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Estimation of the drug dose-effect relationship by thiele-type continued fraction interpolation

ZHU Tao ZHAO Qianjin LI Chaopin
School of Medicine Anhui University of Science and Technology Huainan 232001 China

[Abstract 10bjective: To design a thiele-type continued fraction interpolation for estimation of the dose-effect relationship of drugs. Methods: The experi—
mental data on the inhibitive effect of protoporphyrin disodium( NAPP) on human hepatoma carcinoma strain of SMM-7721 cells in vitro were collected
and thiele-type continued fraction interpolation was used to prepare the equation of dose-effect and plot the curves and to estimate the maximum value of
inhibition rate.Half inhibitory concentration( ICs) and half effective concentration( ECs,) were computed and the derivative was driven and the derivative
graph was developed for examining changes of inhibition rate with the level of NAPP.Results: Thiele-type continued<raction interpolation obtained the e—
quation of dose-effect relationship pertaining to the inhibitive effect of NAPP on SMM-7721 cells at 24 48 and 72 h and prediction of the maximum value
of inhibition rate at the corresponding time point by 43.75% 55.97% and 64.93% respectively.The ECy, was 1.04 mg/L 0.36 mg/L and 0.30 mg/L; and
ICy, at 24-hour and 48-hour 16.46 mg/L and 8.26 mg/L.The derivative graph indicated that the inhibition rate changed with NAPP concentration at 10
mg/mL vyet the drug effect appeared unstable.The variation was not significant and the drug effect remained stable and in plateau derivative as the NAPP
concentration excelling 10 mg/L. Conclusion: Thiele-type continued<raction interpolation is simple practical and effective with a good approximation
effect in comparison with other algorithms and can be used as a new method for the study of dose-effect relationship of drugs.
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1.1 8
( protoporphyrin disodium NAPP) MTT
NAPP  24.48.72 h
SMMC-7721 §
1.
1 NAPP SMMC7721
NAPP 24 h 48 h 72 h
/(mg/L) 1% 1% 1%
0.01 8.41 11.02 18.99
0.1 12.30 19.06 25.84
1 21.68 34.58 39.39
10 34.14 47.61 51.15
100 42.23 54.69 62.10
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1.2.2 Maplel7.0
Thiele -
Matlab8.0 - N ; Ma-
ple17.0 -
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2.1 NAPP SMMC-7721 -

@ 24 h

(0.01

8.41%) . (0.1 12.30%) . (1 21.68%) . (10
34.14%) .( 100 42.23%) - :
x-0.01 x—-0.01
2.313624679 + 0.1748655149
x—1
+ 5.599990434x+37.48385638
®) 48 h
(0.01 11.02%) .(0.1 19.06%) .(1 34.58%) .( 10
47.61%) .( 100 54.69%) - :
x-0.01 x—-0.01
1.119402985 + 0.2919580765
x—1
+ 6.348126712x+40.99028558
©) 72 h
(0.01 18.99%) .(0.1 25.84%) .(1 39.39%) .( 10
51.15%) .( 100 62.10%) - :

y=0.0841+

y=0.1102+

1=0.1899+ x—0.01 x—0.01
1.313868613 + 0.2543039126
x—1
+ 4.875693611x+65.93062709
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NAPP SMMC-7721 24.48.72 h EC,..
43.75% 55.97% 64.93% 1 0
IC,, ECg: y =50% NAPP
SMMC-7721 48.72 h IC,
16.46 mg/L.8.26 mg/L. SPSS.
2, y = 50% x
EC,.. NAPP SMMC-7721
EC,, 1.04 mg/L.0.36 mg/L.
0.30 mg/L.

a.Effect of 24 h; b.Effect of 48 h; c.Effect of 72 h
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2 mg/L
Thiele
SPSS( 95% )
24 h - 264.0 274.21( 73.21~2579.58)
48 h 16.46 24.0 24.86( 10.18 ~86.89)
72 h 8.26 9.0 9.05( 3.67~30.14)
2.5 -
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2 °
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- o 2
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