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The analysis of enzymatic activities in several major tissues
of Pseudosciaena croceas infected with nocardiosis
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ABSTRACT In order to reveal the effect of nocardiosis on Pseudosciaena croceas physiologi-
cal conditions,the process of physiological and biochemical pathology was explored in this arti-
cle. With the method of enzymology analysis, the change of enzyme activity in several main le-
sion tissues of P. croceas infected with Nocardia was tested. The results indicated that, in con-
trast with the control group, the amylase activities had no significant change in heart and
spleen, while decreased apparently in kidney, liver and gill (P<C0. 01). Lysozyme activities in
heart, liver, kidney and gill increased significantly(P<C0. 01), whereas declined significantly in
spleen (P<C0.01). Alkaline phosphatase activities in heart, spleen, liver and gill increased sig-
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nificantly, while became lower in kidney (P<C0.01). Acidic phosphatase activities were higher
in heart, spleen, and lower in kidney and liver, while no significant change in gill was found.
Both glutamic-oxalacetic transaminease and glutamic-pyruvic transaminase increased significant-
ly in kidney and decreased apparently in liver(P<C0. 01), while none of them showed significant
change in heart, spleen and gill(P™>0. 05). Malondialdehyde both in kidney and liver decreased
and had no significant changes in heart, spleen and gill. Superoxide dismutase activities reduced
significantly in liver and gill(P<C0. 01), while no significant changes in heart, spleen. The cata-
lase activities reduced significantly in heart and kidney, and increased in spleen (P <C0. 01),
while no significant changes in liver or gill. Therefore, P. croceas had obvious stress response to
Nocardia infection and showed different levels of damage to the organs of sicken fishes.
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36 X5 7K 7 B R DY S ) S CEIREZRSE 20055 88 IEAFE 2008; ERARSE 20100, AFRLIAKRK
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1.1 KEH&E

LT 2009 4F 10 H SR [T 6 M QR 5 1 7K R 4G 57 58 R K 20~30 em /R HE 300~500 g, IEH i
>R H TR — b DX AR A s 0 139 K B £ SR B 0 A L LA 55 #0040 (], 24 A B A J0 i Ja VR D ot B, #0 RTIE o 1055
HU6 2.

1.2 mBEE

B R R A5 TE H R £ g AT R e B PN ) B B R, U L 2 U IA B G G A R R T E S
FRAE  [R) BF R AR S 56 % 8 57 (R i £ 15 R G B Nocardia seriolae LAMP K I 77 3 a8 47 B 4G ) ([ R 45
2011) .
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7R 1) R R R B A0 RN TE R R A0, A3 LG VB T LB 5 P 4, P R KR A e T e W K A T
KAy, FMRIEETE 0.4 g, MK B F 3. 6 ml AU RZEK .4 'CF 3000 r/min B0 15 min, I L7
W ELRHBEOE ARET 4 CKA .
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PEREVE By B ( Amylase) | ¥ B B (Lysozyme) | B P 8% iR i ( Alkaline phosphatase) | fig ¥ % ik i ( Acidic
phosphatase) | 8 E AL ¥ L fL. i (Superoxide dismutase) . i & fk & B (Catalase) . & K54 & il (Glutamic-oxala-
cetic transaminease) . & N ¥ & fiti (Glutamic-pyruvic transaminase) 8 Fi A= 4k il 1 79 — B (Malondialdehyde) , 5%
FH R 50 E A ) TR B 53 T 008 il 5% 0 00 2 300 G D A o 0 0 R DA KT T B E S IR R B AR AR (2001 R
FAEL(2002) W 04T, RIHEAR R A 6 Oy L SURE S AR RE R UEAT 3 AT .

1.5 ZUIEAIE
BE H SPSS 13. 0 41t R H ¢ K5, 45 8 H ¥ Thn 2= o,
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2.1 XESEFRERNFRERSR

B 0 I P 1 95 B 0 0385 TG B (Waang e al. 2005). 3 B 26 90 I B3R bl £ A F I
VR KT B 4R L A P T BN I L AL T LI AL e B 1 €
Bofn S5 BFE 1~5 mm, HUZE RV F B A % R o KRR 4 B 2 G B R, 2
LAMP K 905 52 i 0355 (6 04

2.2 4 MKEERENHIEN

SR JE R 4 FlOK AR BETE AR AR D2 1, 25 SRR TE R M AE O v T B AR Ak 7R BT R v 2y
e S 2 BEAR (P<C0. 01) 5 45 46 0 4 2075 A T 0 70 B8 AT S0 3 A8 Ak, e 0 B JFF L8 e 89 - x BECAL 7 2 I AU vl
2 FEAR CP<C0. 01) s B B 19 il 006 ) 8 25 AL 2 b 35 W 35 A8 Ak 760 L L S5 B S8 T v o U b A
FH R (P<C0. 01) 5 M Ah, FE a0y | L e 192 1 98 2 G 095 ) A0 oxeh PR L 8 T T vl 7 A Wl 1 il 3% ) 50 0 TR 401
ik ZE B I B 2 A8 fL (P>>0. 05)
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Table 1 The activities of four hydrolysis enzymes in five tissues

e 00 Kl 2040 Tissues
Enzymes O Heart B E Spleen B Kidney JIFWE Liver i Gill
WAL AMS § /dl
e (.qjjj(u,. ) 64.52+8.38 312.90440. 68 322.67+41.95 4 225.814549. 35 64.52+8.39
Amylase in healthy fish
i S 1 J1Cu/dD 72,8449, 47 258.06+33.55 16.13£2.09"* 2 290.324£297,74** 16.13+£2.09""

Amylase in infected fish

A LZM G J3 (U/mD)
Lysozyme in healthy fish
HO i LZM 36 1 (U/mD
Lysozyme in infected fish

1% AKP 7% /1 (U/g prot)

646.71£81.07 4 958.08E644.55 1940.12£252.22 2 479.044322. 27 970.064126. 11

2 694.614350.30** 2 425,154315.27** 4 041.92+525.45** 3 826.354+497.43** 1 724.55+224,19**

26. 4843, 44 5947, 235.38430. 5 79. 48+ 10. ¢ 36,4744, 7
Alkoline phosphatase in heslthy fish 6. 483, 44 54.5947.09 35. 38430, 59 9.48410. 33 36,4744, 74
E ot AKD % /
i ##71(U/g prov. 56.50--7.34°  103.12413.41°°  103.28413.43**  105.97+13.77 17,8646, 22
Alkaline phosphatase in infected fish
At Dy /
IEH 1 ACP i J1 (U/ g prov) 71.73+9.33 195. 1025, 36 271.384+35.28 1109, 93144, 29 11.57+1.50

Acidic phosphatase in healthy fish

gt ACP i 1 (U/g prot)

o .. ' 170.37422. 14"~ 528. 83468, 75** 170.76422.19** 362.50+47,13** 11.58+1.1.51
Acidic phosphatase in infected fish

Hex Z2REFEP<0.05) ., 2R EF(P<0.01) . FER ; AMS.LZM,AKP ., ACP 4351 b 5 #5 Bt | 75 T B L 5V w0l 1R Mt A0 152 4 s R
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2.3 MHEISEBEANEN

SRR 5 R A0 ) P Fh R S BTG T AR WL R 2. 4 SR L e f0 28 R G RN A% TN B A ) B T AR
FUIF b 445 B 28 Ak, B 4l 43 vb 0 R G 10 35 O XA A S 3 G T L T T I v e b AT A B ) AR
(P<C0.01), 7EL> 6020 23 v 9 F e S 1% 3 4R TG 2 19 A8 46 (P=>0. 05)

Table 2

R2 SHAATHMBAEBEEH

The activities of two enzymes within cell in five tissues

A% Enzymes

K 2 21 Tissues

L Heart M Spleen B i Kidney JIFE Liver i1 Gill
IE% 1 GOT 3% /1 (U/mg prot)
482.07+62.67 64.94+8. 44 136.764+17.78 683.33+88.84 109.82414.27
Glutamic-oxalacetic transaminease in healthy fish
Bt GOT §if /1 (U/mg prot)
464.03+60. 32 76.754+9.97  203.38+26.44** 429.77+55.87** 96.51+12.54
Glutamic-oxalacetic transaminease in infected fish
1EH M GPT 3% /1 (U/mg prot)
20.62+2.68 14.71+£1.91 3.5140. 46 206.29+26. 82 39.9445.19
Glutamic-oxalacetic transaminease in healthy fish
B GPT % 71 (U/mg prot)
23.20+3.02 12.36+1.61 38.57+5.01** 85.954+11.17** 43.18+5.61

Glutamic-oxalacetic transaminease in infected fish

T :GOT g 45 55 5l , GPT 9 43 P 5 %l

2.4 FMRENEBEARR_BHEL

ER S R B 0 B AR pT R AR TS O ST R A A AL WL FE 3. A R WL A e BN R E R Y R Y
PIA 3 B T (P<<0. 05) 60 8 B H G I S8 A8 Ak (P =>0. 05) 5 3 4801k 15 1k I8 3% 77 76 99 100 4 JITF 70 68 v
R (P<<0. 01), i 75O JJE F H TEHH B AS L (P>>0.05) ., BEAN 5 fa7e O f S o B AL S TG 7 D 2 %
A1 7 ML v 4 5 3 T =5 (P<Z0. 01) , 11 8 T JUE A0 58 v ) 516 BH & A8 £k (P=>0. 05)
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Table 3

The activities of two kinds of antioxidant enzymes and MDA in five tissues

K Enzymes

M 2H 29 Tissues

L IF Heart T IE Spleen B F Kidney AT Liver i Gill
1E % 18 MDA 1% 77 (nmol/mg prot)
114.35414. 86 112.03414.56 156. 454 20. 34 80.44410. 45 47.78=+6. 21
Malondialdehyde in healthy fish
Hi i MDA 1% /7 (nmol/mg prot)
120. 03414, 56 129. 44416. 83 194, 22425.25* 190. 64424, 78** 56.32+7.32
Malondialdehyde in infected fish
1E % 8 SOD 1% 1 (U/mg prot)
41.524+5.39 127.63416.59 229.58+29.84 680.12+88.41 73.48+9.55
Superoxide dismutase in healthy fish
B i SOD {1 (U/mg prot)
47.7946. 21 82.85410.77 150.39219.55 101.31413.17** 12.47+1.62"*
Superoxide dismutase in infected fish
1E % i CAT 3% 51 (U/mg prot)
58.21+7.56 23.46+3.05 46. 8846. 09 107.92414.03 45.6945. 94
Catalase in healthy fish
Hopita CAT % J1 (U/mg prot)
43.08+5.60" 50.1346.52*" 33.5744.36*" 100.94+13.12 41.4845. 39

Catalase in infected fish

1 : MDA SODCAT 435l Sy 73 T8 8 4 Ak 49y 5 Al Tl i 4 A 0l
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WF5E 45 J R, 5 0E H REE P, FRE R TR R B AR 1Y) 9 JLAR A b 2 A AR R R R B O AR Ak, 3R
AH A #5035 15 TC TR R Y A I o A 17 3 2 I+ LI D B X 9 O R AR B B . DL L 4 4
FR ) AR Ak B SR B 0 W S 2 e A A R R A S 3 R R e T 0 R A R B E LT A
FIFE i 350 9 o0 0 8 s 0 R TR TR R I A 25 T R AR LASX 3 MU £ (Wang et al. 2005), EA1EAIKET
Py AR T AW R o A5 ) R BT RE AR L LSRR B I 05 B AR G ETE ) kA AR

i1 288 JFF IR 2 T il P A B R EL A A ML B 1 iR 5 L R i £ 2R I B T AL RE T (BRAE R 2008)
B A BT U S R TS T 2 TR A (P<<0. 01, AU S LB 1. R B RIS IR T . 414!
FR R R i TR S W R e A RORE L B L A SR A T AR A — E RR R LR S R BIL AR B R R T SR S
G AR 1999, s VB I B8 b s T8 A 0 38 i 1o £, SR M R 78 B ORGSR T S e Ve g i, A
I T35 0 05 B I 5 TF o 0 TP b v B e L A T R MR, H T MR R R 0 0 M e R T fE
ViR QTR R A NG S50 20 )™ T 405045+ 36 B A1 G 43 Y 0 5% 1) LE R T BB . TR R B R I (ACP) 2 B I 4 i i
TRt A P o T T TR i C AP A0, 2 7 T R G 1) 20 38 4 o 38 2 I o 8 R . RBOG X T R il
FEIGIE <O JOE e Jb 28 w8 A B P S BT R R MR R e LA A W Ty B A 40 L B Y O 0 T
AE (5 A 2010),

B RS (GOT) M4 N 5% S B (GPT) & 32 A7 78 T 40 I SR v i) S0 56 7 B Tl 2 76 2 11 oA il o
e 3] FEE VR O 20 P PN L L TR O RN R e T R R AR SR (O @ AE 20040, IFRITE IR R 5 A T
PR B % U I 28 5 o 0 I vl 9 e A AR AR 106 B EL A2 ™ o R P A R A I R AN 8 A
K 22, DB G W AT Ty R T 34 5 L 2 IR U P A A T T

i A H B A B AR A T A 5 R TR W 1 Ak i (SOD) At S Ak S i (CAT)  rT i BR 4 H 25 082> B i 320
HUIR A B 0905 % H B E I BLARIE R S S F8 bR i A . T 8% (MDA S ALK Z 48 A 3 e J5 7= A /9 g ot
A, AR ® 5 SOD Al CAT R 22 A0 B Be & 68 F3 (hH 4k FR45 - 2004) . ARFFE R 0T, 90 65 L
MDA & &7 B 35 0 Fh 5 » HoAth 41 2Uht S0 A0 B 6 M oA AS [ AR B A A8 b o i e £ i K B AR T SR AR VR T 2
B B B R R ROE R, A B3R A TE BR T B A T M 52 BRI L IR A S B AR T B 22 2 KR
il o

23k ox f U R TR 1 DR B £ TR 2 A U S 0 AR Ak o BT, 2R B T R FCRR R G A R S A
IR E W AR B 40 o T L BA S 5 i 2 2 4 S 1 AR BT RE L 5| A A I R A A B TR SR S 1 AR Ak
H A0 2R BRI 40 B 2 I B R B T . R, Tk — 2 T R 21 L B A B 5T L R A R I
TR R B80078 HLIEL 5 43 BT I A 174 Sk J50 0 80093 348 A48 5 o o 6 928 90 )7 0 245 ) 4 ol 0 % 5 DA 2 285 2 32 48 2% £ BRE 1) % B
B,
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Sy UL IR RO R AT R 2010 IR 4R RN X SR SCBEAT L 4 b S RS . B ISR . 29(2) :196~204

FEBE X, BV L L SRR, AR JI 3¢, 2010, SR 5E DR IE B8 65 v I EQ e A BT VIV @ R 1.52~58

FEZI. 2010, 35 R KRR 2 0. IR R, 13:387,390

MR T A L B T R LSRR L A AR 2010, AN (RIS B R R X 2 B 4 £ A 1< e SOD I CAT BgE 3 A . ol Bk~ ik i . 31(3) : 29~ 36
EWEA K T AW, 2005, R L M0 X GV Gl 100 0 G S R 0 O SE L U TEOR AR S . 26(6) 17 ~21

THEEFEEF. & W 2006, JH SRR R RE RS E LR R TN P EKTRE.13(3) :410~414

TEE.X B IREEZE. 2011, 48 28 SO 6l 40345 K [ (Nocardia seriolae) i LAMP Rl 3 AR # 57 5 0 . W7 58198 . 421D . 27~31
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Wl KK IR, E L B 2004, B A ST R R oP EE X T IBEE | R OS2 M. KR AR A 28(2) 1 195~200

AR S WRSLA » w FR I T/ TT U 20020 Ve XAl i 1 A 2H 21 vl S Ak 0y B % R R R I B B L 5 P IBR L 21(4) 1431~ 438
XM ST TLIGE . 1999, G sie Z2MH X Hh [l X 3 I 75 1% 1 6 % 12 il i S A 0 B 1) 4 . S5 TV . 30(3) 278~ 283
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