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Changes of nuclear free calcium concentrations after myocardial ischemia/reperfusion
injury in rats

TANG Wei-ping'*, SI Liang-yi’, ZHANG Le-zhi', ZHOU Hong', HE Hua-mei' ( 'Department of Pharmacology, College of Medi-
cine, *Department of Geriatrics, Southwest Hospital, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To study the alterations in nuclear free calcium concentrations after myocardial ischemia/
reperfusion injury (IRI) in rats. Methods Healthy male Wistar rats were divided randomly into IRT and Sham
groups . Myocardial IRI models were established by ligating the left coronary artery for 30 min and then reperfusing the
hearts for 3 h. Myocardial nuclei were isolated by sucrose density gradient centrifugation and the intranuclear free cal-
cium concentrations ([ Ca’* ],) were measured with fura-2 AM by dual-wavelength fluorophotometry. Results In
the presence of 10 mmol/L ATP, [Ca’* ], in the myocardial nuclei in both Sham and IRI groups increased as the cal-
cium concentration in incubation buffer increased. When myocardial nuclei were incubated with calcium at the con-
centration of 0.1 pmol/L, [Ca’* ], in the two groups showed no difference (P >0.05). However, when the calcium
concentration in incubation buffer was 1 pmol/L or 10 pmol/L, [Ca’* ], in IRI group was much higher than that in
Sham group ( P <0.01). In the absence of ATP, no difference in [ Ca’” ], in the myocardial nuclei in the calcium-
free incubation buffer was observed between IRI and Sham groups ( P > 0.05). However, increased [ Ca’* ], was
measured in the myocardial nuclei in the buffer containing calcium ranging within 0.4 - 1.6 pmol/L in both IRT and
Sham groups. [Ca’* ], in the myocardial nuclei in sham group remained unchanged while [ Ca’* |, in the myocardial
nuclei in IRI increased when incubated in the buffer containing 1.6 pmol/L calcium (P <0.05). Conclusion In -
the presence or absence of ATP in the incubation buffer, nuclear free calcium concentration increases drastically in
ischemic/reperfused myocardium in response to excessive calcium in the incubation buffer.
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Tab 1 SOD activity and GSH and MDA contents in the rat myocardium
in IRT and Sham groups (n=6, ¥+ 5)

Group SOD (Ufmg protein)  GSH (mg/g protein) MDA (nmol/g protein)
IRI 57.3+11.7* 19.2+£3.4* 416+ 52"
Sham F0.1£11.1 22.8+3.2 198 + 32

*1 F=0.8998, P=0.0211; #*; F=0.8566, P=0.0239; #: F
=0.9778, P=0.0021, us sham group
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Fig1 Relationship between [ Ca’* ], and extranuclear free calcium
concentrations in the presence of 10 mmol/L ATP (n =6)

2.4 R ATP AAER[CA' ], I HGGX R

TEAN MU B IR P TG ATP A5 A, TRT 41 FHEL T A L0 L
[Cat* ], ToH 220 oM B 45 4E 0.4 ~ 1.6 pmol/L By FIEH.Lr
WL Ca®* 1, ¥ 870 70 2 45 28 vl b 1 s (BB 5 AR 40 L
[Ca®™ ], fEMLTE Bl AR s i IRL AL O AL Ca™ ], FERESM
B YR RE R 1.6 pmol/L S I BH SE1E AN , DI 2,

3501 "
H[RI]

300f OSham
2501
2007
150+

100

[Ca’* In (nmol /L)

50

0 0.4 0.8 1.6

Extranuclear free falcium concentration (pmol /L)

#: P<0.05 vs extranuclear free calcium< 1.6 pmol/L of IRI group
M2 & ATPBRFEACACa*" |, SHSMHEBHXR (n=6)
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