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CICR(CA* INDUCED CA* RELEASE) AND RYANODINE RECEPTOR

Yasuo OGAwWA

Department of Pharmacology, Juntendo University School of Medicine

A hypothesis that ryanodine binds CICR channels under the open state, keeping them open is widely
accepted. In this review, this hypothesis is confirmed by experiments of CICR with skinned skeletal muscle fibers
and [*H]ryanodine binding to SR vesicles and purified ryanodine receptor isoforms(RyR1 and RyR3). Although
there is no difference in ryanodine binding activity between the two purified isoforms, RyR1 in situ, however,
remains depressed with a decreased affinity to ryanodine, where CHAPS sensitive intra— and inter—-molecular
interactions may be involved. These interactions could play an important roles in the etiology of malignant

hyperthermia as well as in Ca*" release on depolarization.

(Tokyo Jikeikai Medical Journal 2020;135:53-7)
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Fig. 1. HPLC analysis of ryanodines from various sources
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Fig. 2. Ca®* induced Ca* release in skinned frog iliofibularis
muscle fibers.

A, Ca* alone buffered by 10 mM Ca-EGTA; [, 5 mM
caffeine added; O, 4 mM AMP added; @, 4 mM AMP + 5 mM
caffeine added. Closed circles with arrows mean that the rate of
Ca2+ release was too fast to be determined. “G” means that 10
mM EGTA was added in the absence of Ca added. Note that the
scale in the right~hand ordinate is greater by a factor of 10 in the
presence of AMP (O, @).
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Fig. 3. [3H]Ryanodine binding to HFSR from bullfrog skeletal
muscle in 0.17 M KCI (A) and 1 M NaCl (B) at 25°C . Symbols
correspond to those in Fig. 2.
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Fig. 5. Ca*" dependent [*H]ryanodine binding to purified @ —RyR and S-RyR (A) and HFSR in situ (B)
Low results for & —RyR in situ were due to a low affinity of & —RyR. There was little difference in the maximum binding sites. For

details, refer to Ref.'”
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Fig. 6. Ca’* dependent [*H]ryanodine binding to RyR1 and RyR3 of HFSR in situ from bovine diaphragm. A) Gross amounts to RyR1
and RyR3. B) Scatchard plots for RyR1 and RyR3. The number of the maximum binding sites (Bmax) for RyR1 is about 20 times
greater than that of RyR3, whereas the affinity of RyR1 for ryanodine is lower by a factor of 10 or more than that of RyR3. C) The

binding per the unit amounts of RyR1 and RyR3, respectively.
For details, refer to Ref '".
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Fig. 7. Schematic drawing of Ca channels on different modes of
Ca” release in the skeletal muscle.

CICR, Ca® dependent Ca*' release; DICR, depolarization
induced Ca”" release
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