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SNSRI ERSESRMEX ALEsh&EER,
BT #0548 4R 45 9 19 22 T

kRE', BB, XRE, & O#, F O,
Bk, EHE', & ', Ini

(1. B R R = T8 b = Be , VL 98 Jof 2140815
2. R A 2 WE ST e 3 A MY F T v L, AR AR R K R 55 R SR IRM T AR S g & VLR i 214081)

WE: YV #H-—FPTHRAATE LG amEEFEY W, UAERE N (14.27 £0.01) g 9 H L &
Yo AFRAL,ART LA MU EE T FALEMEZm., S E £H1T96 h W& &M
18 H 96 h LC,,, 72 sh 2o b, % B % 8 (0.472 mg/L) Fn 52 5 (25 mg/L)2 /A5 A0k JF 4L 3 41,
#HAT0.6.12.24 fn 48 h WA A8 A BRI R k&4 & % NB A B R AKFHAT 96 h & 51K
Gt KK ,9 h LCy, K 56.492 mg/L, 3 Fr AL WE XY, & A 6 h, 812 F 4 o 4
VK, ERAREE FaRMK AEZRA Fastit; B NRELE, ENREER X, BN
EEBEREN BB 12h, A EEE TR EX AR BN M E F AR AFEE L EY
KRR, B B R EM B ANE B AR KRR M gk . il 24 h BEON B
& RE PR EF AT RRE T AR, DEY KT E, PRAEBRL; FALMKE
MR E R E, e, B NERIR B, B ANE RS0, ki 48 h 8RN B kb, b R e 8 o R R 5 T 4
M2 EBR DET K BRERELE; EAE LR AR, BRI, 96h KE 5, 4w
M LR ALK E T E AL REBRAMZHA DEY K ALK CE R EE, ENE
F A, ENRA, EREAARANETZ A RENRERESR, FALWRHTE, A E

R 884 o B e i ) FE K, R RF A0 4

Lz B\ R EH A, BB R R,

B9 h W EMFRENILA LG et T ekE MEREEIRKZNZEFAL,
KR Bk, ARAREANNY,;, FERKRE;, FEFERE; 44844
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PRI 2R 1A 52 W) 7 A IO 8, T 2 s AR RN BE L R
Wi P Sk i 1 DE AR S B . BRTE AN A
2 KT R AW 30 0 K A Bl W wi A 4GE , 095
% 4k fa ( Oreochromis niloticus )’ . # fa
( Mylopharyngodon piceus)'® | 41 # ¥ 5% %% o
( Cherax quadricarinatus )"’ | J§ 8 ( Hippoglossus
hippoglossus) " % . SR , 2 8 M 30 X 11 3k 05 fr)
A e SO S L G S KNI 1+ 3| W= A SR L
O A UG R A A L R 3 PR R
FIWEFE I AT 3l o AW 30 A S 50 5 AT Sk B
oy £ 1Y) 2 BOPE Uk L, O O 2 0 R B W Sk
SRR A 5] 1] B 1A Sk 5 &)y a0 i 88 A E
YL 5 A2 A LA e B IS B S 00, AR T A
i 3 5% A Sk 75 ) 2 PR A T BILRD , B A O F Sk B A
HoAts IR 7K £ 7 B v S ER I8 A8 I IS T A 2 1
B2

1 MRS Ik

1.1 XHAE

VA Sk 77y i A7 Bk 2 W 5 e TR UK il BF 5
O R R e PR AL . Pk ] — LR ) £ AR B
Oy (14.27 £0.01) g, 1E S5 Fif Jo 7 Al #4230 7
Pk BE & 75 8 (A% Oy B 42 820 mm x 700
mm) N YIFE 2 A, B R AR AR 3 Y (8:00),
12:00 A1 16:00) , H £ i% 22 78 38 44, PR IR 78 2 1
S I N T, PR AR B L ARSI f
KA HETS , & WA A R ST, MR8 AR D0 # 2 17
oK AL H A Y oy 2 — /YK o B 7R ATE], KR
(24.34+0.11)C ,pH 7.94 0. 10, 5% (7.34 =
0.23) mg/L, B4 CK MK W il 4347 77 9 ) T %
A PR3 35 0 5 AR A ) 2 R B, R AU /)
Fak4F 0.5 mg/L,
1.2 2sHEXR

SPETRPESC I AR B B SRR N AT, LL 24 h
PR DL AE T 21 Y d5e R B2 A 24 h N 2R AE T2 Ay
die /Nl e Sy DXCTR] DA AR 55 Xk 5 DX ) ) 43, 43 531
4 50.56.234 .63.241 .71. 121 F1 79. 983 mg/L,
BEALU DL 3 AP AT, A F AT 20 B, AT
AR ANVE 8 T2, W )30 5% 3k 87 %)) #4405 3 &
FREEEIR , JF R A8 B S B, 23 i) I0 ¢ 24 .48 |
72 196 h i AT Sk 550 T B, A R A A A8 R
VRS I B I 78] e K A B8 R R BE 1 2 R TE )
U U HE K P, A 2k B S A 2y 39l Dy (50. 13 =

0.21) . (56.35 = 0.46) . (63.52 +0.59).
(71.38 £0.76) H1(80.26 +0.48) mg/L. /KiEN
(23.84 +0.30)°C ,pH 8.33 +0. 03, 74 (7. 49 =

0.21)mg/L,
1.3 S&BEXLE
LI R E A 3 2 S 0 A L AT Sk 6575 4y

196 h 0 F P BOAL k1 LAl b Bt A 4l
(XFHRZH 0 mg/L) sy 2 A 40 (25 mg/L) , Sl fi
4%k (0.47 £0.06) F1(25. 13 +0.52) mg/L,
T PBCE 3 AT, A B O B OB S
B2 A B P IR o I R fE R Y T Sk
fifj gyt BEAL A 6 P & FR A8 N, Al 40 2.
SCE A Rl R MR, BERR 4 h BEAT BECRUR B Y
M, 7K (24.90 £0.10)C,pH 8.21 +0.03,
BE(7.68£0.17)mg/L,

MRS oAb &AM SN, 50
F0.6.12 24 148 h RAEME G, RGHE WA 48 h )5
T TE 5 1 [BDE 3 72 18 vh #EA TR 52,96 h J5 i
A TR BIRMNEAEIAE P REPLCE 3 T
TE AR ), HUAS SEOR 2 A (SRR B 28 A FR /K
J&i , JH Bouin [QU & & , F 4% 90 £ BB G K AL
AL YR H.E Jefs, BOREIHHIRR
1.4 HESHT

Sk PE S SPSS 17. 0 ( Statistical
Package for Social Sciences 17.0) b J 52 56 ¥t 3% |
K EL N LRI LC,,, 2 Wk g (SC) it
BE,

SC=0.1x96 hLC,,

EFaEwE" mitE A,
C, =1.216 <
AT

100

f= (10,;Ka-,;H

+1)

2 729.92
pKa =0.090 18 +

T=273.15 +¢
K€ NAEE T 2L (mg/L) 5 f & MK E
WAPAEE T RAMERE (%) 5 C, R AWKE
(mg/L) ;T 2 i (K) 5t A BRRIR AL (C) o

2 ZHRS50Mr

2.1 HEHFHERE(LC,,) WAE
Wl 42 SR B 1) T, P Sk 837 4 R ST T R A

http : // www. scxuebao. cn



2 4 SRECH L A B R R IE B IS K X 1A Sk 7 ) #  TNE 2H SUEA f5 235

FHREHE I (= 1) , 38 53 B 2k N 4 v R s 2 /0 H
Sk & L By 24,48 .72 1 96 h RY 2f 50 vk
(LC,,) 4> % J 65.277 .59. 420 57. 151 Fl 56. 492

me/L, B e R B TR 4 B0 M 7. 972.7. 257,
6. 9801 6. 899 mg/L; H 2 F A 5 T 45 % 4 vk
FEAr AR 5.649 F10.690 mg/L(F2),

®1 SEREXBLEHL BT R

Tab.1 The effect of ammonia nitrogen concentration on the mortality in juvenile M. amblycephala
AW E/ (mg/L) 8 T & W BE/ (mg/L) AN [ B ] A 3k 8 FET- %/ % mortality
ammonia nitrogen concentration non-ionic ammonia concentration 24 h 48 h 72 h 96 h
50 6.107 0 0 0 0
56.234 6.868 0 25 35 50
63.241 7.724 50 90 100 100
71.121 8.686 90 100 100 100
79.983 9.768 100 100 100 100

x2 AELEMNEBTEAREEFENALGHENEBREMLZERE

Tab.2 The median lethal concentration and safe concentration of ammonia nitrogen and

non-ionic ammonia to juvenile M. amblycephala at difference times

, SO S/ (mg/L) o
HH median lethal concentration(LCs, ) AW/ (mg/L)
item safe concentration
24 h 48 h 72 h 96 h
A MW E/(mg/L) ammonia nitrogen concentration 65.277 59.420 57.151 56.492 5.649
Ik & ¥ &/ (mg/L) non-ionic ammonia concentration 7.972 7.257 6.980 6.899 0.690

2.2 SRMEEALGHEF . BMEALANE
R

SR8 3T 6840 42 4 H 04 Fvh AAM B
T, AT S 55 4J) 21 1) 858 22 R B8/ 0N - 0 G 40 it e 2>, g
W 7 200 L5 4 AR 200 e ) o 5% ) (TR RT-1) o
ZAME 6 h, 622 B ALY 5K, R A0 M 2 AR
T, bRz L ZI36 A 3 s S A0 e K 2 3t £ (T R
1-2) o WpiE 12 b, P06 S0 3G 26, PP IR b B 40 il /K

i P 9 L R BRI v , S/ A 5 0 B A 1 A
W, LA it AR DR A HE S AR /N R
i (EIRRT-3) o Wi 24 b, 680N 5 fl G A8 R, R
B0 A5 2R, WP R B A i R T AR 7 (1 R
4) ;1938 48 h /N R il AR VI b R 2 K
A, b Bz 20 18 o0 B v (P RRE-S) 596 h iRk &
JG WA A R, B UG A b A AR
SrIRBEI v , 8N P s il (TR RRE-6) (36 3) o

£3 AMEEMERESREREXHE L84 &8 H A ERE R M

Tab.3 Acute effect of ammonia exposure and its post-recovery on

histopathology of gill in juvenile M. amblycephala

H 25 H RS RE

AW E/(mg/L) ammonia nitrogen concentration

X B8 441

tissue and histopathology 6 h 12 h 24 h 48 h 48 h +96 h
control group
FLlfil hyperemia - + + o+ + o+ o+ ¥+
I Bz 241 4148 /4 epithelial hyperplasia - n ¥+ ¥ o o+ P
WASL 4 i 3% A= chloride cell hyperplasia - ¥ - F oo+ . o+ o+
B4 MAE P 7K telangiectasis - + + + + +
b 7 A M YR AE R 7% epithelial necrosis and desquamation - + + PR o +
I Kz 41 it /K Jih 7% 14 epithelial and oedema - ¥ ¥ o+ + o+ 4
il /N i El 4 lamellar fusion - - + + o+ + +
8 /N 4l curling of secondary lamellae - - + o+ + o+ + + +
#iff /N i 48 % shortening of secondary lamellae - - + F o+ o+ + o+ +

T (=) THAEEMRE; (+) RALARG R X <20% 5 (+ +) R AHRERTLZ B X IAE 20% ~60% 5 ( + + +) RAEHALS

F 955 78 1 X 3, > 60% , F [+

Notes: ( - ) no histopathology; ( + ) histopathology in <20% of fields; ( + + ) histopathology in 20% ~60% of fields; ( + + + ) histopathology

in >60% of fields,the same as below
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R E AT AT M6 H R AR M B, B /NER VB /NE AN M 2 TR (B R

HT, JF 200 B HE 2] 2 5%, 200 00 % B 3 A, B o 52 R/
EH (BT -1) o A8 6 h, JTF 20 Ha b ik, 48
JRLAZE e R A B LS A T 40 s v e IR T -
2) . MriE 12 h A0 A 2 Ak T I 6 A
B KRR AS P, I S8 Bk, a0, JHF 40 B 48 R AR
Y H 53 i T8 RO AL (T8I R TT-3) o JikE 24 b,
JHF 200 J 7K AR A A 71 R 4 LS i R B ROR , If 5
Yok e R R A (AR -4 5 i 48 h,
JHF 240 JHL 358 53 VS fide S B SR, I 52 AT 5K, B AR
ikt (IR IT-5) 596 h W& J5 , oK 10 A48 Jif 4% b
KECERAH, sy ok (BRI -6) (£ 4),
AR xt B AR M H R A ia

x4 AMHESEMHERESREREX AL EFE

IT-1) . ZAME 6 h, B /NERZE LT, B /N5
R EL A ¥R T BN A /N BN
AMMIIRFE 2 A (TR I-2) o JBria 12 h, B /N
17 Al I s D0 NI & S R S L
(BRI-3) o Jiria 24 b 9k B2 40 352 90 ™ 1, 72
i, B /NERIRAE B /NE SR AE (IR T-4) o 38
48 h, itk CL A0 R 0, KRR AR P NV b B A
AE B /NERIRSE (TR IT-5) o 96 h KA, itk 2
AR E NSRS BN BRIRBE (i I -
5)(KS), i RATH, BHKRE , HH BFE]IE K, &
PIRO G RAIRAE R AR DE T iy A I S N SR i)
WA BE S 2% o

L HE R

Tab.4 Acute effect of ammonia exposure and its post-recovery on histopathology of liver in juvenile M. amblycephala

R AU E/ (mg/L) ammonia nitrogen concentration

A5 G R LR E

. . Xf MR 20
tissue and histopathology 6 h 12 h 24 h 48 h 48 h+96 h
control group
20 g i K hypertrophy of hepatocytes - + + o+ + - o
YR M A% M cloudy degeneration - + + o+ + + + + 4+
Y0 % 7 A Karyolysis - + + o+ - + +
A A% W #% cellular peripheral nucleus - + + + + +
4 g 1% I B nuclear hypertrophy - o+ + + + + o+ o+
41 Jf 25 14k hepato cellular vacuolation - + + o+ - + n
Il 324" 5k dilatation in sinusoids - - o+ b+ o+ + o+ "
FEIMfL congestion - = + + + + + + + +
KBS hydropic degeneration _ + + o+ o+ o+ . +
IRFE necrosis - - + o+ o+ o+ + o+ +
2 M0 48 BE AR cellular outline indistinguishable - + - R o+ o+ o+
AL f# cytolysis - + + o+ + o+ + ¥
x5 AMSERPERESEMREMNALGHESHALEHNT

Tab.5 Acute effect of ammonia exposure and its post-recovery on histopathology of kidney in juvenile M. amblycephala

Y415 A B R R AE

A M E/(mg/L) ammonia nitrogen concentration
X AL

tissue and histopathology 6 h 12 h 2% h 48h 48 h+96 h
control group

B /N F Rz 41 fi K hypertrophied epithelial cells of renal tubules - + + o+ + o+ + o+ "
B /NG 45 I 45 /)N reduction of space inside renal tubules - + - o+ o+ +

B /N i I K expansion of space inside Bowman’ s capsule - + + + + +
B /NBRZE4E contraction of the glomerulus - + + + + +
BN I B2 2R 8 necrosis in tubular epithelium - ¥ ¥ o+ o+ +
BN R Ak B cloudy swelling of epithelial cells of renal tubules - n o ¥ .+ +
B /N ERFE tubular necrosis - - + + o+ + o+ +
T P 20 i 352 3 lymphocytic cell infiltration - ¥+ fr 4 4 .44
B /NE F R 4 %S W9 4k renal tubules epithelial cells vacuolation - n F o+ F o+ . 4
JKFEAE % hydropic degeneration - + + o+ o+ o+ +
Felfl hyperemia - + + ¥+ o+ + o+
B /NERIRFE glomerulus necrosis - - + + + + +
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3 ihg

3.1 sf'axEALHmyparItsH
RAERFH AR FLENTE R Z —. 1%
LYK IR B R TR M AR R s R
FERKAR P g G R ) 0 e B B . A
S HIEFT A R RN, B A 2 A8 I R 5, A Sk
G TR W Z T . KRR Y,
AN TR o 2 4.2 1) 2 AU 52 P o AN (] 4 A AH 8] Y
W4T, &/ & ia 96 h J5, & g fa i) LC,,
J 37. 59 mg/L, YR 6k
anguillicaudatus ) 1f) LC,, Jy 164.42 mg/L"" | Tfij A
kWi 75 2@ AW 96 h J5 1) LCy, ly 56.492 mg/L,
HaE A 2V m T g LT Jes, TS &
KB SMAERB R K, I — S kR R 258
o B ERIG AR AR N T 2 i J B IR R B
I A I S R B A R R 5 AR
W HE R AT AT RS AR KR
O, AR I A 3 TE K 2 G ER B e Bk, T LA TS
WP
3.2 FEMEBEXHN & EEARLEHHNI N
i 2 SR B AT LB R DL E A
HEE Y 328 5, S0 5 4G 04 950405 18 1 2 5 o
WP IR B S 1 R B A B RO R
0 G HE T 4 TE R R 2R PSS L AR R TR R
NRIEVE AR R 71, RO 7 SRR B, i 51
SR LUBI . ASLIHE R W, A AT
VAT Sk B 4 1 5 8 (10 2 20 JIR 27 52 ) gt B 22 6 240 1.
Bk, bR BN A, WA M A, P B
0% Lt O VAN 3 N B N AN ) S o2
98 K T BUBE Y (36 3) o Benli %17 fff 5t & HLJE
B H A A P A a T R A K
LSRN g A N R B A e s s 0
| ¥ A ( Ctenopharyngodon idella) 15 2 M & A
38 (220 mg/L TAN)24 h )i H BLEE /) Rl 45 B
S /IR L TR K LE SO A 150 mg/L R
W2 B8 T BB R A K i, 250 meg/L S A
JE B30T 65N R B ,450 mg/L S RJ ke T
B8 1 B 20 MR AL, X 5 AR SEI B SR A5 R A W) o
i 4, £ 25 i 2H 2R 52 B 0 BE W) AR TR AR 4
FEATT LAY N 2 R 2 A S T B
P47, T R R S B 500 X 2 58 JIE i 8 ( Piaractus
mesopotamicus ) %F W ¥ i A b Rz 40 1 AR i

( Misgurnus

R8T IR s TR A, e AL
S TR X 22 i i 4z 8 ( Cirrhinus mrigala) 88
40 VR B 7 S B0 AR S
AR A 6 h i, A3k 6 4 fh o 1A 4b T R S A
My B i 12 h, B 4805 350405 Ak TP AR 2 i e
24 FN48 h 5, Bl A P 38 B R RE A PR e R AT
W, AL & A= 4505, 1 96 h B 52 Ik ] S A2 DAL
A Sk 7 40 £ A6 Jr 360 PP 58 A KL L B AE S B 5T
fe i, 2 M W T, b IR B (Acipenser
schrenckii ) B8 W5 G40 ML 1S 22, WG 15 % 1 AL
il BB BRI, B A WE R 10 mg/L
i 12 h %20 mg/LJPFiE 6 h J5, ¥ f 4)) 61 &
20 0 50 T B 4 [ R A5 00 SRR L A A
PR b % e AR 1495 33 U8 1 A A Y Na ™/
K" -ATP i 1 15 1 o B 3 16 58 20 i 1) 3 i i
TGRS, BB & HLRBOEOE . A L,
O BB WA, A A 12 h S, W
Ji 14 A, U] 2 R0 38 RE A8 T 141 Sk B 4)) £ B
2 PR T HL A5 B S5 I 2 R IR £ 2 A I 1 K
B AR R G B F AR S R T
PR R R T R [ 2 A R
TERA LA R H R GG AR, W RE R T &
WG T R EA 3B E IR L 2 5 PR
I, {EL I 25 2228 38 I TR) 1 A 4 B o R A 1
B 1 28 G- w5 T 0k, £ 2R B 2H SR IR, AT
BN SZBH SR R AET
3.3 FEEXEALEHHEFARLEHNIN
JF I #2610 i g AR 2 1, RSP 2
YY) E RN F RN, WARBIEN —FhE TR
Py S0 L T OBk A, 2 5 040 R
B RIRE A — R R B E e, W 5
e U 20 A f B R R . M T AT BT B Y
TiRe BT b B A7 DL K il W iz i e AR S R O
WRZKEGREE RN HRETZ " &
S, F RO T fe 3 Y 2 245 R 5 e 3R B
g T A0 L R 00 A T i A s A TS I
MSEY™ 5K KR8 VL 20 R B8 0 A1 Fe R A R
(FR4) o 1EHABR ARG Ge Py b th 2R AL A0 &5
Rk A YU EWIa T BT | S5
e ( Channa punctata) ' S 1E T 4 B 5
YN A0 M B A v Al e A A T e B B
P £ T 2 40 H A0 T e A KR A T B
3 [ 1) 3 o, 2 8 VS i R 240 L R AT Ok

http : // www. scxuebao. cn



238 Koo

o 39 %

SRR I 20 M b 2 A 2 B 3 fH
21 M8 S5 23 3 A 0 TR S AR T I R 2 B T
TR NS W e~ 0 S W1 11 N A
SR 30 0 318 15 AT Sk 9 0 T 1, T
FAE W T ST AR B E Y h 12 h, 48
H 7S oA L UL AT Sh AE 2 3 T RS0 . 4N i
T AT 26 L 20 M A% 23 i Ak 2N B IR B B
J RG24 R 48 h S Sk 57 ) 0 T 40
HEIRAE , A RE A 48 h B3R 157 4% 24 h %, X AT
e 5o A M0 T, f A B B AL RIS T AL A
%" W 96 h g, R THELRR BT 40 A% R, HL A
PiFLE eI 48 b mbe , 22 W U8 o A 3k )
Ay f6 )T 10 T R AR T B A TR B2 1 3 e 25 S e 1)
K ) % e B S R R, AT R R T A
J¥L 14 T BE 14 -5 O T R 44
3.4 SEAE X k4 & 5 H R 5 K B0 20

U R 2K ) HE T R AR R A B
1y 3T Ao U A S TR I U O R 65 9 (A
BB B T A B S AT LA R R B
Yy R AR o AR SEue S U I I A 3
SO B /INER 2 4, B /N I K, itk B A i iR
B INEAE RN BN b B TR R IR BE
ZE A KBRS P VB O 4 PR i T S,
ERIRBE /N IRBE (£ 5) o Mishra 26 B 58 &
B4R R A (K, Cr, 0, ) Xof 22 il 5 i 7 A ' /N 1
B AN AR AN ER B K NER ZE 4 NS
B I /N AL 41678 s Velmurugan 255 058 5 4
B 005 A 2 G SRR A T R B N A
b B AR BT VB NERBE K B NER ZE 4
B /IS I 4 /0 5 A U S TR U T B A
11 = oL S 11 = = N = = W (0
PEAE TGS S A0 A R B B AT B R
B /NG b B 20 M A DL B /N R A S AR A
WIS A Sz b G T 0 ] ZE K
W3 25, B U A0 A 4G, 7E 24 h 450 A
IRFN R K, HAE 48 h iE MR A T % i, 58 W A1 Sk )
Yyt B NELE R A0 T BA A TR IR
96 h J5 , B /INER5 B /NE R SR BLIR BT, BT R
b3t A 3k 57 4 £ 5 E 52 B4R U IR R BE O 1L
BT 2

I X G A, AEE A TR AR
[7) B 5 B 2 ) A 450005 I 8RR AR IR 9 , A AR 5
Bk T, AP0 T B B 7™ T R T, VR R

), A RUME T, Sk 7 4 £ R A 2 R B
TR A 596 h [y 4 A I Ji) A L DA AT 3k 65
RN B TE e St oy /= A N s A e S e S IVAE B SO
JK T ARt 00 R A B 9 1 = SN AT Sk 69 4l £ R

S 3
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Acute effects of ammonia exposure on histopathology of gill,
liver and kidney in juvenile Megalobrama amblycephala and
the post-exposure recovery

ZHANG Wuxiao'?, SUN Shengming’, GE Xianping'>*, ZHU Jian’, LI Bing®,
MIAO Linghong®, XIA Silei', ZHANG Qiong', JIANG Xiaojun'
(1. Wuxi Fishery College,Nanjing Agricultural University , Wuxi 214081, China
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization ,Ministry of Agriculture

Freshwater Fisheries Research Center,Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract; The aim of this paper is to investigate the toxic effects of ammonia-N stress on the
histopathological changes of gill, liver and kidney of juvenile Megalobrama amblycephala. The M.
amblycephala ,whose initial average weight was(14.27 +0.01) g, were first exposed to ammonia-N for 96
hours and then obtained the 96 hours median lethal concentration. Based on this, the juvenile M.
amblycephala were exposed to two ammonia-N levels: 0.472 mg/L ( control group ) and 25 mg/L
(‘experimental group ), each ammonia-N level was respectively sampled at 0,6, 12,24 ,48 h, then the
remainder of them were moved into aerated tap water for a 96 h post-exposure recovery. The results showed
that the 96 h LC,, of ammonia-N were found to be 56. 492 mg/L. Fish exposed to different ammonia
concentrations displayed histopathologic alteraions in the gills, liver and kidney. Gill tissues displayed
hyperemia, epithelial hyperplasia, chloride cell hyperplasia, telangiectasis, epithelial necrosis and
desquamation , epithelial and oedema,lamellar fusion curling of secondary lamellae as well as shortening of
secondary lamellae. The liver showed hypertrophy of hepatocytes, cloudy degeneration, karyolysis, cellular
peripheral nucleus, nuclear hypertrophy, hepato cellular vacuolation, dilatation in sinusoids, congestion,
hydropic degeneration,necrosis, cellular outline indistinguishable and cytolysis; hypertrophied epithelial cells
of renal tubules, reduction of space inside renal tubules, expansion of space inside, Bowman’ s capsule,
contraction of the glomerulus, necrosis in tubular epithelium, cloudy swelling of epithelial cells of renal
tubules, tubular necrosis, lymphocytic cell infiltration, renal tubules epithelial cells vacuolation, hydropic
degeneration and hyperemia were observed in kidney. The results indicate that the severity of lesions clearly
differed among organs with the liver showing the most extensive damages followed in order by the gills and
kidney. The damages of gill,liver and kidney increase with increasing exposure time,in the meanwhile, the
fish showed the self-regulation ability, however, it could not fully recover after a 96-hour post-expourse
recovery and the kidney showed the worst recovery ability.

Key words: Megalobrama amblycephala; acute ammonia exposure; median lethal concentration; post-
exposure recovery ; histopathology
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BRI SEPERSEMRENHELH4&EBLEMEHNTIT
1 RN A AWM 0 h(XHRA)  H E 0 B RTS wm; 2 ~5 43 F78 ZA M (25 mg/L) Wil 6,12 .24 F1 48 h il 22 4 2L &5 1
& ,H.E g8 FR R 75 wm; 6 KK 96 h WA J5 il 22 4 B A 45 K 8 HL B e 5 B R 75 um
CC. 5L ; PVC NP |- K 40 5 PIiC: A0 5 B: M40 s SL: /N F s CL. /N )y %1l s LE: S/ @G SSL: BN AR AT
(=) BAMmEY K
Plate 1 Effect of ammonia exposure and its post-exposure recovery on

gill microstructure in juvenile M. amblycephala
1. means the microscopical gill structure of juvenile M. amblycephala exposure ammonia at O h, H. E, bar =75 um; 2 -5 means the
microscopical gill structure of juvenile M. amblycephala exposure ammonia(25 mg/L)at 6,12,24 ,48 h,H. E,bar =75 pm. 6 means the
microscopical gill structure of juvenile M. amblycephala after a 96 h post-exposure recovery ,bar =75 pm
CC. chloride cells; PVC. pavement cells; PiC, pillar cells; B. blood cells; SL. secondary lamellae; CL. curling of secondary lamellae; LF.

lamellar fusion; SSL. shortening of secondary lamellae; = . telangiectasis
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BRI =&EERSERERHELE % &R MEER R0
1 RN AW 0 h(X B4 H E B o B R7S s 2 ~ 5 5353 3278 2 AW EE (25 mg/L) Wit 61224 F148 h i 2L R IS5 1 1,
H.E e €8 $rR75 wm; 6 378 96 h A )5 I SR ES F 18], HL E Jea $r R 75 wm
JEAAE (H) 5 HFILSE (HS) 5 4080 R 5% (PN 5 41 MR I X (NHD) 5 20 B B0 A (KO 5 40 I8 25 1 Ak CHPV ) 5 400 g /K R A2 1
(HD); FEiM(C) 5 ML EEBIM (CL) ;5 152975k (DS) 5 s AL (FN)
Plate II Effect of ammonia exposure and its post-exposure recovery on

liver microstructure in juvenile M. amblycephala
1. means the microscopical liver structure of juvenile M. amblycephala exposure ammonia at 0 h, H. E,bar =75 pm; 2 -5 means the
microscopical liver structure of juvenile M. amblycephala exposure ammonia(25 mg/L)at 6,12,24 48 h. H. E,bar =75 pm. 6 means the
microscopical liver structure of juvenile M. amblycephala after a 96 h post-exposure recovery. H. E ,bar =75 um
H. hepatocytes; HS. sinusoids. PN. cellular peripheral nucleus; NH. nuclear hypertrophy; K. karyolysis; HPV. hepato cellular vacuolation;

HD. hydropic degeneration; C. congestion; CI. cellular outline indistinguishable; DS. dilatation in sinusoids; FN. focal necrosis
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BRI SEpERSEHREXNEALEGHHESHEEMERNFIT
1R A A WA 0 h(X 4L HE B0 B R75 um; 2 ~5 53 R B AR (25 mg/L) il 6 .12 .24 F148 h LRSS IE
H.E g8 AR 75 wm; 6 KR 96 h IG5 WAL R M4 IE  H.E e, 5 75 um
TV bRz fe; RTB/NEE IS/ ; EB: B/ LR E AR ; NT: B/ B IR5E; HET /Mg 1
AR HD RSP 5 CT W /NE B S g i it s NGB /NERIRSE ; H: SE 15 TN B /N IRAE

Plate Il Effect of ammonia exposure and its post-exposure recovery on

kidney microstructure in juvenile M. amblycephala
1. means the microscopical kidney structure of juvenile M. amblycephala exposure ammonia at 0 h,H. E bar =75 pm; 2 -5 means the
microscopical kidney structure of juvenile M. amblycephala exposure ammonia (25 mg/L)at 6,12,24 /48 h. H. E,bar =75 pm. 6 means
the microscopical kidney structure of juvenile M. amblycephala after a 96 h post-exposure recovery. H. E bar =75 pm
TV. renal tubules epithelial cells vacuolation; RT. reduction of space inside renal tubules; EB. expansion of space inside Bowman’ s
capsule; LI. lymphocytic cell infiltration; NT. necrosis in tubular epithelium; HET. hypertrophied epithelial cells of renal tubules; HD.
hydropic degeneration; CT. cloudy swelling of epithelial cells of renal tubules; NG. glomerulus necrosis; H. hyperemia; TN. tubular

necrosis
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