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Abstract

In present study, the database, CHM-DATA, with 1127 Chinese herbal medicines mainly having recorded
chemical composition, involving 7 taste attributes, 5 medicinal properties, 1 toxicity attribute, 22 chemical
composition categories, 12 meridians and collaterals (Gui Jing), and 78 medicinal functions (Gong Xiao), was
used to calculate point correlations between these 125 attributes. Totally four relational networks, i.e., the
networks for medicinal attributes and functions, for chemical composition and meridians and collaterals, for
meridians and collaterals and medicinal functions, and for meridians and collaterals were constructed based on
the significant point correlations. Network analysis indicated that the former three ones are scale-free complex
networks and the last one tends to be a random network. Node degrees of the four networks follow power-law
distribution. Detailed between-attribute relationships and medicinal mechanisms were revealed. For example,
concerning chemical composition categories, alkaloids and amines have positive correlation / correspondence.
More alkaloids correspond to more amines. Alkaloids negatively correlate with volatile oils / ordinary oils,
carbohydrates / starch, ketones / flavonoids, and olefins. Alkaloids mainly function in decrease internal heat,
dry dampness, etc. Organic acids and alkaloids have negative correlation. More organic acids mean the less
alkaloids. Organic acids mainly act on large intestine meridians and collaterals, and function in moisten
dryness. As for meridians and collaterals, kidney meridians and collaterals negatively correlate with lung
meridians and collaterals, stomach meridians and collaterals, and large intestine meridians and collaterals.
Kidney meridians and collaterals positively function in consolidate or warm Kkidney, invigorate male
impotence (Yang) or strengthen male essence, strengthen bones and muscles, stop diarrheal, regulate
menstruation or promote blood flow, relieve rheumatism or lubricate the joints, and negatively function in
clear away heat, and detoxification.
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1 Introduction

Successful stories of drug design have being significantly decreased over the past 20 years. Due to the lack of
medicinal functions and unexpected toxicity of drugs, the failure in clinical trials accounts for more than half
of drug failure cases in the world. It has been attributed to the unreasonable guiding ideology of drug design
that bases on the single drug-single target-single disease view in traditional western medicine (Hopkins, 2007,
2008; Budovsky and Fraifeld, 2012; Zhang, 2016b, c). Complex diseases do not usually arise from mutation or
dysfunction of a single molecule, but are usually resulted from dysfunction of whole biological network
(Zhang, 2016a, b; Zhang, 2017). In a network, if a single molecule changes insignificantly, they will
collectively triger a substantial change in the whole signal path. Therefore the network-based disease analysis
and treatment becomes a trend. Traditional Chinese Medicine focuses on the whole regulation of biological
network, so it provides a new approach to disease prevention and drug research and development. Nevertheless,
Traditional Chinese Medicine, especially its intrinsic mechanism and scientific principles, have not yet
reasonably explained and it lacks of theoretical system of network pharmacology. Consequently it is necessary
to establish a new and reasonable interpretation system for Traditional Chinese Medicine. Through such basic
research we can correct the deviation of medicinal cognition and enrich the theory of medicinal attributes
(Wang, 2012). In the past years, some researchers have studied the four Qi and functions of Traditional
Chinese Medicine, the natural attributes of medicines, etc. Zhang (2017) collected a total of 1127 Chinese
herbal medicines mainly with recorded chemical composition, and calculated the basic statistics of medicinal
attributes and functions, e.g., totals, frequencies or probabilities, percentages, etc., on the basis of total
population of medicines and families. So far we still lack of extensive and in-depth research and coverage in
this area. As the second step of our series studies, the present study aims to determine between-attribute
correlations, construct relational networks and analyze phamarcological mechanisms of medicinal attributes
and functions of Chinese herbal medicines, in order to provide a basis for further studies.

2 Material and Methods
2.1 Data source
In this study, a collection of 1127 Chinese herbal medicines mainly with recorded chemical composition was
used (Zhang, 2017), of which 210 families and approximately 2000 species of medicinal plants and fungi were
involved. In total of 125 attributes, including 7 taste attributes, 5 medicinal properties, 1 toxicity attribute, 22
chemical composition categories, 12 meridians and collaterals (Gui Jing), and 78 medicinal functions (Gong
Xiao), were used. All of the Chinese herbal medicines had been numberically coded according to medicine
name, species, family, medicinal attributes and medicinal functions (Zhang, 2017). The resultant coding
database, CHM-DATA Version 1.0, an interactive database that includes eight tables, was used in present
study. The data with missing attribute values are ignored in the study.

In the attribute statement, “/” means “or” or “and”.
2.2 Methods
2.2.1 Point correlation
Suppose there are n Chinese herbal medicines. The point correlation between attributes x and y is (Zhang, 2007;
Zhang, 2012b, 2014, 2015b; Zhang et al., 2014; Zhang and Fang, 1982)

r=(ad-bc)/((a+b)(c+d)(a+c)(b+d))*

where -1<r<1, both attribute x and attribute y take values 0 or 1. a is number of both attribute x and attribute y
take value 0, b is number of attribute x takes 0 and attribute y takes 1, ¢ is number of attribute x takes 1 and
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attribute y takes 0, and d is number of both attribute x take value 1. n=a+b+c+d. Greater and positive r means a
positive point correlation between attributes x and y; Greater and negative r means a negative point correlation
between attributes x and y.

Calculate

y*=n(ad-bc)¥/[(a+b)(c+d)(a+c)(b+d)]

and if y>>y.%(1), the point correlation between attributes x and y is statisstically significant at the level o.
The following is the Matlab function for point correlation and statistic test, pointCorrTest.m

% Zhang WJ. 2017. Network pharmacology of medicinal attributes and functions of Chinese herbal medicines:

% (I1) Relational networks and pharmacological mechanisms of medicinal attributes and functions of Chinese herbal
% medicines. Network Pharmacology, 2(2): 38-66

function [pointcorr,sigpairs]= pointCorrTest(d,sig)

%Matrix d - rows: medicines; columns: attributes; sig=0.01, 0.001, 0.005, etc.

%pointcorr: matrix of between-attribute point correlations; sigpairs: attribute pairs at significant statistic

%level and corresponding point correlations.

m=size(d,2); n=size(d,1);

fori=1:m-1
for j=i:m
x=d(:,i); y=d(:j);

aa=sum((x==0) & (y==0));

bb=sum((x==0) & (y~=0));

cc=sum((x~=0) & (y==0));

dd=sum((x~=0) & (y~=0));
pointcorr(i,j)=(aa*dd-bb*cc)/sqrt((aa+bb)*(cc+dd)*(aa+cc)*(bb+dd));
chi2(i,j)=n*(aa*dd-bb*cc)*2/((aa+bb)*(cc+dd)*(aa+cc)*(bb+dd));
pointcorr(j,i)=pointcorr(i,j);

chi2(j,i)=chi2(i,j);

end; end

chi2test=chi2>chi2inv(1-sig,1);

%chi2=10.8 for alpha=0.001; chi2=6.635 for alpha=0.01; chi2=7.87 for alpha=0.005
sigmat=chi2test.*pointcorr-eye(m);
[pairx,pairy,corrvalues]=find(sigmat);

templ=pairx; temp2=pairy;

pairxs=pairx(templ<temp2);

pairys=pairy(templ<temp2);

corrvaluess=corrvalues(templ<temp2);

sigpairs=[pairxs pairys corrvaluess]

2.2.2 Network analysis

In present study, Floyd algorithm is used to find (Floyd, 1962; Zhang, 2012b, 2016a) attribute chains. Use the
methods for network type to determine network types (Zhang, 2012b; Zhang and Zhan, 2011), and network
connectedness method to calculate connected components (Zhang, 2012b, 2016b).
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3 Results and Analysis

3.1 Point correlation and relational networks

3.1.1 Relational network for medicinal attributes and functions

According to calculation and test, we obtained the pairwise attributes and corresponding point correlations
with statistic significance (o=0.005), as indicated in Table 1. The relational network for medicinal attributes
and functions was constructed on the basis of the pairwise attributes with statistic significance (o=0.005)
(Zhang, 2011, 2012a-c), as illustrated in Fig. 1. In the network, there are 587 links.

In a sense, the network in Fig. 1 and pairwise attributes in Table 1 describe the pharmacological
mechanisms of Chinese herbal medicines.

To fully cover these mechanisms, we listed the pairwise attributes and corresponding point correlations
with statistic significance a=0.01, as indicated in Appendix 1 (only the contents lacked in Table 1 are listed).
The network constructed at the level of a=0.01 is more fruitful (692 links) but the confidence degree is lower.
Thus the present study focuses on the results at the level a=0.005.

The results of network type detection of Fig. 1 are as follows:

Skewness of degree distribution: 0.1341
Aggregation index of the network: 1.5407

It is a complex network.

Variation coefficient H of the network: 6.1152
Entropy E of the network: 48.0418

It is a complex network.

Binomial distribution Chi-square=46.6529
Binomial p=0.242

It is likely not a random network

Poisson distribution Chi-square=38578.6158
Poisson distribution lamda=9.392

It is likely not a random network

Exponential distribution Chi-square=44.3965
Exponential distribution lamda=0.10647

It is not a exponentially distributed network

Power law distribution Kolmogorov-Smirnov goodness-of-fit statistic D=0.13889
Node degrees are power-law distributed, it is a scale-free complex network
Power law alpha=2.8498

Power law xmin=7

It is shown that the relational network for meridians/ collaterials and functions is a scale-free complex
network. Node degrees follow power-law distribution with density function p(x)=x?*%*%, x>7.

The network has 6 connected components with 5 components having 1 node (attribute; isolate node)
respectively.
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3.1.2 Relational network for chemical composition and meridians and collaterals

The relational network for chemical composition-meridians and collaterals is one of the sub-networks to
represent pharmacological mechanisms. Fig. 2 shows the relational network for chemical composition and
meridians and collaterals. The results of network type detection are as follows:

Skewness of degree distribution: 0.39564
Aggregation index of the network: 1.1963

It is a complex network.

Variation coefficient H of the network: 1.803
Entropy E of the network: 3.2121

It is a complex network.

Binomial distribution Chi-square=40.9913
Binomial p=0.41176

It is likely not a random network

Poisson distribution Chi-square=52.2854
Poisson distribution lamda=4

It is likely not a random network

Exponential distribution Chi-square=9.9663
Exponential distribution lamda=0.25

Node degrees are exponentially distributed.

Power law distribution Kolmogorov-Smirnov goodness-of-fit statistic D=0.22899
Node degrees are power-law distributed, it is a scale-free complex network
Power law alpha=4.0365

Power law xmin=4

It is shown that the relational network for meridians/ collaterials and functions is a scale-free complex
network. Node degrees follow power-law distribution with density function p(x)=x*%%¢, x>4.

The network has 3 connected components with 2 components having 1 node (attribute; isolate node)
respectively.
3.1.3 Relational network for meridians and collaterals and medicinal functions
The relational network for meridians and collaterals and medicinal functions represents the self-organization
structure of human body. Fig. 3 shows the relational network for meridians and collaterals and medicinal
functions. The results of network type detection are as follows:

Skewness of degree distribution: 0.21331
Aggregation index of the network: 1.4401

It is a complex network.

Variation coefficient H of the network: 3.7343
Entropy E of the network: 16.8312
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It is a complex network.

Binomial distribution Chi-square=28.1421
Binomial p=0.24306

It is likely not a random network

Poisson distribution Chi-square=2409.9121
Poisson distribution lamda=6.1556

It is likely not a random network

Exponential distribution Chi-square=29.5096
Exponential distribution lamda=0.16245

It is not a exponentially distributed network

Power law distribution Kolmogorov-Smirnov goodness-of-fit statistic D=0.13061
Node degrees are power-law distributed, it is a scale-free complex network
Power law alpha=5.1216

Power law xmin=13

It is indicated that the relational network for meridians and collaterals and functions is a scale-free complex
network. Node degrees follow power-law distribution with density function p(x)=x>'%*¢, x>13.
3.1.4 Relational network for meridians and collaterals
The relational network for meridians and collaterals represents the self-organization structure of human body.
Fig. 4 shows the relational network for meridians/colleterals. The results of network type detection are as
follows:

Skewness of degree distribution: 0.82988
Aggregation index of the network: 0.93793

It is a random network.

Variation coefficient H of the network: 0.83636
Entropy E of the network: -0.40909

It is a random network.

Binomial distribution Chi-square=1.874
Binomial p=0.52083

Node degrees are binomially distributed. It is a random network.

Poisson distribution Chi-square=0.25099
Poisson distribution lamda=2.5

Node degrees are Poisson distributed. It is a random network.

Exponential distribution Chi-square=22.1263
Exponential distribution lamda=0.4

It is not a exponentially distributed network
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Power law distribution Kolmogorov-Smirnov goodness-of-fit statistic D=0.31215

Node degrees are power-law distributed, it is a scale-free complex network

Power law alpha=3.5576

Power law xmin=2

complex networks. Node degrees follow power-law distribution with the density function p(x)=x

It is shown that the relational network for meridians and collaterals is a network between random and

-3.5576
Ll

X=

2.

The network has 3 connected components, of which 1 component having 1 node (attribute; isolate node) and 1
component having 2 nodes.

Table 1 Pairwise attributes and point correlations with statistic significance (a.=0.005).
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Sweet H Relieve itching k3% -0.1265 fgl'ﬁi‘:zrggridians and i Stop diarrheal 1k 0.1412
Sweet H Kill or expel parasites AR -0.1224 Sgllleaeizrggridians and i Regulate or enhance energy flow (Qi) BAFES 01916
Light % Cool b 0.187 Sgllﬁﬁgrggridians and i Nourish, warm spleen, stomach or Qi E‘?'/Kll il 0.2126
Light w Warm i -0.1247 Sgllleaeizrggridians and i Clear away heat bEEe -0.1808
Light % Sterols R 01218 SPieen meridians and i Detoxification e -0.127
Light " ?g?gtleirr;tlzstine meridians and N7 0.1567 Sgllleaeizrggridians and i Dispel endogenous cold 1% 0.1226
Light " Eliminate dampness Tl 0.1925 S(t)&lnlr:ta;glgneridians and = Heart meridians and collaterals L -0.1082
Sour 143 Astringent b 0.14 S(t)&lnlr:ta;glgneridians and 5 Consolidate or warm kidney AR -0.1256
Sour 43 Temperate T 0.109 S(t)&lllr:étiglgneridians and H Whet the appetite or reinforce stomach FHERE 02722
Sour 43 Organic acids FHHIER  0.1683 S(t)&lllr:tiiglgneridians and 5 Strengthen and reinforce spleen fERIRANIR 0.1454
Sour 43 Vitamins AHEFI 02357 S(t)&lnlr:ta;glgneridians and 5 Improve digestion WHEMLE 02174
Sour [:43 Promote secretion of saliva or body £ 0.1763 S(t)?lr:ta;glgneridians and H Promote secretion of saliva or body i 0.1217
Sour 14 Astringe intestine bidi7) 0.2838 S(t)&lnlr:ta;glgneridians and H Resolve food stagnation VHAANEE 0.1456
Astringent b Tannins BRI 0.1336 S;&lllr:tiiglgneridians and B Prevent or arrest vomiting 1RAX 0.1585
Astringent b Astringe intestine b7 0.1782 S;&lllr:tiiglgneridians and = ﬁgs&]late menstruation or promote blood WENmEH -0.1016
Astringent pliid Antidiarrheal IR 0.1711 S(t)&lllr:tiiglgneridians and = Nourish, warm spleen, stomach or Qi ";E"'”” i 0.2408
Astringent b Stop diarrheal 175 0.2077 S(t)&lllr:tiiglgneridians and " Relieve summer-heat fif2/HE  0.1552
Astringent b Stop bleeding ki 0.2336 S(t)&lnlr:ta;glgneridians and B Relieve external syndrome fikRIkF*  0.1165
Astringent bt Promote astringent function (&4 0.3186 Heart meridians and collaterals » Large intestine meridians and collaterals K /% -0.1238
Salty Jll Soften hardness or dissolve masses &5/ 0.2018 Heart meridians and collaterals :C» g:ﬁ;ahnt Iei;g, Orre Lalfrrl]z\:]:;écel;/r;sgéircieeltﬁsliver, ﬁ/ﬁu}ﬂ/ g/ﬁg g -0.1216
Cold % Cool b -0.3045 Heart meridians and collaterals Strengthen heart or clean heart-fire BROAGL 0.2542
Cold ES Temperate T -0.3696 Heart meridians and collaterals +» ;fgfi\ser;sg:ts;ng;;}g:sl;gntvhgrn:rrr\ée;' \{‘EP/ 1 0.2545
Cold 5 Warm & -0.4128 LAarge intestine meridiansand ., small intesine meridians and collaterals /M 0.121
Cold 5 Alkaloids AL 01306 LA08Intestine meridiansand -y, Resolve food stagnation BRI 01427
Cold % Volatile oils or ordinary oils };Jim el -0.1671 Ic_(t)ilrlgtteeirr;tlistine meridians and K Relieve constipation e 0.2013
Cold 5% Olefins i 0,103 LG8 intestine meridiansand .y, Loosen the bowels e 0.2886
cold £ t’(;igig’all’s'adder meridians and i bt 0.1374 cL§|r|gfeirr;t|iSﬁne meridians and g0 Astringe intestine 7 0171
Cold B Kidney meridians and collaterals =4 -0.1103 Ic_gll]gfeirr;tlistine meridians and N7 Antidiarrheal 13 0.1165
Cold % Spleen meridians and collaterals i -0.1549 Ic_gll]gfeirr;tlistine meridians and N7} Invigorate blood circulation V& I -0.1071
Cold 5 Small Intestine meridians and N7 01207 LArge intestine meridiansand -, Decrease internal heat Wik 0.1021
Cold % Consolidate or warm kidney FNELRE -0.1537 Ic_gll]gfeirr;tlistine meridians and K Dispel endogenous wind R -0.1167
Cold % Induce diuresis or treat strangurt FIPRGEH  0.1657 Ic_gll]gfeirr;tlistine meridians and K Dry dampness JEiE 0.1357
Cold ES Strengthen bones and muscles [iYiiEs -0.1223 Ic_glngfeirr;tlistine meridians and K Kill or expel parasites Jei/mgdy - 0.1018
Cold % g&ﬁ;&e appetite or reinforce JFEIEE -0.1209 S;Tgtleirr;tlzstine meridians and N7 Induce diuresis or treat strangurt FIRAEH  0.1739
Cold % Strengthen and reinforce spleen fEEfR/AME -0.1237 S;Tgtleirr;tlzstine meridians and N7} Activate water metabolism or excrete water F|/K/{7/K  0.1281
Cold ES Relieve constipation mfE 0.1066 S;Tgtleirr;tlzstine meridians and N7 Clear away heat bEEe 0.109
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Cold Eid Soften hardness or dissolve masses ~ £{£5/# "%  0.1164 Blood phase iy Relieve sore throat FE 0.265
Cold % Cool blood gl 0.1651 Blood phase 14y Cool blood adiig 0.1188
Cold % Invigorate blood circulation a8 -0.1265 Triple burner =7 ;f;iz‘g;ﬁg:f;”gsz}gg{gntvhgr”:r’r‘ée;v %Ef:ﬁ;ﬁ’/m 0.1545
Cold % Regulate or enhance energy flow (Qi) ¥/{/7#{  -0.1749 Triple burner =4 Regulate or enhance energy flow (Qi) AR 01119
Cold B Nourish, warm spleen, stomach or Qi EP i AR AR -0.1547 Triple burner Decrease internal heat P&k 0.1037
Cold % Relieve pain 1E5 -0.129 f_::olzf_\::;ill;d\;et; !EE\!;;( _g;izrht eyes or H??”{E/ Eﬁ/ﬂ]flg Consolidate or warm kidney WENRE  0.2956
Cold % Clear away heat i 0167 oot e "rV.Z'm eyes or glﬂrﬂ/ g/ﬂﬂg Strengthen bones and muscles HER 0155
Cold E S Detoxification filk & 0.2518 f::onsolldate liver, bright eyes or ;?ﬂ}){g?ﬂg Prevent miscarriage or abortion ZHa 0.1355
Cold % Decrease internal heat Wk 0.1974 f;ﬁ;”,_,','dﬁ; ,r,f,lg,x L'Efg'ht eyes or iy AL Detoxification i -0.1301
Cold % Dispel endogenous cold 19 -0.1589 Breed or blacked hair HRI% % Tonify blood FEIM/AMIL  0.161
Cold E S Dispel endogenous damp IR -0.1524 Breed or blacked hair RIS K Relieve rheumatism or lubricate the joints %Wﬁ/ﬂ% 0.1133
Cold % Dispel endogenous wind R -0.1396 Consolidate or warm kidney — #MNE /i B ;?l}g%)’[ﬁéﬁ mﬁ iensflszc::s:ce (Yang) or ié R/ 0.4933
Cool b Temperate T -0.2151 Consolidate or warm kidney ~ #ME/#'5  Strengthen bones and muscles R 0.2865
Cool b Warm =) -0.272  Consolidate or warm kidney ~ #ME/# 5 Strengthen and reinforce spleen RN 0.1389
Cool b Cool blood padiie 0.1518 Consolidate or warm kidney ~ #MNE/#'  Stop diarrheal 1R 0.1312
Cool b Clear away heat b 0.2518 Consolidate or warm kidney ~ #ME/# 'S Prevent miscarriage or abortion 2Zha 0.1725
Cool b Eliminate dampness Tl 0.1638 Consolidate or warm kidney ~ #M5/#'"5  Clear away heat T -0.1794
Cool b Detoxification fi## 0.1853 Consolidate or warm kidney ~ #ME /it Detoxification fif -0.177
Temperate o Warm i -0.3361 ;?g\:]cgeuﬂiuresis or treat FIFRAEM  Strengthen heart or clean heart-fire SROAEC  0.1871
Temperate T Olefins Jid -0.114 ;?g\:]cgeuﬂiuresis or treat FJRAEHM  Antiatheroscloresis [ 1t A 0.1067
Temperate T Jrinary bladder meridiansand 01073 [fhce urests orreat FURNEM  Clear away heat itk 0.1205
Temperate o Strengthen and reinforce spleen AR 0.128 ggﬁ:m‘lzﬁf r metabolism or FIKIAT/K  Reduce swelling T 0.1918
Temperate T Cool blood e -0.1127 ggﬁgﬁém’;@fr metabolism or FIKI4T/K Kill or expel parasites eh/mgdy  0.1294
Temperate T Invigorate blood circulation 3 I 0.1123 ﬁfgﬁ:zggfr metabolism or F7KIATK  Dispel evil spirit IEAR 0.1383
Temperate - Clear away heat T -0.1663 2;\1{\233;? S'I:ngit:]nee,oﬁsgf: ié PR/ g Stop diarrheal 1B 0.2727
Temperate P Dispel endogenous cold HEIE -0.1294 2;\1{\233;? S'I:ngit:]nee,oﬁsgf: ié PRV Roiove external syndrome f#/R#% 01335
Temperate F Ee}:]itesve rheumatism or lubricate the %Wﬂ?‘/ﬂ:’é 0.1196 Eﬁy‘-ﬁgg;ﬂf S'I:ngit:]nee,oﬁsgf: ié PR P Expose exthanthema or promote eruption %% 0.1389
Warm =) Volatile oils or ordinary oils }?\ﬁim L 0.2755  Strengthen bones and muscles 3 fifj Tonify blood FRIMAMIL 0.1022
Warm i Aldehydes (22 0.1283 Strengthen bones and muscles 3 /i Prevent miscarriage or abortion 2Zha 0.1118
Warm =) Esters or fats f&2%/f8/W7  0.132  Strengthen bones and muscles # fF Clear away heat T -0.1408
Warm = Alcohols [ 0.1428 Strengthen bones and muscles & i Relieve rheumatism or lubricate the joints %Wﬁ/ﬂ% 0.2508
Warm B Ethers k2% 0.1269 m"g”"e lung-heat or nourish v Eliminate o relieve cough e 0.1956
Warm =) Olefins 52 0.2652 Eirgove lung-heat or nourish & IfiENG  Promote secretion of saliva or body i 0.2021
Warm = Spleen meridians and collaterals Jilil 0.1431 Eirgove lung-heat or nourish i IbAEN Relieve sore throat FIIH 0.1822
Warm =) Consolidate or warm kidney FNELRYE 0.1998 Eirgove lung-heat or nourish i lAENG Loosen the bowels bi2)7] 0.1284
Warm =) Induce diuresis or treat strangurt FIRGEH  -0.128 Eirgove lung-heat or nourish &N Astringe intestine bl7] 0.1283
Warm " L?r"e'r?;t'haetﬁ male impotence (Yang) or i”‘”/ I 1565 m"g”"e lung-heat or mourish v Nourish essential fluid (Yin) i 0.2319
Warm =) Strengthen bones and muscles [iYiiEs 0.1649 Eirgove lung-heat or nourish ARG Inhibit or break energy flow (Qi) AU 01235
Warm =) Eliminate or relieve stuffy nose piiEen 0.1029 E(:]rgove lung-heat or nourish i IAEN Relieve pain 19 -0.1265
Warm H ;/t\g:ﬁtatc?]e appetite or reinforce FERSE 0154 Eirgove lung-heat or nourish JEAEIG  Detoxification e .0.1046
Warm =) Improve digestion HEME  0.1045 Eirgove lung-heat or nourish i IfiAENG  Dispel endogenous damp iR -0.1093
Warm " Cool blood Wil 01841 ooV NGt or oSN gy ispel evi spirit B 01264
Warm =) Regulate or enhance energy flow (Qi) #1/{/3%/{  0.2191 Eliminate or relieve phlegm  #:J%/1t3%  Eliminate or relieve cough 1% 0.3289
Warm =) Inhibit or break energy flow (Qi) T 0.1168  Eliminate or relieve phlegm  #5J%/4kJ%  Soften hardness or dissolve masses HLZERE 0.1644
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Warm i Nourish, warm spleen, stomach or Qi E‘Eillml g 0.2397 Eliminate or relieve phlegm 155/t cAat:Eﬂ;bcf;(g?'pigmgqgt\ilzﬁﬁgs’hrezslli)r:\glje %W“ﬁ TSk -0.1086
Warm = Relieve pain 19 0.2316 Eliminate or relieve phlegm  #:J%/4L%%  Inhibit or break energy flow (Qi) TFAMER 0.1895
Warm i Clear away heat T -0.449  Anti-asthma Fh/ER  Eliminate or relieve cough 1k 0.4146
Warm B Eliminate dampness Filie -0.1464 Anti-asthma P/ Antidiabetics FoeHi 0.1152
Warm =) Detoxification fi# -0.3226 Anti-asthma FHG/5ENE  Antiatheroscloresis e 1t i 0.1704
Warm i Decrease internal heat [k -0.1134 Anti-asthma FH/EN  Anticancer b 0.2001
Warm = Dispel endogenous cold 19 0.2796 Anti-asthma Fhi/5ENG  Dispel evil spirit IEAR 0.1704
Warm i Dispel endogenous damp iR 0.1426 Eliminate or relieve cough 1% Antiatheroscloresis [ i Fig 0.1067
Warm =) Dispel endogenous wind R 0.1514 Eliminate or relieve cough 1% Anti-aging g 0.1067
Warm =) Induce perspiration R 0.133  Eliminate or relieve cough 1k Anticancer P 0.1161
Hot e Toxic # 0.2096 Eliminate or relieve stuffy nose i & 75 Dispel endogenous cold I 0.1733
Hot e Amines €S 0.1215 Fulg;gﬁtgsfsr relieve N4 % Improve digestion WHEMEE 01216
Hot A Alkanes or hydrocarbons edMEds 01119 Fulg;?lﬁtgsfsr relieve IMi%E#%  Soften hardness or dissolve masses HLZER % 0.1194
Hot e Spleen meridians and collaterals i 0.1281 Fulg;gﬁtgsfsr relieve W45 Reduce swelling et 0.1073
Hot e Isl;lrveingg(;trhaéﬁ nr:]zllz Lnsws[;?]tce:ce (Yang) or iél‘ﬂ/iﬂﬁﬂ/ﬁ 0.1459 Fulrisrgr?ualtoes?sr relieve IR aDI’lilsi(-:?l'lafrlg;il;l:]S‘ diminish inflammation or Jii%//ﬁ R 1104
Hot e Dispel endogenous cold e 0.2748 \s/:/ohrﬁ;ne appetite or reinforce JFEI%H  Strengthen and reinforce spleen /AN 0.2521
Toxic # Alkaloids AR 02361 Yot (e appetite of fNfOrCe gy ymprove digestion BRALE 0339

Toxic # Qgﬂe\:ate water metabolism or excrete FIKHATK 01376 \s/:/uhrﬁ;ne appetite or reinforce JFE/35H  Promote secretion of saliva or body i 0.1595
Toxic # Anti-asthma T/ ER 0.1038 \S%hrﬁ;:;e appetite or reinforce JFEI%H  Regulate or enhance energy flow (Qi) BAFEA 0.1651
Toxic #H Soften hardness or dissolve masses {45/ % 0.149 \s/:/uhrﬁ;ne appetite or reinforce JFHE/ZE  Nourish, warm spleen, stomach or Qi g].';ﬁ‘?'/?ﬂl il 0.1254
Toxic # Reduce swelling T 0.1285 \s/:/uhrﬁ;ne appetite or reinforce JFEI%E  Clear away heat T -0.1479
Toxic # Relieve pain 1 0129  YNetthe appetite or reinforce g6 Detoxification e -0.1559
Toxic # Kill or expel parasites Fedymkdt  0.2268 \s/:/uhrﬁ;ne appetite or reinforce JEIZE  Relieve summer-heat B2 0.1224
Glycosides w2 Organic acids PR 0.2044 \S%hrﬁ;ue appetite or reinforce HiE/%E  Dispel endogenous cold I 0.1192
Glycosides w2 Alkaloids EPZE <0577 \s/:/uhrﬁ;;ne appetite or reinforce JFE/I%H  Dispel endogenous wind =R -0.1052
Glycosides w2 Volatile oils or ordinary oils iﬁim el -0.101 ?;:ggrg];then and reinforce féfE/#MNE Improve digestion HEMLE 01616
Glycosides w2 Carbohydrates or starch BEFEk  0.2124 ?;:gre]rg];then and reinforce ff/ %M Strengthen heart or clean heart-fire SRLEL 0.1795
Glycosides I Enzymes [(iES -0.1407 ?;:ggrg];then and reinforce e /MR Stop diarrheal 175 0.1284
Glycosides w2 Prevent or arrest vomiting 1R -0.1097 ?;:ggrg];then and reinforce f#f/%M i Regulate or enhance energy flow (Qi) BAFES 01398
Glycosides w2 Nourish, warm spleen, stomach or Qi ‘l;&‘l'/*ll‘l'/% -0.1049 Improve digestion &ML Nourish, warm spleen, stomach or Qi ﬁ‘?'/%ll‘?'/%# 0.1092
Glycosides w2k Relieve pain 19 -0.1111 Improve digestion HEMLE  Clear away heat bEE: -0.1131
Organicacids LR Alkaloids A -0.1889 lF)’(r)cér)rllote secretion of saliva.or .., ;T;izzfgr;sél:ts;ngs;,recsslirgntvhgrn:rrr\ée;, AR ) 1440
Organic acids i HLERZE Sterols e 0.1443 Egcér;lote secretion of saliva or otz 4 Moisten dryness 0.1689
Organic acids A HLERZE Carbohydrates or starch BEEky  0.1049 Eg%r;wte secretion of saliva or i Astringe intestine bil7] 0.1248
Organic acids L% CLgIrlgeteeirr;tlzstine meridians and Kl 01219 lF)’(r)cér)rllote secretion of saliva or e Nourish essential fluid (Yin) B 0.3537
Organicacids 77 BLEEZ% Moisten dryness HEr] 0.1083 Eg‘é’;,m‘e secretion of saliva.or .. Anti-aging sy 0.1823
Organic acids i HLERZE Dry dampness I -0.1095 Eg%r;wte secretion of saliva or ot 4 Relieve pain 19 -0.1042
Alkaloids R Amines ek 0.1341 Eg‘é’;m‘e secretion of saliva or ., Quench ones thirst 1k 0.1816
Alkaloids EX7ITRS Volatile oils or ordinary oils iﬁim L -0.1855 Resolve food stagnation TR Relieve constipation mfE 0.1335
Alkaloids EX7ITRS Carbohydrates or starch BE2KEH  -0.1621 Resolve food stagnation R Relieve summer-heat kB IHE  0.1071
Alkaloids EX7ITRS Ketones or flavonoids (GBS -0.141 Resolve food stagnation TR Kill or expel parasites Aok dL  0.1688
Alkaloids A Olefins (ES -0.1865 Repel foulness g4 ?ue"e-vf r?é'ﬁf;”ji;é&'fgnm grn:rrr\ées?' %ﬁf’:,ﬁ. I 01777
Alkaloids g Decrease internal heat P&k 0.1394 Repel foulness %234 IA\lourish, warm spleen, stomach or Qi g].';ﬁ‘?'/?ﬂl il 0.2056
Alkaloids g Dry dampness IR 0.1145 Prevent or arrest vomiting IS Nourish, warm spleen, stomach or Qi g‘?wﬂl il 0.1242
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Amines &S Triple burner =4 0.142  Prevent or arrest vomiting 11X Dispel endogenous cold 1€ 0.1691
Amines i7ES Eliminate impediment B3 0.1206 ﬁ;;'t]_%ti?sn heart or clean SR L ;Ie;iz\éfer;sél:tsaslngszrgssllrgnthgrn:rrr\ée; %Ekﬁ/f«f‘?/f&:’r 0.2251
Sterols F W Volatile oils or ordinary oils };Jim el -0.1201 ﬁ;;[t]-%ti?sn heart or clean SR L E)_e;c.r'ease_internal heat P&k 0.1052
Sterols EI0ES Olefins GBS -0.1306 S:Ai,i\éeaﬁ?\lleast? ;s:n:::llm the %’Lk DULAMBE Anticancer P 0.1585
Sterols SITES Kidney meridians and collaterals =] 0.1095 S;elii\gé;el‘ztvfle;stéj én-f_:nfslm the Quench ones thirst 1B 0.1308
;lr?jliﬁ:&(giléor RIS Phenols 2 0.1267 R-e];e-\;;-;;n;t};;;;;t;n Loosen the bowels bi2)7] 0.5081
;/rzli?‘t:&tgillssor RIS Aldehydes [ 0.2226 Relieve constipation A Antiatheroscloresis [ 1t A 0.1856
;lr?jliﬁ:&(giléor FER MM Esters or fats Fe25/f8M7  0.1317  Loosen the bowels )7 Moisten dryness bliape 0.1265
;lr?jliﬁ:&(giléor RIS Alcohols [iEE 0.1855 Loosen the bowels )7 Tonify blood FRIM/AMIL 0.1799
;lr?jliﬁ:&(giléor FER MM Ethers 8N 0.1329 Loosen the bowels )7 Inhibit or break energy flow (Qi) TFAME 01074
;lr?jliﬁ:&(giléor RN Olefins [ 0.4555 Moisten dryness b= Tonify blood FRMAMIL 0.1432
;lr?jliﬁ:&(giléor ¥ & h3shh2E  Spleen meridians and collaterals i 0.1506 Moisten dryness piizpcd Nourish essential fluid (Yin) 5 0.2102
;lr?jli?‘t:&(giléor RS Triple burner =4k 0.1226 Moisten dryness piizpcd Quench ones thirst 1k 0.108

;lr?jliﬁ:&(giléor FE KM% Eliminate or relieve phlegm ML 01017 Astringe intestine bidi7) Stop diarrheal 1E75 0.2244
;/rfj'ﬁ‘t;'ri/‘gii‘” RSN Eliminate or relieve stuffy nose  SHELES 01226 Soften hardness ordissolve s Reduce swelling T 0.1413
;/rfj'ﬁ‘t;'ri/‘gii‘” pgir s Whet the appetite or reinforce FFE/ZE 01241 Antidiarrheal 1B Anticancer Yt 0.1138
Xr(éliﬁ;:;(giléor RIS Improve digestion HEMLE 01296 Antidiarrheal IR Promote astringent function ek 0.1616
;/rfj'ﬁ‘t;'ri/‘gii‘” FERIAM  Stop bleeding ik -0103  Antidiarrheal 15 Anti-malaria PoREE 01795
;lr?jliﬁ:&(giléor ¥ %252 Regulate or enhance energy flow (Qi) B2/{/3%’{  0.1615 Stop diarrheal 1-i5 Prevent miscarriage or abortion 2Zha 0.1325
;lr?jliﬁ:&(giléor FE M Zeh2E Nourish, warm spleen, stomach or Qi ‘l;&‘l'/?ﬁl‘l'/% 0.2395  Stop diarrheal 175 Detoxification il 5 -0.1175
;lr?jliﬁ:&(giléor ¥ RIS Clear away heat T -0.1731 Cool blood L Stop bleeding 1k 0.2272
;/rfj'ﬁ‘t;'ri/‘gii‘” RN Detoxification e -0.1481 Cool blood sl Relieve pain 1k -0.1373
;lr?jliﬁ:&(giléor ¥ %32 Dispel endogenous cold HhIE 0.17  Cool blood i Clear away heat R 0.2204
;’r‘(’j'ﬁ‘t;'&‘gii‘” FERMIAM Induce perspiration RIF 0.1186 Cool blood FL Detoxification e 0.1469
scriodtzins or amino %EB&/@RE& Carbohydrates or starch 0.2339 Cool blood i Dispel endogenous damp iR -0.1023
Proteins or amino ;EE' VR \itaming Y% 0273 Stop bleeding i g?;ﬂ;bcf;‘gfpigmg'lgt‘ilzfjfh’efl?;‘ée %”?/ WA g 116
scriodtzins or amino QE*E TR IR Inorganic substances THA 0.3102 Stop bleeding 11 Relieve pain IR -0.1116
scriodtzins or amino ;EE IRIRIERR Liver meridians and collaterals i -0.1382 Stop bleeding 1k Promote astringent function Wiesh 0.2079
scriodtzins or amino ;EE TR IR Blood phase 14y 0.1264 Tonify blood SR/ L ?oelrlg?:r;:bﬂ L:glt;?(nﬂzz nrrqlirsiglieasn:r?g?oints Eg%/%%/ﬁ 0.1101
scriodtzins or amino ﬁt* SLIDE Remove lung-heat or nourish lung &M/l 0.1052  Tonify blood FEIM/4MIL Clear away heat bEEe -0.1011
scriodtzins or amino ;EE Gl Strengthen and reinforce spleen fpa/%M i 0.1516  Tonify blood FEML/AMIL Suppress perspiration 1B 0.161

scriodtzins or amino ;EE Gl Relieve sore throat F 0.1086 Invigorate blood circulation ¥ IfiL ﬁgajjlate menstruation or promote blood HZEH 0.1986
scriodtzins or amino ;EE W3k Anti-aging Eijs =4 0.1264 Invigorate blood circulation ¥ IfiL ?;T;?Q’é@,b?: L:glt;?(nﬂzz nrrqlirsiglieasnesmag?oints %Eé%/ il 0.1079
Terpenoids [P Stomach meridians and collaterals 5§ -0.1163 Invigorate blood circulation ¥ IfiL Relieve pain 19 0.1588
Terpenoids (A2 Relieve itching R4 0.1227 Invigorate blood circulation ¥ 1fil Clear away heat T -0.1202
Phenols I8 Aldehydes (22 0.119  Invigorate blood circulation 3% 1iiL Dispel endogenous wind R 0.1116
Phenols HES Ketones or flavonoids €GeS 0.1284 223?\:2 g;%sd:clig'n ci’r:agfosr;agtiz, ILTRRBII Reguce swelling b 0.1104
Phenols [HES Olefins Jid 0.1543 é‘e_;i-;ce S;A-/e-luli_ng ML Regulate or enhance energy flow (Qi) AR -0.1444
Phenols s Stop bleeding ki 0.1032 Reduce swelling T Detoxification fifk 0.2008
Aldehydes 2 Alcohols (2 0.22  Antidiabetics 527 Nourish essential fluid (Yin) 5 0.1521
Aldehydes (22 Ketones or flavonoids (B0)E 2% 0.1474  Antihypertension P Prevent miscarriage or abortion 2Zha 0.1366
Aldehydes [ Ethers LSS 0.1014 Antihypertension P& Promote astringent function Y8 0.1081
Aldehydes [ Olefins joES 0.26 Prevent miscarriage or abortion %[l Relieve rheumatism or lubricate the joints %Wﬁ/ﬂ% 0.1027
Aldehydes 22 Spleen meridians and collaterals i 0.1138 Prevent miscarriage or abortion & i Dry dampness i 0.1118

IAEES Wwww.iaees.org



50 Network Pharmacology, 2017, 2(2): 38-66
Aldehydes 2 Eliminate or relieve phlegm IRMEBE 01044  Prevent miscarriage or abortion % fifi Suppress perspiration 1L 0.2464
Aldehydes K Prevent or arrest vomiting 1A 0.2037 ﬁga;ﬂ(ag%or enhance energy HHA/F% Nourish, warm spleen, stomach or Qi EWWWH 0.1897
Aldehydes 2 Reduce swelling ML -0.1049 ﬁgs‘;ﬂ(aQt%or enhance energy BI//FEX Relieve pain IR 0.2089
Aldehydes 2 Regulate or enhance energy flow (Qi) #1/{/3%"{  0.1086 ﬁgs‘;ﬂ(aQt%or enhance energy HHA/FE Clear away heat T -0.1913
Aldehydes 2 Nourish, warm spleen, stomach or Qi ié‘aillmlill/% 0.129 ﬁgs‘;ﬂ(aQt%or enhance energy M3 Detoxification fifk 5 -0.1709
Aldehydes 22 Dispel endogenous cold I 0.1011 ﬁgs‘;ﬂ(aQt%or enhance energy Bi//3%< Dispel endogenous cold 1% 0.106
Esters or fats Fi& 25/ BR Wi Alcohols (2 0.1233 EnQI‘i';bit or break energy flow AU Clear away heat bEEL -0.1033
Estersor fats  Ba2&/fl M Olefins GBS 0.1568 ieel:?gi\::]gl;itéugil?ar;eipal& or %%/‘)ﬁ%/ﬁ Dispel endogenous wind R 0.1835
Estersor fats  FEIS/RT Spleen meridians and collaterals i 0.1026 ;Ff,ee;:?gzliggféhg?aieiﬁa];; E%Nﬁ%/ﬁ Relieve rheumatism or lubricate the joints %Wﬁ/ﬂ% 0.1106
Esters or fats Fi& 25/ BR Wi Strengthen and reinforce spleen fERRANE 0.1046 (f;]rogzihsh-, warm _sbl-e“en,_s'-ran_wach i;&‘l'/%ll g Clear away heat T -0.1626
Carbonyrales of gy Vitamin YK 01998 ’g‘r"g?sr" warm spleen, stomach 'lg'z‘"'/ A betoxification i -0.1607
ggigﬁhydrates OF i K ey Relieve pain 19 -0.1146 l(;lrogzish, warm spleen, stomach i;‘&"'/*“ g Relieve summer-heat iR B 0.1541
Alcohols (2 Olefins 52 0.2552 l(;lrogzish, warm spleen, stomach ié‘aillmlill/% Dispel endogenous cold I 0.1629
Alcohols (2 Repel foulness ey 0.1206 Relieve pain 19 Clear away heat bEEL -0.1654
Alcohols (2 Regulate or enhance energy flow (Qi) #/{/7:*{  0.1169 Relieve pain 198 Detoxification fifk ¥ -0.1146
Alcohols (2 Nourish, warm spleen, stomach or Qi i;‘&"'/*“ g 0.1196 Relieve pain IR/ Dispel endogenous cold I 0.2166
Alcohols (2 Clear away heat T -0.1557 Relieve pain 198 Dispel endogenous wind R 0.1423
Enzymes 52 Strengthen and reinforce spleen fp/%M i 0.133  Clear away heat b Eliminate dampness Flig 0.2552
Enzymes 52 Relieve sore throat FIHH 0.1517 Clear away heat R Detoxification il 55 0.4939
Enzymes 52 Astringe intestine bet7] 0.1479 Clear away heat b Dispel endogenous cold 1% -0.1798
ﬁ;\%ﬂ%ﬁ (;)Sr ()2 Alkanes or hydrocarbons fe2kle2  0.1265 Clear away heat T Dispel endogenous damp i -0.1267
ﬁ;&%ﬂ%ﬁgg ()2 Olefins a2 0.1821 Clear away heat b Dispel endogenous wind R -0.1138
ﬁ;&%ﬂ%si:sr () B Triple burner = 0.1022 Clear away heat bEFa Relieve rheumatism or lubricate the joints %Wﬁ/ﬂ% -0.1259
ﬁ;&%ﬂ%ﬁgg (B0) 2% Regulate or enhance energy flow (Qi) #“{/7#*{  0.1136 Eliminate dampness Flig Detoxification fifk 0.1492
ﬁ;g?ggjrggns T ae s Kidney meridians and collaterals =4 0.1032 Eliminate dampness i Dispel endogenous damp i -0.1239
ﬁ;g?ggjrggns (TR S Nourish, warm spleen, stomach or Qi i;‘&"'/*“ g 0.1291 Detoxification fi# Dispel endogenous cold I -0.1536
ﬁ;s?ggsrgrons sk Eliminate impediment R 0.1121 Detoxification fi# Enitsﬁ?ﬂggims' diminish inflammation or EE%/’% R 0.1319
Ethers [ Olefins 52 0.2113 Decrease internal heat P&k Dry dampness i 0.2968
Ethers LSS Eliminate or relieve stuffy nose W E 0.1446 Relieve summer-heat fi#21#  Relieve external syndrome fikFRIkF*  0.2078
Ethers [ Dispel endogenous cold 19 0.1397 Dispel endogenous cold 19 Dispel endogenous wind R 0.1431
Ethers [ Dispel endogenous wind R 0.113  Dispel endogenous damp [eRA Dispel endogenous wind R 0.433
Olefins Ji Spleen meridians and collaterals il 0.1563 Dispel endogenous damp [eRA Relieve itching R4 0.1082
Olefins J(ES CLOaIrlgeteeirr;tlzstine meridians and Kh -0.1164 Dispel endogenous damp iR Kill or expel parasites AHUIRd  0.1044
Olefins Jid ;/t\g:ﬁ;me appetite or reinforce JFHE/E  0.1875 Dry dampness IR Suppress perspiration 17 0.1216
Olefins Ji Prevent or arrest vomiting IS 0.1277 Dry dampness JEEIE Kill or expel parasites Fdygkdy  0.1063
Olefins e Regulate or enhance energy flow (Qi) #“{/7#*{  0.1907 Induce perspiration R Relieve external syndrome il k#%  0.1758
Olefins ik Nourish, warm spleen, stomach or Qi ‘Ziﬂll%ﬂ g 0.2133  Induce perspiration KT Relieve muscular spasm filtsz 0.1948
Olefins 52 Clear away heat b -0.1055 Relieve external syndrome figFI% %  Relieve muscular spasm filtsz 0.1758
Olefins 52 Detoxification fik 7 -0.1085 Relieve external syndrome fikFI% %  Expose exthanthema or promote eruption %% 0.3065
Olefins Ik Dispel endogenous cold e 0.2672 Relieve itching ;s Kill or expel parasites Fdygkd  0.2709
Olefins e Relieve external syndrome f#kIk#% 01121

n=772
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Fig. 1 Relational network for medicinal attributes and functions of Chinese herbal medicines (Zhang, 2012a). Black links
represent positive point correlation and blue for negative point correlation. Isolated nodes are included.
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Fig. 2 Relational network for chemical composition categories and meridians and collaterals of Chinese herbal medicines (Zhang,

2012a). Black links represent positive point correlation and blue for negative point correlation. Isolated nodes are included.
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Fig. 3 Relational network for meridians and collaterals and medicinal functions of Chinese herbal medicines (Zhang, 2012a).
Black links represent positive point correlation and blue for negative point correlation. Isolated nodes are included.
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| Liver meridians and collaterals | | Kidney meridians and collaterals

Spleen meridians and collaterals

Lung meridians and collaterals

Stomach meridians and collaterals

Large intestine meridians and collaterals

Triple burner

Urinary bladder meridians and collaterals

Gallbaldder meridians and collaterals | | Heart meridians and collaterals

| Small intestine meridians and collaterals |

Fig. 4 Relational network for meridians and collaterals of Chinese herbal medicines (Zhang, 2012a). Black links represent

positive point correlation and blue for negative point correlation. Isolated nodes are included.

3.2 Relationships among attributes and functions

3.2.1 Taste attributes

According to Table 1, bitter and cold, and bitter and toxicity have positive correlations respectively. That is,
Bitter herbal medicines has the greater probability of toxic. Bitter and alkaloids have positive correlation /
correspondence. Bitter herbal medicines usually contains more alkaloids. Bitter negatively correlates with
proteins / amino acids, aldehydes, olefins, and vitamins. Bitter negatively correlates with spleen meridians and
collaterals, i.e., bitter herbal medicines avoid to be used for spleen meridians and collaterals. Bitter herbal
medicines mainly function in clear away heat, detoxification, decrease internal heat, but avoid to be used in
consolidate or warm kidney, invigorate male impotence (Yang) / strengthen male essence, whet the appetite /
reinforce stomach, strengthen and reinforce spleen, etc.

There are positive correlations between symplectic and warm, symplectic and heat, symplectic and toxicity,
respectively. Symplectic herbal medicines have the greater probability of toxic. Symplectic and carbohydrates
/ starch have a negative correlation, i.e., the herbal medicines with less carbohydrates / starch tend to be
symplectic. Symplectic positively correlates with volatile oils / ordinary oils, phenols, aldehydes, alcohols, and
olefins. Symplectic posivively correlate with spleen meridians and collaterals, and negatively correlative with
large intestine meridians and collaterals. That is, symplectic herbal medicines avoid to be used for large
intestine meridians and collaterals. Symplectic herbal medicines mainly function in regulate / enhance
energy flow (Qi), eliminate / relieve phlegm, inhibit / break energy flow (Qi), nourish or warm spleen /
stomach / Qi, relieve pain, dispel endogenous cold, dispel endogenous damp, dispel endogenous wind, relieve
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external syndrome, etc., but avoid to be used in induce diuresis / treat strangurt, relieve constipation, loosen the
bowels, cool blood, tonify blood, etc.

Sweet negatively correlate with toxicity, i.e., sweet herbal medicines are likely intoxic. Sweet and olefins
have a negative correlation, and positively correlates with organic acids, sterols, proteins / amino acids,
carbohydrates / starch, and vitamins. Sweet herbal medicines mainly act on spleen meridians and collaterals.
Sweet herbal medicines mainly function in consolidate / warm kidney, induce diuresis / treat strangurt,
invigorate male impotence (Yang) / strengthen male essence, remove lung-heat / nourish lung, strengthen and
reinforce spleen, promote secretion of saliva / body, etc., but avoid to be used in relieve pain, dispel
endogenous cold, dispel endogenous wind, dry dampness, etc.

Sour positively correlates with astringent. Sour have positive correlations with organic acids, and vitamins.
More content of organic acids means the more sour taste in herbal medicines. Sour herbal medicines mainly
function in promote secretion of saliva / body, astringe intestine, etc.

Astringent herbal medicines contain more tannins. Astringent herbal medicines mainly function in astringe
intestine, antidiarrheal, stop diarrheal, stop bleeding, promote astringent function, etc.

Salty herbal medicines mainly function in soften hardness / dissolve masses.

3.2.2 Medicinal properties

Cold positively correlates with alkaloids. Cold herbal medicines usually contain more alkaloids. Cold herbal
medicines mainly act on urinary bladder meridians and collaterals, and small intestine meridians and
collaterals, but avoid to be used for acting on spleen and kidney meridians and collaterals. Cold herbal
medicines mainly function in induce diuresis / treat strangurt, relieve constipation, soften hardness / dissolve
masses, cool blood, clear away heat, detoxification, decrease internal heat, and avoid to be used in consolidate
[ warm kidney, whet the appetite / reinforce stomach, strengthen and reinforce spleen, relieve pain, regulate /
enhance energy flow (Qi), nourish or warm spleen / stomach / Qi, dispel endogenous cold / wind/ damp, etc.

Cool herbal medicines mainly function in cool blood, clear away heat, detoxification, eliminate dampness,
etc.

Warm herbal medicines usually contain more volatile oils / ordinary oils, aldehydes, esters / fats, alcohols,
ethers, and olefins. They mainly act on spleen meridians and collaterals; mainly function in consolidate / warm
kidney, invigorate male impotence (Yang) / strengthen male essence, strengthen bones and muscles, whet the
appetite / reinforce stomach, regulate / enhance energy flow (Qi), inhibit / break energy flow (Qi), nourish or
warm spleen / stomach / Qi, relieve pain, dispel endogenous cold / damp / wind, induce perspiration, etc., and
avoid to be used in induce diuresis / treat strangurt, clear away heat, eliminate dampness, detoxification,
decrease internal heat, etc.

Heat herbal medicines usually contain more amines, alkanes / hydrocarbons, and have the greater
probability of toxic. Heat herbal medicines mainly act on spleen meridians and collaterals, and function in
invigorate male impotence (Yang) / strengthen male essence, dispel endogenous cold, etc.

3.2.3 Toxicity

According to Table 1, the toxicity of Chinese herbal medicines usually arises from alkaloids. Toxic herbal
medicines mainly function in reduce swelling, relieve pain, kill / expel parasites, anti-asthma, etc.

3.2.4 Chemical composition categories

According to Table 1, glycosides positively correlate to organic acids, and carbohydrates / starch. Most of the
hydrolyzates of glycosides are organic acids, and carbohydrates / starch, etc. Glycosides negatively correlate
with alkaloids, volatile oils / ordinary oils, and enzymes. Most of the glycosides may not beneficial to prevent /
arrest vomiting, nourish or warm spleen / stomach / Qi, and relieve pain.

Organic acids and alkaloids have a negative correlation. More content of organic acids means the less
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alkaloids. Organic acids positively correlate with sterols, and carbohydrates / starch. Organic acids mainly act
on large intestine meridians and collaterals, and function in moisten dryness.

Alkaloids and amines have a positive correlation. More alkaloids prelude more amines in herbal medicines.
Alkaloids negatively correlate with volatile oils / ordinary oils, carbohydrates / starch, ketones / flavonoids,
and olefins. Alkaloids mainly function in decrease internal heat, dry dampness, etc., and at the level of a=0.01,
function in relieve pain also.

Amines mainly act on triple burner, and mainly function in eliminate impedimen.

Sterols negatively correlate with volatile oils / ordinary oils, and olefins, and mainly act on kidney
meridians and collaterals.

Volatile oils / ordinary oils positively correlate with phenols, aldehydes, esters / fats, alcohols, ethers, and
olefins, and mainly act on spleen meridians and collaterals, and triple burner. Volatile oils / ordinary oils
mainly function in eliminate / relieve phlegm, eliminate / relieve stuffy nose, whet the appetite / reinforce
stomach, improve digestion, regulate / enhance energy flow (Qi), nourish or warm spleen / stomach / Qi, and
avoid to be used in stop bleeding, clear away heat, and detoxification.

Proteins / amino acids positively correlate with carbohydrates / starch, vitamins, and inorganic substances.
They mainly act on blood phase and avoid to be used for acting on liver meridians and collaterals. Proteins /
amino acids mainly function in remove lung-heat / nourish lung, strengthen and reinforce spleen, relieve sore
throat, anti-aging, etc.

Terpenoids avoid to be used for acting on stomach meridians and collaterals, and function mainly in relieve
itching, etc.

Phenols positively correlate with aldehydes, ketones / flavonoids, and olefins, which mainly function in
stop bleeding, etc.

Aldehydes positively correlate with alcohols, ketones / flavonoids, ethers, and olefins, and mainly act on
spleen meridians and collaterals. Aldehydes mainly function in eliminate / relieve phlegm, prevent / arrest
vomiting, regulate / enhance energy flow (Qi), nourish or warm / spleen / stomach / Qi, dispel endogenous
cold, etc., and avoid to be used in reduce swelling.

Esters / fats positively correlate with alcohols, and olefins. They mainly act on spleen meridians and
collaterals, and mainly function in strengthen and reinforce spleen.

Carbohydrates / starch avoid to be used in relieve pain.

Alcohols and olefins have positive correlation. Alcohols mainly function in repel foulness, regulate /
enhance energy flow (Qi), nourish or warm spleen / stomach / Qi, and avoid to be used in clear away heat.

Enzymes mainly function in strengthen and reinforce spleen, etc.

Ketones / flavonoids positively correlate with alkanes / hydrocarbons, and olefins. They mainly act on
triple burner and function in eliminate impediment.

Ethers and olefins have a positive correlation, and they are usually the components of volatile oils. Ethers
mainly function in eliminate / relieve stuffy nose, dispel endogenous cold, dispel endogenous wind.

Olefins mainly act on spleen meridians and collaterals and avoid to be used for acting on large intestine
meridians and collaterals. Olefins mainly function in whet the appetite / reinforce stomach, prevent / arrest
vomiting, regulate / enhance energy flow (Qi), nourish or warm spleen / stomach / Qi, dispel endogenous cold,
relieve external syndrome, and avoide to be used in clear away heat. detoxification.

Anthracene / quinones mainly function in antihypertension.

Tannins mainly function in astringe intestine, stop bleeding, and promote astringent function.

Vitamins mainly function in promote secretion of saliva / body, antiatheroscloresis, anti-aging, quench
ones thirst, and relieve summer-heat, etc.
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3.2.5 Meridians / colleterials

Liver meridians and collaterals negatively correlates with lung, stomach, large intestine and small intestine
meridians and collaterals. It positively functions in clean liver / relax liver / consolidate liver / bright eyes /
eliminate eye screens, strengthen bones and muscles, cool blood, stop bleeding, invigorate blood circulation,
absorb clots, eliminate stasis, resolve carbuncle / promote wound healing, regulate menstruation / promote
blood flow, relieve pain, dispel endogenous wind, relieve rheumatism / lubricate the joints, and negatively
functions in remove lung-heat / nourish lung, eliminate / relieve phlegm, anti-asthma, whet the appetite /
reinforce stomach, strengthen and reinforce spleen, promote secretion of saliva / body, relieve sore throat,
strengthen heart / clean heart-fire, etc.

Gallbladder meridians and collaterals positively correlates with triple burner, and positively finctions in
benefit gallbladder / cure jaundice, prevent / arrest vomiting, prevent miscarriage / abortion, dry dampness, etc.

Urinary bladder meridians and collaterals negatively correlates with spleen and stomach meridians and
collaterals. Urinary bladder meridians and collaterals positively functions in induce diuresis / treat strangurt,
activate water metabolism / excrete water, and dispel evil spirit.

Kidney meridians and collaterals negatively correlates with lung, stomach and large intestine meridians
and collaterals. It positively functions in consolidate / warm kidney, invigorate male impotence (Yang) /
strengthen male essence, strengthen bones and muscles, stop diarrheal, regulate menstruation / promote blood
flow, relieve rheumatism / lubricate the joints, and negatively functions in clear away heat, and detoxification.

Lung meridians and collaterals negatively correlates with spleen meridians and collaterals. It positively
functions in remove lung-heat / nourish lung, eliminate / relieve phlegm, anti-asthma, eliminate / relieve cough,
clear away heat, detoxification, relieve external syndrome, and negatively functions in consolidate / warm
kidney, invigorate male impotence (Yang) / strengthen male essence, strengthen bones and muscles, stop
diarrheal, tonify blood, invigorate blood circulation, absorb clots, eliminate stasis, resolve carbuncle / promote
wound healing, regulate menstruation / promote blood flow, and dispel endogenous damp.

Spleen meridians and collaterals positively correlates with stomach meridians and collaterals. It positively
functions in invigorate male impotence (Yang) / strengthen male essence, whet the appetite / reinforce stomach,
strengthen and reinforce spleen, improve digestion, prevent / arrest vomiting, stop diarrheal, regulate / enhance
energy flow (Qi), nourish or warm spleen / stomach / Qi, dispel endogenous cold, and negatively functions in
clear away heat, and detoxification.

Stomach meridians and collaterals negatively correlates with heart meridians and collaterals, and positively
functions in whet the appetite / reinforce stomach, strengthen and reinforce spleen, improve digestion, promote
secretion of saliva / body, resolve food stagnation, prevent / arrest vomiting, nourish or warm spleen / stomach
/ Qi, relieve summer-heat, relieve external syndrome, and negatively functions in consolidate / warm kidney,
regulate menstruation / promote blood flow.

Heart meridians and collaterals negatively correlates with large intestine meridians and collaterals. It
positively functions in strengthen heart / clean heart-fire, relieve restlessness / calm the nerves / alleviate
mental depression / arrest convulsion, and negatively functions in clean liver / relax liver / consolidate liver /
bright eyes / eliminate eye screens.

Large intestine meridians and collaterals positively correlates with small intestine meridians and
collaterals. It positively functions in resolve food stagnation, relieve constipation, loosen the bowels, astringe
intestine, antidiarrheal, decrease internal heat, dry dampness, Kill / expel parasites, induce diuresis / treat
strangurt, activate water metabolism / excrete water, clear away heat, and negatively functions in invigorate
blood circulation, dispel endogenous wind.

Blood phase positively functions in relieve sore throat, and cool blood.
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Triple burner positively functions in relieve restlessness / calm the nerves / alleviate mental depression /
arrest convulsion, regulate / enhance energy flow (Qi), and decrease internal heat.
3.2.6 Medicinal functions

Between-function relationships can be found in Table 1 and Appendices.
3.3 Multiple attributes chain
In present study, the length of a multiple attributes chain represents the depth of influence of correlations
between attribute classes. The multiple attributes chains are listed in Appendix 2. In a multiple attributes chain,
there are not indentical positive or identical negative between-attribute correlations. For example, in the chain
bitter-cold-volatile oils / ordinary oils-stop bleeding, bitter-cold is a positive correlation, but cold-volatile oils /
ordinary oils is a negative correlation, etc.

4 Discussion

Some of the aforementioned pharmacological results have been applied in practice. For example, cannabis and
poppy contain richful alkaloids, and thus commonly used to decrease internal heat, relieve pain, etc. Medicinal
plants with richful alkaloids, such as tea, can decrease internal heat, dry dampness, etc. Most fruits are rich in
organic acids, which help moisten dryness. Toxic herbal medicines are mainly used in reduce swelling, relieve
pain, Kill or expel parasites. Cool herbal medicines are mainly used in cool blood, clear away heat, and
detoxification.

Chinese herbal compounds are usually used for multiple meridians / colleterals and multiple targets,
which leads to a pharmacological network. The present results also show that the pharmacological system of
Chinese herbal medicines has a complex network structure. It supports the theory of network view, system
concept and entirety view of Traditional Chinese Medicine.

The human body is a self-organizing system, in the normal range it can self-organize to adjust their
functions without external intervention (Zhang, 2013, 2016d). In a sense, the network of meridians and
collaterals and the network of meridians and collaterals and medicinal functiuons are self-organizing systems.
Theoretically, the dynamics behavior of these networks can be simulated by using network evolution models
(Zhang, 2015a, 2016f; Haliki and Kazanci, 2017).

It is expected that the results of the present study help to guide the application of Chinese herbal medicines,
improve drug development, and revise or enhance the theory of Chinese herbal medicines. On the other hand,
in this study the medicinal functions, especially the chemical composition categories, are just the framework
definition. For example, the role of a chemical composition category is only a total result of all chemicals. In
fact, different molecules may play somewhat different, even opposite roles in medicines even if they belong to
the same category. In addition, in theory, the network of meridians and collaterals should be connected. At a
relatively relaxed level of statistics, the foregoing results may be consistent with this rule.

There are many methods for network analysis of pharmacological analysis, e.g., centrality measures, etc
(Zhang, 2016c). More contents on network analysis are expected to be implemented in the future.
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Appendix 1 Pairwise attributes and point correlation with statistic significance (a=0.01) (only the contents
different from Table 1 are listed here)

Attribute Ja T Attribute Attribute JatE Attribute JaTE r
Bitter b Carbohydrates or starch -0.0969 Aldehydes 2 Esters or fats 1525/ B Wi 0.0981
Bitter i Enzymes fig -0.0939  Aldehydes (= Repel foulness R 0.0939
Bitter i Igé“z;::ael!dlans and iis 0.1009 Aldehydes 2 S Relieve muscular spasm filty 0.0939
Bitter i Repel foulness 22 -0.0965 Esters or fats BE2R/MRW; Clear away heat T -0.0956
Bitter i Dry dampness JaiE 0.1002 Esters or fats fis2%/fig/5  Dispel endogenous cold 159 0.097
Symplectic ¥ Vitamins M mRE -0.0945 Carbohydrates or starch  HlS/E k) Eicér:lse(;/lldate orwarm FNEF AR 0.1007
Symplectic ¥ Repel foulness R 0.098  Alcohols (BN Ketones or flavonoids () 0.1007
Symplectic ¥ Antidiarrheal IR} -0.099  Alcohols (B Triple burner =fE 0.0933
Symplectic 3 Reduce swelling bELid 0.0927 Alcohols =S Antihypertension e 0.1003
Symplectic ¥ Induce perspiration RF 0.098 Enzymes (£ Eliminate impediment [E35 0.0961
Symplectic 3 Relieve itching k5 0.0983 Olefins Ik Stomach meridiansand 0.1006
collaterals
Sweet H Sour 53 0.0935 Olefins B Repel foulness 5227 0.0978
Sweet H Alkaloids ERYITES -0.0939 Anthracene or quinones R/ Eliminate dampness Tl 0.0952
Sweet H Inorganic substances T 0.0935 Anthracene or quinones B 25/fE fpurr?gt]iuotr? astringent sk 0.0982
Sweet H Relieve constipation JmfE 0.0927 Tannins R Antidiabetics i 0.0948
Light % Reduce swelling e 0.0929  Vitamins YerERK Eic(;r:]sg;lldate orwarm EANEPhENE 0.0952
Sour [ird Tannins {7958 0.0943  Vitamins 4:/E K% Loosen the bowels i) 7] 0.0989
" . e Liver meridians and Activate water metabolism =
Sour Stop diarrheal 1E5 0.0946 collaterals iis or excrete water FAKIATIK -0.0981
. . - Liver meridians and . o ~
Astringent i Temperate F 0.094 collaterals i Stop diarrheal 15 0.0963
Urinary bladder
Astringent bk Enzymes figk 0.0972 meridians and JE5 e Induce perspiration RiF 0.095
collaterals
Astringent . Regulate or enhance BRIAES .0.1005 Kidney meridiansand Tonify blood /b 0.0955
) energy flow (Qi) . collaterals .
. B Kidney meridians and | Prevent miscarriage or
4 ES 2 17
Cold I Glycosides Eie 00948  \1-irals 5} abortion 2ff 0.0933
. Benefit gallbladder or T iR Lung meridians and . m
Cold FE cure jaundice FIHE/ R B 00985\ erals it Relieve sore throat FIH 0.0957
Invigorate male Spleen meridians and
Cold £ impotence (Yang) or - BHVR BHT 25 8 -0.0932 cgllaterals i Dry dampness JaiE 0.0944
strengthen male essence
Nourish essential fluid Stomach meridians and Invigorate blood ; N
Cold * (Yin) e 0.099 collaterals H circulation il 0.1008
Remove obstruction in
. meridians and s N < e Stomach meridians and Regulate or enhance ) )
27 Y N =) ~ ~
Cold % collaterals, or relax the AR 0.095 collaterals H energy flow (Qi) BT 0.0954
muscles and joints
Cool U Stop bleeding 1k 0.0965 E;cl)lr:tz;crzlgnendlans and H Dispel endogenous wind R -0.0987
i . . , . Heart meridians and ™ g
Cool bind Relieve pain 1E9 0.0932 collaterals L Clear away heat ey 0.0985
Large intestine Inhibit or break ener:
Temperate F Toxic i -0.094 meridians and K p 9y RIS 0.099
flow (Qi)
collaterals
Large intestine
Warm i Repel foulness 5227 0.0966 meridians and K Detoxification fir 0.0998
collaterals
Warm i Sgalﬁ?r:;r arrest 1EX 0.0994 Triple burner =4E Improve digestion HEME 0.0952
Clean liver, relax liver S T . .
N -0 TEHFAMIF. Invigorate male impotence S 13
Warm i Relieve muscular spasm  fi#5= 0.0966 consolidate liver, bright &FRFIBHEI  (Yang) or strengthen male H; PRI PR 0.0993
eyes or eliminate eye : i
BEF essence
screens
Hot # Alkaloids R 0.0997 ;Ti‘:};ﬂ'“res's ortreat  pjmpmuk  Dispel endogenous wind A -0.0958
Invigorate male BRI/
Hot #H Dispel endogenous damp 4% 0.093 impotence (Yang) or oo i Reduce swelling REL -0.0942
strengthen male essence "
Absorb clots, eliminate Invigorate male
A H-EH
Toxic # stasis, resolve carbuncle o mwsmsrn: 00993 impotence (Yang)or LPUARMI perieve pain 1E5 -0.093
or promote wound A
. strengthen male essence
healing
. " . - Strengthen bones and P Invigorate blood .
Glycosides ik Stop diarrheal 1175 01001 s 54 circulation i 0.0966
IAEES Wwww.iaees.org
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Discharge pus, diminish HERCIH A1t
Glycosides m%E Cool blood e 0.0989 Promote granulation L inflammation or ﬁi@,; IHRIL 0.0933
anti-infection e
Glycosides S Stop bleeding 1k 1 0.0966 Remove lung-heat or Vi i) i Invigorate blood Vi IfiL -0.0965
~ . ’ nourish lung circulation ’
Organic acids AR Esters or fats [y 0.0958 ;I:Iren;:qate or relieve KRR Ic?:gggﬁa;i blood I -0.0974
Organic acids HHLERAE Relieve constipation JEE 0.0961 Erl]llr:g;:fte or relieve HHEIEE Anti-aging e 0.0961
Organic acids FHIRAE Loosen the bowels T 0.0984 Anti-asthma P/ NG Clear away heat T -0.0963
Alkaloids PR Aldehydes 2 S -0.0971 :’;2?;:22 :&%:2; or JFH/2EE  Preventor arrest vomiting  1EFX 0.0956
Alkaloids ARk Alcohols K -0.0991 ;ﬁ?ﬁ"; m’;""” of g Reduce swelling i -0.0938
. - Regulate or enhance PN . Promote secretion of 5 . . - ~
Alkaloids BT ES energy flow (Qi) FRAIFRA 00978 _\ivaor body A Dispel endogenous wind %4 0.0946
Alkaloids EYITES Relieve pain IR} 0.098 Relieve sore throat FuE Detoxification fifte 0.0981
Relieve restlessness,
. calm the nerves, .
! - Nourish, warm spleen, ; , - ' BR5i/ e/ Regulate or enhance R
K . =] X S B I Ve Ve X
Amines Tk stomach or Qi A 0.0981 Zgg\r’elgz?o?eg:ﬂrrest fEfs/E i energy flow (Qi) T 0.0967
convulsion
:)/ifslatlle oils or ordinary i oyt e Carbohydrates or starch ~ ¥EK/iE -0.093 Relieve constipation A Dispel endogenous wind %X -0.0929
Volatile oils or ordinary g T K Liver meridians and i 7 diarrheal e Elimi imoedi -
oils PHESTHIHES collaterals i -0.0967 Stop diarrheal 5 iminate impediment [958 0.0935
Volatile oils or ordinary e i Lo 3K - . . - . Regulate or enhance e e .
oils FE SIENNIES Eliminate impediment [E3: 0.0971 Stop bleeding 1k 1 energy flow (Qi) TR 0.0929
. Absorb clots, eliminate S e [
Proteins or amino acids ~ ZE [ /%SRS Stop diarrheal 175 0.0946 lc?:/cll?; rt?éeanOOd T AL stasis, resolve carbuncle or %MHH e 0.0957
promote wound healing
Absorb clots, eliminate
- ] : N : 2 stasis, resolve carbuncle ~ {L7%/7F/  Nourish, warm spleen, BN
Proteins or amino acids & F1Jfi/2 3522 Relieve muscular spasm  fif#f3 00995 - promote wound s stomach or Qi h 0.0932
healing
Remove obstruction in
ke " meridians and TBLREL] .
Phenols [HES Ethers fik 0.1004 collaterals, or relax the £ Clear away heat Vi A -0.0966
muscles and joints
Phenols S Tannins Bk 0.0983
n=772
Appendix 2 Multiple attributes chain (in part)
Attribute Attribute Attribute Attribute Attribute Attribute Attribute Attribute Attribute
Bitter Cold ;/i?slatlle oils or ordinary Stop bleeding Light Warm gfgd endogenous
: Urinary bladder : e : Dispel endogenous
Bitter Cold meridians and collaterals Dispel evil spirit Light Warm damp
. Induce diuresis or treat ; Dispel endogenous
Bitter Cold strangurt Light Warm wind
Bitter Cold %tﬂir;%?en bones and Light Warm Induce perspiration
. . A . Kidney meridians and .
Bitter Cold Relieve constipation Light Sterols collatérals Stop diarrheal
Regulate
. Soften hardness or . Kidney meridians and  menstruation or
Bitter Cold dissolve masses Light Sterols collaterals promote blood
flow
: . Kidney meridians and Relieve
Bitter Cold Cool blood Light Sterols collaterals rheumatism or
lubricate the joints
- Small intestine Activate water
Bitter Cold 'C?Q’C'S.%i?éib'“d Light meridiansand ~ metabolism or excrete
collaterals water
. Regulate or enhance Eliminate or
Bitter Cold energy flow (Qi) Sour Temperate Warm relieve stuffy nose
. . . Induce
Bitter Cold Relieve pain Sour Temperate Warm perspiration
Bitter Cold Dispel endogenous damp Sour Temperate Toxic Reduce swelling
IAEES Wwww.iaees.org
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Bitter Cold Dispel endogenous wind Sour Temperate Olefins Prevent or arrest
vomiting
: . Regulate or
; Relieve rheumatism or :
Bitter Temperate Iubricate the joints Sour Temperate Olefins ?IT)r\]/sréchi )energy
. " Relieve external
Bitter Warm Alcohols Repel foulness Sour Temperate Olefins syndrome
L . Urinary bladder Activate water
Bitter Warm sEtIL:fn;)I/nr?}Jié) rrelieve Sour Temperate meridians and metabolism or
collaterals excrete water
Urinary bladder
Bitter Warm Improve digestion Sour Temperate meridians and Dispel evil spirit
collaterals
. Inhibit or break energy Strengthen and
Bitter Warm flow (Qi) Sour Temperate reinforce spleen
Bitter Warm Eliminate dampness Sour Temperate Cool blood
. i Invigorate blood
Bitter Warm Induce perspiration Sour Temperate circulation
Activate water
Bitter Toxic metabolism or excrete Sour Temperate Clear away heat
water
Bitter Toxic Anti-asthma Sour Temperate CDO'fEEI endogenous
: : : Relieve rheumatism
Bitter Toxic Reduce swelling Sour Temperate or lubricate the joints
Large intestine
Bitter Toxic Kill or expel parasites Sour Organic acids meridians and SRtgs?]lavt?ofr?od
collaterals 9
Large intestine Relieve
Bitter Alkaloids Dry dampness Sour Organic acids meridians and constination
collaterals P
Clean liver, relax liver : .
: : " PV L Large intestine
. Proteins or Liver meridians and consolidate liver, bright . . - -
Bitter amino acids  collaterals eyes or eliminate eye Sour Organic acids meridians and Antidiarrheal
collaterals
screens
. Proteins or Liver meridians and Strengthen heart or clean - ]
Bitter amino acids  collaterals heart-fire Sour Organic acids Moisten dryness
Absorb clots, eliminate
. Proteins or Liver meridians and stasis, resolve carbuncle R
Bitter amino acids  collaterals or promote wound Sour Organic acids Dry dampness
healing
: Proteins or Liver meridians and Regulate menstruation or S : .
Bitter amino acids  collaterals promote blood flow Sour Vitamins Antiatheroscloresis
. Proteins or Remove lung-heat or S -
Bitter amino acids  nourish lung Sour Vitamins Anti-aging
; Proteins or : N . .
Bitter amino acids Relieve sore throat Sour Vitamins Relieve pain
. Proteins or o S— .
Bitter amino acids  Anti-aging Sour Vitamins Quench ones thirst
Bitter Aldehydes E#I?g"rﬁte or relieve Sour Vitamins Relieve summer-heat
: Prevent or arrest :
Bitter Aldehydes vomiting Cold Alkaloids Dry dampness
Relieve
restlessness, calm
. . Large intestine meridians . Volatile oils or : the nerves,
Bitter Olefins and collaterals Resolve food stagnation Cold ordinary oils Triple burner alleviate mental
depression, or
arrest convulsion
Bitter Olefins Large intestine meridians Antidiarrheal Cold Volatile oils or Eliminate or relieve
and collaterals ordinary oils stuffy nose
. " Relieve external Volatile oils or i
Bitter Olefins syndrome Cold ordinary oils Improve digestion
; — Promote secretion of Volatile oils or :
Bitter Vitamins saliva or body Cold ordinary oils Stop bleeding
. N . . Volatile oils or P
Bitter Vitamins Antiatheroscloresis Cold ordinary oils Induce perspiration
; S : s Prevent or arrest
Bitter Vitamins Quench ones thirst Cold Olefins vomiting
Urinary bladder ~ Activate water
Bitter Vitamins Relieve summer-heat Cold meridians and metabolism or excrete
collaterals water
En%lﬁg?ans Urinary bladder
Bitter Stop diarrheal Cold meridians and Dispel evil spirit
and collaterals
collaterals
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Symplectic ~ Cold
Symplectic ~ Cold
Symplectic ~ Cold
Symplectic  Cold
Symplectic  Cold
Symplectic ~ Cold
Symplectic  Cold
Symplectic ~ Cold
Symplectic ~ Warm
Symplectic ~ Warm
Symplectic ~ Warm
Symplectic ~ Warm
Symplectic  Hot
Symplectic ~ Toxic
Symplectic ~ Toxic
Symplectic ~ Toxic
Symplectic ~ Toxic
Volatile oils
Symplectic  or ordinary
oils
Volatile oils
Symplectic  or ordinary
oils
Symplectic ~ Aldehydes
Symplectic  Alcohols
Spleen
. meridians
Symplectic and
collaterals
Large
intestine
Symplectic  meridians
and
collaterals
Large
intestine
Symplectic  meridians
and
collaterals
Large
intestine
Symplectic  meridians
and
collaterals
Large
Symplectic intestine
meridians
IAEES

Urinary bladder

meridians and collaterals Dispel evil spirit

Kidney meridians and
collaterals

Regulate menstruation or
promote blood flow

Consolidate or warm
kidney

Strengthen bones and
muscles

Whet the appetite or
reinforce stomach

Strengthen and reinforce
spleen

Soften hardness or
dissolve masses

Invigorate blood
circulation

Invigorate male
impotence (Yang) or
strengthen male essence

Eliminate or relieve
stuffy nose

Improve digestion

Induce perspiration

Amines Eliminate impediment

Activate water
metabolism or excrete
water

Anti-asthma

Reduce swelling
Kill or expel parasites

Relieve restlessness,
calm the nerves, alleviate
mental depression, or
arrest convulsion

Triple burner

Stop bleeding

Prev_ent or arrest
vomiting

Repel foulness

Stop diarrheal

Resolve food stagnation

Astringe intestine

Antidiarrheal

Dry dampness

Cold

Cold

Cold

Temperate

Temperate

Temperate

Temperate

Temperate

Temperate

Temperate

Warm

Warm

Warm

Warm
Warm

Warm

Hot

Hot

Hot

Hot

Hot

Hot

Hot

Hot

Hot

Hot

Kidney
meridians and
collaterals

Kidney
meridians and
collaterals

Kidney
meridians and
collaterals

Olefins

Olefins

Olefins

Olefins

Olefins

Urinary bladder
meridians and
collaterals

Urinary bladder
meridians and
collaterals

Volatile oils or
ordinary oils

Volatile oils or
ordinary oils

Aldehydes

Aldehydes

Alcohols

Spleen meridians
and collaterals

Toxic

Toxic

Toxic

Toxic

Toxic

Toxic

Toxic

Toxic

Toxic

Toxic

Stop diarrheal

Regulate menstruation
or promote blood flow

Relieve rheumatism
or lubricate the joints

Large intestine
meridians and
collaterals

Large intestine
meridians and
collaterals

Prev_er_n or arrest
vomiting

Regulate or enhance
energy flow (Qi)

Relieve external
syndrome

Activate water
metabolism or excrete
water

Dispel evil spirit

Triple burner

Stop bleeding

Prevent or arrest
vomiting

Reduce swelling
Repel foulness
Stop diarrheal

Proteins or amino
acids

Proteins or amino
acids

Vitamins

Vitamins

Vitamins

Activate water
metabolism or excrete
water

Anti-asthma

Soften hardness or
dissolve masses

Reduce swelling

Kill or expel parasites

Resolve food
stagnation

Antidiarrheal

Relieve
restlessness, calm
the nerves,
alleviate mental
depression, or
arrest convulsion

Relieve sore throat

Anti-aging

Antiatheroscloresis

Quench ones thirst

Relieve
summer-heat
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and
collaterals
Relieve
restlessness, calm
Urinary bladder : - ; ; the nerves,
Sweet Temperate meridians and collaterals Dispel evil spirit Hot Amines Triple burner alleviate mental
depression, or
arrest convulsion
Sweet Temperate Cool blood Hot Amines Eliminate impediment
Regulate
Invigorate blood Alkanes or Kidney meridians and  menstruation or
Sweet Temperate circulation Hot hydrocarbons collaterals promote blood
flow
. - Relieve
Sweet Temperate  Clear away heat Hot ﬁlsfgggrg(r)ns CKolldlgteexzmendlans and houmatism or
Y lubricate the joints
Relieve rheumatism or Spleen meridians Whet the appetite or
Sweet Temperate lubricate the joints Hot and collaterals reinforce stomach
Relieve
restlessness,
calm the
Volatile oils or ordinary . nerves, Spleen meridians  Strengthen and
Sweet Warm oils Triple burner ﬁiﬁ:’tg}te Hot and collaterals reinforce spleen
depression,
or arrest
convulsion
Volatile oils or ordinary : Spleen meridians F—
Sweet Warm oils Stop bleeding Hot and collaterals Improve digestion
Sweet Warm Alcohols Repel foulness Hot Spleen meridians  Prevent or arrest
and collaterals vomiting
Strengthen bones and Spleen meridians -
Sweet Warm muscles Hot and collaterals Stop diarrheal
- : Large intestine
Eliminate or relieve c o 2 Resolve food
Sweet Warm Organic acids ~ meridians and ;
stuffy nose collaterals stagnation
. Large intestine
Sweet Warm Whet the appetite or Organic acids ~ meridians and Relieve constipation
reinforce stomach
collaterals
Large intestine
Sweet Warm Improve digestion Organic acids ~ meridians and Antidiarrheal
collaterals
Large intestine :
Regulate or enhance o 4 Invigorate blood
Sweet Warm energy flow (Qi) Organic acids g:)elwtjéérlglssand circulation
e Large intestine
Sweet Warm ]l‘m'vb?Q(:; break energy Organicacids meridiansand ~ Decrease internal heat
collaterals
Relieve restlessness,
. calm the nerves,
Sweet Warm ggﬁ{g& (\)ArlaéT spleen, Amines Triple burner alleviate mental
depression, or arrest
convulsion
oo : : Regulate or enhance
Sweet Warm Eliminate dampness Amines Triple burner energy flow (Qi)
Sweet Warm Detoxification Amines Triple burner Decrease internal heat
Kidney
Sweet Warm Decrease internal heat Sterols meridians and rsr}l:ig?ggen bones and
collaterals
Kidney
Sweet Warm Dispel endogenous damp Sterols meridians and Stop diarrheal
collaterals
Kidney .
_— i 7 Regulate menstruation
Sweet Warm Induce perspiration Sterols gz)eﬂﬁé?glssand or promote blood flow
Activate water Kidney
Sweet Toxic metabolism or excrete Sterols meridians and Clear away heat
water collaterals
Kidney
Sweet Toxic Anti-asthma Sterols meridians and Detoxification
collaterals
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Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Sweet

Light

Light

Light

Light

Light

Light

Light

Toxic

Toxic

Organic acids

Organic acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Olefins

Olefins

Vitamins

Vitamins

Vitamins

Kidney
meridians
and
collaterals

Kidney
meridians
and
collaterals

Cool

Cool

Cool

Cool

Cool

Cool

Cool

IAEES

Soften hardness or
dissolve masses

Reduce swelling

Large intestine meridians
and collaterals

Large intestine meridians
and collaterals

Liver meridians and
collaterals

Liver meridians and
collaterals

Liver meridians and
collaterals

Relieve sore throat

Anti-aging

Prevent or arrest
vomiting

Relieve external
syndrome

Antiatheroscloresis

Quench ones thirst

Relieve summer-heat

Stop diarrheal

Regulate menstruation or
promote blood flow

Toxic

Large intestine meridians
and collaterals

Large intestine meridians
and collaterals

Large intestine meridians
and collaterals

Cool blood

Clear away heat

Detoxification

Resolve food stagnation

Antidiarrheal

Clean liver, relax liver,
consolidate liver, bright
eyes or eliminate eye
screens

Strengthen heart or clean
heart-fire

Absorb clots, eliminate
stasis, resolve carbuncle
or promote wound
healing

Anti-asthma

Resolve food stagnation

Astringe intestine

Antidiarrheal

Sterols

Volatile oils or
ordinary oils

Volatile oils or
ordinary oils

Volatile oils or
ordinary oils

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Proteins or
amino acids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Kidney
meridians and
collaterals

Spleen meridians
and collaterals

Spleen meridians
and collaterals

Triple burner

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Liver meridians
and collaterals

Stomach
meridians and
collaterals

Stomach
meridians and
collaterals

Stomach
meridians and
collaterals

Stomach
meridians and
collaterals

Stomach
meridians and
collaterals

Stomach
meridians and
collaterals

Relieve rheumatism
or lubricate the joints

Prevent or arrest
vomiting

Stop diarrheal

Relieve restlessness,
calm the nerves,
alleviate mental
depression, or arrest
convulsion

Clean liver, relax
liver, consolidate
liver, bright eyes or
eliminate eye screens

Strengthen bones and
muscles

Eliminate or relieve
phlegm

Anti-asthma

Strengthen heart or
clean heart-fire

Cool blood

Stop bleeding

Invigorate blood
circulation

Absorb clots,
eliminate stasis,
resolve carbuncle or
promote wound
healing

Regulate menstruation
or promote blood flow

Inhibit or break
energy flow (Qi)

Relieve rheumatism
or lubricate the joints

Relieve external
syndrome

Consolidate or warm
kidney

Whet the appetite or
reinforce stomach

Strengthen and
reinforce spleen

Improve digestion

Promote secretion of
saliva or body

Resolve food
stagnation
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Relieve
restlessness,
calm the
S . nerves, Stomach
Light Warm g/i?slatlle oils or ordinary Triple burner alleviate Terpenoids meridians and S(r)met?rt] or arrest
mental collaterals 9
depression,
or arrest
convulsion
I . Stomach :
: Volatile oils or ordinary : : L Regulate menstruation
Light Warm oils Stop bleeding Terpenoids meridians and or promote blood flow
collaterals
Stomach :
Light Warm Proteins or amino acids Relieve sore throat Terpenoids meridians and Nourish, warm spleen,
stomach or Qi
collaterals
Stomach
Light Warm Proteins or amino acids ~ Anti-aging Terpenoids meridians and Relieve summer-heat
collaterals
Stomach .
: Prevent or arrest ; i Relieve external
Light Warm Aldehydes P Terpenoids meridians and
vomiting collaterals syndrome
: : Spleen meridians :
Light Warm Aldehydes Reduce swelling Aldehydes and collaterals Stop diarrheal
; Spleen meridians  Prevent or arrest
Light Warm Alcohols Repel foulness Esters or fats and collaterals vomiting
. L . . Spleen meridians :

Light Warm Vitamins Antiatheroscloresis Esters or fats and collaterals Stop diarrheal
Relieve restlessness,
calm the nerves,

Light Warm Vitamins Quench ones thirst ﬁ:&%’:}%ﬁg Triple burner alleviate mental
depression, or arrest
convulsion

Light Warm Vitamins Relieve summer-heat ﬁ:&%ﬂ%si c?sr Triple burner Decrease internal heat

Light Warm Consolidate or warm Alkanes or an:a(lj'ri]c?i);ns and Consolidate or warm

kidney hydrocarbons collaterals kidney
e Kidney
: Induce diuresis or treat Alkanes or i Strengthen bones and
Light Warm meridians and
strangurt hydrocarbons collaterals muscles
Invigorate male Alkanes or Kidney

Light Warm impotence (Yang) or hvdrocarbons meridians and Stop diarrheal

strengthen male essence Y collaterals

Light Warm Strengthen bones and Alkanes or r|1(wledrri1§i)éms and Regulate menstruation

muscles hydrocarbons collaterals or promote blood flow
L . Kidney
: Eliminate or relieve Alkanes or e
Light Warm meridians and Clear away heat
stuffy nose hydrocarbons collaterals
: Kidney
; Whet the appetite or Alkanes or e P
Light Warm f meridians and Detoxification
reinforce stomach hydrocarbons collaterals
Kidney . .
: - Alkanes or 17 Relieve rheumatism
Light Warm Improve digestion meridians and : e
hydrocarbons collaterals or lubricate the joints
: Regulate or enhance . Spleen meridians ;
Light Warm energy flow (Qi) Olefins and collaterals Stop diarrheal
s Large intestine
Light Warm m}hv'vb?Q‘?; break energy Olefins meridians and ggs%g?ofrg)od
collaterals 9
: Large intestine
Light Warm gg#{;ﬁ' (‘)’\r’aéT spleen, Olefins meridians and Astringe intestine
collaterals
Large intestine

Light Warm Relieve pain Olefins meridians and Antidiarrheal

collaterals

Light Warm Decrease internal heat
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