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Effects of CdCl. on Lysozyme and Peroxidase Activities of Carassius Auratus

DING Lei, WU Ping, CAI Chun-fang, SONG Xue-hong, HUANG He-zhong

(College of Agricultural Science and Technology, Suzhou University , Suzhou 215006, China)

Abstract: Effects of CdCly on both Lysozyme (1.SZ) and Peroxidase (POD) activities of Carassius Auratus were studied using a
toxicology test. The results showed that within a range of exposure dosages and duration, there existed linearity relationship between
dosage — response and duration — response in terms of Cd** on both LSZ and POD. The fish treated with 1. 25mg * kg™' + d~' Cd**
by injection showed significantly higher LSZ and POD compared with the control group, while with 2.5 and 3. 75 mg * kg™ - d~'
Cd** the both enzyme markedly descend on the 14th day. A correlation for dose — response was found between cadmium dosage and
LSZ (y=0.896 +0. 196 x — 0. 094 x?, * =0. 820 5), and so was for POD (y =0.262 +0.042x - 0. 019, ). It was also shown
that time — effect curves were characterized by parabola for the treatment by injection of 1. 25 mg + kg ™' Cd** within 14 days with the
peak of LSZ appearing at the 12 h and POD at the 24 h, respectively. All the results indicate that Cd** possessed obviously im-
muno — toxicity to C. auratus.
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Table 1 Variations of LSZ and POD in the fish C. auratus for the

dose — response group tested

CA** W% /mg - kg ™! 0 1.25 2.5 3.75
LSZ/U * mL™" 0. 84" 1.16' 0.63° 0. 36"
POD/U * mL"" 0.25" 0. 32 0.21° 0. 16"
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Table 2 Variations of LSZ and POD in the fish C. auratus for time —

response group tested

[ 6] /h 0 6 12 24 48 72 96

LSZ/U - mL™' 1.09" 1.29" 1.68 1.23" 0.84° 1.09* 1.02"
POD/U - mL™" 0.16° 0.15° 0.19" 0.24* 0.14c 0.15° 0. 16

e AT AR R R R R Z RO R, AR AHIE 2
INZESEA

3 g

LSZ JEAT W 20 MO AR T A W e, LY LSZ F2 %2
KB I, &R, BEAK AR 2 QAR
20 J RE HORs R %) £ Tk 28 2k 22 W O 22 A R T
K, T DIKREAR R, R FIEBR A= AR 5
Yy, RS RPLABG R Dfe ™ . A, Cd X
B LSZ A B[R] — 0 06 & . A& - A Ok &R DA K&
Hormesis 14 , Hormesis B4 B TR /K A 59 5
S P A IR, , Bl 5 [ ) SR 1 — SOy 6 2R 2304
g o) UG & Cd REJIRLEN Y G g g, i
PR R, AR AT IR BN T
i Cd PR L B A B Y, S s )
TR BRAL, DT 2B S ie Bk

POD FEV /D F i B XT 1F 5 40 A 46 497 , % 4 g A=
FRACH A ™ A i M AR A TS BRAVE AT, N4 /=
U R g DI RE R B PUR BE 1 o A e, Cd X
) POD A B [A] — 00 6 &R . R - 200 ¢ R LA K&
Hormesis M4 . fIRHk B2 5% W38 %) POD )80 15 FH T
AR B Cd 5 YL A W Ve SO, AR S ALK Y f
ST o mHREE Cd A Xt POD (3 il 46 o] I N J2&
Cd 15 4L iy /6 I C M LR IE R ey, HT s
B G J7 W REAR AT LA A A2 rh g S B R IE

Cd 80 b0 35 FEPE AL Cd 5 48 D6 H K 46



55 23 B4 2 ) Kk BB

i

pL g

e 245

AL P IR R, Cd - Se &%), SEAMEMN A H
HE ZRUM > F . DNA 50 DL AR il A4k, i
AN . Cd R RES | AC Kk EL AR N Ca?* Wk 5
B G RVES IR 2R R S R BRI E T R A A 2 A [
M A0 R P 25 R 5 0 e AR T LA R L 40 T 1
AFEZETHE B, Cd AL BEA SO (b B 0 B A 7
B - B HRAEZ B R, M E AL Py cAMP /K
AR BRI . AR, Cd BB S R I ALy
PR SHIAENE AR T4, S HAE R
A B E R, 5T R 1 4 e i i
i, REOFZG R G NNE M2 2R AR, T2k
RIEw A HIh g

T Cd#EHF 2.5 mg « kg™ A X LSZ Al
POD F=A= PN/, DR GO e 8 2R G0 Cd Ay o
e, X ATRE S R AR T (MT) A 56, MT 2&HLIAR
Cd i [ &7 A AR R 12, Cd X MT #9175 S
EaEE T OMT N bR 48 i A
4 e A L 0 4 L P S R RS A A i 4
Z R ORI I RE , I8 AT R B i RS A L B A A
B B 3L, BRI Ak, 2 H T E AR P i
SRR Y ERIE BRI b MT iR Ry PSS
P E WEAN AR 1, 5] g 0 p D A R S S 1L
i, BB WA RO b P LA KA T A A i
HUT SRR AR K B 4G T CdP L Zn? i
Cu*, 255 Cd>* £ 10min P EP M IALAE i B, I
HAFBEIE AL Cd - MT 259, 1fii Zn®* Fil Cu®* WIFE 2
h J5 A ML A O, 208 b B B FIOE , i HL MT 7
JHF R H it S B AL A A

25 BT, Cd PR S Rk, (HE G0 R4¢
X Cd S N AR . T Cd O s M A
DIPLEE A Fr itk — PR E

S Z 3k

(1] TR . sy aees (M), st b E AR Ik, 1996.
207.

(2] 2R, 2 3 . RS A IR RS Ye 5 4k S HAT A ],

PRV, 1997, 16(1): 80 - 88.

[3] skmete, M E, MRSk4, & . X &R E AR T R M5
APRFE [T, LR PSR 5 2R 0%, 2002, 11(3): 269 -273.

[4] Hultberg B, Andersson A, Isaksson A. Alterations of thiolmetabolism in
human cell lines induced by low amounts of copper, mercury or cadmium
ions[J]. Toxicology, 1998, 126(3): 203 -212.

[515k % 8 MW, 5%, % WeEaE L v B R 1T b
EFEERL2E, 1999, 19(6): 530 - 535.

[6] FUTE, B, #H, 4. MesEitbm g - ¥ LIRR eIk
BURWEFE L], FPAE TS PR 25 2% 35, 2000, 34(3): 140 - 143,

(71T &, #4805, % W4 T Ep I s 1. KR i
Mk, 2002,22(3):10 - 11.

[81 XM TLIGE i, 2RI, 45 . fosie ZoMnd e [ o) 0 o, ¥ v v 6
R B AN R A AL B IR T LD, 51T, 1999,30(3): 278 -
283.

(9] il , NI, ik 18 . Z4BLSEE Jy ik s M. Jeat: AR
Jizkt ,2002. 547.

[10] 5 B, XA . S IM]. JEat: JEatBERR: b R P A

FHAERL G th R AL, 1997. 216 - 258.

[11] Ws8os . BREEEEBEoA M. JEsT: h E BRI AL ik, 2000.
139.

[12] Klaassen C D, Liu J, Choudhuri S. Metallothionein : An intracellular
protein to protect against cadmium toxicity[J]. Annu Rev Pharmacol
Toxicol ,1999,39:267 —294.

[13] Sunderman F W Jr, Plownam M C,Kroftova O S, et al. Effects of ter-
atogenic exposures to Zn**,Cd**,Ni**,Co**and Cu®* on metalloth-
ionein and metallothionein — mRNA contents of xenopus embryos[J].
Pharmacol Toxicol ,1995 ,76(3) ;178 — 184.

[14] Andrews G K. Regulation of metallothionein gene expression by
oxidative stress and metal ions[J]. Biochem Pharmacol,2000,59
(1):95 - 104.

[15] Ravindra N, Dinender K, Timao Li, et al. Metallothioneins, oxidative

Toxicology,2000,155:17 - 26.

[16] Vasak M, Hasler D W. Metallothionein: new functional and structural
insights[J]. Cur Opin Chem Bio,2000,4:177 - 183.

stress and the cardiovascular[J].

[17] Youn J, Borghese L. A, Olson E H, et al. Immunomodulatory activities of
extracellular metallothionein. II. Effects on macrophage functions[J]. J
Toxicol Environ Health ,1995,45:397 —413.

[ 18] Suzuki K T, Kawahara S, Sunaga H, et al. Discriminative uptake of
metals by the liver and its relation to induction of metallothionein syn-
thesis by interleukin — 6, dexamethasone and zinc in the rat[J]. Int J

Immunopharmacol ,1996,18(12) : 167 - 172.



