FEZH K-, 1T proPO mRNA 33k 5 X 40 2%
SR 5 me/L. 20 mg/LALHL I 41 proPO 35 )
MImRNAZ L9 F 12 h 6 hJG & TRaE, e q
SRR 2R GEA M (P<0.05),

23 SEDEMZERFELKERE.FEEN
S

E=N ) SERC Y ) W vdm i 4 1R NN I R T
JI10 50 8 3 (P<<0.05), i % FE 21 TG & 2 A5 b (%]
5)o 25 AL FHRZH 1 bk TV BT TR O 5 W S g AR AL
1 mg/L.5 mg/L F120 mg/L AL ¥ 4H 43 51 T 6 h. 12 hik
B/ MEL R E /39 T 12 h 24 h e TR e, JEIR
52 2 5%t B KSR 5 117 4% 40 B 2 1 7k 0 35 T 055 74091
AR G, Pl mg/ AP T 12 h
KB e/ ME, 24 h 5 ORAERRE , B 5 X BRZE T o 2
S, HAB AL HEZ T 24 hikb Bl /ME, 24 h G T
SE R S 5 s R B 2 B B AAURH G (P<0.05),
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—_
W

Semi-granular cells
S

LI AR / (< 10° » mL )
W

6.0

&
n

Granular cells
(%)
=)

Uk AN/ (< 10°4> + mL ")

Hyaline cells

AR RCR / (< 10°4> - mL™)

Total haemocytes count

S A / (< 10°4 » mL ™)

0 6 12 18 24 30 36 42 48
HBURER[E] /h Sampling time

—— 0Omg/l. —8— Img/l. —&— S5mg/l. —>% 20mg/L
n=3,x+SD

B2 SR = PerR 75 i A K R
PR A [ B ) — I [ BEAR BRI 28 53 B 2% (P<0.05); [ Z 225 AR (P>0.05).
Fig.2  Time course changes of the haemocyte count of swimming crab P. trituberculatus exposed to ambient ammonia

Different letters means significant difference among treatment at 0.05 levels in the same sampling time.
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bp Marker Oh 6h 12h 24 h 48 h

1 000
730 — e
500

250

Oh 6h 12h 24 h 48 h

A
— 551

2

bp
358 —

K3 =k FETE A0 T L2408 A AL mRNA SRk Uk (K13
A:0mg/L, B: 1 mg/L, C: 5 mg/L, D: 20 mg/L; a—d 53 5 X R 1Y B -actin.
Fig. 3 Electrophoresis results of haemocyte proPO mRNA expression of swimming crab P. trituberculatus exposed to ambient ammonia
A:0mg/L, B: 1 mg/L, C: 5 mg/L, D: 20 mg/L; a~d are the corresponding 8 —actin.

)

. mg‘ pr

proPO activity

B S AL IS ) / (U min”™!

0.60

030 i

B S AL i mRNA 63k 5
Expression of proPO mRNA

HCFERTE] /h- Sampling time

—— Omg/l. —8— 1mg/l. —&— Smg/lL. —% 20 mg/LL
n=3,x+SD

K4 & EUMHEN =P T8 i 40 S LB IS 0 H mRNA A2
PR A [ 5B ) — I [ BEAR BRI 22 53 . 2% (P<0.05); [ Z MIZES AR (P>0.05).
Fig. 4  Time course changes of the haemocyte proPO activity and expression of proPO mRNA of swimming crab P. trituberculatus exposed
to ambient ammonia

Different letters means significant difference among treatment at 0.05 levels in the same sampling time.
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0.15

0.20

0.25

BUIAE S /U

Antibacterial activity

0.30

0.35

0.40

0.08

0.06

0.04

G 1 /U
Bacteriolytic activity

0.02

24 30 36 42 48

BURERS ] /h Sampling time
—— Omg/L - 1mg/L —&—5mg/L —%20mg/L

n=3,x+SD

5 FAEWHEXT = PerR T8 MK BT B A TG ) 2
P PR ) 5 7 ] ) B B2 5 3 (P <0.05); 2 M 5 AR 3%

Fig. 5 Time course changes of the haemolymph antibacterial and bacteriolytic activity of swimming crab P. trituberculatus exposed to

ambient ammonia

Different letters means significant difference among treatment at 0.05 levels in the same sampling time.

3 g

3 ZERTFEESEAPDETHENBE RSN
Nz 3 72

H 52314 proPO F 48 AR IS LR ASAEAE T 1l 4
L R 200 6~ 07 £ ) S0 N, b I S A it
KRS AFAE TR AL, 22505 AR I, 200k 2H
5 B B A W) A L R S BRI Rl
T SR S, 5 B AIURE A AR 0 BV P, R
K B I S A Bl L 2 4, e o 20 B ) 15 S A3 ,
— P 5 22 M 20 L) B AORE , TRGH S B AN RO
SRR e 5 Y L E I R
SRNE R — R SNERSE E , fe 5 523 i
2 5B 8 A, TR TR A 31 proPO FR 48, 1L 20 A
proPO I JIREAIG, ey I3 T B, X 51 i S W) AR

T H Y AT proPO i 1 [, B3 7 b nim i i
BAFE P E AR R R S e A S T I 2
I Py 4T it 2R 5 AT o 7, I HC R AR A I
WA T proPO REGEHIE ShHLHI & & —E ),

C AR R, NLANEEXTET (Litopenaeus vannamei)
FEIRSE (BRE GREE) 220 ik 2 W& B e 1 d
PRI (EARAL, I AR | proPO TS JI7E 1 d AL
(G2 NP ERE) & i [ 0 = Tk AR 1 ved i) s e |
proPO 115 F7HAE (b 5B A A4 7, Cerenius
A4E PSR S B 1 S S S A IR ] (0.5 ~ 6 h) 1Y,
I ZEUT (Astacus astacus) F S 1L 240 B A5 2 R~ JA,
20 B R Y IS I, UK 4 RSt WA S, proPO
mRNA %Kik B E T . AR, =Pk 7 aEE
FUANE T bk 2 22 1 e & A 6 hik 31 i KA,
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12 h 5K X BRZH K5 BR 20 mg/L AR BREH 550k
0 S S R A1, 1 mg/L .5 mg/L A FHZH > it
7 20 N A5 A PR U A0 M B 2T 12 h B 2 AR AR
1B, SR 8 TR 5 140 L proPO Y% ) . mRNA 34
TE 1 mg/LAL 2 F B0 R W {H (6 h) 284k 59K 2 Xt
FEAE /K- 550 FRATTC ] I 25 5%, 111 5 mg/L.20 mg/L
A PREH 530 5 R R TR S, T 12 h6 hJE R4
5 [ 45 6 bR 44 5 e B 2 W e ) IR DG
(S U5 Y v i v 422 ST Y (| R N B A Y
T 328 MAMAEECE | proPO T S AT mRNA #1478
Pl 34 52 B0 L BH S % s T80 e 1 EL R 2 sh P e 3R
Belbhia 59 IR AR T A0 proPO FR S8 Y 3G 1
B AR = TR e A A R R
IO RS, A28 PN 43 B 8 A3 I A O 5 9 43 B TR
T BRI T proPO R 48, B E A Bl i 2 47
proPO mRNA F A I, 5 18T 1Y proPO, LA 7 1l
L proPO 2 G2 1Y SR e 7, 3 S5 AR B
(7] 4 St AL, AL LA AR b 18— T G2 7 B
Mo HATA CH 5 s PI7E SR an T I AL R 5t
Ja AL T T T 1S, 0 R T — B8RS
32 SRMEXN ZHERFE RRIERI T

& Cheng % -1 56 , B IR R (Macrobrachium
rosenbergii) 7 & & (0.06 ~ 3.18 mg/L) 367 d K},
1L 240 A 4R PR T DG g S S AR AI, A I T ) A R
TH BRI ST 8, %o T R ) ) e I J 4, AT
RN, Verghese % "B 5% /R, 176 & % (3 mg/L)
W30 24 W5, 3% 80 MR (Panulirus homarus) 1L 28 it
Bt T R 50% , 1 A B RIS ) 2 B AIG HEE A
& (13l W 5 3¢ B v A8 G 858 (Eriocheir sinensis) T 2,
A (5 mg/L) W38 10 d B, ifn 4 MOS0 S B ) 3
TR AR, SR T A A T A
BRI | proPO RIS P T 1 W 108 T %, o 1 mg/LL
Ab FLZE R TR G 0 B A 2 AN 3 LAt b B A
TE 24 h 5 PrAptasE , B9 & AR B 51 0 7R oG
PE; BUEETE ) 2B (E AR 1L, T 6 ha 12 hik # &/
1B, 24 hJ5 W EXFRRAKE X 5 IR oe 4 R
A—F UL =R TR A AU T st

PRI 25 AR I 8] SRR , T2 RN =R
TEEHURA AT I s AN a] , 7R I (8] A R I
R 1) S e BEMERAUNE , 285 — BN ) S 2 i 7 3] 5
JEPURTE VR TR G I RAR 2 B, A
W5 R, R A A WA (10 mg/L 530 mg/L) 24 h T,
HASXTER (Penaeus japonicus) JE 15 XTEF (P. monodon)
LA P X A 2 2 25 e Y S T o ot 4 Y
BV | BRI A I S
%, 4B 4 i 1 3 934 0 ™5 5] 1] Destoumieux-Garzon
2 IR 5 36T A £ a2 4 B i Ak — Fh B S T
P AK (PvHet), IFUERA PyHet J2: i I 25 11 A9 C- K
Uit A T SRR BN (V. alginolyticus) 6 h J5 Il
Frb PvHet i3 B BE R, VEE A, =R 1
BEAE S AT BT A M R e A2 291405 , o w]
REMLZANAEAE 2h 1 E A AILH], NI S 2 40 i dcs T
Kt Wy SR ARt I R R, PO IR BRI 0 R R, 2R
B S 4 B RE PRI, TT I 0 TR 0 ARk 5 T g
1 X B PRL S S80S 1L 3 6 P e 7 A T ) o
IR 5T, R BTN TR TR, DRt i 20 K e
AL CLVA B T al /Dy =R TR e A
G REERPEAN T

SE 3k
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Effects of ammonia exposure on prophenoloxidase system and immune
parameters of swimming crab Portunus trituberculatus

YUE Feng', PAN Luqing', XIE Peng', LI Jian®

(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China )

Abstract: The object of this study was to evaluate the effects of ammonia on prophenoloxidase system and immune
parameters of swimming crab Portunus trituberculatus. The crabs were exposed to different ammonia levels: 0 mg/L
(nature seawater or control ), 1 mg/L,5 mg/L and 20 mg/L. NH,CI for 48 h and sampled randomly at 0 h,6 h,12 h,
24 h and 48 h. The results indicated that ammonia exposure had a significant effect on dopamine (DA ) concentration,
haemocyte count, proPO activity, proPO mRNA expression, antibacterial and bacteriolytic activities of the crabs
(P<0.05). DA concentration in haemolymph of the experimental groups increased until 6 h, then recovered to the
same level as control after 12 h. Total haemocyte count (THC ) and differential haemocyte count (DHC ) decreased
significantly. THC and semi-granular cell count of the crab exposed to 20 mg/l. ammonia decreased during 48 h
exposure time. The haemocyte count of the other groups decreased until 12 h or 24 h, and then became stable. The
proPO activity, proPO mRNA level and bacteriolytic activity showed significant decrease, increase and decrease
trends respectively during the 48 h exposure. The proPO activity of 1 mg/L. group recovered to control level after
12 h, and no significant difference of mRNA expression was observed between 1 mg/L group and control. The activity
of proPO and mRNA expression of 5 mg/L. and 20 mg/L. groups became stable at 12 h and 6 h. Bacteriolytic activities
became stable after exposed to ammonia for 24 h, meanwhile, 1 mg/L. group recovered to control level. Antibacterial
activity reached the minimum at 6 h or 12 h, having no significant difference with control. Haemocyte count, proPO
activity and bacteriolytic activity in experimental groups were negatively related with ammonia concentration after
stabilized, while proPO mRNA level showed a positive relation. It is concluded that ammonia exposure has the effects
to decline the haemocyte count, proPO activity, proPO mRNA expression, antibacterial and bacteriolytic activities
on crab P. trituberculatus which can cause deleterious effects on the immune system. [Journal of Fishery Sciences of
China,2010,17 (4): 761-770]

Key words: ammonia exposure ; Portunus trituberculatus ; prophenoloxidase system; immune parameters

Corresponding author: PAN Luging. E-mail : panlq@ouc.edu.cn



