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Summary

The creatine kinase system is related to intracellular high-
energy phosphate transfer. Mitochondrial creatine kinase
catalyzes the transfer of high-energy phosphate between creatine
and ATP generated in mitochondria. Creatine phosphate generated
in this process is transferred to myofibril. Mitochondrial
creatine kinase abnormalities cause the decrease of ATP level in
cytoplasm through the disorder of ATP transfer. If such decrease
happens in myocardium the depressed cardiac function is |
suspected. I studied the time course of alterations of the
creatine kinase system in BIO14.6 (the model of hypertrophic'
cardiomyopathy) at 5 weeks, 20 weeks, 50 weeks, and 62 weeks of
age, and in BI053.58 (the model of dilated cardiomyopathy) at 5
weeks and 20 weeks of age. In BIO14.6, creatine kinase activity
of myocardium and isolated mitochondria was decreased in 20, 50,
62-week-0ld hamsters. The share of mitochondrial cre;tine kinase
in the total tissue enzyme activity was decreased, and the share
of BB form was increased in 50, 62-week-0ld hamsters. In
BI053.58, creatine kinase activity of myocardium and isolated
mitochondria was decreased in 20-week-o0ld hamsters. The share of
mitochondrial creatine kinase was increased, and BB form was
decreased in 5, 20-week-0ld hamsters. The experiments suggest
alterations in the creatine kinase system occur at 20 weeks of
age in BIO14.6 and at neonatal phase in BI053.58. These
alterations of creatine kinase system may contribute to depressed

cardiac function in cardiomyopathy.




Key words : Mitochondrial creatine kinase, Cardiomyopathy,

Creatine kinase, Hamster




Figure Legends

The elution profile from DEAE-Sephacel
Electrophoretic pattern of mitochondrial CK
CK activity of mitochondria in F1f and BIO14.6

CK activity of mitochondria in F1f and BI053.58

CK activity of myocardium in F1@ and BIO14.6

CK activity of myocardium in F1f and BI053.58




Table1 Purification of mitochondrial CK

. CK activity Purification
Fraction
(IU/mg - protein) (fold)
40,0004
Supernatant 2.37 !

Ammonium

Sulfate (30~40%) 305 9.5

DEAE-Sephacel 27.68 )




Table 2 Characteristics of normal and myopathic hamsters

Group N  Body Weight(g) Heart Weight(mg) HW/BW (mg/g)
5W.F1R 3 84.2+4.0 252.6%+9.4 3.01%0.16
5WBIO 14.6 5 55.6+4.8" 198.6+14.0* 3.58+0.16*
5WBIO 53.58 5 64.8+12.9* 208.24+9.1* " 3.36%0.59
20W.F1B 5 132.0%+7.2 313.2%24.7 2.83+0.07
20WBIO 14.6 5 104.0+13.7* - 385.0%+29.7 3. 13 +4.23"
20WBIO53.58 5 i1l 847.1" 384.4+30.4 3.27%0.21
50W.F18 5 151.2215.8 452.2+39.5 2.89%0.15
50WBIO 14.6 9 117.4+12.0* 546.6+50.1* 4.70%+0.64"
62W.F 18 5 167.2417.7 469.0+24.4 2.80%+0.07
62WBIO 14.6 4

120.0+9.2* 661.5+62.3* 5.524+0.44*
| *p<0.05 vs.F1B




F1B, BIO14.6 and BIO53.58

Table 3 Creatine Kinase iIsoenzymes distribution in

Group BB (%) MB (%) MM (%) MIT (%)
5W.F18 7.06%1.70- 27.94+5.44 59.62+6.30 5.40%1.477 7 1
5W.BIO 14.6 8.72+1.10 31.96+5.58 55.18=+5.60 4.12+1.57
5W.BIO53.58  19.68+2.54- 24.26+3.94 53.16+3.09 2.86%0.53-
20W.F18 7.98+1.217 7 | 26.20+4.84 - 57.22+2.91 7  8.58+3.43 -
20W.BIO14.6  8.12+72.0] 26.94+4.96 58.36+6.13 6.60%2.30
20W.BIOS53.58 14.52+3.00- 24.84+4.39 57.886.66 2.7240.64-
50W. F 18 7.00%1.01- 21.20+6.26 55.04=+1.66 15.80%4.09 J
50W. BIO 14.6 _o.omu_.s; 28.38+4.22 mm.ooﬁ.mL 6.54+1.86-
62W. F 18 4.46+0.687 7 4 :._mwo.mJL 64.56+3.007 <  13.78+2.977 4 1
62W.BIO14.6  10.88+2.78- 24.23+2.06 59.70+4.90 5.23+2.40-

(p<0.05)
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Fig.2 Electrophoretic pattern of
purified mitochondria
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Fig 5
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Fig 6
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