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Fig. 1  Effects of immersion treatment with Fig. 2 Immersion treatment with CdCl; for 14
CdCl; for 4,8,12 days on serum GtH level days ., serum GtH level of common carp at 4 hrs

of common carp postinjection with LHRH-A
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EX T X4 (0. 3 mg/L CdCl, 28 #6. 81+ 1. 72ng/ml, 9 mg/L CdCl,4A45. 43+1. 35ng/ml,
TR H9. 79+ 2. 88ng/mg) (P<C0.05),
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Xt AR —KF.
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Fig. 3  Effects of immersion treatment with

CdCl;,CaCl,,CdCl,+CaCl, for 4,8,12 days on

serum GtH level of common carp
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Fig. 4 Immersion treatment with CdCl,,CaCl;,
CdCl; +CaCl, for 14 days, serum GtH level of

common carp at 4 hrs postinjection with

LHRH-4
2.2 53T EE M 38 GH /K B
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0.01),
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RAMUHTEEER BESI2RMNE GH KT B & T AT A A B4 (108. 8+ 16. 9t
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& GH /K5 M3 89 5T BA R K, BES12RILE GH /K PRk B2 & T X LA X
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FR)BRERER.SAELESEYNE GH K TR ESEE —ENX A, BEKPSK
A TEELES|ZYILE GrH /K09 KK 8 3 % KF.

B R BE 4% 40 H (0. 3 mg/L CdCl,) FI 8 & ik B 48 40 32 (9 mg/L CdCl,) ¥ 3 B 88 £ Xt
LHRH-A H# GtH 2 WY & N ¥ BREF B A (A 2), W4 X LHRH-A 5| 358 1 89
GtH 4 WA BRI MEVER  BNBE S L HEA (9mg/L CdCl,+111mg/L CaCl,,Mol. Cd*" ¢
Ca** =1:20)88 1 % LHRH— A FI# GtH 40 W K AR F T A mE O, H SN T HRE
M LHRH-A F#58  GeH SR R BN,

BAME GtH K FEER h M E4A P GtH 4R 4 i GeH 43789 .GeH 48 5 W
GtH, X EZ T a0 250 W 40 i 2 W R HE AR M R B R (GnRHD FI{Z 4 R R B
#|H T (GRIF) 1 % . (DA) By 845 [Chang %§,1984a;Peter,1986].GnRH HI#¥ GtH 40845
W GtH M YL#H 2 ,GnRH 5 GtH MK R4 &, MIE S B 78 E, #4405 Wi
[Chang %5,1986;Jamaluddin %,1989];GnRH 1 0] L 5 5 40 #8945 - 77 EE B A Ca®* 38 48
MRS MR B [Chang 25,1987 a ; EW AW E 25\ GnRH BB BIEAE _EHETAE
)% GtH 48 84> GtH EFH#[Conn %,1987;Huckle and Conn,1988],. EZ K X L ME,
3% GnRH #)% GtH 415> W GtH B — M SR #HitE 83 & [Jamaluddin %5,1989; Levavi
— Sivan and Yaron, 1989; Mikolajczyk 4 ,1990], LHRH-A 258l F GnRH &9 /& F, 0] %1l 3
GtH 4if 5 i GtH,

% T LA 5] 2 f I 45 M K [ Verbost, 1989 ], 48 T 40 M 4145 38 1 45 38 3& 19 It [Hinkle %%,
19871, B I, 4% 4b 38 5| A2 88 fa I 3§ GtH /K F FREAMIXT LHRH-A #5254 R R IR B AT RERL » 48
AL FE S AT 88 £ I 4 B R T30 T B4R GeH 40 Mg 414 i ot 455 38 B PO IR, BT T AT T
GnRH & LHRH—A #4EH . GtH 43 W/, I7#F GtH KFE T RE.

WALTESEMSE S ME GH K FHEHIFAEIIE GH K PHELSSHER BSRER
AEFIEE A GH KFFAE(E BB KPEEFHRE, /IR 5 48 A M & GH K-F#
A ELRHER, A pE A E 4 (9 mg/L CACl) 48 H [ 7% GH KPR EEH A=, TH#
SRS A4 (9 mg/L CdCl,+111 mg/L CaCl,) 88 & fi 7 GH KA A& R IFEH KT
HIEBHEL2R . FERGLCHEAM A RgFELEAE A ¥, ME GH K FREER
FrRA(EE) LW R RESIEEANE GH KFHUARIESER SRR MG
AR SR 251093 F 25 M Ay 8 0 i 1 SE B0 4% SR R O, AR A4 W0 GHL R4 M IR Bt
f: B AR 42 B AL PR £ 5] A A IR I S5 R A A F I 4R AN GH 9, PR B 5 E &
I GH TR ALK R HRAEIEEENE GH K TEEHE X REREHRLF
GHEE5EFVERTRE - MEEEMNINAE (Tarsuya %,1992) 485 2 f I 45 R AR, L85 B%
ETTREBUE T 85 GH 20 b i R 315 30 22 i 1A o 28 T 000 Mo 44 40 W6 GHL, X Rl GH 43 WA 4B
A% 23R, RH L A4 W GH 80, i1 GH K FEBEF&, LB N kT B 7 &
PYHEE BEKPEREE —SHEE MRS A TH MR RESE FRER5EAaD
PR, (5L BE 5 B 6] 64 JE 6, 7K PR DAY 45 8 1 R RE X R S p B 7 P4 AR X AT RERL 2 32
BRI RS R 8 fa I i GH KPR A B M AR L GH K FAEHNEER

(D Tatsuya S. et al.,1992. Mode of action of growth hormone in salmonid osmoregulation ; mediation by insulin-like

growth factor. Second International Symposium on Fish Endocrinology.1992.
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EFFECTS OF CADMIUM ON SERUM GONADOTROPIN
AND GROWTH HORMONE IN COMMON CARP
(CYPRINUS CARPIO L.)

Ma Guangzhi
(Department of Biology, South China Normal University, Guangzhou 510631)
Lin Haoran and Zhang Weimin

( Department of Biology, Zhongshan University, Guangzhou 510275)

ABSTRACT Effects of Cd*" on serum gonadotropin (GtH) and growth hormone (GH)
levels of common carp (Cyprinus carpio L.) by immersion treatment with CdCl, were
studied. Being treated with the high concentration of CdCl,(9mg/L) for 12 days, the GtH
level was significantly lower than that of the control (1.82=+0.58 VS 3.5040. 78 ng/ml)
(P < 0. 01). Being exposed to CdCl, (9mg/L) for 8 or 12 days, the GH levels were
significantly higher than that of the corresponding controls (170. 4454. 3 VS 90. 2+ 14. 6
ng/ml or 147.1+47. 5 VS 86.4%11. 4 ng/ml) (P<0. 01). Being treated with cadmium plus
calcium (CdCl,9mg/L + CaCl,111mg/L, Mol. Cd?*: Ca =1:20) for 8 days, the GH level
of the fish was not significantly different than that of the control (95.3+5.3 VS 90. 2+14.
6 ng/ml) (P>0.05), but for 12 days, the GH level was significantly higher than that of the
control (135.4+30.0 VS 86.4+11.4 ng/ml) ( P<< 0. 01), and the GtH level was not
significantly different than that of the control (4.05+0.71 VS 3. 504 0. 78 ng/ml) (P>
0. 05). Therefore, the lowing of GtH level caused by the CdCl, can be restored, the raising
process of GH level caused by the CdCl, can be delayed by increasing water Ca?*
concentration.

Being treated with the low concentration (0.3mg/L) , the high concentration (9mg/L)
of CdCl; and CdCl, (9mg/L) plus CaCl, (111mg/L) for 14 days, the LHRH-A-stimulated
GtH secreation were significantly lower than that of control (P<0. 05) in common carp. The
results suggest that toxic effects of cadmium on GtH and GH secreation might be Cd?*
disturbed Ca®* action.

KEYWORDS cadmium, common carp, gonadotropin, growth hormone



