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Carbofuran Induces Cardiovascular Dysfunction in Rat
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Abstract — Of all pesticides, carbamates are known to be most common, since alternatives such as orga-
nophosphates have long lifetime and are extremely toxic to produce a delayed neurotoxic effect. Although
a number of studies about toxicity of carbofuran, a most widely used carbamate, have been reported, its
cardiovascular toxicity has not yet been studied. In the present study, we investigated its cardiovascular
toxic effect in anesthetized rat in vivo and in isolated Langendorff rat heart. In anesthetized rat model, car-
bofuran (10 mg/kg) significantly reduced heart rate, and transiently increased blood pressure. In isolated
rat heart, carbofuran (10 pM) caused a significant depression in the left ventricular developed pressure
(LVDP), indicating contractile dysfunction by carbofuran. Carbofuran (10 uM) also decreased coronary flow
rate (CFR) in isolated heart, indicating carbofuran-induced coronary dysfunction. These results suggest
that carbofuran can cause cardiac dysfunction in rat in vivo and vitro.
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Fig. 1 - Effect of carbofuran on heart rate in anasthetized
rat (without ventilation). Carbofuran (0.05, 0.1,
0.25, 0.5, 1.0 mg/kg) was injected intravenously.
Data represents mean £ SEM (n=6-7).
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Fig. 2 —Effect of carbofuran on mean blood pressure (m
BP) in anasthetized rat (without ventilation).
Carbofuran (0.05, 0.1, 0.25, 0.5, 1.0 mg/kg) was
injected intravenously. Data represents mean
SEM (n=6-7).
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Fig. 3 — Effect of carbofuran on respiration rate in an-
asthetized rat. Carbofuran (0.1, 0.25, 0.5, 1.0, 2.0
mg/kg) was injected intravenously. Data repre-
sents mean + SEM (n=6-7).

*P<0.05, **P< 0.01 vs control.
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Fig. 4 — Effect of carbofuran on heart rate in anasthetized
rat (with ventilation). Carbofuran (0.05, 0.1, 0.25,
0.5, 1.0 mg/kg) was injected intravenously. Data
represents mean £ SEM (n=6-7).
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Fig. 5 - Effect of carbofuran on mean blood pressure
(mBP) in anasthetized rat (with ventilation).
Carbofuran (0.05, 0.1, 0.25, 0.5, 1.0 mg/kg) was
injected intravenously. Data represents mean *
SEM (@©=6-7).
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Fig. 6 — Effect of carbofuran on left ventricular developed

pressure (IVDP, mmHg) in isolated rat hearts (n

=5-6). Carbofuran (10 uM) was perfused for 10

min and then washed out with normal Krebs-

Henseleit solution. Data represents mean *

S.EM.

*P<0.05 vs the value before treatment
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Fig. 7 —Effect of carbofuran on +dP/dt in isolated rat
hearts (n=5-6). +dP/dt represents contractil
rate of developed pressure (mmHg/sec). Carbo-
furan (10 pM) was perfused for 10 mir: and then
washed out with normal Krebs-Henseleit solu-
tion. Data represents mean = S.E.M.
*P<0.05 vs the value before treatment.
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Fig. 8 - Effect of carbofuran on -dP/dt in isolated rat
hearts (n=5-6). -dP/dt represents relaxztion rate
of developed pressure (mmHg/sec). Carbofuran
(10 pM) was perfused for 10 min and then
washed out with normal Krebs-Henseleit solu-
tion. Data represents mean = S.EM.
*P<0.05 vs the value before treatment.
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Fig. 9 — Effect of carbofuran on heart rate (HR, beats/
min) in isolated rat hearts (n=>5-6). Carbofuran
(10 uM) was perfused for 10 min and then
washed out with normal Krebs-Henseleit solu-
tion. Data represents mean = S.E.M.
*P<0.05 vs the value before treatment
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Fig. 10 - Effect of carbofuran on CFR in isolated rat
hearts (n=>5-6). CFR represents coronary flow
rate (m//min). Carbofuran (10 uM) was perfused
for 10 min and then washed out with normatl
Krebs-Henseleit solution. Data represents
mean ¥ SEM.

*P<0.05 vs the value before treat-ment.
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