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Effects of CuSO, Exposure on Bullfrog Heart Activity and Its Nerve Con-
duction Velocity
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Abstract: As the most common heavy metal ion in industrial wastewater, Cu’" has adverse effects on the survival
and development of amphibians. In order to examine the toxic effects of heavy metal Cu** exposure on amphibians.
Different concentrations of CuSO, were used to poison the American bullfrog’s heart and the sciatic nerve trunk.
The CuSO, solutions with a concentration gradient of 0.01, 0.1, 1.0, 10.0, 100.0 mg-L™" were used for perusing the
bullfrog’ s heart and soaking the nerve trunk. The biological function experimental system was used to determine
the heart tension and rate, as well as the sciatic nerve action potential conduction velocity. The results showed that

the systolic tension decreased (P<0.01) when the bullfrog was exposed to low concentration CuSO, solution (0.01
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mg-L™"). The beating rate of the heart showed an upward trend with the gradual increase of CuSO, concentration
and reached the maximum (109.73+13.54) order-min™" at 1.0 mg-L™" CuSO,(P<0.01). With a further increase of
CuSO, concentration, the heart rate gradually decreased, but it was still higher than control group (P<0.01). Simi-

larly, the conduction velocity of bullfrog sciatic nerve trunk showed an upward trend when exposed to low concen-

tration of CuSO, solutions, and reached the maximum value (7.56+1.29) m-s™" at 0.1 mg-L™' CuSO,, and thereaft-

er the value decreased with a further increase of the concentration. Our results suggest that exposure to various con-

centrations of industrial wastewater containing CuSO, would adversely affect various physiological characteristics

of bullfrog, which thus can provide reference for formulation and revision of Cu®* discharge standard.

Keywords: CuSO,; isolated bullfrog heart; contraction tension; heart rate; nerve conduction velocity
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F1 TRERER CuSO, XA EEE AL O ER (OERABHETESEENIM

Table 1

Effect of CuSO, on the pulsation, heart rate and the conduction velocity of isolated

frog heart with different concentrations

CuSO, #J¥/(mg-L™")

Concentration of CuSO,/(mg-L™")

0 0.01 0.1 1.0 100 100.0

LR 32 5E / g

) ) 1.16+0.038 0.86+0.092* 0.77+£0.076* 0.66+0.061* 0.62+0.035* 032+0.051*
Amplitude of heart pulsation/g
LK -min™")
66.38+2 .46 73.32+6.65 78.92+4.99* 109.73+13.54* 8630+7.03* 79.02+528*
Rate of heart attack/(order-min™")
S A S (mes™h)

Conduction velocity of 584+0.10 756+129 428+036 3.13+£0.63 320097

sciatic nerve trunk/(m-s™')

W X IRAIAH L, 25 55 B P<0.01

Note: * compared with the control group, the difference was significant (P<0.01).

—— g0 5l Heart pulsation (x10)
—— J[># Heart rate (x0.1)
— {53 Conduction velocity (x1)

10

0 0.01 0.1 1.0 10.0 100.0
CuSO,#efiE/(mg L)
Concentration of CuSO,/(mg-L™)
E1 CuSO, X4HEEEEOED DR RALTHE
FESEERNZN
TE OSSO SR IEx10(2); L LS .08k
BFEX0. 1R -min™"); B AR IF R AR H R E T FHE X1 (m-s™"),
Fig. 1 Effect of CuSO, on the heart pulsation, heart

rate and the conduction velocity of isolated frog heart
Note: Black line is the amplitude of heart pulsation xX10(g);
red line is the rate of heart attack x0.1(order-min~");

blue line is the conduction velocity of sciatic nerve trunk x1(m-s™').
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~(320+097) m-s™',

3 112 ( Discussion)
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B2 FREIREM CuSO, EiREEE 0G5 £k
H:(a) 0 mg-L™";(b) 001 mg-L™";(c) 0.10 mg-L™";(d) 1.00 mg-L™";(e) 10.0 mg-L™" ;(f) 100 mg-L™",

Fig.2 The curve of frog heart contraction after CuSO, perfusion at different concentrations

Note: (a) 0 mg-L™"; (b) 0.01 mg-L™"; (c) 0.10 mg-L™"; (d) 1.00 mg-L™"; (e) 10.0 mg-L™"; (f) 100 mg-L™".
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