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Summary
In post-genome era, the greatest challenge of post-genome research is how we can apply genomic

outcome to practical field like clinical medicine through discovering effective findings from its com-
plex and meta-molecular network. From the viewpoint of reducing health care cost, preventive medi-
cine that can avoid diseases should be essential target. Balneology that contains preventive medicine
in part through unspecified bio-modulation effect should be a principal field of genome science based
application. Balneology has expectations to be applied to practical clinical field or health promotion
through translational research to modern medicine or health science. This translational research needs
establishment of bridging knowledge and its bi-directional migration as the essence of translation.
Integration of in silico knowledge among balneology, modern medicine, and genomic science is the
fundamental basis of this translation. Single knowledge architecture that has anatomically hierarchi-
cal structure, logical conceptual unit and its supportive evidences makes integration logically seam-
less and establishes smooth translation. This paper reports knowledge architecture in balneologic

translational research and its prototype.

Key words : in silico, knowledge, translational research, balneolgy, disease prevention, health, life style disease,
thermal aqua therapy
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Fig.1 Evidence based knowledge architecture for translational research (EBKA).
EBKA has a Logically Extended Anatomically Hierarchical Structure (LEAHS) as an unified backbone of

whole knowledge.

This structure bridges genome, human, and environment logically.

At each hierarchy (organ is an example) we define knowledge unit. A knowledge unit is a set of a logical
unit and electronic evidences. A logical unit is a minimized conceptual unit at each hierarchical domain and
is described with its features. Each feature has its supportive evidence.
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Fig.2 An example of knowledge representation skeleton for disease.
Disease skeleton has features like disease name, other name, etc.
Each knowledge unit of disease is composed to Logically Extended Anatomically Hierarchical Structure
(LEAHS) and has links to evidence for each feature. By applying disease knowledge to this skeleton, we

can normalize and standardize disease knowledge.
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Fig.3 An example of skeleton for molecular findings.

Molecular findings are represented with entity and relation. Entity skeleton has features of type, effect, and
its character. Relation skeleton has features of type, degree, direction, and elements.

Each entity is composed to logically extended anatomically hierarchical structure (LEAHS) with feature of
"Location" in "Character".

Relation will be defined within a hierarchical domain.

Table 1 Quality classification table of evidences.

. . . . -Iino
Quality Major class Sub-major class Minor class sm:lass T
Many-sided
High Book Universality Number of supports
Multiple support
Randomized
Controlled Meta-analysis over multiple
Trial RCT's (conclusions may differ)
(RCT)
Single RCT conclusion
Paper Impma::1 gactor
Non-Rnndon;‘l:i:(ll Controlled Comparative studies, Citation Index
(non-RCT) correlation studies etc.
. . . Cohort studies, case-controlled
Quasi-experimental studies studies, etc
Case series, case report, etc Number of supports
Low WERB site Opinions from experienced experts Comments of committee, etc

This table is based on EBM cochran collaboration design, and we add books and sub-minor class to evaluate electrical
media. In this table, highest quality evidence has many sided universality in many books.
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Fig.4 Quantification of knowledge unit using dimensionless value.
Each feature of a logical unit has matching function. Matching degree is degree of fitting to a feature of a

logical unit and has value between 0 and 100 %.

A situation is evaluated its matching degree to a having knowledge with matching degree.
Each feature is canceled its dimension with using max value and mini value on this equation. Summation
of matching degree on features make total matching evaluation possible.
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Anatomically Path
i n deficiency anemia(IDA)
Epidemiology
Etiology
Cause
Manifestation mechamsm
Tron deficiency
— Storage iron .}
~ Serum iron |
- Erythroblastic Hb |
Pathophysiology
\ : Symptom ;
1 Spoén-shaped nails etc
Examination data
Bone marrow
\ Erythroblast T -
11 Sideroblast |
Blood
- Complication
Treatment .
1 Chalybeate dosase
1 Pemml

Nackear
- - Sccronirion )
+ : Membrane )
HY Lysosome
L——-——J Bainemherapy
{ Cytoplasm ' ] Parenteral:

J@gm;sis' '

-Disease Feature

Pointing Entity Desenpnon
d Spa deseription - - :
: Type Enwnmmam@hémd hot spa

: Fffec.t

' Gharacxer

4 * Definition: pH i

e — * ; - \/.}
Supportive EVldeHCCS \

Jun Nakaya, Yoshinori Ohtsuka, Yuko Agishi, ‘
“Effect of drinking on [DA”, Proceedings of SITH
2003, pp12-18

Regulation in JGHH L GEp——

Fig.6 A sample window of EBKA system.

Concerning about Iron dificiency anemia (IDA).

In this case IDA is defined at cytoplasm hierarchy. Anatomically path is shown in left. Clicking Cytoplasmic
IDA pop up features of IDA as center. Features of IDA are described as outline processor. Double clicking
of Manifestation mechanism make widning and opening its explanation.

Clicking Balneotherapy of treatment opens its detailed explanation. Clicking acid spa opens its explanation.
Evidences for clicked entities are shown in right below. Red color shows evidence of red clicked term. Blue

one show evidence of blue clicked term.
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Fig.7 A sample window for molecular findings.

Al

Supportive Evidences. ~

£,
Shigetaka Asano et al., Blood;"1998, Chbunsha, pp45-68

Wiltiam R. Hensyl, 25t Stedman’s Medical Dictionary, 1990

In this case molecular model of erythroblast is shown in right upper window . Clicking ALAS in
erythroblast model, you can see explanation of ALAS in format according to skeleton of entity as type,
effect, character. Evidence of character " trivial name of ligase" is shown in right lower window, "William

et cetra".
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Fig.8 Future Image of Balneotherapy.

Clinically our goal is to improve Quality Of Life, clinical efficiency, and clinical safety. Ultimately it means
disease prevention.

For disease prevention, we need to forecast future event and to avoid critical situation. And it will need
customization, optimization, or personalization of balneotherapy. And all of these must stand on scientific
reasoning.

Forecasting situation needs certified knowledge that is evidence based knowledge. This certification is
based on certified Publications like papers.

Bio-statistical confirmation of data is important to form knowledge or judge input data.

Integrated Genomic technology like SNPs, DNA chips, Protein chips will be important for personalized
medicine as integrated scientific input or scanning.

Near future charts must be computerized to use them as computer input.

All of these future therapy are based on integrated multi-disciplinary knowledge of genomic science,
clinical medicine, and balneology. And integration must be done logically.
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