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Stress is becoming a common problem in the world and the development of the disorder will From the observation of animal behaviour, it was shown that stress level were developed % Fig. 4 Predictions given by

result in a wide breakdown of health. However the lack of pathological understanding of the over the course of the experimental period. Mass spectrometry analysis results clearly . the ANN model generated

development of stress related diseases and unclear therapeutic targets are the main barriers demonstrated the differences of metabolic profiling of rat urine samples collected from g with  —  the database

to the development of efficient therapies. In order to explore pathophysiology of stressfullness, different groups as examplified in Figures 2 and 3. These findings imply the causal < cogtatumng 140 dChe”(;'Ca:

the identification of the potential biomarker is required. Metabonomics is a scientific approach relationship between the change of metabolism status and the development of stress. s \s/;rizbalxgges as Indepenten
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to study the dynamic metabolic response of living systems to pathophysiological stimuli or
genetic modification and has been adapted to obtain improved understanding of the ,
development of stress in established animal models (1, 2). Owing to the complexity of 1 2 3 4 ° ®
metabonomic data, artificial intelligence (Al) technologies provide a means for the discovery of Metabonomics status (observed)

knowledge hidden in data.

Artificial neural networks (ANNs) and neurofuzzy logic are well established Al technologies (3). 6 4
ANNSs are computational systems able to mimic the mechanisms of human learning (Figure 1).
They enables the detection of complex relationships between a set of inputs and outputs and
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Fig. 2 Metabolic profiling Fig. 5 Predictions given by
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are especially useful in processing unstructured and non-linear data for the recognition of of control group on day 4 s * the ANN model generated
patterns in high dimensional data. Neurofuzzy logic is a hybrid technology combining the § 3 using the database
learning capabilities of ANNs with the generality of representation of fuzzy logic, and able to | 8 . containing 14 chemical
generate knowledge of the patterns hidden in data in an interpretable format. A ) y l w90 5 . substances as Independent
N 01O S o AP B IR 5749 g 1 . variables (reduced
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Fig. 1 Comparison of biological
neuron and computer neuron

CONCLUSIONS

U ANNs and neurofuzzy logic are useful tools for discovering hidden knowledge of

ot Fig.3 Metabolic profiling potential biomarkers associated with the development of disease.

" of model group on day 4 _ _ _ _ _ _ _
] JroUP d U The discovery of potential biomarkers provides an opportunity for further biological and

clinical investigation to obtain improved pathological understanding of the development
of stress.
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OBJECTIVE

JL. JLW % | U The methodology developed in this study can be applied to assist the development of

. L . . . s -artii -t B e Tl - M aa J';;EMLE;M SN effective therapies in broader applications in the pharmaceutical and medical sciences.
Investigating the application of ANNs and neurofuzzy logic in data mining metabonomic data to Retention tmelmin

discover knowledge of the relationship between the change of chemical substances in an
animal body and the development of stress over a period of time. The study also aimed to
discover potential biomarkers representing main biological responses to the effects of the REFERENCES
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A further investigation was conduced to validate the robustness of the discovered knowledge

144 data records capturing the variation of composition of the 4000 biochemical substance in urine by comparing the quality of ANN models generated using the original database and the

samples over the experimental period were collated. For data prepossessing, a principle

database containing only identified biomarkers as independent variables. Results show that
the predictability of both ANN models against the same validation dataset is similar with the
validation R? (correlation of determination) above 0.97 (Figures 4 and 5). This finding

component analysis was Initially performed for the reduction of dimensions from 4000 to 140
Independent variables in the database . ANNs (INForm4.3, Intelligensys, UK) and neurofuzzy logic

(onrmR;(uIe3_.0,ﬂl]ntzlllgebnsys, IUKJ] weredth”e_n applied fo(; c:ata mlnlngdaCtl?/ItIC?S.(;O(;d.e{]tﬂ;y pc_)tent|atl indicates that the major knowledge of the relationships between biological response to the Please contact g.shao@bradford.ac.uk or luoga@mail.tsinghua.edu.cn
lomarkers in the database. - 1n the mouelling process, data were randomly divided Into training se development of disease remains in the database with reduced dimension. Thus these are More information on this and related projects

(116 data records) for generating ANNs and neurofuzzy logic models and validation set (28 data considered to be the likely bio-markers associated with induced stress in this study. can be obtained at www.ipi.ac.uk and www.tsinghua.edu.cn
records) for the evaluation of the predictability of trained models.
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