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A i R R, TR RS YRk ( Misgurnus anguillicaudatus ) 1) 2 MEFEVE RO0r FUIT S8 s 14
(RSN, R SR A K R R R A B UL I . SbE iR 25 SR R W1, 787K (25 £ 1) °C pH (8.1 £0.1) %
fift 48 (6.5 £0.5) mg/L B, 7K P g UK B ks, VR Bk SE T3k, 3L 96 h LCo, MM (TAN) O 164.4 mg/L, 3
BT (NHS -N) ¥R 2.22 mg/L, Jiia ik a2 R0, BE %5 S UMk B2 A8 1k, iR B0 A Ve BB 41 207 21 d J/ iy
ISR FEBE AR Ak s Horp 50 mg/L 1 150 mg/ L e B2 21 119 U8 SRk 58 22 3¢ T H8 B 03 00, 200 FL /K Jie 5250 mg/ 1L 441 il 22
FEIH AU TR0, 68/ A B 8, R 20 MK P ] 5450 mg/ L ZE 68 1 B2 SRAE o 8 6K 20 L I 2 R E S TR 2
WP o HE BUR [RV R (351455 , 50 mg/L 1 150 mg/ L 21 14 98 0k JTT JU 240 o 4k (A il 728 T, 40 PR A 78 T, A e
Jik 5250 meg/ L 20 AR 240 4 2 T Ak , SRAF A AR 25 R AS 58 8 5450 mg/L 41 H LK IFIEAN IR 1= B 24 A
oML 4 38 ) AS BRI T v , S0 2 5 0 T 200 A A3 8 A 1) A2 1R B T ., HLAU AN Tt

KRR - VR BR; 2 UM ;S 5 6 5 BB T A
FESES:Q176 XEkFRETG A

Ptk ( Misgurnus anguillicaudatus ) J& #8IE H .
B AESHOT R e , Iz 3 A T K P L]
A eh (il DR IR A, 1995 ) 5 PR HG PR Joi i e Wk 128 6t
XKVEFRFE, HETTERE WA 52 008 (228 K
FiE ,2008) .

AT E KA 3K FR b EE A5 YR, K
AR T AR T, B R R X A
TESA A, TEREA T, B T2 AT
ZIN, TR B2 A A 8 1 2 s ) 2 o 288 3 i A i 1Y)
TEEVERT, B 7E B R i He ] 2 S R P R
pH B 25 PR 2R 852 M (b AR N R HE R ] 2 455
$178,2007) , REA SR R, A N
TR FE LA SR rh s i #0288 A R R AR A7 1Y) 32 2 BRI
52— (Colt,2006) . 7K Jiit 24 vk )™ H B AR
FEREm KA S A K KA IR 248 B T
B, B 2 R BOL KR SE TS (Benli et al,2008)
] A A2 3 gl 2 RO S B S e AT T O 1 4k
18, Unvp B4 (Acipenser sineusis) (K1 45,2007 ) |
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(Aristichthysnobilis) (‘1T Z 41X 1 ,1979) . &£
( Carassius auratus) ( F FLEF,2010) | [ 55 £ ( Esox
lucius) (W FEALZE,2010) K ZE B ( Psetta maxima )
(s 45,2007 ) 45 5 SR, 220 EON e 85K 1 52 ey ) ik
AHRIE . AW LAJe A g0 0 42, i i v
IRIHTSE, PN T BEH K™ IR A fiizs i rh
7K B BRAR A 5 e oh sl B A e i
Xof YSIRER TR 28 1 B8 52 W), 29 A 28 R0 DR Bfk ) B 1R AL
B, BT i 2 RN L #E F AL

1 #R5FE

1.1 KH&

R R I3 B AE YRR BR S W e i 2
B AEHL, & 2008 4FE N TE /U118 F, o Phit
TaERRE I TR AR 2R TC A 43 1) Ve kA o i, ARG
(12.54 +2.31) em fKTE(6.23 +1.47) g, FE4r4HIR
BRI, TERLAE A 35 em x 55 cm x 45 cm HUEKEA
HaE R SR 1R R SR ) T DR A E R 2%
B IR0 BR A W A= 7 1) 0 SRR BE & iml e (222
BT AT BT A TR L SR (EERERY FRE TR 2 4
A G20 R f AR g ms e
) B HME2 k(8 00,17: 00), H# &
REER 2% ~3% . BFMIEZKEZ T2 25°C,
IR IR A ES RS, BRI I5HK 173,
1.2 24SHHLE

SRR 35 cm x55 cm x45 cm [HIKE
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NPT R A R . 7E4 0 #oK ST
5, E NH,CL |y 5T 3 B ol 398 501 631,794
11000 mg/L,3F5e57 3 VA7, RS KIEFE NN
K 10 L, etk 12 F2 , 1056 3 [a] WL e 5K 1) 1% 3l M
HEEREAR , I S PRE ST 45 1, 70 130 57 24 148 .72,
96 h MUSLT-HL, 15 HIK & 20t 48 h BRI A R
JKLEE24 h oK TR, K (25 £1)C,pH( 8.1
0.1) SLECAEN AL,

1.3 =EAMEIRE

1.3.1 KA E ARG G VB 2k e
ISR 96 h LCy, 1 10% g BLai, His 4 Do A
JERRIE , 735 9 50,150,250 450 mg/L, 2 R LA
JEH 10 g/L i NH, Cl B B Z 5 B e % 2
(A m NH,CL) By & & & (TAN) 9% &
0.0573 mg/L,fMAb 3 3 DA, 415 35
Fe iR AE 35 em x 55 em x45 em BKGA N AT
TG 1] 7 N30 P , 300 LA e 60k B 4 2 O A5
TR R, B 1 b 5 R A R S A
K (25 £1)°C,pH (8.1 £0.1) DM NN B
JEHR, B 24 h SR AT AL PR

1.3.2 #HEaFARESAE WIHETE 21 d
Jei 5 OGS BEZE AN [+ 2 R0k R X 6 2 1 90 Skt
AT A ), B 1o 4 VR Y B, 28 4 R K
Je I 2. 5% B " REE E L 4°C KA E E12 b,
SRIGHT 0.1 mg/L W22 vl (pH 7.4) ik 3 1K,
BRS min, ] 1% BRIR M E ,4°C VKA IRAF 2 h, H
0.1 mg/L WL Z2 s vh Uk 3 ¥k, BIK 1S min,
50% ~100% LBEZE MK , TR 5 I I 48k, 5 AL
I S T4, 05 B 7P, 78 Philips EM 400 B4 4
HUBE T S A,

B 2 VR K I, VDB, 22 2. 5% iy —
RE[E E ,0. 1 mol/L WEFRZE vl (pH 7.4) vhisk, &
1% EIR 5 [ %, P 0. 1 meg/L i IR 2 i i
(pH 7.4) mhisk, SR &R O BEB R K AL g
7 D) A e, B Philips CM 10 B 44 L8 T WL
ZERATIR
1.4 HEHH

SRR 56 i F SPSS 16. 0 ( Statistical Pack-
age for Social Sciences 16.0) 4bFR 6505, R H
LN ATEOR T 24 48 .72 .96 h2f 5B EE (L.Cy, )
LW (SC) i A:SC =0.1 x96 h LCy,

A P R M R R R AR KR P A SR
W, B TR MR TR, WE T AR
A1 R e B ] i B JE AR B 1 B e v

B AEE A AT 5A A R ( Emerson et al, 1975) : JF
PITRIKIE = f R EE/T 107 1], 5o
pKa =0. 09018 +2729. 92/T(T HIFFCifE, T = 273
+t C)

2 HRE5HMH

2.1 RRBRFHILKE(LCs) HNE

TEARI Z R LT , Jesfk A 5L 13 A A ], Bif
HWLH T, VB FE T 208 M T S Rk
4134 me/L iiF,24 h F148 h fYFET- K 0, i 24
AU FERE NS 336. 4 mg/L Bf,24 48 .72 .96 h{)
SET-RIDIRFN R AMEL (72 h F196 h [FET-RIYIKF
T 100% ) o X R AE RS A AR WAET- (R 1) o

®1 FERESEXNEHHIESERELER
Tab.1 Results of acute toxicity test of ammonia nitrogen

to M. anguillicaudatus at difference concentrations

== =3 N N N
BR BT R IR PR ] R T/ %
Vel Gk
B o, 2h 48 h 72 h 96 h
mgL mg-L
133.90 1.81 0.0+0.0 0.0+0.0 8.3+0.2 16.7+0.3

168.60 2.27 4.1+0.3 16.7+0.4 54.2+0.1 62.5+0.1
212.30 2.86 33.3+0.3 41.7+0.3 66.7+0.1 87.5+0.2
267.20 3.60 50.0+0.3 79.2+0.2 79.2+0.2 100.0x£0.0
336.40 4.53 83.3+0.4 100.0+0.0 100.0+0.0 100.0 £0.0

MHEL NGRS & (TAN) FEE 74
(NH,-N) X Je fifk 24 .48 .72 96h B} SHL U i (£
2) o IR R ERREK 2 AU I 16. 44 mg/L AR
BT @A YRIY 2 U 0.22 mg/ L,
x2 AREAGERETEREINRMOEHIERERRERE

Tab.2 The median lethal concentrations and

safe concentrations of ammonia nitrogen to

M. anguillicaudatus at difference times

b3 B TEE T2 BEE ETEE
I fia)/ LCso/ LCsy/ U/ S/
h mg -+ 1! mg -+ 1! mg - L7! mg - L~}
24 252.02 3.40
48 216.99 2.92
16.44 0.22
72 186. 60 2.51
96 164.41 2.22

2.2 SEMNEERMEBFIATATA LR EENLE
2,21 #EAS N IRYL R Y S AR 4 4y 5 H e
B 8 ) SE A ZE R A DL (BT 1-A, B, C) , il 222
prdial SES AN Y PN VAN SN e Y T Do)
FRHED] ARSI T R — 8= AMUA 2 R B,
A B8R by 17 22 08 2 1 e HE B T R, B 2 1) A SL
AMRZ N EEHESE .

M FEAL, 76 21 d J5 YR iikeg 22 3 1 Bl 4y
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W) 1-D) 550 mg/L 41 A4 Je SR /N iy I 1 BL
AERAR (& 1-E) 5150 mg/L LA YRS 21 d )5
SRR S HE AL S 2 T L Bz 40 i A T AN i A
BRI, AR i | R I AT TR SRS
T HA(E 1-F) 5250 mg/L #3240 R Bkl i 3R 3
IRl (18 1-G) s S22 b K A K Bfoings] , 40 i =5
PR BRI 2k s W S (TR L-HD) 5 8870 7 B B2 240

M ] 4

T 50um

(A) X IRALIRBRAHE ( % 100) 5 (B) Xof B ZH YR BRKETAYHEAL ( x 20

AT e (&1 1-1) 5 68 22 1 Bz 40 1 ) B S oK i
LA 22 i A KA ) (P 1-)) 5450 mg/Lok
FEA TR SRAE = A W8 21d JE /N R B
WP b B e A AR IRAE, LB ST AL v 1 L B
ARy AR R (18] 1K) s 88/ R 5 R 2k (1 1-L))
B E R B A SUR L, S R B R
B8/ SRAE SRR, S 22 SR 8 22 B (T 1-MD)

0) 5 (C) X HRLAPREAAIHE/ MR- ( x200) 5 (D) 50 mg/L ¥R A - 6122 R AT i

B (% 200) 5 (E) 50 mg/L e 220 : S/ oA ) BLAN IR ( x250) 5 (F) 150 mg/L L2 - 622 b B2 BR300 , A K fie
FEA TR IRSEIBLEE LH LU x400) 5 (G) 250 mg/L IR HLLR - B8/ R IETFRLS ( x400) 5 (H) 250 mg/L e L2 - T 22 b B 40 MK i e , 440 a5 1
PR R 25 AN B 2. ( % 250) 5 (1) 250 me/L ¥k BE2H 8/ i b I AU 2 V& ( x300) 5 (J) 250 mg/ T ¥ BE2H - 822 | e 400t BER 17K
i, LG 22 S AR 6 R it 43 4 (X 200) 5 (K) 450 mg/L W BEZH - PFOR F K A A= A8 Pk IRBE , JFL 1) 52 06 SR SEJBE V& (14 _E B A R 43R ( x 400) 5
(1) 450 mg/L ¥ BEA - S8/ 5 A6 5 ( x400) 5 (M) 450 me/L ¥R BEAH , SBLAZUIRIE , SR 6] DLBE S (A, B/ ) R4 Ak, i 22 ARl
225 ( x400)
B 1 SEXRHERHE LB REMERm

(A) Loach gill from the control group ( x 100); (B) Gill raker from the control group ( x200); (C) Gill lamella from the control group ( x
200); (D) Group of 50 mg/L: a few of secretions were on the surface of gill ( x200); (E) Group of 50 mg/L: broken cells appeared at front of gill
lamella ( x250) ; (F) Group of 150 mg/L:there were a lot of secretions and cells edema with piece necrosis ( x400) ; (G) Group of 250 mg/L; gill
lamellae gather ( x400) ; (H) Group of 250 mg/L: edema of epithelia cells worsened, and circle carina were lost or not clear ( x250) ; (I) Group of
250 mg/L: epithelial cells of gill lamella fell off ( x200) ; (J) Group of 250 mg/L: lots of epithelia cells edema and secretions ( x200) ; (K) Group
of 450 mg/L: denaturation necrosis of respiratory epitheliums, among which there were full of epithelial cells and cellulose ( x400) ; (L) Group of 450
mg/L; the structure of gill lamella disappeared ( x400) ; (M) Group of 450 mg/L: gill tissue necrosis was observed ; there were erosions and defects at
the edge of gill lamella; gill lamellas were degenerated; there were only cartilage in gill filaments ( x400).

Fig.1 Effects of ammonia nitrogen on microstructures of M. anguillicaudatus gill

2.2.2 FFEALWESEENE WEMKRAR R (& 2-B) s B XA B W7 28 it

SRR 200 M P e 4 A (BT 2-A) , e B A5 M 2 2858
B AN 4 S o0 A, A% L IR s R, 6
2R P S, A B AR T AL 5 TR R A R R
A ST, AT AT 194 40 IR 0, v ZK BE AR
it VA BT T 240 6 5 P RL TR P I 2 T S R OIR
B 3 A AR A Ao a8 S da 9 ik 2 2
(50,150 mg/LL) BTN 240 i Fr) b i 225 40 L S0 200
JIiRK S 2 A AL T i 5 P, B 1 A
G N OTE S, HRE T AR OB R T

(K 2-C) ;150 mg/L ¥ 32 4 A9 JHT- 40 0 e A 00 ik
D TERA S AR, B SORL AR S A T S 1A
Wi%d (1 2-D) ;250 mg/L ¢ 52 2H 8 5k 1) - 240 i 1
21 e HOAL I A J5 0 R A, 950 R T P 5 R A B
BOR= I A db— B R RS B b & KR AR
i JEURORE (] 2-E) 5450 mg/L 3 J5E 2 200 e B
JHFEAR A 0 32 23 B 0 A AT AR 53 0, A 1) 40
i ASTE (8 2-F) 5 300 A0 A% N S AS ) 7 2
FUSRR , A 22 B S A X N S R PR A
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R 40 i A e €2 o i 2R A AN [ 23 HL R T
s AR B A AR ) R R =S ek A e D
FRATLA AR A AN S8 88 AR 0 B 7% , o

PR A

. ' A 1 v B, s
N— & |
2um Xy - E s

B A TR (K 2-6) .

. £ F rﬁm L4 LY
CA) O B2 - DE 5 JITFJUE 240 M 9 20 A, A4 s AT MR ( % 10000) 5 (B) 50 mg/ L L2 AZ N R BUE 2, IR TAZIBEIY ] ( x 10000) 5 (C)

PRI AH AR B A — 23 2 IR o B R i
B PR ANIRBEIEE , SORLACH i 7 2 W S PRAS R, 20

150 mg/L ¥ HEZH - IR0 43 DX ICAT BT 228 (it ( < 10000) 5 (D) 150 mg/L ¥R B - AT AN ISR AR B T RG> TR IR AT S 22 1 , L AU o
AL SR RIRTR (% 10000) 5 (E) 250 mg/L 3 2R - T2 N RL AT A B0 R 0 £ , AL TAT PR 5 10 2 B R 25 J (% 10000) 5 (F) 450 mg/L e 4 -
AMIARZTEAR R (X 10000) 5 (G) 450 mg/L e BELH - A0 A% A SR FLAR , 4% AP BAMAE IR , A0 M B 2 A , AR A A 20 , R A7 200 ML o6 A 25 F S
SERE, B VR AR RS , GOt JEEARAS KL, 40 94 1 ( % 10000)
2 FEX RGBT A AB S A Y R

(A) Group of control ; cell nucleus, organelle and membrane of normal hepatic cell ( X 10000) ; (B) Group of 50 mg/L: chromatin increased and
gathered around nuclear membrane ( x 10000) ; (C) Group of 150 mg/L; some areal of the nuclear membrane was broken ( x 10000) ; (D) Group of
150 mg/L: mitochondria were decreasing and distorted ; crisrae were bending or disintegrated ( X 10000) ; (E) Group of 250 mg/L: rough endoplasmic
reticulum presented fragmentation, and to show comparatively large space ( x 10000) ; (F) Group of 450 mg/L; the structure of nucleus was anormalism
( x10000) ; (G) Group of 450 mg/L: cell plasma was vacuolization; few of cell organelles; lots of lysosomes and necrosis; massive liver cells appeared
apoptosis ( x 10000).

Fig.2 Effects of ammonia nitrogen on microstructures of M. anguillicaudatus liver

3 iTig
3.1 SaRNRHHAESHE

AR, AU B R DL R AR R R
VeSO 2 AU it 32 4 5 2 S0k B LA R e B[] 22 2
PEFHSG , B 22 2 30 BsF [ ) S 4 R 2 1 e B 1) T
1o, VB FE TS 1 T, 1 BH 2 00 e Bk i
(AR PR

A8 7 @ X P AR HE £2 24 48 72 F196 h 1
LCy 4334 0.67 .0.52 0. 43 F10.39 mg/L( Benli et
al,2008 ) ; X} 4l £ 24 h LCs Ky 0. 91 mg/L ( f1 1%
42 2007 ) 5 % 43 fa fa Fh 24 48 h [y LCy 4> 51 K
0.454 0.267 mg/L(FE/TZ 4L ,1979) 5 % 1
B £, 24 48 .72 .96 h 1) LCy 434 0. 613 0. 471 |
0.364 .0.333 mg/L( T JLZ,2010) ; ki, 7E A X 5
o AR T TR 24 48 72 FI196 h LC 43l ik
3.40 2.92 .2.51 F12.22 mg/L, it B JR 600 AL

i 52 3 b AR E £ 54 f | x f0R | SR AR £ S
5 , 3% ] BB YR AR I T KRR A G KIRZEA
B AR R, I A TG TR R IR T, A
RAETI AT RE L 12 ey s (R, YR CmT LA ]
JW TE W, 3 R 3k 1) P 7 2R BB AT B T AT
R AME .

3.2 s@BMEXT R ERFI AT AR B ISR R
3.2.1 @AMEARABAZNFGIE AR
Xof 1 A FE AR FRLIR]— oA 2 K A i 712
BRI AR T R Y 2 4R RE T, SRR HLRE
TR FEER RN, R o AR KRR IR
HUOEM ARG, AR E KA ITFE REHE
SR, 51 AR 3 K P M 78 I L AL PRI 3 A= K%t B fh
I TR A Bk DABOE T, R R IR B i
W bt 2 100 A 20, BN R 2 il R Bl
A% (Campa-Cérdova et al ,2002) , F#EL 477K
I8 oA Y I R R AR 3R AR W R 43 S 2
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(Wong & Wong,2000) : —J& > 1 i B 5 1oz 1 7= A= fr)
it , R AE TR X B B A ( Gambusia affinis) 1 5L
P 1 S 22 b K A0S S A B8N B BRI T
FEoK b 45 B8 5 B @ T 25 45 45 ( Cengiz & Unlu,
2006 ) ; & A, 29 EBEEEER (PFOS) SpE 2
#& HBE T £, ( Danio rerio) i I {2 20 g H BLIR FE
TR B A B R B8 T 26 (97
4,2009) A B H, 50 mg/ Lk 3 2H 1) ) B i 2H
e T — 20, N 150 me/L ¥R FEZHTT 45
Vel 28 2 Z e I , AL SO b s B — i,
SEZIRIR AL/ A WG £, 55 A S ol 1w B
1%, BRI FR 5 IR FE I , BEZR I B 10 5 1o 43
1, NI HE M -

3.2.2 AAREFHERARHELAL N B ZR
50 mg/LZH BJRIRAE 21 d 5 i 22 3¢ 1f 1 B0/ 40 0k
Yy, 88/ Fr v 20 20 MR B, O P A R R K
150 mg/ Lifk B 20 Y Bk - R 200 Jf /K Il ), 68 20 27 %
AR 8 22 ZR 1A b Rz A0 L R AN T T O R K
SR AR N TE I P H 2 . RS (2011)
BRIV R0 2 X 2 AR vk B 4 £ 8 2 20 R
SOD I GSH-PX [iff i M4 g & (I T X 4L, HAE 21 d
JE¥IHELT S E A G, R X 2 IR R
SRIA HBIET- B G, (R I A 16 ZE AR B 1 2R
Joip e FREE Pkt 25 27 B SR BRI B2 X A
LA A R K BRI A5 S B S, 3 R385
TR TE R BT R T B8, DT i B AR 2N
AR R, Bl B R A A AR B R
AN S A R B, 02 0 R AR Ak ke 5 R B
Vo i 2 ) Sk S 280 VAR ) o e o, BRI T R et
SR AT A AR 3, R Mot S5 P BB 2, 1
8N R il RS LA IR G , E— A e H A 2 21
MY IE R AEFIEE . 250 me/L ¥ B F1 450 mg/L ¥k
LA 21 d J5 BB ™ 1, B R
AT T VR Bk EE 2 2 A AU B SRR T, AR
A Z B, 25 A F AU T T AR LA TN I = B T
R AT R 22—, f e nl W, 2 RO e
8 2 2 A P ML T B2 I R 2R A, i A
b R 2R A IR BE RN G A A5 43, AT 5 i iy 2
5 R BRI L 15 3 B A U 0 A HE I A R
A BRI Bl (2R 5 ,2007) o

3.2.3 AAMBRHFEAMEM N H I
U 2 10 6K e 9 £ 5 4 B (Dutta et al 1993 ) o 2
R 2o 10 24 s o ) PRI, 32 A P 7 £ 7
YRR BRI, IR = i v] DA s P

(1) NH;-N AL 0 BEPE BRI PR R MR IR ( £,
2007) o A b, 757 B R AT LA B R
il st el DA N Ry NI NS W L
BT IR o 50 me/L e 8 28 Je SRk 70 T 2 i Aok ik
MU AT , Ge o R R A T A A b R DU ]
A HEET DX IS BBt 5 150 mg/ L % 5 24 #9400 Mt
LRI TR IR R S AR A, B Aok A
UiF 25 7 T2 A AR T 3R, 7 B < i 0 £ S AR 48 1 L
HIBFTE A B TR BR (1 45,2004 ; A FIVE
JFE,2009)

3.2.4 AAMEXRMATEREEN Y Y SE
JEBAE 50,150 me/L L 2 b 38 )5 T BE 9 SOD Al
GSH-PX FHE 1 T R 28 2R (XRS5, 2011 ) 4fE ]
REZA O B A B S A A i = 3 A i
PR SR A, DA T e T 2 52 30451475 o 2 5
RAGLIN T L o TR, e A et Y 3
ZHARZ —; PIILHERE 50 mg/L Al 150 me/L 40
XS BRI 240 M2 R FA 8 7 R e R A e A Y
S5 TN 250 mg/L A1 450 mg/L e 5 A BHAL 2]
SERY BT ISR B, X 2 A B A A TR BT i
21 d JEHR22IV R K A T AR AL, b B A A T AR
AT RERE SN /N3 T SR i A M P, 285 1 9
3Rz 1 FE , {6 PR A 9 2 28, 3 B 1 T2
N ZE R A7 , 4545 X 2 4LIFHEH SOD il GSH-PX
BEEE 21 d R R o o S AR (X3
55,2011 ) 5 SE 3 HEI AT RE 5 2 e BB 4 2L 119 73
FA(NH, ) B (78 P I 2126 1 43 T Fe® ™ Ak A
oy Fe'* BEARILIR P24 RE T , BRI HLAE T B (14
A ,2004) 5 fR Y AT ST G A 52 B, A
173 2P A B A SR e

3.2.5 A AT IE S ey AT ALE FERRR
450 mg/L ¥ J3 2H T F 200 58 22 b 300K A 14 4 i
TR, X SE AN 453 17 o 45 T U % e 53 D fE 52 21
S, U0 T AR — LA AN S O R, B
N, MR ORI S AR A AR L) 1= K
2R A 25 M7 32 B4 0 It 5y 32 0 P A N et i
T SZ R, e 4 BOM M A Bt (AR E 2255 ,1999) 5 it
HIE A BRI 2280, TR R A RE A 14 i 15 , IR
MPET AR . AR, BRES SN2 5t ™
T SIC A JE I 0, 7 2 S o A 3 Bz 1 32 3l i i A
AR AR A, A B 2 28 L 2 5
FUPMEA ML T 3 B A PSR B R B TR 2R
B A A AR A PR IR, L i e JBE ) Al B T2 A
A7 D PRI AL T U6 7 HICHE AT BEE 4, 453 0
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MR , 20 10 45 P e IR, B A % 2 PR 41 B 114
7, b K sz A0, BFHE A2 204540, 28 ST TR N R AR
BUF RSB, HBUE R X R ek 2 (a2 R
8 E AL TR R 2 —

S 3Tk

R SRR, XU SR, 45 2007, SKWY (Cu® " RS ERER LB
AXThAREREA I S [ T]. REATE Rk,
22(2):118 - 122.

g, XK R, B i, 4. 2004. F 0 S50 P 5% Hh 3 T iR
JUE B AR EE sm [ T ] K2R 4R, 28 (2) 1 195 -
200.

BHPRAE G4, 12511, 5. 2010. S0 B A f Rl f Y 2
PRI ], Wir bRl (3) :109 - 177.

AT, B, DS, 45, 2009. 4 E i iR (PFOS) 2t 2
FENTBE T £ 8 0 S AE R s [T ] AR A B R IR,
(4) :530 -536

WM, . 1979, KT Ex
LT oK, (3) 11 - 12.

2RI, L. 2008. YR Bk FRIE A W) B IR R [T ]
AR, (4) :10 - 12.

Zegdt, A H, £, 45, 2007, Z ARG AL E X H AN R4
IR BRI [T]. _BVK = K224 16 (1) 22 - 27.

X, v 4k, THEVE, 55 2011 S ZUbh 38 X U6 64 [H) 21 21
SOD 1 GSH-PX i P Wy s [ J]. 2 A b Bl 24, 39
(2) :1069 - 1072.

TR, TR . 1995, sk [ M. dbat
Al H ..

HiTE ], 7 B, SRR, 2. 2007, K [l AR 4 5 1 T WL il BR 5k
AR F 2 REE P SR M [ T ). 1A i
5%,28(4) :84 - 88.

T, XS, =T, 2010, 8 F 245 200 4 A fa b i 2bk
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Acute Toxicity Test of Ammonia Nitrogen and Effects of Ammonia-N Stress
on the Ultrastructure of Gill and Liver of Misgurnus anguillicaudatus

HAO Xiao-feng, LIU Yang, LING Qu-fei

(Fisheries Research Institute of Soochow University, Suzhou 215123, P. R. China)

Abstract: In order to provide scientific theoretical basis for water quality management during loach ( Misgurnus an-
guillicaudatus) culture, an acute toxicity test of ammonia nitrogen and ammonia-N stress on the microstructures of
gill and liver of loach were studied. Results of acute toxicity test showed that under water temperature (25 +1)°C,
pH (8.1 £0.1), dissolved oxygen(6.5 £0.5)mg/L, the higher the concentration of water ammonia nitrogen, the
higher the motality of loach; 96 h LCs, of total ammonia concentration ( TAN) and nonionic ammonia ( NH, -N)
were respectively 164.4 mg/L. and 2.22 mg/L.. Results of the stress test showed that with the ammonia-N concen-
tration increased, loach gills appeared different levels of injuries after 21 d. In 50 mg/L and 150 mg/L groups, the
gills of loach appeared secretions and cells edema. In 250 mg/L group, secretion on surface of gill filaments in-
creased, gill lamellae gathered together and edema of epithelia cells was sharpen. In 450 mg/L group, there was
cell necrosis of gills. The ultrastructure of loach liver cell under different concentrations of ammonia nitrogen ap-
peared varying degrees of damage. In 50 mg/L and 150 mg/L groups, mitochondria distorted, and nuclei deformed
with nuclear membrane swelling. In 250 mg/L group, liver cell structure was badly damaged, and there was cyto-
plasm vacuolization and incomplete structure of the organelles. In 450 mg/L. group, massive liver cells appeared
apoptosis. With ammonia-N concentration increased, the damage in gill tissue and liver cells seemed gradually seri-
ous, and the damage was irreversible.
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