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dE1 =   (0 0.2)2

(0 0)2 ...... (0 0)2 (0 0)2 = 1.030

dE2 =   (0.2 0.75)2 (0

0)2 ...... (0 0)2 (0 0.75)2 = 1.446

dE3 =   (0 0.75)2 (0 0)2

...... (0 0)2 (0 0.75)2 = 1.818

3

Hierarchical Clustering

n

n n cluster( )

cluster cluster A B

A B C cluster D C

single-linkage (Shortest

distance) D C A B

DA DB C D

Single-linkage cluster

cluster

D(Ci, Cj) = mina. b d(a, b) a Ci b

Cj [9]

H i e r a r c h i c a l

Clustering
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BBaacckkggrroouunndd//PPuurrppoossee.. Chinese herbs are categorized according to several properties in
traditional Chinese medicine (TCM), such as the four qi (cold, cool, flat , warm and hot),
five flavors (sour, astringent, bitter, sweet, bland, acrid and salty), and the twelve
meridians (lung, large intestine, stomach, spleen, heart, small intestine, bladder, kidney,
pericardium, san-jiao, gall bladder and liver). Chinese herbal formulas comprise a
variety of herbs and the effect of a particular formula is regard as the combination of
four qi, five flavors and twelve meridians. The purpose of this study was to use
mathematical methods derived from bioinformatics to analyze the four qi, five flavors
and 12 meridians in 10 Chinese herbal formulas comprising herbs from the genus
Aconitum. These ten formulas in TCM belong to the Fuzi-like family.  
MMeetthhooddss.. The three properties (twenty-four factors in total) in ten formulas were
converted into mathematic languages. We considered these ten mathematical languages
to be the sequences of each formula. We then used the sequences to calculate their
relative distances with Euclidean Distance matrix analysis. The results are presented
with clustering methods to create a tree view (Hierarchical Clustering Tree).        
RReessuullttss.. Two types of Aconitum formula could be distinguished from clustering and the
tree view. Nine of these ten formulas had a “warm the channels and dissipate cold” effect
and one formula, the “Aconite Heart-Draining Decoction” had a “clear heat and drain
fire” effect.  
CCoonncclluussiioonn.. It is possible to use a three-variable mathematical model to understand
different properties in various herbal formulas.  ( Mid Taiwan J Med 2008;13:152-7 )
KKeeyy  wwoorrddss
Aconitum carmichaeli Debx, clear heat and drain fire, Hierarchical Clustering Tree,
warm the channels and dissipate cold


