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ABSTRACT
In Kampo medicine as well as traditional Chinese medicine, each crude drug is classified by four
properties (cold, cool, warm, and heat), five tastes (sour, bitter, sweet, spice, and salt) based on
the Yin-yang and five elements (wood, fire, earth, metal, water) theory. The four properties and
five tastes are greatly related to the medicinal efficacy of the crude drug in Kampo medicine. The
pharmacological function of crude drugs is called "Yakuno" in Japanese. Examples of Yakuno
include various functions such as clearing heat and removing blood stasis. Crude drugs with
properties classified as cold or cool have the function to clear heat as they cool the body. Crude
drugs classified as bBitter also have the function to clear heat. We speculated that antiinflammatory constituents are included in crude drugs and food that are classified as cold or cool
in property and bitter in taste.
The suppression of nitric oxide (NO) production, which is a pro-inflammatory mediator, is
correlated with the anti-inflammatory activity of drugs. Therefore, studies of anti-inflammatory
constituents have been conducted with the suppressive effect of NO production in primary
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cultured hepatocytes as an indicator. Each extract or constituent was added to the medium, and
NO levels in the medium were assayed by Griess method.
The constituents that suppressed NO production in the hepatocytes were isolated from crude
drugs with cold or cool property, such as coptis rhizome, phellodendron bark, lonicera flower,
and cherry bark. Other groups isolated the NO-suppressing constituents from crude drugs with
cold or cool property, such as scutellaria root, gardenia fruit, and mountain kidney. Next, we
isolated the NO-suppressing constituents from the crude drugs or foods with bitter taste: Coptis
Rhizome, phellodendron Bark, and Asparagus officinalis stem. Other NO-suppressing
constituents were also isolated from crude drugs and foods with Bitter taste: Atractylodes Lancea
Rhizome, Moutan Bark, fruit of Momordica charantia, Rhizome of Curcuma longa, Leaf of
Camellia sinensis, and chrysanthemum flower. Based on these studies, crude drugs and foods
with cold or cool property and those with bitter taste, may possess anti-inflammatory effects.
Furthermore, many pungent constituents from foods have been reported to have an antiinflammatory effect. Therefore, in studying anti-inflammatory constituents of foods and crude
drugs, it seems that information on whether those properties are cold or cool and whether those
tastes are bitter or spicy is useful.

Keywords: crude drug, Kampo medicine, food, property, taste, nitric oxide, inflammation,
pharmacological function

INTRODUCTION
The medicine for treating diseases using plant-based natural products that was born in ancient
China is called traditional Chinese medicine. A medicine using natural products developed in
Japan and is also based on traditional Chinese medicine is called Kampo medicine. Kampo
medicine developed independently from traditional Chinese medicine in the 18th century, and
both are founded on the idea that medicine and food are of the same origin. The oldest medical
book in China, Huangdi Neijing (Koutei Daikei in Japanese), states that five grains, five livestock,
five vegetables and five fruit describe "food" when used to satisfy hunger and "medicine" when
used to heal diseases, confirming the commonality of natural product medicine and food [1]. In
the Japanese Pharmacopoeia, “crude drugs” are defined as medicinal parts, cell contents,
secretions and extracts of plants and animals, or minerals. Kampo medicine is composed of crude
drugs mainly from specific parts of plants, but also from animals and minerals. The efficacy of
Kampo medicine depends on the property and pharmacological function of each blended crude
drug.
The basic theory of Kampo and other Oriental medicine is the yin-yang and five elements
theory. The yin-yang theory is the idea of classifying everything in the universe into two
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categories of yin and yang. For example, passive, deficiency, cold, and interior are classified as
yin. In contrast, active, excess, heat, and exterior are classified as yang. The five elements theory
explains the change in the natural world by the function of five basic elements (wood, fire, earth,
metal, and water) [2]. It is explained that all things in the natural world are made up of five
elements. Seasons, viscera, and tastes are divided into five seasons, five organs, five tastes and
each corresponds to five elements. Five seasons, five viscera, and five tastes are also closely tied
to five elements. (Table 1) The crude drug enters the body through a channel tropism that affects
the five viscera (liver, heart, spleen, lung, and kidney) and six bowels (gall bladder, small intestine,
stomach, large intestine, bladder, and triple energizer regions). In Kampo medicine, diseases are
thought to be an imbalance between yin and yang or an imbalance among the five elements.
Table 1. Relationship of the five elements with tastes, viscera, and seasons.
Five
elements
Wood

Five tastes

Five seasons

Application

Sour

Five
viscera
Liver

Spring

Eat sour food to refresh
because the liver is disturbed
in spring

Fire

Bitter

Heart

Summer

Eat bitter food to calm a
weak heart in summer

Earth

Sweet

Spleen

Hottest
period of
summer

Eat sweet food because the
spleen gets tired in the
hottest period of summer

Metal

Spicy

Lung

Autumn

Eat spicy food to recover
weak lung in autumn

Water

Salty

Kidney

Winter

Eat salty food to feed a weak
kidney in winter

Each crude drug is classified by four properties (cold, cool, warm, and heat), five tastes
(sour, bitter, sweet, spice, and salt) based on the Yin-yang, and the Five elements theory. Four
properties and five tastes are greatly related to pharmacological function of the crude drug in
Kampo medicine. The pharmacological function of crude drugs is called "Yakuno" in Japanese.
Based on the Yin-yang theory, each food and crude drug is classified into four properties of
"cold, cool, warm, and heat". Cold and cool foods and crude drugs have a function of clearing
heat to cool the body's heat. Warm and heat foods and crude drugs clear the body’s coldness and
enhance metabolism. Also, there are neutral foods and crude drugs that do not belong to either
cold, cool, warm, or heat. Plane is regarded as independent from these four properties.
Each herbal medicine has pharmacological functions of Yakuno in Kampo medicine. Some
examples of pharmacological functions (Yakuno) are as follows: resolving exterior （Gehyou),
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clearing heat （ Seinetu), resolving blood stasis (promoting of blood circulation; Ku-oketu),
replenishing blood (improvement of blood deficiency; Hoketu), reinforcing qi (improvement of
qi-deficiency; Hoki), regulating qi-flowing (improvement of qi-stagnation; Riki in Japanese),
lowering qi-counterflow (Kouki), circulating fluid retention (Risui).
Crude drugs with bitter taste can also clear heat. We speculated that anti-inflammatory
constituents are included in the crude drugs and foods with cold or cool properties or with bitter
taste. In general, the suppression of the production of the pro-inflammatory mediator, nitric oxide
(NO) is correlated with the anti-inflammatory activity of a drug. Therefore, we aimed to
experimentally prove that anti-inflammatory constituents are contained in crude drugs and foods
with cold or cool properties, or those with bitter taste by measuring the inhibitory effect on NO
production as an indicator.

RESULTS AND DISCUSSION
Anti-inflammatory constituents in the crude drugs with Cold or Cool property
The pharmacological function of clearing heat is the anti-inflammatory effect and antipyretic
effect in modern medicine [3]. A drug to clear heat is a drug that removes inflammation and cools
the heat of the body with the property of cold or cool [3]. Therefore, we decided to study the antiinflammatory constituents of crude drugs and foods, which have the properties of cold or cool.
Anti-inflammatory effects were examined using cultured hepatocytes by monitoring the effect on
NO production, as previously described [4, 5].
Studies were conducted on the inhibitory activity of NO production and its suppressive
constituents of coptidis rhizome, phellodendron bark, lonicera flower and cherry bark with cold
or cool properties. Coptidis rhizome is the rhizome of Coptis japonica Makino, C. chinensis
Franchet, C. deltoidea C.Y. Cheng et Hsiano, or C. teeta Wallich (Ranunculaceae) . It has cold
property, bitter taste, and clears heat [3]. Methanolic extract of coptidis rhizome based on the
rhizome of C. chinensis franchet and its constituent berberine showed marked inhibition of NO
production [7]. Phellodendron Bark is the bark of Phellodendron amurense Ruprecht or P.
chinense Schneider (Rutaceae). phellodendron bark also has cold property, bitter taste, and clears
heat [3]. Methanolic extract of phellodendron bark based on the rhizome of P. amurense Ruprecht
and its constituents, berberine, limonin, and obakunone showed marked inhibition of NO
production [7].
Lonicera flower is the bud of Lonicera japonica Thunberg (Caprifoliacea). Lonicera flower
has cold property, sweet taste, and clears heat [3]. Methanolic extract of lonicera flower and its
constituent chlorogenic acid showed marked inhibition of NO production [8]. Cherry bark is the
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bark of Prunus jamasakura Siebold ex Koidzumi or P. verecunda Koehne (Rosaceae). It shows
cool property, sweet taste, and the pharmacological function is antitussive and removing phlegm.
Methanolic extract of the bark of P. jamasakura Siebold ex Koidzumi and its constituents,
sakuranetin and naringenin showed marked inhibition of NO production [9]. Several antiinflammatory components in crude drugs with cold or cool property have been reported. Huang
et al. and Chen et al. reported that baicalin, baicalein, wogonin, oroxylin A (flavonoids) are antiinflammatory constituents of Scutellaria Root [10, 11]. Ko et al. and Hong et al. reported that
genipin (iridoid) and crocetin (carotenoid) are anti-inflammatory constituents of gardenia fruit
[12,13]. In these examples, anti-inflammatory constituents are found from many crude drugs with
cold and cool properties (Figure 1).
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Figure 1. NO-suppressing constituents in the crude drugs with cold or cool property. Sakuranetin,
baicalin, and baicalein (flavonoids), chlorogenic acid (phenyl propanoid), limonin and obakunone (limonoids),
genipin (iridoid), and crocetin (carotenoid) are shown.
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Table 2. Relation between tastes and main pharmacological functions in Kampo medicine
Five taste Five viscera
Pharmacological function (Yakuno)
Sour
Liver
Converging (Shyuren）, Consolidating (Kojyu）
Bitter
Heart
Clearing heat (Seinetsu）, Sadating (Chinsei）
Sweet
Spleen
Tonifying qi (Hoki）, Harmonizing the center (Wachu）
Spicy
Lung
Dispersing (Hassan）, Resolving the exterior (Gehyo）
Salty
Kidney
Soften (Nanken）, Promoting defecation (Syage）
Bland*
Removing dampness and promoting diuresis (Risui-Shinsitsu）
*lacks flavor
Anti-inflammatory constituents in the crude drugs with Bitter tastes
As shown in Table 2, the five tastes effect on each of the corresponding five viscera have
pharmacological functions in Kampo medicine. Minar et al. described that bitter taste has the
effects of excretion, drying, and clearing heat-fire [14]. Therefore, bitter crude drugs and foods
are considered to have an anti-inflammatory effect. Table 3 shows the main crude drugs with
Bitter taste. Bitter crude drugs often have cold and cool in property.
Among bitter crude drugs in Table 3, we studied the NO-suppressing constituents of
Atractylodes Lancea rhizome and moutan bark. Atractylodes Lancea Rhizome is the rhizome of
Atractylodes lancea De Candolle or A. chinensis Koidzumi (Compositae). The property of
Atractylodes Lancea rhizome is warm, the taste is bitter and spicy, and the pharmacological
function is dispelling pathogenic wind, removing dampness, and reinforcing qi [3]. Methanolic
extract of Atractylodes Lancea rhizome on the rhizome of A. chinensis Koidzumi showed marked
inhibition of NO production (Y.I. and M.N., unpublished data). Xu et al. reported that (2E, 8R)decene-4,6-diyne-1,8-diol-8-O-β-D-glucopyranoside as a constituent of Atractylodes Lancea
rhizome suppress NO production [15]. Moutan bark is the root bark of Paeonia suffruticosa
Andrews (Paeoniaceae). The property of moutan bark is cool, the taste is bitter and spicy, and the
pharmacological function is resolving blood stasis and clearing heat [3]. Methanolic extract of
moutan bark and its constituent, paeonol showed marked inhibition of NO production [16] (Figure
2).
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Figure 2. NO-suppressing constituents in the crude drugs with bitter taste.
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Table 3. Main crude drugs with Bitter taste
Crude drugs

Origin (family)

Property

Coptis
Rhizome

Rhizome of Coptis japonica
Makino,
C. chinensis Franchet,
C. deltoidea C.Y. Cheng et
Hsiano, or C. teeta
Wallich(Ranunculaceae)

Cold

Phellodendron
Bark

Bark of Phellodendron amurense
Ruprecht or
P. chinense Schneider (Rutaceae)

Scutellaria
Root

Bitter

Pharmacological
Function
Clearing heat

7

Cold

Bitter

Clearing heat

7

Root of Scutellaria baicalensis
Georgi (Labiatae)

Cold

Bitter

Clearing heat

10, 11

Gardenia Fruit

Fruit of Gardenia jasminoides
Ellis (Rubiaceae)

Cold

Bitter

Clearing heat

12, 13

Moutan Bark

Root bark of Paeonia
suffruticosa Andrews
(Paeoniaceae)

Cool

Bitter,
Sour

Clearing heat,
replenishing
blood

16

Atractylodes
lancea
Rhizome

Rhizome of Atractylodes lancea
De Candolle or A. chinensis
Koidzumi (Compositae)

Warm

Bitter,
Spicy

Invigorating qi,
diuresis

15

Artemisia
Capillaris
Flower

Leaf and branch of Artemisia
princeps Pampanini or A.
montana Pampanini
(Compositae)

Cool

Bitter,
Spicy

Clearing heat,
removing
dampness

Forsythia Fruit

Cool

Bitter

Buplerum
Root

Fruit of Forsythia suspense Vahl
(Oleanaceae)
Root of Buplerum falcatum L.
(Umbelliferae)

Cool

Bitter

Clearing heat,
removing toxin
Resolving qistagnation

Anemarrhena
Rhizome

Rhizome of Anemarrhena
asphodeloides Bunge (Liliaceae)

Cold

Bitter

Clearing heat

Apricot Kernel

Seed of Prunus armeniaca Linne,
P. armeniaca var. ansu
Maximowicz, or
P. sibirica L.(Rosaceae)

Cold

Bitter

Expelling phlegm

Japanese
Gentiana

Root and rhizome of Gentiana
scabra Bunge,
G. manshurica Kitagawa, or G.
trifloral Pallas (Gentianaceae)

Cold

Bitter

Clearing heat

Scrophularia
Root

Root of Scrophularia ningpoensis Cool
Hemsley or
S. buergeriana Miquel
(Scrophulariaceae)

Bitter,
Salty

Clearing heat

Sophora Root

Root of Sophora flavescens Aiton
(Legminosae)

Bitter

Clearing heat

Cold

Taste

References
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Table 4. Main foods with bitter taste
Foods

Origin (family)

Taste

Property

Bitter melon

Fruit of Momordica
charantia L.
(Cucurbitaceae)

Bitter

Cold

Pharmacological
function
Clearing heat

Asparagus

Stem of Asparagus
officinalis L. (Liliaceae)

Bitter,
Sweet

Cold

Clearing heat

Okra

Fruit of Abelmoschus
esculentus Moench
(Malvaceae)

Bitter

Cool

Promoting
defecation

Aloe

Leaf meat of
Aloe arborescens Mill.
(Liliaceae)

Bitter

Cold

Promoting
defecation

Lily bulb

Bulb of Lilium
lancifolium Thunb, or L.
brownie F.E. Brown
var.colchesteri Wilson
(Liliaceae)

Bitter

Cool

Clearing heat,
resolving qistagnation

Celery

Leaf of Apium
graveolens L.
(Umbeliferae)

Bitter

Cool

Clearing heat

Turmeric

Rhizome of Curcuma
longa L. (Zingiberaceae)

Bitter,
Spicy

Warm

Clearing heat

Burdoc

Root of Arctium lappa L.
(Compositae)

Bitter,
Spicy

Cold

Promoting
defecation

Lettuce

Leaf of Lactuca sativa L.
(Compositae)

Bitter,
Sweet

Cool

Clearing heat

Chrysanthemu
m Flower

Flower of
Chrysanthemum indicum
L. or
C. boreale Makino
(Compositae)

Bitter,
Sweet

Cool

Clearing heat,
resolving the
exterior

Japanese
mugwort

Leaf of Artemisia
princeps Pampan.
(Compositae)

Bitter,
Spicy

Warm

Hemostasis

Green tea

Leaf of Camellia
sinensis O. Kuntze
(Theaceae)

Bitter

Cool

Clearing heat

Pu-erh tea

Leaf of Camellia
sinensis O. Kuntze
(Theaceae)

Bitter

Cool

Removing
dampness

References
18, 19, 20

14, 17, 21

22

24

23
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Anti-inflammatory constituents in the foods with bitter taste
Table 4 shows the main foods with bitter taste [17]. Some bitter foods and crude drugs are often
cold and cool in property. Among bitter crude drugs in Table 4, we studied the NO-suppressing
constituents of bitter melon and asparagus. The botanical name of bitter melon is Momordica
charantia L. (Cucurbitaceae). The property of bitter melon is cold, the taste is bitter, and the
pharmacological function is clearing heat, strengthening the stomach and treating hypoglycemia
[14, 16]. As constituents of bitter melon fruit, momordicin I, charanthin, cucurbitacin, and so forth
have been reported [18,19]. Ethanolic extract of the fruit of bitter melon showed marked inhibition
of NO production [20]. The botanical name of asparagus is Asparagus officinalis L. (Liliaceae).
The property of asparagus is Cool, the taste is Sweet and Bitter, and the pharmacological function
is nourish yin (Jiin in Japanese) and relieving cough [14, 17]. The standardized extract of
Asparagus officinalis stem (ETAS®︎50, trademark of Amino Up Co., Ltd., Sapporo, Japan) and
its constituents, (S)-asfural and 5-hydroxymethyl-2-furfural showed marked inhibition of NO
production [21]. Besides these, there are reports on anti-inflammatory constituents from bitter
foods. Ukil et al. reported curcumin as an anti-inflammatory constituent of turmeric [22]. Wang
et al. reported theanine as an anti-inflammatory constituent of green tea [23]. Furthermore, cisspiroketalenolether polyyne and luteolin have been reported to have anti-inflammatory
components of chrysanthemum by Yoshikawa et al. [24]. Based on these facts, it was confirmed
that anti-inflammatory components were contained in many bitter tasting medicines and foods.
Anti-inflammatory constituents in the foods with Spicy Taste
The many pungent constituents from foods have been reported to have anti-inflammatory effect.
Ginger, red pepper, black pepper are known to contain pungent constituents such as [6]-gingerol,
capsaicin, piperine, respectively. Liang et al. [25], Kin et al. [26], Zhai et al. [27] reported that
[6]-gingerol, capsaicin, piperine have anti-inflammatory effects, respectively. Furthermore, garlic,
black mustard, moringa, and broccoli are known to contain pungent constituents, such as alliin,
sinigrin,

4-[(2’-O-acetyl-α-L-rhamnosyloxy)-benzyl]-isothiocyanate,

and

sulforaphane,

respectively. Hall et al. [28], Lee et al. [29], Park et al. [30] and Townsend et al. [31] reported
that alliin, sinigrin, 4-[(2’-O-acetyl-α-L-rhamnosyloxy)-benzyl]-isothiocyanate and sulforaphane
all have anti-inflammatory effects. These reports suggest that some spicy crude drugs and foods
have anti-inflammatory effects. Table 5 shows the main spicy crude drugs and foods with those
function.
Among spicy crude drugs and foods in Table 5, we studied the NO-suppressing constituents
of green perilla and saposhnikovia root and rhizome. Green perilla is the leaves and branches of
Pellira frutescens Britton var. crispa f. viridis (Labiatae). The property of green perilla is warm,
and the taste is spicy [16] with pharmacological effects of anti-allergy [32] and anti-inflammation
[33].
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Table 5. Main Spicy crude drugs and those function
Crude drugs
and foods
Pueraria Root

Origin (family)

Property

Taste

Pharmacological Reference
Function
37

Root of Pueraria lobata
Ohwi (Legminosae)

Plane

Spicy,
Sweet

Cinnamon
Bark

Bark of Cinnamomum cassia
Blume (Lauraceae)

Warm

Spicy,
Sweet

Asiasarum
Root

Root and Rhizome of
Asiasarum sieboldii F.
Maekawa or A.
heterotropoides F. Maekawa
var. mandshuricum F.
Maekawa (Aristolochiaceae)

Warm

Spicy

Ginger
Rhizome

Rhizome of Zingiber
officinale Roscoe
（Zingiberaceae）

Warm

Spicy

Ephedra Herb

Stem of Ephedra sinica
Stapf or E. intermedia
Schrenk et C.A. Meyer, or E.
equisetina Bunge
(Ephedraceae)

Warm

Spicy,
Bitter

Saposhnikovia Root and Rhizome of
Root and
Saposhnikovia divaricata
Rhizome
Schischkin（Umbelliferae）

Warm

Spicy,
Sweet

Mentha Herb

Aerial part of Mentha
arvensis L. var. piperascens
Malinvaud （Lamiaceae）

Cool

Spicy

Perilla Herb

Leaf and branch of Perilla
frutescens Britton var. acuta
Kudo or P. frutescens
Britton var. crispa Decaisne
（Lamiaceae）

Warm

Spicy

Resolving the
exterior,
Reinforcing qi

33

Green perilla
Herb

Leaf and branch of Perilla
frutescens (L.) Britton var.
crispa f. viridis Makino
(Lamiaceae)

Warm

Spicy

Resolving the
exterior,
Reinforcing qi

34

Citrus Unshiu
Peel

Peel of Citrus unshiu
Markowicz or C. reticulata
Blanco (Rutaceae)

Warm

Spicy,
Bitter

Regulating qiflowing

Magnolia
Bark

Bark of Magnolia obovata
Thunberg, M. officinalis
Rehder et Wilson or M.
officinalis Rehder et Wilson
var. biloba Rehder et Wilson
(Magnoliaceae)

Warm

Spicy,
Bitter

Regulating qiflowing

Japanese
Zanthoxylum
Peel

Peel of Zanthoxylum
piperitum De Candolle
（Rutaceae）

Warm

Spicy

Warming spleen
and stomach for
dispelling Cold

38

Resolving the
exterior (Enamate
pathogen at
exterior location)

25, 36

35

26
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A green perilla water extract was fractionated by the liquid‐liquid separation method using
ethyl acetate, n-butanol, and water [8]. The ethyl acetate-soluble part remarkably suppressed NO
production induced by interleukin (IL)-1β in the hepatocytes. Shisoflavanone A, 5,8-dihydroxy7-methoxy-flavanone, negletin, luteolin, apigenin, and rosmarinic acid were isolated as the NOsuppressing constituents from the ethyl acetate-soluble fraction of green perilla extract [34].
Saposhnikovia root and rhizome are the root and rhizome of Saposhnikovia divaricata Schischkin
(Umbelliferae)and have spicy and sweet tastes. 3'-O-Angeloylhamaudol, hamaudol and
ledebouriellol were isolated from saposhnikovia root and rhizome as the NO-suppressing
constituents [35] (Figure 3).
The NO production-suppressing constituents were also isolated from hard herbal medicines.
Hong et al. reported that the constituents in ginger extracts, such as [6]-shogaol, which suppressed
NO production in macrophage cells [36]. Hu et al. isolated puerarin, a constituent to suppress NO
production, from Pueraria Root [37]. He et al. reported such constituents in Cinnamon Bark: (+)threo-(7S,8R)-guaiacylglycerol-β-coniferyl

aldehyde

ether

and

(+)-erythro-(7S,8S)-

guaiacylglycerol-β-coniferyl aldehyde ether [38].
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Figure 3. NO-suppressing constituents in the crude drugs with spicy taste. Shisoflavanone A, 5,8Dihydroxy-7-methoxyflavanone, negletin, luteolin, apigenin are flavonoids. Rosmarinic acid is a
phenylpropanoid, and 3'-O-angeloylhamaudol, hamaudol, and ledebouriellol are chromons.
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CONCLUSION
We have investigated anti-inflammatory constituents in crude drugs and foods by monitoring NO
production in the hepatocytes. We speculated that anti-inflammatory constituents are included in
the crude drugs and foods with cold or cool property or those with bitter or spicy taste. Indeed,
we found many anti-inflammatory constituents of six crude drugs and two foods. In the
advancement of Kampo medicine, crude drugs and foods with cold or cool properties and with
bitter taste include anti-inflammatory constituents, which have pharmacological functions of
clearing heat, resolving qi-stagination, and resolving the exterior to maintain internal balance.

EXPERIMENTAL
Materials and Methods
Active constituents were extracted by hot water or methanol and separated from crude drugs and
foods. Hot-water extraction (decoction) was often used to prepare Kampo medicine. Then, the
extract was fractionated by hydrophobicity into three crude fractions, including ethyl acetatesoluble, n-butanol-soluble, and water-soluble fractions. These fractions were purified by silica
gel chromatography, thin-layer chromatography, or high-performance liquid chromatography to
purify constituents. Their chemical structures were determined by nuclear magnetic resonance
and mass spectra analyses. Details on the identification and quantification of the compounds used
in the pharmacological assays are described in the references of Table 6.
Table 6. Compounds isolated in our studies and other studies.
Crude drugs or foods
Coptis Rhizome
Phellodendron Bark
Lonicera Flower
Cherry Bark
Atractylodes lancea Rhizome

Compounds

Reference

Berberine
Brberine, limonin, obakunone
Chlorogenic acid
Sakuranetin, naringenin
(2E, 8R)-Decene-4,6-diyne-1,8-diol-8-O-βD-glucopyranoside

7
7
8
9
15

Asparagus

[S]-Asfural, 5-hydroxymethyl-2-furfural

21

Green perilla Herb

Shisoflavanone A, negletin, luteolin,
5,8-dihydroxy-7-methoxyflavanone,
apigenin, rosmarinic acid

34

Saposhnikovia Root and
Rhizome

3'-O-Angeloylhamaudol, hamaudol,
ledebouriellol

35

Scutellaria Root
Gardenia Fruit
Moutan Bark
Bitter melon

Baicalin, baicalein, wogonin, oroxylin A
Genipin, crocetin
Paeonol
Ethanolic extract

10, 11
12, 13
16
20
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Turmeric

Curcumin

22

Green tea
Chrysanthemum Flower
Ginger Rhizome
Pueraria Root
Cinnamon Bark

Theanine
cis-Spiroketalenolether polyyne
[6]-Gingerol, [6]-shogaol
Puerarin
(+)-threo-(7S,8R)-Guaiacylglycerol-βconiferyl aldehyde ether and (+)-erythro(7S,8S)-guaiacylglycerol-β-coniferyl
aldehyde ether

23
24
25, 36
37
38

In vitro evaluation of anti-inflammatory effects
Anti-inflammatory effects were examined by monitoring the production of pro-inflammatory
mediators. Primary cultured rat hepatocytes produce pro-inflammatory mediators, such as NO,
pro-inflammatory cytokines, and chemokines in the presence of IL-1β [39,40]. The constituents
isolated from crude drugs or foods were analyzed by these methods to measure the expression of
the pro-inflammatory mediators in the hepatocytes. These mediators were detected by enzymelinked immunosorbent assay and western blot analysis [for example, 40], and their mRNA levels
were measured by reverse transcription–polymerase chain reaction. To compare antiinflammatory potencies of crude drugs or foods, or their constituent, half-maximal inhibitory
concentrations were calculated.
GLOSSARY
Blood: The “red fluid” flowing through the body carrying nutrients and maintaining life. A
concept based on Kampo medicine.
Five elements theory: A basic concept of an ancient Chinese medicine. All matter consists of
five elements; i.e., wood, fire, earth, metal, and water.
Five tastes: Sour, bitter, sweet, spicy, and salty. Categories of tastes are classified by the ancient
Chinese yin-yang theory.
Four properties: Cold, cool, warm, and heat. Categories of properties are classified by the
ancient Chinese yin-yang theory.
Gehyo (Japanese): Resolving the exterior to emanate pathogens at exterior location with spicy
and warm or cool natured drugs.
Jiin (Japanese): To nourish yin by the supplementation of body fluids.
Kampo medicine: Traditional Japanese medicine based on traditional Chinese medicine, which
was brought to Japan in the 5th and 6th centuries. Kampo Medicine was independently developed
in Japan in the 18th century.
Kiutu (Japanese): Qi-stagnation. An example of pathological conditions of qi.
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Qi: The fundamental energy that carries out living activities. A concept based on Kampo
medicine and traditional Chinese medicine.
Qi, Blood, and Water: Three constituent elements or categories of the human body in Kampo
medicine and traditional Chinese medicine.
Traditional Chinese medicine: Medicine to treat diseases using plant-based natural products,
whose prototype was born in ancient China about 3,000 years ago.
Water: The “colorless fluid” flowing through the body carrying nutrients and maintaining life.
Yakuno (Japanese): The pharmacological functions of crude drugs in Kampo medicine.
Yin-yang theory: The basic concept of ancient Chinese medicine, which everything in the
universe is classified into two categories, yin and yang. For example, heat and cold, day and night,
and man and woman.
Abbreviations: NO, nitric oxide; IL, interleukin.
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