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Application of Embedded Point Process Model for Study
on K~ Channels

Zhou Wenqing Li Caixia Zhang Jie Fang Jigian

(Department of Medical Statistics Public Health School Sun Yat sen Univesity of Medical Sciences, Guangzhou 510089)

Abstract Objective: The model of stochastic point processes for ion channels proposed by the authors is used to
fit the data recorded from the potassium channels in hippocampal neurons, and to analyze the effect of 17 B-estradiol.
Methods: Covariance dersity of point pocesses is applied to assess quantitatively the memory in ion channels and three
methods are applied for the goodness-of fit test. Results: The goodness-offit test shows that the model is fit; 17 B-estra-
diol can change the memory of the potassium channels in hippocanpal neurons; the effect of 17 B-estradiol on close is
greater than that on open, and hence it shows an inhibitory effect; the effect of 10 nmol/L 17 B-estradiol on memory is
greater than that of 0.1 nmol./L. Conclusion: Applying Markov model with wutine method, we can only conclude the

effect of 17 B-estradiol is an inhibitory one. While on the basis of the point process model, more information can be ob-

tained than it.
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Table 1 Logarithm likelihood L and AIC value, before and
after 0. 1 nmol/ L. 17 B-estradiol was given

Before After

K

L AlC L AlC
1 —997.515 2009. 030" —1942.439 3898. 877
2 —995. 680 2015. 359 —1935.300 3894. 599"
3 —994.113 2022. 225 —1933.897 3901. 793
4 —993.113 2030. 225 —1932.750  3909. 500
5 —990. 304 2034. 608 — -

1) The minimum of AIC value ; -: the iteraton was divergent

2 10 nmol/ L 17 3-
L AlC
Table 2 Logarithm likelihood L and AIC value, before and
after 10 nmol/ L. 17 B-estradiol was given

Before After
K
L AlC L AIC

1 —2560. 862 5135.724" —526.234 1066. 469
2 — 2556.087 5136. 175 — 514. 669 1053. 339
3 —2555.333 5144.666  — 509.799 1051. 598"
4 —2544. 690 5165.380  — 507.481 1058. 961
5 —2544. 143 5162.286  — 507.032 1068. 066

1) The minimum of AIC value

2.2
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3 0.1 mol L 173-

Table 3 Estimation of model parameters before and after 0. 1 nmol/ L 17 3-estradiol was givenl) (x=+s)

Before After

k=1 k=1 k=2
do — 0. 0621 +0. 0812 —0.021710. 0043 —0.0117 0. 0104
dy 0. 5407 0. 0973 0.8309+0.0512 0. 0659 £0. 0076
dho 0. 0614 £0. 0085 0.2152+0. 0442 0. 0449 +0. 0317
dh — 0. 0340 +0. 0069 —0.183040.0596 0. 0378 0. 0099
by 0. 2056 £0. 1421 0.5548+0.2743 0. 3237 0. 0865

D) Before: v, =0. 00604-0. 0005, v ,=0.05240. 0077 after: v, =0.0660==0.0009 v, =0.0700=0. 0017; the standard deviations( s )

were got from the inverse of Fisher' s information matrix

4 10 nmol/ L 17 B-

Table 4 Estimation of model parameters before and after 10 nmol/ L, 17 B-estradiol was given]) (x=*s)

Before: k=1 After k=1 After k= 2 After: k= 3
d — 0. 5704 +0. 0081 — 0. 0293==0. 0066 —0.0293 40. 0111 0. 0105==0. 0047
do 0. 9392 +0. 0123 0. 0675+0. 0265 0. 0084 +0. 0019 0. 0037+0. 0008
do 0. 1183 £0. 0571 1. 33260. 0945 0. 0886 ==0. 0071 0. 0033=£0. 0016
dy — 0. 0774 +0. 0031 — 0. 15572=0. 0068 —0.1022+0. 0163 0. 010140. 0065
by 0.3174 +0. 1624 0. 5508=+0. 0488 0. 3075 £0. 0954 0. 04744-0. 0035

1) Before: vo=0.0119£0. 0033, v;=10.064040. 0058 after: vo=0.011940.0074, v; =0.1771=£0. 0126; the standard deviations ( s )
were got from the inverse of Fisher' s information matrix
2.3 5; 10 nmol/L 17 -
0. Inmol/L 17 3- 6.

5 0. Inmol/L 178~
Table 5 Goodness-offit test for the model, before and after 0. 1 nmol/ L. 17 B-estradiol was given

Before Afier
open point process close point process open point process close point process
d 9.977( Y.o.5) 11. 1266 Y8 005 ) 13. 32 Ydos) 11. 78 %.00s)
Sh 13933. 01 14302. 99 86601. 14 8373098
" (13496. 01, 16385. 16 (12325. 62, 14638. 81) (80027. 4, 89489. 5) ('78470. 66 87748.70)
x> 4. 45 Yiows) 5. 04 Yiows) 7.32 Yisow) 9. 65(< Yis0s)

1) CI denotes the 95% confidence intewval of S,

6 10 md/L 1-
Table 6  Goodness-of-fit test for the model, before and afier 10 nmol/ L. 17 B-estradiol was given

Before Afier
open point process close point process open point process close point process
d 12. 52 Y300) 14, 41 Yoo ) 9. 19¢<Z Y3005 8.87(< Ydow)
Sh 115234. 60 99830. 95 4137. 69 4022. 15
«cn? (106729. 0 118083. 5 (97698. 9, 108092. 6) (3443. 13 4387. 7D (3457. 07, 4411.72)
X2 8.96C Yison ) 12. 28 Yis 005) 502 o) 2.46(< Yioe)

1) CI denotes the 95% confidence interval of S,

:0.1 nmol/L 17 ,

y ;: 10, nmol /L 173-
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