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[ Abstract ]
(CIHH) on L-type calcium current (Ic,; ) in developing rats. Methods

Objective To investigate the effects of chronic intermittent hypobaric hypoxia
Newborn male SD rats
were randomly divided into 28-day CIHH intervention group (CIHH28), 42-day CIHH
intervention group (CIHH42), 28-day control group (CON28) and 42-day control group
(CON42). The CIHH intervention group underwent exposure to hypobaric hypoxia at an altitude
of 3 000 meters for a duration of 28 days and 42 days respectively, with each session lasting 5 h
per day. These conditions were characterized by a partial oxygen pressure (PO,) of 108.8 mmHg
(1 mmHg=0.133 kPa) and a barometric pressure (Py) of 525 mmHg. The whole-cell patch
clamp technique was employed to record the I, in ventricular myocytes. Results No significant
differences was observed in the peak current or the current-voltage (I-V) relationship curve of I,
in cardiomyocytes between the CON group and CIHH group (P> 0.05). However, during
simulated ischemia/reperfusion (I/R), the peak I¢, was observed to be decreased, accompanied
by an upward shift in the I-V relationship curve ( P<C 0.05). But the change of I, in
cardiomyocytes was significantly smaller in CIHH group than in CON group (P<C0.05). The
steady-state activation and inactivation curves of I¢, in the CIHH group showed no significant
changes before and after I/R (P>>0.05). However, during the process of I/R, the steady-state
inactivation curve for I¢,. underwent a shift towards the left in both CON28 and CON42 groups
(P<C0.05), whereas no such shift was observed in cardiomyocytes of CIHH28 and CIHH42

groups (P>>0.05). Conclusion CIHH can attenuate the effect of I/R injury on I, in ventricular
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myocytes of developing rat.
[ Key words ] chronic intermittent

cardiomyocytes
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Figure 1 Effect of CIHH on peak L-type Ca’" current in rat ventricular myocytes
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Table 1 Effect of CIHH on peak L-type Ca** current in rat ventricular myocytes
(n=6,x £ts)
15 G LR (mV)
CON28 CON42 CIHH28 CIHH42

S I 7T —7.4340.63 —8.4941.36 —8.4240.83 —9.0440.51
ke iy 349 —3.8540.74% —7.86£0.79 —6.8920.63" —7.51%0.53
52 —3.4440.33" —6.7040.55 —6.5040.57" —6.85+0.74

F {8 6.184 3.281 10.650 2.091

P A 0.011 0.065 0.001 0.158
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Figure 2 Changes in Ic,. I-V curve of ventricular myocytes in each group befor eischemia and during simulated ischemia and

reperfusion
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Table 2 Effect of CIHH on activation Kinetics of L-type calcium channel in rat ventricular myocytes
(n=6,x £ts)
P L (mV)
21 5 - .
CON28 CON42 CIHH28 CIHH42
Gl 1 —15.024+1.04 —15.164+1.20 —15.89+1.14 —19.084+1.43
B 1t 1 —18.534+1.88 —18.0041.25 —14.6041.37 —17.564+1.31
2 HE —15.5541.20 —16.8141.35 —13.46+1.55 —16.9841.52
F 1l 2.071 3.216 3.255 1.294
P14 0.161 0.069 0.067 0.303
I 3%
R
21 5 ; ; ; ;
CON28 CON42 CIHH28 CIHH42
i I A 3.4940.13 4.04+0.14 4.0140.10 5.2640.38
S 1fi 44 5.48+0.58 5.10+0.21 4.7240.30 5.14+0.26
2 HE 5.1940.64 5.2140.29 4.884-0.45 5.2274-0.44
F 1A 3.547 1.681 2.932 1.202
P8 0.055 0.220 0.084 0.328
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Figure 3 Changes in activation and inactivation curve of Ic,. from rat ventricular myocytes in each group before ischemia and

during simulated ischemia and reperfusion
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Table 3 Effect of CIHH on inactivation kinetics of L-type calcium channel in rat ventricular myocytes

(n=6,x *s)
151 2 P0E LR (mV)
CON28 CON42 CIHH28 CIHH42
i I AT —20.2840.86 —20.4341.44 —23.2441.45 —18.57%1.79
i 1 41 —32.4742.93* —33.0144.49" —25.844+0.87 —20.36+2.12%
S HE —30.234+3.41"% —33.1142.69" —27.5541.55 —21.114+2.67%
F {8 7.230 8.044 1.178 3.367
P {d 0.006 0.004 0.335 0.062
20 51 e
CON28 CON42 CIHH28 CIHH42
1 i 6.5041.00 7.264+1.09 6.874+1.71 6.0840.33
i1 1) 6.2440.52 6.95+0.71 6.331.47 6.38+1.06
52 WE 7.4740.90 6.3340.45 8.5641.22 8.7641.06
F1{d 2.428 1.115 1.454 3.272
P {H 0.122 0.354 0.265 0.066

x P {H<C0.05 HHERIMATILE:  # P {6<C0.05 5 CON 4 b (SNK-¢q ¥:56)
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Figure 4 Recovery of I, from inactivation in rat ventricular myocytes in each group before ischemia and during simulated

ischemia and reperfusion
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Table 4 Effects of intermittent hypoxia on recovery kinetics of L-type calcium channel from inactivation
in rat ventricular myocytes
(n=6,x *+s)
P 1] £
215 - . ‘ B
CON28 CON42 CIHH28 CIHH42
e 1L T 113.08+21.17 107.46414.59 105.85418.09 97.80+21.15
S 1fi 447 158.29+23.05 139.26+10.86 135.12+29.69 150.05+25.30
S I 121.14+18.68 142.5146.18 163.80446.52 151.95427.12
F {4 2.759 3.290 2.952 3.522
PH 0.095 0.065 0.083 0.056
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