Vol. 27 BHEFEALFEFIR No. 1
2006 4F1H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 147 ~ 149

[ #F 58 b ]

FRF, FAH
(1. dbmifb TR A 2R, A6 100029 2. Jb5THE TR AW AL BF9E T, db5T 100029)

KEER NMEPUILER; 855 IR BHISH
HESEES 0641 XERFRIRAD A XEHS  0251-0790(2006)01-0147-03

AR, A0ME NS 2 P55 RCH = AL B S s 22—, XS PR S 5 115 5 BE A 1 4N
(HEFE | fE b AN R A (5 B, . PR S PR R A v AR R e ) R B R TG s R, 238
s AT HE G Y. Shuai -4 K B REAE4A 45 1 300 18 Hh 45 25 7 (1 R k. Eﬁ£m+¢¢;ﬁ
WIRPH | fL2ER R YRR 1 RO B 2 T, R X B LR (SR ) RURFFEDY ) £
i SR LR RESICR T AMINME . (B IRRIIRA, LA T SR AT SR(ISR) -
ISR AR 52Kk F A S INME S, XFP SR BSR4 B SR(TISR) . M FRATT 0 & 88 1 55 4h— ﬁm
SR, BP& U SR(EISR) 2, BHMWESRAREAG NG S, WA S IES0. ARSCEERR
HASME S8 %} TISR F11 EISR 77 A= il 540

1 & A
K H Li-Rinzel 251 2 H1 1Yy Caery[%/ZJ*%#u AR ) 1o T RN
d[Ca* /dt =-1,, -1, -1, (1)
dh/dt = a,(1 = h) - B,h (2)
I = eypyminl K ([Ca™ ] = [Ca™ T ) (3)
I, = v, [Ca’* )7/ (k5 + [Ca™*]?) (4)
I, = ¢, ([Ca™ ] = [Ca™ ] 4) (5)
o, = a,d, W (6)
By = a,[Ca’"] (7)
[Ca™ Jgp = (¢ = [Ca™ ]) /¢, (8)

K, [Ca®' ], [Ca®* ] B A 3 E AN Ca VREE , BTN H Ca® " YR EE SAH N ik . 1, R s
WA Ca®* UL, 1,72 ATP ML PY A ES 2 b 1) 20 F I ORGSR 1, o, M1 B, 20 BRI 1,4 ,5-%
fadh (1IPy) Al Ca®" MY B FRIALERE L, [1P, |2 IR, HEMBMSE I m, = [IP,]/( [IP5] +
d),n, =[Ca®"]/([Ca®" ] +d,), ¢, =2.0 pmol/L, ¢, =0.185, v, =6 s ', v, =0. 115", v, =0.9s",
ky =0.1 pmol/L, d, =0. 13 pmol/L, d, =1. 049 umol/L, d, =0.943 4 wmol/L, dg =0. 082 34 wmol/L
a,=0.2 pmol/ (L'« s7") . A RMBIARIG I —PA5 B S SCHk[2, 13].
2 BRI

MR, VA EHI S B, #7[1P, ] <0.354 umol/L B{[ 1P, ] >0. 640 pmol/L i, KR4 FRaE 4,
240.354 pmol/L < [1P;] <0. 640 pmol/L B, KR AL THRZ . o T W5 ISR (4245 ISR 1 EISR
%), [P A [1P, ] = [1P,]° + Asin(w,1) +B¢ () WTT, HA[ 1P, | 1P, [IBIHRIE, A EIME

Wk B A . 2005-08-29.
HETH ., BRARBEIES (HES . 20433050) Aldb st fb TR HAE R4 (HEHES . QNO517) % E).
KR AT A0 (1942 AR, 5B, 4, 0, AR, FENHRE . E-mail: qsli@ bit. edu. cn



148 N T YT Vol. 27

PRI, o EAMETHEE. TRE(1) ~ (8) B AR P VA SRR, o TRAE ISR, X iR/J5 16 384 /> G AT
R HL AR | 3R SGEE (PSD) , 3Tk, R E LR SNR = H(Aw/w,) ~" ) Hod H 265 ; o,
St i W N AR B NAES (1S) AR Aw IR0,

HET(A) AT, S0 i A S 2020 S L AR A, [ 1P, 1°43 312k 0. 350 1 0. 352 pwmol/L B} 1ISR
AT LU B, i H 24 [1P5 1% =0. 352 pmol/L B, HEE T XN SR BLE. X U6 WM 2175 0% 1S W LA
LB R 3T A5 B A AL BRI RR Al b B2, LR E YR R 8w M s A B
] RS 505 54 i A e e RO =22 11 — AN AEDU D, ik BB SR 5 25 — 38 B 2 J DT EC DR
ML SR, ABAN, TEEENR, NE 1R LIE S, 72505 ST, Bl — 2 RS,
Wi 0 5370 i B S A T 45 TISR AY— AT Z N . 1999 4F, Gammaitoni 45 ') ¥ 5% jifh 45 4 L ¢
B T — sl SR A5, RIGE L 815 I 7E BIE FU AR 5 R AR ] SR, AR SCHR 1 T — il 2o i
ARE 4325, s I P ] ISR BT .

(A) (B) 12T ¢A) 0.080 (B)
5.4 L 0-084r 11.0F 8
))‘\.\ E -’, \‘\ E
s " 7 10. 8 |- i 0.087
. 2 o.on] . N 2
= 4.5F =] . = 10. 6 N =} “;‘M
v - B 7] = &
'é / T 5 0. 078} ‘Dg -~ i £ 0.084
3.6 z 8 //‘" i =
/ 2 i £
& 0,075 A | =
/ e | 0. 081}
2.7 L 1 | 1 1 | 6h 1 i ] 1 1 1 1
0.0 0.3 0.6 0.9 0.0 0.3 0.6 0.9 0.0 0.7 1.4 2.1 0.0 0.5 1.0 1.5 2.0
10% Noise intensity / 10% Noise intensity / 10® Noise intensity/ 10® Noise intensity /
(pmol « L1 (pmol « L1 (pmol » L71) (pmol » L™
Fig.1 Without the external signal Fig.2 Without the external signal
The SNR(A) and the corresponding frequency of IS versus The SNR(A) and the corresponding frequency of IS versus
noise intensity(B) at [ 1Py ]° =0.352(—a—) and 0. 350 noise intensity (B) at [ 1P;]° = 0.50 (—m—) and 0.52
pmol/L (—m—). pmol/L (—A—).
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The SNR(A) and the corresponding frequency of IS versus The SNR(A) and the corresponding frequency of 1S versus
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Implicit and Explicit Internal Signal Stochastic Resonance in
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Abstract The dynamic behavior of calcium ion oscillations was investigated when noise was injected to the
system located in a steady state and an oscillatory state, respectively. It was found that noise can contribute to
phenomenon of implicit or explicit internal stochastic resonance(IISR or EISR) , and that distance to bifurca-
tion point was a key factor for controlling IISR or EISR. Then an external signal was added to the system, the
result shows that IISR or EISR can not occur, implying an external signal destroys the cooperation of internal
signal and noise. Furthermore, the difference and the similarity were discussed between IISR and EISR.
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