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ARAMEBX PR EEREIRRRFRRABASHIE T
1,2

R BV FR LA, BORAEL, x| AL, A FE R, K AR
A. BHRWERE EaR ¥ %5, L 200062; 2. B IHBRKE AWERE® O 571158)

FE U BB T (Eriocheir sinensis) N0 &, BGRB8 (71, 254+1.13) g, WIF M BACIFHAHFMEA K,
KHARAEFREREA N 1 mg/L) KR E A A0 mg/L NH,CD ,H ¥ 4 (50 mg/L NH,CD . = & 41 (100 mg/L NH,
Ch4 f AREMBEFREBIRE, A THEHE 1 R.3 K5 K15 K BUM M EH#HAT A< REHRRNE, FUAREEM
BISAdEXANFARBAREHNEW, SRRA. O3 MLBAMOHREEOHOEMEWHE 1 RIE I RHBE
ZHETHEAP<0.05);EEMEES R, XANFRTEN A EREG;EESE 15 Rit, mkE4A 6% DHC TR, BZ 1K
T3t EA (P<<0. 05) , IR FE (¥ 2 200 18 70 49 3 P AT (23l 8 S 6 4 5 1 B (SOD) A1 i B AL AL EE (CAT) W& 1, M IR & 1Y
SR 8 H 0 6 LT o 5 B M B R) B2, SOD i M AR K #a 3 5 DHC AB L, CAT WS HEEMASE 5 ReFHHIL B 2 T (P
<<0.05), B 3 ME A M E A T E KT 4 A (P<<0.05),ME 15 R SAZRAERARE, A B MDA & EEHE
S T S K T A T 0, A (R B ) R A8 MDA BN S R, MR B R, MDA e R B E MK (2) 5 X R4 AR
L3N EALEAN R EHABEBEEZAEAMNA 1545, EFER B4 RN ENE D, Bz m AR B8R, 4 iy
KEHEWE, MEERKREAS , P ERBEBOE T D EEERY ARG WEY, P e EE, SR,/
25, P TR TR R A P e IR R, o R R B8 DHC E U T B, MDA & B W8S, ¥l kAR B s B A
GG, A RN ARZHGEERZTHUNT, TRERENREFE RS20 A EE T 25 M)At %
BEBNEFEENS ., [P EAKR%,2007,14(3) :412—418]
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FERER, Bt il 2 A8 A5 IR B K AR TP A 7= 4 L B ALY
SRR, HMNS AR S B EER, CERTF
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B, mTH s S R R e, B DO S
IRE VAT 98 E H R P AEGEABR ) I, ARE WA
KUY, PUEALRE S E L N 5 B C RO PRI &
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PRI, FIRS BFBEER R W R EE RS A,
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FELCO) A ,10 mg/L; Xt B 4H , NEAMA IN&E &, K A7 (U/mg prot) .,

RAAKRRKEN 1 mg/L, AR IRERT 50 g/L
NH,Cl B AT, ERAER 3Kk, ERAHKN
ZranB  HBRE N B RK, LR EKE R 23+
2)C,pHE N 7.45+1.53, % f# %N 6. 0~6. 5 mg/
L, BRT LA 8:00, T4 42 00 7% $0 1 vk U2,
FEFHH 12 2 00 B FRHKH 1/6, KB 4 Bl n A
Yo R ER S B SR K, FRREAT & M IR B A pH
WA, FEER R, MRS 4 h & KR FE 2 &
AR, 4 MAME AR IRE & 2R S Ah
(98.8740.14)mg/ L, (50.1240. 21) mg/L. (10. 08+
0.11)mg/L.. 0£0. 02)mg/L,
1.2 XHBFE
1.2.1 HEX&EEFEONE 23 THEEE1
R3 K5 KA R, NELRARE 6 LA, %
PRI JS , FVE B0 5 S8 LAl 1 mL 7359 48 A
e ok B R 5 = S I % A ek AL bR TR k4T AR 2%
S FEARAR I SE . VRS S TP TS I U RIS
&R (ZALE1 510 mmol/L; & Z5#E 100 mmol/L;
FERER 200 mmol/L; 74 B 1 30 mmol/L; & — &
IY 2.8 — 4% 10 mmol/L;pH 7. 3) , {f L3 55 H14E 7] B
KA AL 1, MBEFAKEGQ OFREHT
IR B3 RE A, 7R B IR AT R, WL G
by 0L A ok D) 22 A0 3 ¥4 ¥ 25 40 (4 000 t/min, 4 °C) 20
min J& , REAT B A 0L 000, BEAT S s Fabm i

140 o %% FE (DHO) Wl 5€ % A L 3K v iR 72 O-
lympus St % B8 N EE,

SOD & il 2 R T 75 2 50V & 28 =W B
ALV, BTG R A E B2 5 AR A B E
A AEAEFEIA 50% B = E O 1 AN B

CAT I 5E % A Marks™? {3 & 40 & 2%,
WHRALE N B2 AT S Mo MR T E LA
MR XS & 52 A 1 AN B8 467 (U/mg prot),

MDA Wl 5E % FH m ¢ 8 il ) &, B 7 ik
DA% FH U A

REAKREZ E Bradford™™ U & /%, WL 4 1ML
7% 2 H (Bovine serum albumin, BSA) (Ji@ ¥ AM-
RESCO A ") mis#EE A,

1.2.2 HERMARNHE THEREHI R, 7
NS LI H A H 3 HAME, AR R 5, vk 5,
TR AR URE 0 A [ EB AT B IS = R, [ T
Bouin [ H1,24 h J5, % M A QT F, EEHR
5 um, HE 3¢5 ,OLYMPUS-2 % S 540 1,

1.3 ¥iERES S

iRy UL X£SE Row, KA BHEFET
%453 ¥7 (One-way ANOVA), Fl—FEERfA] & 3 4
[ALHA S X A 2 5 ECR A LSD ik 1T,
T A8 AR Rl 2 B BE A N, A R SR A B (8] A 2 [A] 1 22
B N K A Duncan :HH1T, Z R B F G A EW
7 0.05, SEI 5 HIH SPSS13. 0 A #AT SIS
T

2 FRESH

2.1 SEEMEBMPEGEEEXRERRNEZITD

HR1WH,3N 2R GEHATEMENSE 5 X,
DHCE &, HE X WA M ERAEFHF (P>
0.05), ZEMEME 1 KE 3 K, DHC B EEKT
X HEZH (P<<0. 05), 1M 2 28 15 K&, L HC 41 8 &
& F X} B 4H (P<<0. 05)

F1 FRREMERAMIE 3 EH 2% Mm% E DHC &5 1

Tab.1 Effect of ambient ammonia on DHC in haemolymph of E. sinensis

n=29; X+ SE; X10°cells/mL

RE/d HHEE R EBRE) Group (NHJ -N concentration)
Days LCA0 mg/L) MC(50 mg/L) HC@Q00 mg/L) Control(1 mg/L)
1 156. 50+ 3. 802> 161. 60+6. 89** 146. 25+6. 57** 215.00+12. 81
3 236. 00 6. 720 220.10+6. 61°* 174. 75+6. 76** 248. 00+5. 58
5 271.42+11. 89° 261.10+43. 35° 230.17+21.13° 229.50+8.10
15 232. 00413. 52% 210. 75+18. 92° 150. 33+9. 04** 251. 60+16. 51

E AT s SRTFE-RERNBAFERERENDBASHBAMLEZRBE (P<0.05);FAFARNRFERTFA—SEH QAT RN

|1 A £ & &% (’<0. 05).

Note: Values with asterisks in the same line indicate significant differences with respect to the control(’<<0. 05) ;values with different let-

ters in the same column indicate significant differences among different days under same ambient ammonia exposure(/’<<0. 05).

R EMIEE 5 KEF,3 N H A SOD M S
ST 2 0] R AR R E (P>0.05), 76 R REr (]

A, MC 4 A1 HC 45 1 SOD ¥ ¥ 24 & % T % IR A
(P<<0.05),1 LC 441 SOD iHF M E B 5 1 R &E
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F TR A (P<<0.05), BB I A) E <, HiE
RIS RETHEA EREHET RN EIE, H

FE I 18] 2 5 0 TR AR EE 38 6 W3 & R (P>0. 05)
W 2,

®2 TRREHSEMH BN PELELEMMES SOD JE it 21T
Tab. 2 Effects of ambient ammonia on SOD activity in haemolymph of E. sinensis
n=9; X+ SE;U/mg prot

RE/d HHE B EBRE) Group (NHJ -N concentration)

Days LCA0 mg/L) MC(50 mg/L) HC@Q00 mg/L) Control(1 mg/L)
1 322.11438. 94** 187.56+12.17** 132. 29+16. 46** 211.99+21. 73
3 223. 42415. 64 192. 24+12. 98** 184. 88410. 76** 239. 71+10. 79
5 314. 544-34. 02% 283.79+16. 83° 227. 46 +28. 09° 242.32+25.71
15 206.77+25.13° 155.13+ 8.73** 138. 82+4. 09** 233.50+11. 00

HLEATHR « ERRE—RERBAEREZEOA SN BAMLZSR 8F (P<0.05);FHF A FF 8RR E—KEBHAAAREN
8] 5 £ 7 B #F (<<0. 05).

Note: Values with asterisks in the same line indicate significant differences with respect to the control(’<<0. 05) ;values with different let-
ters in the same column indicate significant differences among different days under same ambient ammonia exposure(/’<<0. 05).

EMBEE 1 RME 3 K, LC HM MC AW
CAT M B & & T XA, i HC A 8 & T Xt
M (P<C0.05), 3 M AN CAT M7
FHERNYERZRMK, SN BAZ BFEREEER

=

(P<<0.05), &% 15 Ri,LC 41 MC 41 1#) CAT
WHEE LA EIANNEHSHRAZ AHYAE
e = F(P>0.05), L% 3,

®3 ATRREMNESEMBNHEGEEMME CAT EEMTIE
Tab.3 Effects of ambient ammonia on CAT activity in haemolymph of E. sinensis

7=9; X+ SE;U/mg prot

RE/d HHEE R EBRE) Group (NH{ -N concentration)
Days LCA0 mg/L) MC(50 mg/L) HC@Q00 mg/L) Control(1 mg/L)
1 4.44+0.11°* 3.204-0.17°* 1.5940.19%* 2.474+0.15¢
3 3.5040.13> 3.6940. 32** 1. 414-0. 10%* 2.46+0. 26°
5 1.30+0.17°" 0.88+0.10°" 1.124-0.14%* 2.094+0.13%
15 2.08+0. 26¢ 1.83+0. 40° 1.3640.14% 1.984-0. 30°
FELEATR « ERRFEA-REREAARKREZEHOA S RBAMLLE R BE(P<0.05); AN AEFBRRE—SEHBOARNFE

8] 5 £ 7 B % (1<<0. 05).
Note: Values with asterisks in the same line indicate significant differences with respect to the control(1’<<0. 05) ;values with different let-
ters in the same column indicate significant differences among different days under same ambient ammonia exposure(/’<<0. 05).

B Jolp 3 BT [RD ) AE K, 25 A0 B 41 MDA & #& 3A MDA S EfEMEERE I RBMEERTE 1R, 5
Wit o, LC ZH7ERpIE 38 5 R A58 15 RIS MDA & X B 20 2 (Rl IR AT 7E B 3 22 = (P<<0. 05), 1M 7F e
BEERTHERAP<0.05, FEEHTE 1R (A A B[R] BE R, HC 44 MDA & B3 8 &\ (f
FIE 3 R4 & (P<C0.05) ;1 MC 451 HC A K 4,

F4 ARREMNEEDEX LY ERDME MDA 22171
Tab. 4 Effects of ambient ammonia on MDA level in haemolymph of E. sinensis

n=9; X+ SE;nmol/mg prot

KE/d DHE BT EKRE) Group (NHJ -N concentration)

Days LCA0 mg/L) MC(50 mg/L) HC@Q00 mg/L) Control(1 mg/L)
1 12. 701+0. 60* 16.10+1. 96 31.95+2. 67" 17.1241.15
3 18.124+1. 212 24.8241. 99> 44, 814-3. 79> 16. 6440. 70
5 28.1843. 28~ 31. 2542. 68>~ 58. 30+ 4. 83> 20.61+2.72
15 27. 6144, 00>* 34.10+2. 36> 63. 08+4. 55°* 22.40+3. 49

HLEATHR « ERRE—RERBAEREZEOA SN BAMLZSR 8F (P<0.05);FHF A FF 8RR E—KEBHAAAREN
8] 5 £ 7 B F (<<0. 05).

Note: Values with asterisks in the same line indicate significant differences with respect to the control(’<<0. 05) ;values with different let-
ters in the same column indicate significant differences among different days under same ambient ammonia exposure(/’<<0. 05).
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2.2 RAMEX PG EENBRRAQALSHEN
AL

o ECEH A R B 1 IR R LR A L
HIEH, AT BB HEIEEERT -, M
AR EER) NH, CL4b 38,15 d J&, o A SR 2 B 1 i
PRIR a5 R B T AR 2k, £ LC A F,B
W ECE D, s R &, AR AR A R
JF 5 FER L B2 4B B B 4R B ST A B 2 AU (R
I—2).7 MC A, i /M B ALK 2=
P B OR, L YR TR R 4R
71 s R E 2 W0 40 B A% 5 S DR 80 B NE )
b R A SRR B BERVURT A NE L i
/N R A B B B S 2 (AR T —3), £ HC 4]
B 4 L R S I FOR Y U & HER L B A
FK 40 L5 0 €8 3¢, 6 20 240 PR A A, A PR [ 4 L
B, M PN DV 22 AR AR R, 2D BN NV I R AR
EXTE YO E7/D e 0 g R AR RN
I =4,

3.1 SEBEX R EREXRERRNET

AARKFFHEARGE T EEHEENAFEDIA,
YK RAE LA %, Mk E A
B M sh A A B ) A0 R AN P R I AR e v,
T RS SR HE M R 48 R 35 R P AT, e Ak, &R
Jip 3B IR T B S YR e R G T AR kR DY,
R S P2 R T HLE B T IR et S s, M 4n
MOTE G R R R ¥E B EEAE, BE 2 40 0 S % 1
0, SO R e R R R B DY, Il 40 i g
FERGEBEE B 5 00 A BR R R [ K A B8 4 1Y
O 25 17 AN I % AR AR Ak, TR B, B P AR LA £ IR
PRIz —09, ZEARHTIT 40 B 2 E RE A
UMK (38 D0 B, TR B AL I S s O R R, 20
AT AT T WA FREIR 0, 31X 9 A 2 SR08 j B R
RIEAH— 0, A5G R, 75— E W EEEN,
1L 20 A 2T B B — 2 R S 0 R Inl -, X ] BE 2 B
AR IRIT R BRI R S, T 5 B 40 B 2
S0 B A0 AR AT MR ER E I — E
e S, AL AT R R R, WLk AT B IR
AN B B, BUME I 40 B 2 KK R AR [
I, FEAB R, m ik R A B AER 15 d J5, M40
2 R T 0 R (P<<0. 05)

SWITE KA 38 RN B, 7R AR R T M, T

PSR LA B 5 B A B M IR R B ) O A SO
BUAA BB 181 Th e B A B AE T, (B3 22 19 1 S8R
17T 0 B 0P i e Ak #4 . SOD il CAT 2&
A A A P AR S B R B R AL e, TR SR BRI
MR B dEE, FEABFR R RE R B e
WA S T SOD #1 CAT ¥ 1, 1B & K FE 1 & A
TE DA T P A B R, U B AR OR B B & B
TEFE A T A B A R B A BE ) B — E B (R HEAE
Fl. Stebbing™®! I\ 4 1% W it 2 FEMR I B A A TG
— R A ALY, A AR T A UL T RO B, R AR
2R “E ) X 1y 3 .7 (Poison-intoxication effect) ,
T AE R VR T I A0 B 7 e S50 R B A
I BB R B BE T 1R BT U R A
Ko BB WrE B IA) R RE A, G VR B0 3 2 AL T 2K,
SHMANEET TR HRAERARE,

5 A i, 3 22 1 0 1 SEORE 4 AL A B i R AL
FELE 0, B 0ot A B A 7= 4 S 388 T P
T R IR I AL AR R 2 —, IR T iz AR
SECAE N e A B R AL R 5 T A SR AR 2 — T
TEATEF A, MLk B T W Y % = B R & BRI
38 T i 4G I, I BE ] AT A, FE AR A R R LR AN
B0, R R = A MR T TR KRR BT A AL
B e R R B T R R B B e AR AR R
JRHA
3.2 ERAMENFERAEERRREALEHY
AL

I SE sl i B R g 2 1 4 40 R K B B4
MR CHE4n M) . B-40 i (o3 i 40 i) . R-40 A (P e 4
M) F-40 R (LF4Ean e, %0 E 40—
AR A B IR 20 R, L Th BB R Gl o3 RN o) 4 R A
U At 28 R F) B 40 D, AN T b 78— SRR AL TS FE 40 R
B 4 AR A 2 WAEH, 3 B A RCE SR B
ThEE ;R 40 B0 b A A WEAE R Ab, 3 W i A7 A8 s F0 B
J& s F 4R B 1 T i 75 A7 7E 4 0T, TN o R T A
0 6y EE B AE AN TR] B i 28 5z S oh AT AN [ IR AR A a4
3 KW BN (Macrobrachium malcolmsonii) 2 2
F4(10. 6 ng/L) 5 21 d f5 , IR NE K R 4L
SR 20 Ok 5K O B (Chasmagnathus gran-
ulatus)FETER—EF EMB BT X Q7.6 ng/d) K
7 dJE, FANE R B AT TR AT, AR
YREEE RIRE L 2 F AW E 15 d 5, 5 X B A
te,3 ML EA G NE S B AR R R, s
TR TR B S 08 O, 20 A A B 3 R 3 KR B Az it
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WP T 2B B MW B, 7Tk 2 838 2484 L
MR A A EN, ARBRRESFTH 2 RIE,
4k, Kphler 25122178 B 57 = it BL58 (Carcinus mae-
nas) I JBE B IK) #4352 RE ST BN, 76 F/B B 1 U 40 g
M —F PR A, EHRE &N E
M, BEZRAMBETES AL PREEAFELT
BE— WA

th A SR BB AE A [ & UK B, B R R 4 R A
MEZRE —ERZEN, ERKRERZ LT,
JHF JB i (1 66 5 08 52, 0 T g 2 B ) 7E W dE AR o
A IR R A o R R 8 3R B SR R, I R 8 R R LK
Xt B B0 B B 1 B 48 I, Jiravanichpaisal %5029
MRS REAIEE T X — &, EHRREMNAAA
o, B /NE T R 4 B A FR A TR, Pinho M %)
SRy gk O (Chasmagnathus granulatus) BT E
BHERRMNIRRIRUIN S, REOFELITE G
FE o By e (8] 7= 4 24 Oy v 3 A BT, S TR AR
SR EBEA LT BTRE A I, AT E O 1 AT S L]
FE 2 R IU I I A T THD e A T AR AT, X 4 i
EHWRENREAMIE W — ERE LR H2a )
1S e Be ), EBE A & RUIK B Rt — 5 Tk, A
M BISRJEI B, & BEAN U 5 R M8 7y &, PR BN B
R, 3K U R vk B R AV 38 COROR T R R Y
G5, BE T 25 56 WA 2 IR 6 1E 8 AR D g,
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Effects of ammonia exposure on immunity indicators of haemolymph and histolog-
ical structure of hepatopancreas in Chinese mitten crab (Eriocheir sinensis)

HONG Mei-ling"'? , CHEN Li-giao' , GU Shun-zhang' ,LIU Chao' , LONG Zhang-qgian' , ZHANG Wei'
(School of Life Science, East China Normal University, Shanghai 200062 ,China; Departement of Biology, Hainan Normal Uni-
versity, Haikou 571158, China)

Abstract;In intensive culture system, accumulation of ammonia-N, which is the principal end-product
of nitrogenous metabolism,has deleterious effects on aquatic animals. The relationship between ambi-
ent ammonia and immunity capacity in aquatic animals is well-documented, but there is a dearth of in-
formation relating to the immune and histological alterations induced by ambient ammonia from Erio-
cheir sinensis. In the present study, the effects of ambient ammonia on the immune response of E. sinensis
body weight (71.2541.13) g,was investigated. The crabs were allocated to four groups with different
NH; -N levels:10 mg/L (LC group) ;50 mg/L (MC group) and 100 mg/L (HC group) ; which were
obtained by diluting 50 g/L NH,Cl,and the control (basic concentration of 1 mg/L NH,ClD. The rela-
tive immunity indicators of haemolymph were measured on days 1,3,5 and 15 following the stress and
histological structure of hepatopancreas was observed on day 15. The results were as follows:
(1) After 1—3 days treatment with ammonia exposure,density of hemocyte cell (DHC) in these three
treatments decreased significantly compared with control (P<C0. 05). With time elapsed, DHC peaked
on day 5 and there was no significant difference among different treatments(P>0. 05). However, on
day 15,DHC in group HC was lower significantly than that in control(P<C0. 05). Within short time
(within 1 day) following the stress, superoxide dismutase (SOD) and catalase (CAT) activity were
stimulated in LC group while inhibited in HC group. After 5 d,the change of SOD activity was similar
to that of DHC. Whereas CAT activity dropped to the lowest on day 5,and significant difference pres-
ented in these three treatments compared with control(P<C0. 05). Progressive increases in malodiade-
hyde (MDA) level was observed with time elapsed. Moreover,the augmentation of MDA changed with
different concentration of ambient ammonia-N that the higher concentration, the more augmentation of
MDA ; (2) the histological structure of hepatopancreas was affected by ammonia exposure. In these
three treatments,the number of B cells of hepatopancreas decreased while the transferred vacuoles in-
creased,and nucleus were deformed with its numbers increasing. The basement membranes of some
hepatopancreas tubular in HC group were so ruptured that substances in cells leaked. The cellularity
was dim and nucleus were karyorhexised. Such alterations could affect vital physiological functions,
such as absorption,storage and secretion of the hepatopancreas, which in turn could ultimately affect
the survival and growth of E. sinensis. Therefore,the results indicate that ammonia exposure can affect
the immunity function and histological structure, which will provide the theoretical basis for the mech-
anism of ammonia stress on crabs. [Journal of Fishery Sciences of China,2007,14(3) ;412—418]
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Plate ] Effects of ambient ammonia on histological structure of hepatopancreas in E. sinensis
1. Typical organization of hepatopancreas of E. sinensis in control group, X400,
2. Ambient ammonia induced alterations in the histoarchitecture of the hepatopancreas of E. sinensis presence of lar-
ger volume of transferred vacuoles (TV) in the hepatopancreas tubules of test crabs exposed to 10 mg/L NH,Cl, X
400,
3. Ambient ammonia induced alterations in the histoarchitecture of the hepatopancreas of E. sinensis. The basement
membranes in the hepatopancreas tubles were so ruptured that substances in cells were leaked and hemocytes in-
creased between the hepatopancreas tubules of test crabs exposed to 50 mg/L NH,Cl, X400,
4. Ambient ammonia induced alterations in the histoarchitecture of the hepatopancreas of E. sinensis. Necrotic hepa-
topancreas tubule lost its epithelia cells and containing tissue debries in the lumen of test crabs exposed to 100 mg/L
NH,Cl, X400,
BC:B cell; bm: Basement membranes; EC:E cell; FC:F cell; ht: Hepatopancreas tuble; TV : transferred vacuoles; RC:
R cell.
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