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Tab.l Results of chemical analysis of saltwater used in test (2nd test)

i pHf& w®E(C) H&E (mg/L) TEHME (mg/L) BHE (mg/L) AFFEE (mg/L)
33 792 259+09 0.056 0.006 8 6.96 0.318

LISTE KA 0.9m B KRS AT, B S M A X B & — A, B HGEIRK R
17cm #IFRHF 12 B (58— 5) Sk K 9.5cm A2/ B SR xR 20 B (3 _#HLR%); Wit
HAE EE RS RMALAG 8. R BRERE- K. SHERSHEMBKLTE
IR, BUK/EL8MIMA NH, CIGE —#t LR R ERERIFE Lomg/ LER.E
AR AR B AR T AE 2.5mg / L2240, A HRHIAN AN, 8 300 i sk Ak o R AR k.
KHBEATE] 20d 7 A7 B, BOR R Y I S UL Y AT B IR E .

1.4 KEEFHUE

SE $H A 3 56 b A0 xot BBt BOK AR, 5 B UK R IR . EA A WRRBREE AL LN E; 1
% 2 (DO) AL £ 75 A & (COD) 4 7 Al Bl & vk A B 4 BR A 2 i 2 pHME ) B Sh e it
TEE T (ZD28, LS 3T ) WE; 3 B H A % 1 (ATAGO SALINITY
PERMILL) M %; AR F (R RFEHAMNEMNER) AI=ZEEE0, B ERFEERH
K F B RO R RS, IE R A TCBS 3H R #%.

1.5 HEMNGRERFAFTXH—EEFHUE

1.5.1 MAMHE O S AR AR IR BEER L, ) 10% 48 /R S AR B e R (R R o i
= 1:1), 3% A Eppendorf & .08 GRS, 768 FMRETH 5L

1.5.2 539008 1A KB8E 1 B 5 B xtiF, A 588 0 IR B M, B F Eppendorf
B, 7 ACHEEHUNT, BUILF #4T £ 00 E . sUBALE A 3 48 (ml) #8358 4 2
i (pH = 6.4,0.1mol / L), &57 32853, SRS 7E 0C H# B0 (15 000g, 10min) , ¥ £
BWAE B BOEAT £ TL L, BYEALE (PO)TE /15 18 Ashida(1971) B 5 B 8 VA B
16 77 LAV BE BRI 4, 7% Hultmark 25 (1980) B BGH 7 3 E s PLBITE U KT E.
coli HB101 )&, & A Hultmark 55 (1980) ft9 BiCE 5 123 U 3 5 8 4L 4 5 AL B (SOD) ¥ 1
EREBEFNOD) RN ERL=H B EEWE: T ELYE (POD)E H, 3K
Srivastava % (1973) 2k B A 81 B R B 32 7 .

1.5.3 XBUORE S BEME®  WEE RIS MR, WE AR 7 X 107 cell / ml 4,
VESHE N 0.05ml / ind, FFF AL R XTAREE 4.5 B 2 6], BAES 10 B.
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2.1.1 BEWEN  FIOKEPERRABERTMNEF 2, HER2TH, TBELTRALE

#2 2ahRMEELEW (mg/L)

Tab.2 Varation of ammonia—N during 24 hours (mg/L)
B [8] 10:00 15:00 20:00 8:00
LA 2.448 2.548 2.555 2.593
xf IR 4H 0.236 0.304 0.386 0.478
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oA, BREBE—RZHRTLE EFH, X T 68 5188 N 288 g 4 9 o g 7= B ST AR

AHSWEAER. ATELRRAATEEMA NH,Cl, §Xe#K, BTl L1 AR
BfE 2.5mg / LAS, M3t BMMARTEE 04mg / LEA, WA RYGHE 2mg / LEA.

2,12 HMFEFRHENLER S B B 33, Kb AL E T g5 R 0L
3. LRPHEMOMENE FIERN. AR—RFERIIX 107, WHEH 1.5 X
105 W BA—RFENIOX 10, MERS X 105 LRHA—FFE NI 15X 10°, IWEA
1.8 % 10° (BN7 3K cell / ml). FESTEEIAIA], LI COD B & T % B, §i 2 DO 1 pH
HNBKTEE . B _HERIFAEE.

%3 XEiTEPCOD. DOMpHEMIEL
Tab.3 Varation of COD, DO and pH during the experiment

8 (e H) COD{mg/L) DO (mg/L) pHI
Xt B8 KLk Py X Fog.il LI
1996.08.03—04 0.556 0.615 6.660 6.630
1996.08.07 791 7.84
1996.08.10 0.556 0.665 6.510 6.210 7.82 7.78
1996.08.15 0.777 0.854 6.650 6.860 7.96 7.93

2.2 HEXMRSHENEXEENHNNESR

S5 BEAT B 20d 22 A B, S AL AR BRI B BCAT AR ATLBY ST K, M E S PR A KBS
F.ERNF 4, BRATH, TRASHHRAXBE NS RATAEO TR, XRA
PO. SOD. POD. I MPLE S M TG 10 JI T BRA T T 19.1%. 15.1%. 21.4%. 12.5% H
36.6%, M40 EH M TR T 66.4%.

&4 SR PEMNFSHREXNERE RN

Tab.4 Effects of ammonia—N on enzyme activities relating to anti~disease ability of P. chincnsis

PODY m? H
HE PO Jj (units) SODVYE J7 (units) Dﬁ_ﬁ WEHTEN MWEN MH
(OD/min) (cell/ml)
TRA 0.72 89.7 0.003 3 0.147 0.296 2.40x10°
pogiii:cl 0.89 105.6 0.004 2 0.168 0.467 7.15%10°
2.3 HEX P EMIRAERE S BRI
BUSE 06 4R, wf BRAH Y b [ 3T 4510 B AT SR B L 36, S G o RIS B EFRFE
BARREI P AN KR, S M EIE TN, 45 R W& 5, LR, LA EHINE G5
ToRAR T EA, X ol e 5 L% A X IR N i RPUR 1 TR K.
x5 SESNHEPENTNETEERELTE
Tab.5 Number and rate of mortality of P. chinensis being injected with Vibrio sp.
BT BRI R (%)
bz g
3hjE 6h/5 12hf5
ELLhH 3(30%) 6{60%) 8(80%)
xf BR 20 2(20%) 4(40%) 6(60%)




270 B ¥ 5 ¥ B 304

3 it 54iE

3 HARKFHREALAPHERGFENETEYR., —LE2ERI\LBLER NN (FMT
WE W BRERERNARERBI=HEFEEZMW (Colt er al,1978). ALKEEREH. &
R T B K 3 UF 5 B0 118 X MBS J1, 41 PO. SOD. POD. ¥ B M 31 B8 %5 3 /> I 40 M 4%
B, BxfmAMEAREHBAE R BmER T XBREN S Bk, XEERE Ris
(1968) WE W BRI ALK H—F A FOF. . PRIBEAS T, KANEFSHE
TR MH HE 5 R EREEREA B

3.2 EEIMETRAME N, HEEHZEANE 2, LRER TR, S m 0k E 4 i
AR, FTEFAETETE 2.5meg / LERKEF L 20d £4, KMAKRBETERTESTE
0.4mg / L & F /K iR 6 I 40 f %k, X 55 Chen %5 (1994) F H A it i 5k 3 i 3548 44 “xf
MM E P RO RERE KA EREERSTIEE WS RMEY A, *TIF M4
R APREEEER, WEHAREEETRER: LPRNABRSRANTYEIE X B
MAMASAERERELBE SHBEREFYVHANPERER EXK,
1995). M40 M3k E TS LEKIHEE L. EHRBRG A IFmMEHEETETHE ER
HBRARER R E. RN, BEEFAEKEDEATFE, k24 i iKEE REQ RS #
e, PR AR L (Chen er al, 1994), ERAME LFH (Young-Lai et al, 1991), 5|& il
WEREARE FEL, LU HP 550 E XWEE .

JoH HESh ) B B AT HE R S B 5 B AR B AN T A 3o 4% A a8 R AR R R
bR, A Al 0K E S Y o AR TE RE R FE R L S R HEME. T AR 9 B FE 7E 0.049—
9.897mg / LEAREE MR LM, &AM HEME 0.965—9.897mg / L EE AN AT
B/ (Chen et al,1992a)., EAEH MIEAES R E T X REE TR G, &R X T{R
{5 % BF AP R B B —— M TR B M 0 A, PR T M T B (Chen et al, 1994). EA ST
B8R A 145 (Boyd, 1982; Smart, 1976), FE A M IFRAE N 5., KE L SREMETIRG
ATPase {& 1 (Chen er al, 1992b), TEAYRMER T R MM AL ERE I TR, EE 4L
Bz S W 0 B 18 DL T Sl BFAAGA R, T R, taa SRR E SR 71,

EEAEMNIMAR A RIEE N, MEZEE R FHH A, nKE pHE. RE. HE.
BRALU BT IR AR /N R HABRE., pHE. BE. RETEZRERATEETEN
Fe ) (Bower, 1978), MAE B FE S TH AR~ FEMEH. EWN=F9, pHEXIEH
FEM LA EmMER, pHEHWRPMEATSRIEBFFERFHE K. BREANEANWHEYE
2 i th B A, 6 VT 4 hn B B B (Vermeer, 1987) . 58 4b, 3o dF xif 4 8L B4 it 32 7 — A B AF
PR7AR RT3, {555 5 R A AR i AR BRSSPl BB ¢, A 8E — 3t S 596 B 0 7P D J5 SR 4F
KRB, £ S.0omg / LEAMERKET 12h 2331, F 1.omg / LEGHERKET
20d P STHA T M, T A8 M LR AT R X UFFE S.0mg / L¥EE T 72h T—3ET, BE
2.5mg / L Ac45 20d BTG /1 T REREE 555 —HEiE .

33 FIFW P EARERE FFEN A EES AW TR, BMEEF SR B R T 2
b, MIFEERAAR AR E AN, HOUR Z T M, WA S B RS, BR
WA RE. B, #H AR S AR B LR R RN R —,

it  ATRETAKRBATE (E coli HBI01) RIUAKEMAY RBM, IHREERE




34 WMEE . R EXEFHLR S8R 271

B INEE (Vibrio sp. C-25) B B R FW A GERBIEHTEYL. EXBRTH
B SR 4 2 AN R AR B 2 R AL B AR 2, E SO

2 £ xXx #®

TR Ak A, ZEN A%, 1997, AHLIE R b E IR R S SRR MBI BT . M S, 28(1) 712

SREE, BEE, B, 1991, ARMEXEZH EEANTELA Y BABEERTE. EYkF5EyyE
#RE,18(2): 163

FHK, 1995, HEMIFRR SREULH . BHERE 413

MO TEW, IMIES, 1998, HHLTE YR B TR DR R ESURETS . WEHFFER, 20(1):90—93

Ashida M, 1971. Purification and characterization of pro-phenoloxidase from hemolymph of the silkworm
Bombyx morp. Arch Biochem Biophy, 144:749—762

Bower C E, 1978. Ionization of ammonia in seawater: effects of temperature, pH and salinity. J Fish Res
Board Can, 25:1012—1 015

Boyd C E, 1982. Water Quality Management for Pond Fish Culture. New York: Science Press, 31

Chen J C, Ting Y Y, Lin J N e al, 1990. Lethal effects of ammonia and nitritt on Penaeus chinensis
juveniles. Mar Biol, 107:427—431

Chen J C, Lin C Y, 1992a. Oxygen consumption and ammonia-N excretion of Penaeus chinensis juveniles
exposed to ambient ammonia at different salinity levels. Comp Biochem Physiol, 102C:287—291

Chen J C, Nan F H, 1992b. Effect of ambient ammonia on ammonia-N excretion and ATPase activity of
Penaeus chinensis. Aquat Toxic, 23:1—10

Chen J C, Cheng Sha—Yen, Chen Chung-Tin et al, 1994. Changes of haemocyanin protein and free amino
acid levels in the haemolymph of Penaeus japonicus exposed to ambient ammonia. Comp Biochem Physiol, 109A:
339—347

Colt J, Tchobanoglous G, 1978. Chronic exposure of channel catfish, Ictalurus punctatus, to ammonia:
effects on growth and survival. Aquaculture, 15:353—372

Flis J, 1968. Anatomicohisto—pathological changes induced in carp (Cyprinus carpio L) by ammonia water.
Part 2. Effects of subtoxic concentrations. Acta Hydrobiol, 10:225—238

Hultmark D, Steiner H, Rasmuson T ef a/, 1980. Insect immunity: purfication and properties of three
inducible bactericidal proteins from hemolymph of immunized pupae of Hyalophera cecropia. Eur J Biochem, 106:
7—16

Smart G, 1976. The effect of ammonia exposure on gill structure of the rainbow trout (Salmo gairdneri). J
Fish Biol, 8:471—475

Srivastava O P, Van Huystee R B, 1973. Evidence for close association of peroxidase, polyphenoloxidase,
and IAA oxidase isozymes of peanut suspension culture medium. Can J Bot, 51:2207—2215

Vermeer G K, 1987. Effects of air exposure on dessication rate, hemolymph chemistry and escape behaviour
of the spiny lobster, Panulirus argus. Fish Bull U S, 85:45—51

Wickens J F, 1976. The tolerance of warmwater prawn to recirculated water. Aquaculture, 9(11):19—37

Young-Lai W W, Charmantier-oaures M, Charmantier G er al, 1991. Effect of ammonia on survival and

osmoregulation in different life stages of the lobster Homarus americanus. Mar Biol, 110:293—300



272 " ¥ 5 W B 30%

EFFECT OF AMMONIA-N ON ANTI-DISEASE ABILITY OF
PENAEUS CHINENSIS

SUN lJian—jun, DING Mei-li
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstraet This article is concermned with how ammonia affects anti—disease ability of Penaeus
chinensis and how it induces shrimp diseases. Tests were carried out in the Cultivation Building of
Institute of Oceanology. From May 24 to June 14 and from Aug. 1 to Aug. 19 in 1996; wild
parent P. chinensis which had hatched (bought from Prawn Farm of Shangma Town, Chengyang
District, Qingdao) and cultured P. chinensis (bought from Prawn Farm of Beisuo Village, Fengcheng
Town, Jimo City) were used as test materials. Two ponds were chosen for testing and control
samples, respectively, in each of which the same number of shrimps were reared. Except that fixed
ammonium chloride was added into the test pond after renewing saltwater (100%) every day, other
culture conditions, such as aeration, temperature and amount of diers, were maintained the same way
in the two ponds.

Water was changed at 08:00 am and diets were added twice every day. Physiochemical and
microbiological factors, including ammonia-N, dissolved oxygen (DO), chemical oxygen demand
(COD), pH, salinity, temperature, total heterotrophic bacleria and Vibrio sp., were examined regularly.
After about 20 days, the blood of shrimps was taken out or the muscle of shrimps was mixed as
materials for each examination; haemocyte number and structure changes of the two group shrimps
were compared by hemocytometer and TEM, some enzyme activities relating to antidisease ability
were measured by spectrophotometer and susceptibilities to Vibrio sp. were tested by injecting
shrimps with Vibrio sp.

The results show that the haemocyte number of the test shrimps decreased more rapidly than
the control and changes in haemocyte structure of the test shrimps occurred; phenoloxidase (PO),
superoxide dismutase (SOD), peroxidase (POD), bacteriolytic and antibacterial activites of the test
sample decreased by 19.1%, 15.1%, 21.4%, 12.5% and 36.6% more than the control one,
respectively. In addition, the test group had higher susceptibilities to pathogenic bacteria Vibrio sp.
than the control one.

In conclusion ammonia—N can reduce enzyme activities of P. chinensis relating to anti—disease
ability, increase its susceptibility to pathogen, and make it easy for diseases to occur.
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