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Prediction of Plasma Concentration Based on Wavelet Neural Network Time Series Model
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ABSTRACT: OBJECTIVE To evaluate the adaptability of wavelet neural network time series model through predicting the
concentration of aspirin in blood. METHODS Four groups of rabbits were fed with aspirin, and plasma concentration data
were obtained in 0.15, 0.25, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 6.0, 13.0, 22.0 h time points. Then through the software
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MATLAB, 3 groups of experimental data were trained by network, and the trained network was used to predict the plasma
concentration data of the left one group. Its characteristics of the compartment model and pharmacokinetic were determined by

combination of pharmacokinetics. RESULTS The simulation results were consistent with the actual data, and the absolute

mean error of the network was in the range of 0.3%-5.39%. The pharmacokinetics of aspirin in two compartment model was
proved by combination of pharmacokinetic simulation. CONCLUSION Wavelet neural network time series model in
predicting the plasma concentration of aspirin are with good fitting capability and excellent predictive ability, at the same time
with the combination of pharmacokinetics plays a more positive role in promoting modern clinical pharmacology research.

KEY WORDS: wavelet neural network; time series; plasma concentration; pharmacokinetics; MATLAB
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Tab.1 Blood drug concentration of aspirin
WE/A 4 Vpgml™ 4 2/ugmL™ 41 3/ugmL™ 4 4/ug-mL!

0.15 151.34 147.34 153.85 150.83
0.25 169.29 157.94 170.34 167.34
0.5 211.14 205.78 211.67 198.23
1 232.52 221.45 236.47 228.46
1.5 247.01 250.63 258.65 249.85
2 252.33 259.85 266.24 261.85
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3 258.42 269.74 277.46 275.27
2.5 231.21 249.83 257.53 252.99
4 211.85 228.73 237.35 230.53
6 170.36 192.35 209.35 201.75
13 126.55 143.63 151.43 149.64
22 93.43 106.42 111.34 109.25
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Tab. 2 The results of simulation

SEBR{E/pg mL™ T E /ug-mL™ APE/%
153.85 156.416 0 0.016 7
170.34 173.603 5 0.019 2
211.67 211.5117 0.000 7
236.47 239.3149 0.0120
258.65 257.880 5 0.003 0
266.24 266.163 2 0.000 3
273.45 272.024 9 0.005 2
277.46 274.026 1 0.012 4
257.53 254.919 7 0.010 1
237.35 230.275 6 0.029 8
209.35 202.146 9 0.034 4
151.43 142.843 2 0.056 7
111.34 111.897 8 0.005 0
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Tab.3 Plasma concentration-time data

WFEl/R 259K /ug-mL ! AUC fi

22 111.897 8 11463350 10.244 477 55

13 142.843 2 1207.465 0 8.453 082 471
6 202.146 9 4324225 2.139 149 797
4 230.2756 121.298 8 0.526 755 006
3.5 254.919 7 132.236 5 0.518 737 665
3 274.026 1 136.512 8 0.498 174 262
2.5 272.024 9 134.547 0 0.494 612 901
2 266.163 2 131.0109 0.492 220 281
1.5 257.880 5 124.298 9 0.482 001 741
1 239.3149 112.706 7 0.470 955 423
0.5 211.5117 48.139 4 0.227 596 866
0.25 173.603 5 16.500 98 0.095 049 783
0.15 156.416
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Tab. 4 The residual concentration of each residue was
solved by the method of residue number

) & 7 Cu/ Car/ Co
P! pgml  pgmL!  pgml!  pgml” pgmL
0.15 15642  258.14  —101.72 197047  2072.20
025  173.60 25795 8434 190641  1990.75
05 21151 25746  -4595 175522  1801.17
1.0 23931 25650  —17.18  1487.85  1505.03
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20 26616 254.58 1158 1069.10  1057.52
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JE S /)N g A 2 X 28 TR T T ] TR £ af 24 3k
B, SO T S ) 0 24 94 FE B0 Sk I 25 4 E
2yl I RE S, UE BB E UC K 24 3 2l 7 T
sy it
3 Wit

b & AR R KR, AT KRS
HORIL, WEZAYAHEEROT SRR X )
HESMZWRERVIMIC. A7 A aEE S
HIREMRRBZ 5RRMXARFERNEY). Fit,

-7

Chin J Mod Appl Pharm, 2016 November, Vol.33 No.11 <1421 .



245 11 1L 2 94 FEE TN R M 0 e R AR I 2 R R T
Ji ), XK A 25 K R FH 2 i S AR
HARMVE R, A B i i 24 ¥R R T R ek /s 3
AR RS

HRT/N B2 2 £ BN RS TIksE
KTk M GRSl oK B RN VAT B Nl = D= @ L AN 3
T 22 X 5% I [ e 1 A5 280 155 24 40 . 245 R R 1) T &%
HHBRE AN F AT R, SCIL T /NP4 W 4%
N [ 57 710455 280 F000) ] ] TP IfiL 245 94 55, [ B T
T T AR AR AL R, AR R TN 11 & SRR
FHAE 0.3%~5.39%, ROERRUF. P05 ER
T B s 0 2 PRAR R 25 Je B B Ty 1), XN AR
(1 B 25 B I R 2 4e S8 A B RRIPE R, 1
TR AT D3 Gk o 24 9 B TR JE SN 25T R T
VA 5K T 22181 ) FH /0N 98 Ao £ X 8% 1) T e %) ] LA
R S TR HH AR 245 i ) I 249 52 () R DAAGE U 2454
TEAR N AR e T S A AR e, R
AT DA G 25 T R I 24 R P 1) S 2 D B, JEd A AR
P SR TI AR 245 J A B T A P I 259 5

T Ik O )N 5 R 8 I 28 T T ) DG bR I 24 9
B, FECE BN E AT A R B, R
T ENERL 2 R R RN TT RE, 12 = 25 T
R TR FE e, AT LLR A 7Y
BB Bk NI IR 25 30 i 3R L S 5 ikl . [
W E UL 2 a2 Sl L, AT DAl B R 2
BB, eI I 24 R B 1 T B Ak AR AR Ak
AT LAESE 5 B H A7 T AR e S1EA
A SRR v, A 2 ae g 3L
EWR, KA EEBE SN, LA R

BEAT AR ER BL R IR T, BORRL A A HE 45
Ly AL TR R R DA T 24 5 5
AR HHLUEVE S IR 25 £ BB I N, A
Btz 4w U T AR/, BB Tk

R
REFERENCES

[11 sk, SitE. MZGRESIKEBHZN KRR W
24, 1984, 4(5): 297-298

[2]  TREM. ANBh 2 g BRI ot 5 R [D]. AR M K2,
2005.

[31 ZHU W X, LONG Y P, JIA L. Traffic volume forecasting
algorithm based on RBF neural network [J]. J Shandong Univ
Eng Sci(th 7R K2 244%), 2007, 37(4): 24-27.

[4] TANGJT, CAOY, XIAOJ Y, et al. Plasma concentration
predication for propofol of optimized BP Neural Network
Based on Genetic Algorithm [J]. Sci Technol Eng(F}2£H AR 5
TFE%), 2013, 13(13): 3552-3558.

[51 s, T/, W, 45 MATLAB#HZ M4 30 A 2615047
[M]. JEEt s AR K2 AL, 2010.

[6] THE, XM, D, &5 b3 EE YT 250 R FU et
JE[J]. FEZ)55, 2008, 19(20): 580.

[77 YANG Z F, WEN A D, WANG Z C, et al. Blood
concentrations monitoring and rational use of carbamazepine
in 820 epileptic patients [J]. Chin J Clin Pharm( " [HIffs K 24 2%
k&), 2008, 17(5): 270-274.

[8]  BRHA, Fh3Bk, FMIEAK, & - 71 L 249 BE 1 s I A
HIGRT ML R/D] LT AV 5IRIR, 2004, 7(1): 12.

[97 GONG Q Y, XIU P, LI Z P. Analysis of the usage of the
prophylactic antibiotics in patients undergone type |
incision operations [J]. Chin J Naut Med Hyperbaric Med(*
L 2 2 i SR R 2R 2 ), 2006, 13(5): 276-278.

[10] Z=RESC. M4 Hhan 24 J5 THAR R B LUABVE T3 55 &= 4 (1], b
] 24 3 223l 4, 1993, 9(5): 393.

[11] GLABALDI M. PERFIER D. Pharmacalinetics [M]. 2 nd ed.
NY: Marcel Dekker, 1982: 440-442.

Wk H#: 2016-03-14

H 1 BERE O P K SR TE K B PR LR 4R S A 5

B4 2, N H W s 2 £agg ' okl !, FAET L, TARZ, REE 0 blhEg ko
BEBe, bifE 200021 2. B#GHEZRY:, L 201203)

HE: B SR AMABEBES PRFBEXRKNGARS AL, FE @®BEE SD XK, &, ML A
KB 100 mgkg™, HTFLHE 025, 05, 1, 3, 5, 8 12h £ 7 AR EEL4E 1 AKA, BRIF, KR, £
/Al HPLC-MS/MS | 5& &2 4% 4 7K 5 48 69 3R B . & 3% 444 : KA Shodex Asahipak NH,P-50 4E &3 4£(250 mmx4.6 mm, 5 pm)
F= Asahipak NH2P-50G 4A 4% 37 4£(10 mmx4.6 mm), #i&% 25 C, AF4H LHE-K(55 : 45), 4K42% % 1.0 mL-min',

BEEWME: RigiRHEHRIZESDE (05d219102)
fEHB@N: A, &, HWE4AE  Tel: 18896909167
(021)53827660 E-mail: liuli2750@hotmail.com

E-mail: catzysheep@163.com EEEE: )1, &, EAEL, HS Tel:

<1422 . Chin J Mod Appl Pharm, 2016 November, Vol.33 No.11 I E AR 255 2016 4F 11 HEE 33 556 11 1)





