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Review
Looking back our recent publications of the tumor-specificity of chromone derivatives
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! Meikai University Research Institute of Odontology (M-RIO), 2 Shanghai Ninth People's Hospital, Shanghai Jiao Tong

University School of Medicine, 3 Department of Medical Molecular Informatics, Meiji Pharmaceutical University, 4 Laboratory
of Bioorganic Chemistry, Department of Pharmaceutical Sciences, Faculty of Pharmacy and Pharmaceutical Sciences, Josai
University

[Key words: chromone derivatives, tumor-specificity, apoptosis-oriented]

Abstract

This article summarizes our recent studies of tumor-specificities of chromone derivatives.
Anticancer drugs showed much higher cytotoxicity against human oral squamous cell
carcinoma cell lines as compared with human normal oral mesenchymal cells. Chromone
derivatives showed comparable tumor-specificity, whereas most of low molecular weight
polyphenols showed much lower tumor-specificity. However, anticancer drugs showed
potent cytotoxicity against human normal oral epithelial cells whereas most of chromones
derivatives showed much lower keratinocyte toxicity, with or without apoptosis-inducing
activity. QSAR analysis demonstrated high correlation between tumor-specificity and
chemical descriptors characterized by 3D-molecular shape. These results suggest the
limitation of apoptosis-oriented research and the applicability of chromone derivatives as
new anti-cancer agents.
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Abstract

Due to its low level of food self-sufficiency, Japan relies on food imports from other countries. China is one
of Japan’s most important trading partners (especially in agricultural products). Japan imports more food from
China is than from most other countries; hence, food sufficiency in Japan is highly dependent on China. This
paper aims to analyse the recent trends and prospects of food trade between Japan and China. Specifically,
we contribute by confirming the following points. First, Japan’s food self-sufficiency is low, and this trend is
continuing. Second, Chinese products account for a large proportion of Japan’s food imports, making this trade
relationship indispensable to Japan. Third, due to Japan’s low birth rate and ageing population, the production
of the food industry in Japan is declining, and actions must be taken to protect Japan’s food industry. Fourth, as
China encounters changes (e. g. admission into the World Trade Organisation), Japan will need to consider the
trends in China to maintain a stable supply of food imports.

1. Introduction

Japan, with its low level of food self-sufficiency,
relies on imports of food from overseas. China,
one of the largest countries in the world with a
large population and vast land resources, is one of
Japan’s most important trading partners, especially
in agricultural products. Because both countries are
in the East Asian region, trade between these two
countries has a geographical advantage. The amount
of food imported to Japan from China is much larger
than that from most other countries; hence, food
sufficiency in Japan is highly dependent on China.
This paper tries to analyse the trend and prospects
of food trade between Japan and China. The rest of
this paper is organised as follows. In Section 2, we

analyse Japanese food self-sufficiency by looking

at its imports and exports. Section 3 explores the
current situation of Japanese food importation from
China. Section 4 analyses Japan’s domestic supply
in its food industry and considers future issues.
In Section 5, we study the situation of the food

industry in China. Finally, Section 6 concludes.

2. Food Self-Sufficiency in Japan

In this section, we aim to analyse the situation
of food self-sufficiency in Japan by looking at its
food trade. We begin the analysis by examining
the breakdown of Japanese exports and imports.
Japan has a reputation for its industrial products,
such as machinery and consumer electronics, and
these comprise Japan’s major export items. In

contrast, compared to other countries, food is not a
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big export for Japan; in fact, the country

Table 1. Descriptive Statistics of Japan’s Net Export Ratio of Food

is not self-sufficient in food production.
Year

Standard Minimum Maximum

Observation  Mean

This is due mainly to its relatively high Deviation _ Value Value
. . 2007 12 —-0.8727 0.0131 —0.8879 —0.8467
prices for goods and services and the
2008 12 —0.8777 0.0091 —0.8926  —0.8659
Consequently, many foods consumed 2010 12 —0.8546  0.0212  —0.8805 —0.8174
in Japan are imported from foreign 2011 12 —0.8834  0.0208  —0.9137 —0.8486
. 2012 12 —0.8853 0.0141 -0.9129 —0.8594
countries.
Table 1 shows the descrini o 2013 12 —0.8741  0.0127  —0.8932  —0.8468
able 1 shows the descriptive statistics 5 12 ~0.8665 00152  —0.8956 —0.8414
of Japanese net export ratio of food in 2015 12 —0.8426 0.0153 —08601 —0.8030
the period between 2007 and 2018'. As 2016 12 -0.8262  0.0166 —-0.8455  —0.7910
can be seen from the table, Japan’s net 2017 12 —0.8320  0.0243 —0.8700  —0.7790
2018 8 —0.8222 0.0159 —0.8441 —0.7969

export ratios are negative in the period

without exceptions, indicating that

Table 2. Descriptive Statistics of the Ratio between Japan’s Food

Japan always imports more food than

Imports from China and Japan’s Total Food Imports

it exports. In other words, Japan’s food

Standard Minimum Maximum

self-sufficiency rate is low, and it has Year Observation ~ Mean . .. e Value
consistently depended on imports from 2007 12 0.1499  0.0129 0.1255 0.1722
other countries. More specifically, the ~ 2008 12 0.1152 0.0169 0.0857 0.1539
value of Japan’s net export ratio of food 2009 12 0.1276 0.0156 0.0883 0.1478
. 2010 12 0.1350 0.0122 0.1043 0.1508
was constantly in a range between -0.8 2011 12 0.1277 0.0108 0.1156 0.1514
and -0.9 in the period between 2007 and 2012 12 0.1364 0.0134 0.1013 0.1552
2018. In addition, the standard deviations 2013 12 0.1357 0.0125 0.1085 0.1559
of the values are small, without indicating 2014 12 0.1384 0.0144 0.1219 0.1661
. s 2015 12 0.1393 0.0154 0.1040 0.1625
noticeable changes. Thus, Japan’s
) - ) i 2016 12 0.1360 0.0066 0.1280 0.1504
reliance on food imports is high and 547 12 0.1295 00129  0.1050  0.1546
persistent. Japan’s food sufficiency will 2018 8 0.1290  0.0117 0.1028 0.1363

continue to depend on imports from other
countries because domestic conditions are hardly

expected to change.

3. Japanese food imports from China
As discussed in the previous section, Japan’s food
sufficiency relies heavily on imports from abroad. In

this section, we examine Japanese food imports in

more detail. Table 2 shows the descriptive statistics
of the ratio between Japan’s food import from China
and Japan’s total food import in each year®. Even
though small fluctuations are seen, 10% to 15% of
Japan’s total food imports came from China in every
year from 2007 to 2018—a higher proportion than

most other countries. In other words, Japan has had

IThe data are sourced from Trade Statistics of Japan (http://www.customs.go.jp/toukei/srch/index.htm): table of major items (http://

www.customs.go.jp/toukei/srch/index.htm?M=57&P=0). According to the data, food includes seafood, meat, cereals, vegetables
and fruits. The net export ratio is defined as ‘(export-import)/ (export+import)’ in its prices.

The descriptive statistics in each year is derived by using the Japanese monthly net export ratio of food from January to December
in that year. Because the data were not available at the time of writing this paper, the descriptive statistics in 2018 only covers the

period between January and August.
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Table 3: The Percentages of Each Imported Item in Total Food Import from China

Year Observation Seafood Meat Cereals  Vegetables  Fruits
2007 12 0.3425 0.1363 0.0725 0.2385 0.0821
2008 12 0.3480 0.1151 0.0496 0.2412 0.0898
2009 12 0.3260 0.1190 0.0508 0.2469 0.0793
2010 12 0.3250 0.1245 0.0466 0.2636 0.0807
2011 12 0.3306 0.1382 0.0427 0.2737 0.0904
2012 12 0.3080 0.1454 0.0422 0.2661 0.0923
2013 12 0.2941 0.1438 0.0405 0.2826 0.0894
2014 12 0.2870 0.1392 0.0375 0.2796 0.0834
2015 12 0.2914 0.1214 0.0407 0.2897 0.0851
2016 12 0.3086 0.1112 0.0369 0.2963 0.0842
2017 12 0.3259 0.1246 0.0328 0.2974 0.0858
2018 8 0.3230 0.1226 0.0369 0.2912 0.0828

a strong and persistent dependence on China in this volume began to increase in a few years. This

period. indicates that Japan has found that it is hard to

However, closer inspection reveals that food
imports from China temporary fell in the period
between 2008 and 2009. This was likely due to
an incident of contamination in imported frozen
dumplings from China® that caused the Japanese
market to lose trust in the safety of Chinese imports.
Hence, the demand for food imported from China
declined in this period. This indicates that Japanese
consumers have a strong interest in food safety.
The government is also aware of domestic food
safety issues, and new food safety standards were
introduced?.

Even though the incident temporarily reduced

Japan’s demand for food from China, its import

substitute for its dependence on Chinese food
imports.

Next, we look at Japan’s food imports from
China in greater detail. Table 3 summarises the
percentages of each category in the total food
imports from China®. The percentages of seafood
and vegetables imported are much larger than those
of other imported food items. The major imported
food items from China (especially vegetables) are
considered labour-intensive products. Hence, China,
a country with a vast population and relatively
low wages such as China has an advantage in food

production.

2The data source of Table 2 and the items included in food are identical to those presented in footnote 1. We calculate the ratio
in each month by dividing Japan’s monthly food import from China by Japan’s monthly food import from the world, then deriving
its yearly descriptive statistics by using the ratio from January to December in each year. Because the data was not available at the
time of writing this paper, the descriptive statistics in 2018 only covers the period between January and August.

3Since December 2007 to January 2008, at least 10 people in Japan became ill by eating frozen dumplings made by Tianyang
food processing in China. The subsequent inspection found that the frozen dumplings contained an insecticide harmful to human
bodies.”

“In 2006, the Japanese Ministry of Health, Labour and Welfare introduced the positive list system which aims to prohibit the
distribution of foods containing agricultural chemicals above a certain level if a maximum residue limit is not applied 2

SA data source of Table 3 is identical to the ones presented in footnote 1. The percentages are calculated by using the following
procedure. First, we divide the monthly values of each item imported from China by monthly total value of food imported from
China (the values are in its prices). Then, we calculate its average in a period between January and December in each year. Because
the data was not available at the time of writing this paper, the percentage in 2018 only covers the period between January and
August.
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4. Japanese Domestic Supply of Agricultural

Products

As seen in the previous section, Japan imports
a substantial amount of food (especially seafood
and vegetables) from China to cover shortages
of self-sufficiency. In this section, we study the
current situation of the Japanese domestic supply
of agricultural products (including vegetables), and
attempt to predict the future situation. Compared
to other countries, such as China, Japan does
not have a comparative advantage in the supply
of agricultural products, mainly due to the high
price level of goods and services and the limited
availability of land.

A few issues have negatively affected the
Japanese domestic supply of vegetables. First, more
women in Japan are working. However, due to a
lack of societal support for working females, it is
difficult for women to balance work and childcare.
Hence, many working women in Japan are choosing
not to have children, leading to the trends of a

declining of birth rate and an ageing population in

Table 4. Shipments (in tonnes), Yield (in tonnes) and
Crop Acreage (in hectares) of Agricultural Products in
Japan

Year Shipment Yield Crop Acreage
(tonnes) (tonnes) (hectare)
2007 12,230,000 14,746,000 503,400
2008 12,135,000 14,622,000 500,700
2009 11,689,000 14,072,000 498,200
2010 11,129,000 13,365,000 495,600
2011 11,298,000 13,513,000 490,400
2012 11,561,000 13,799,000 488,400
2013 11,451,000 13,551,000 481,100
2014 11,670,000 13,764,000 477,800
2015 11,606,000 13,654,000 474,700
2016 11,204,000 13,180,000 471,600

Japan, which are expected to continue.

Second, due to urbanisation and changes in
people’s lifestyles, there are fewer young workers
willing to engage in agriculture in Japan. Many
families traditionally engaging in agriculture in
Japan are suffering from a shortage of successors.

Due to the above-mentioned reasons, the domestic
supply of agricultural products in Japan is expected
to decline due to diminishing inputs. This trend
can also be seen from the data. Table 4 shows the
shipments (in tonnes), yield (in tonnes) and crop
acreage (in hectares) of agricultural products in Japan
from 2007 to 20165, Although we can see some
temporary increases, all items (shipments, yields
and crop acreage) show decreasing trends in the
long-term. The decreasing trends indicate the falling
number of Japanese people engaged in agriculture.
More specifically, the crop acreage of agricultural
products has been constantly decreasing since 2007;
this is likely due to farmers discontinuing farming
activities’.

Unless measures are taken, declines in the domestic
supply of agricultural products and a heavier reliance
on China for food imports are unavoidable. One
of the potential measures to avoid this decline is to
procure labourers from other countries to maintain
the supply. Some emerging countries have a younger
average age of citizens (Vietnam, for example),
and many workers seek opportunities to work and
receiving training in developed countries. Accepting
foreign agriculture labourers may help to arrest
the drop in supply. Such measures are already
proceeding. The Japanese government has recently
considered expanding the acceptance of foreign
workers in some industries (including agriculture).

Figure 1 demonstrates the above situation using the

5The data are sourced from Japanese Ministry of Agriculture, Forestry and Fisheries: crop statistics survey (http://www.maff.
go.jp/j/tokei/kouhyou/sakumotu/sakkyou_yasai/). Due to availability of a data source, the period covered by Table 4 is shorter than

in Table 1, 2 and 3.

"Shipments and yields may become rich due to climate changes, but crop acreage is not easily affected by climate.
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Figure 1. The Demonstrated Market Situation of
Japanese Agriculture

(P, Q, S, D, E stand for price, quantity traded, supply, demand
and market equilibrium of agricultural products in Japan).

supply-demand curve in economics®.

However, Japan is not the only country suffering
with labour shortages from a declining birth rate and
aging population; other developed countries are also
in a similar situation. Thus, Japan will be competing
with other developed countries to acquire a limited
number of foreign young labourers.

Another potential measure to help protect the
Japanese agriculture industry is to differentiate
Japanese agricultural products from imported
products by adding value in food safety and quality.
Since the price level of goods and services are
high in Japan, Japanese agricultural products have
almost no chance to compete on price with foreign-
made products. Instead, of being competitive in
price, Japanese products may increase consumers’
demand by focusing on their safety over imported
products. As discussed earlier with the example

of the imported frozen dumplings from China,

Japanese consumers are very concerned with food
safety and many of them believe that domestically
produced foods are safe. Such consumers would
not mind paying higher prices for the benefit of
food safety. Japanese producers should avoid
making their products perfect substitutes for foreign
countries’ products and focus on the value of safety

in domestic products.

5. The Food Industry in China

In this section, we analyse the situation of the
food industry in China. As mentioned, China is one
of the most important trading partners for Japan
(especially in agricultural products), and Japan’s
dependence on imported food from China will
remain high in the future. However, like Japan,
the situation of the food industry in China is also
changing. To maintain stable food importation from
China, Japan must consider the circumstances in
China.

In recent years, a major turning point in China’s
foreign trade (including agriculture) is its inclusion
in the World Trade Organisation (WTO)®. As
part of its accession, China agreed to provide
no agricultural export subsidies and to limit its
domestic support to farmers to 8.5 percent of
their production value ¥. Even though the impact
was limited, there were some adverse effect on
agriculture in China, such as a reduction in the
agricultural output and food self-sufficiency rate
and an increase in rural-urban income inequality *.
China’s agricultural imports increased more than its
exports ©. Moreover, the comparative advantage of
processed agricultural products increased; however,

that of horticultural products, animal products and

8In economics, goods are traded at market equilibrium 3

. Market equilibrium is influenced by the supply and the demand of a

good ). When an input of the good (e.g. labour) declines, the supply curve shifts to the left (i.e. S; to S,), resulting in a higher

price (i.e. P; to P,) and less quantity traded (i.e. Q; to Q,) 3, Procuring of labours will help shifting the supply curve to the right (i.e.
S, to S;), resulting in maintaining the price and the quantity traded (i.e. P, and Q) 3. The author provides Figure 1 by partially

referring to reference 3,

9China became a member of WTO in December 2001 4.
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land-intensive products decreased ©.

In addition, China has seen new activity in its
foreign trade. Specifically, trade between China
and the Association of South-East Asian Nations
(ASEAN) is increasingly active since the ASEAN-
China Free Trade Agreement (ACFTA) in 2002 7.
As a part of the agreement, a program called Early
Harvest was launched, and many agricultural products
began to be traded without tariffs ”. Both China and
the ASEAN countries can benefit from exploiting
their comparative advantages in agricultural industry
by deepening their integrations 7.

Moreover, the economic situation in China has
also been changing. Since the economic reforms in
the 1970s, employment opportunity generated by
industrialisation induced the migration of workers
from rural areas to urban areas in China &, causing the
labour productivity of agriculture to decrease ®. Thus,
similar to the history of other developed countries,

economic development has induced urbanisation in
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Abstract

"Dietary education" attracts attention from children's education field in Japan. The most
important thing in dietary education for children is to have fun eating. | summarized the
basic knowledge of dietary education, which you would like to know when you nurture your
children to be able to eat food happily, and also introduced the figure of a child aiming at
food education and concrete devises. | also showed the goals of dietary education at early
childhood, school age, and adolescence. Food is the only act that a child can feel with five
senses, which is the basis of child rearing and education. Through various experiences it is
required to promote food education to acquire knowledge on "eating" and ability to select

"food"and educate people who can practice healthy eating habits.
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Foods with Function Claims stating blood circulation by monoglucosyl hesperidin and
skin moisture by collagen peptide
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" Institute of Health Sciences, Ezaki Glico Co., Ltd.
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Abstract

We have completed the submission of the required information about "Hesperidin & Collagen”
for Foods with Function Claims in January 2018. Its functional components are "monoglucosyl
hesperidin" and "fish-derived low-molecular-weight collagen peptide". In the fall of 2018, we reached
the release of the package renewed one.
Up until November 1st, 2018, there are thirty-two foods with functional claims in which the functional
component is "monoglucosyl hesperidin”, and twenty-eight of them claim to have the function relating
to blood circulation or body temperature. Additionally, these twenty-eight products have based their
functions on our previous research papers through the systemic literature review. We will introduce
the functions of our product in relation to improving body temperature and blood flow.

In addition, this product is the first to state the collagen peptide as the functional component
in improving the skin moisture. We have proposed the mechanisms of action to support collagen
peptide as the functional component.
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FELTWET, 20N\ T a0 (@RELID) IFREMS ORI RETHEBEIN TV S miE
TT7H o2 aoRT Ry a bl kR TBE/NNENASTEYDRVRIETYT, 0O,
BLCY Y adBTIEA XT3y (RILM, Z. schinifolium) D&V ET, Y3 ohEE
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)i D hE
Efficacy of traditional medicine “KAMPO”

(4) ERFERBOEY)FI{ER
Biological effects of traditional Chinese medicine Colla corii asini

B % (LiXiao)!" B2 & (Feng Liao)2 R#£LU (Xiangshan Zhou)2 ZEEIE (Yufeng Qin)2
=31 {EttH (Nobuhiko Miwa)3

TEAENKE LonERFEEREFHEE,
PHEERBERETIREMARFD, RAMBRGERANE, 3 RUILBAFEGERTH

& Coic

FIRB (Colla corii asini, E jiao) (FHETHLI A SHEONTWESEAED—ET, O/\OEEZHHE
ISR A THREE, KDME, KEHE—MBICRLTLICKVBIONTBRTHS (Figl), FIBOER
PRISF % S AICEEE LTz DId 2500 FRIDEFE A+ %A1 ThHhd., FEZEEHD/ 1 TIVHEEE
MFETHLHEAER (LADDIFATOE & D) IKIFMBICDOWNT, kM, #E, "RESENS
LFEDIERAND B ERH L TV D, BIRTIEFRBABREANIE FEARELM, REE THE I8
MRS DARICEIRG 5 WIIMODEAEEHRA TRV ON S, REILEREORMELEL LM
BHASRLENTVWSEDE LT, FESNHEROEFEMSARIE [HERM, AR GRITHER
Thas, ABEANITS) & TRBRETE] ITBBENTWS, ILERBICESITSRMAMBRGE
FR/NE] (BRFAIFIE4L) DM DELERIMNISHREOEA UL & L TERENTWLS (Fig2), AFE, [
BICDWT, FEBLURETIEZHOMET IV —THREZNRIA AT > TH Y, SEOMEH
wHK L. ABTIERBOBMMDELUTE
YIERIWERIC DWW TRBN T 2,

EA&[2008]195 X f
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[
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Fig1. Colla corii asini (E’jiao) is made by extraction g
from donkey skin. K vy T G e
A. A mammy donkey and her baby were in the barn. B.
The black donkeys with slender legs can provide the best ~ 192- Dong E E Jiao, Ltd.’s technique of
skin for making Colla corii asini. C. The package of Colla  Manufacturing Colla corii asini has been recognized
corii asini manufactured by Dong E E Jiao, Ltd. D. Blocks ~ as @ national intangible cultural heritage by the
of Colla corii asini. State Council of the People’s Republic of China.
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Table 1. Contents of amino acid in Colla corii asini from 13 Table 2. Contents of amino acid in

manufactures®. Colla corii asinifrom Dong

E E'jiao Ltd?.
Amino acid Content Average content
(V/v%) (v/v%) Aminoacid  Content (v/v%)

Asp 183 - 571 4.29 Asp 511 - 6.02
Glu 298 - 10.80 7.95 Glu 8.48 - 9.83
Ser 0.70 - 3.31 2.48 Hyp 9.69 - 11.01
Arg 261 - 7.62 5.88 Arg 8.85 - 10.16
Gly 8.61 - 2476 19.18 Gly 19.87 - 22.04
Thr 052 - 194 1.36 Pro 11.85 - 15.00
Pro 412 - 1350 10.11 Val 201 - 210
Ala 322 - 892 6.99 lle 122 - 135
Val 083 - 252 1.91 Ala 8.05 - 8.67
Met 036 - 1.17 0.79 Leu 288 - 3.13
Cys N/A N/A Phe 208 - 241
lle 053 - 164 1.2 His 0.72 - 0.89
Leu 1.00 - 294 2.21 Lys 472 - 521
Trp N/A N/A
Phe 061 - 1.89 14
His 0.18 - 0.75 051 1. MRBOBEMMS
Lys 163 - 4.52 3.49 FIBOMDIEEICT = /B, RXT
Try 041 - 143 091 F FfE, Z¥EEE (polysaccharides), =
Total amino acid 30.14 - 93.42 70.66 258 IEIERES L UEREMA
Total essential aminoacid ~ 5.48 - 16.62 12.36 AEIC L UBREIN TS,
1-1. 7= /8

7/ BISHBDERD T, TDEIEIEHN 70.66% CTH B, FMBOHICDECES 16 T EEDT
S/ BHEET D, PETCIIMBRESHEENFEII SN [ PEARLFIEZE (Pharmacopoeia of
the People’s Republic of China), 2015 “EkR ], HYP, Gly, Phe & Pro D 4 f@8ED 7 = /B EAE(C
DT, BIEME (§2)8% HYP 8%, Gly 18%, Phe 7.0%, Pro 10%) A& E L TW3, Gly & Pro
WEOAZ—FT VAREEZSND, MRETIE, PEOERANRO TS 4BEDT = /BDR
EEEEFCLILEOD, BEELTEDLDNDONORIEBLREY—TClEEWN e, A—H—0%
ERMCLE>TERT I/ BOEEENERE D, Yu s Lild 2014 FICHIR 13 A—H—DMBHROD
77 = /B (Tablel) & HPLC CEENHETL, MBEFMED 3D 7+ v H—FU v MEEERE L,
R BAISIREDORBEIMEBELRIT VDD, FORRITHITZT7I / BEEEN—TEL
TW3% (Table2) ¥,

1-2. =3IV

FBOSRASER, #FEh, H, <HY, AMAVFIL, DIV O LEERGEIXZIVHIEES
NTW2 (Table2) ¥, %58, EED FAO/WHO BEIEBDAINMEPIREHE (JECFA) HDNEDHE
SN ELBIRIEL VENEDD, He, HEOEELIRXIIVEMBLLSKBHINTNSY
(Table3), F£/z, FIBOENEA—H—ICE>TCERIRTIVOEEENEKL S,
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Biological effects of traditional Chinese medicine Colla corii asini

Table 3. Contents of useful minerals in Colla corii asini

Useful mineral K Mn Ba Zn Sr Mg Ca Fe
5.16 247 2.52 532 1276 32507 200.63 36.62
Content (ppm) S § § S S § S S

1928  6.22 9.91 20.29 2540 673.62 423.75 247.96

Table 4. Content of harmful minerals in Colla corii asini

Harmful mineral Cu As Cd Hg Pb
Content (ppm) 0.851 ~ 14349 0.062 ~0.8396 0.005~0.113 0.003 ~0.088 0.299 ~ 1.186

Upper limit (ppm)
in Pharmacopoeia
of the People’s
Republic of China

20.0 2.0 03 0.2 5

1-3. ZiE8E

7L Z BB (Dermatan sulfate, DS) (EFIBRICIFEET 2ELZWEATHY, £7/LbOVE -
AV FAAMF YV ERICLTASEZAEBTRD E L TREENTWVS, DS IEN/NY > ELER%Z
#5, Antithrombin [l D/EFRZ% 1000 &M@ L L, MEEE - SEARICHEARZIFT >, Fan SixA/\
DRI DS EEEHHY 1.24 ~ 1.84 mg/g EE L7,

1.4. ZOMODRS

(G d)==1" methyl palmitate, methyl stearate, methyl oleate, methyl lioleate & methyl liolenate hiEss
DEBBHIEET Y, MBROEHRMAMSD & LT, s-methyl thioacetate, 2,6-dimethylpyrazine
2-ethyl-3,6-dimethylpyrazine % & Uéb & T 5 65 FEFBDZE ) B OB E N,

2. MK - EMRANDEE

FEORRIRIZCTIE, MRBHEIRG 2 W IO EHE L THMMERS, Sz Ham, B4E
FRUBME K EREEIC K B EMREREE THEOWREICALS Y, EARSIIBZCRETN
ZHEDD, BENGHEFEATITONZZ VA LMEEEBREOIE 7 A LN)VAE W EEERTZE
WEEREMDEZDEW, Li Bid 72 40 p- P BEMEDEEE Z > 2 LMEICRBIAER (48 4)
ERINIBEE (24 8) LHLTE Dt 29BREICOz> THRBOBBEMEAER LI, MBaEE CIdm
FAANE/OE B MHD) A 11.1% EF LicZ &IlTxd LT, SRR CTld Hb A 5.4% KT L1z (p<0.001)
W BRRTIE, ALBK - R CHBEMNL L TESNERTF R 5-FU KU X #REB5TIC
£BBM< A LT, GM-CSF, EPO, CFU-E & CFU-GM OERERE L, FRIDIER & FAIMERER
EELEEDZMRAD DT EHBESHITET Y,

3. REVATLADEE

FMEBROERICL DL, FRIEZRTOA REICKEAT T ADEBHARTICH LT, HENES
KU R M B A BT 21EAN DS Y. MEETILS Y MCHBIFETBAERIGICH LT,
mRISEESRENRETRLE Y,

4. MEELIER
fRBIEZEBNEIMBIL DS S EHARE TN, Wang 51& D-galactose (D-gal) DIRETHEL
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AL ET IV D RICHIRBZ 8 BEREO®RS Lic, TDERELT, MR D-gal RE5ICKBHID
ADFEET, BWRR, SMOETNSIUOERGREE (FE, SR, AR R sHoRdz
BEICHEL, REBOMBIHEERICALT ST EMBESHMNTESE Y Xu SIERBIIKS
FRIDNA T 3 DHEMEDHBTT U =SV HIVENERL KHEEREL, in vitro ICHBVT DA AM
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Introduction

Colla corii asini (E’jiao) is a traditional Chinese medicine made of the extract from donkey skin by boiling
the skin with rice wine, sugar and oil for several days (Fig. 1). The records of Colla corii asini for clinical
practice were first written on an ancient medical book “recipes for 52 diseases” approximately 2500 years ago.
In another ancient Chinese medical book “The Classic of Herbal Medicine”, Colla corii asini was described
as a medicine for hemostasis, feebleness, miscarriage and so on. Nowadays Colla corii asini has been used
independently or combined with other traditional Chinese medicine for the treatment of irregularity of
menstruation, metrorrhagia, miscarriage, infertility and chronic cough. The most famous district for producing
Colla corii asini is Done-E country in Shandong province in China. Early in the Six Dynasties Period of China,
a famous doctor named Hongjing Tao wrote “E’jiao is produced in Dong-E. That is the reason why it was
named E’jiao” in his book “Ben Cao Jing Ji Zhu”. The technology of manufacturing Colla corii asini in Dong-
E-E-Jiao Co. Ltd. was honored as a national intangible cultural heritage by the State Council of the People’s
Republic of China (Fig. 2). Recent years, many research groups in China or Korea have studied the contents
and biological effects of Colla corii asini by using modern technologies and published numerous articles (most
of them are in Chinese). Here we will introduce the chemical contents isolated from Colla corii asini and its

biological activities.

1. Active component of Colla corii asini
The main components of Colla corii asini are amino acids. Colla corii asini also contains peptides,
polysaccharides, minerals, fatty acids and volatile compounds.

1-1. Amino acids

Amino acids are the principal ingredients of Colla corii asini. The percentage of amino acids in Colla corii
asini is about 70.66%. 16 types of amino acids have been detected from Colla corii asini. Pharmacopoeia
of the People’s Republic of China (2015 ver.) has established the standards for its quality control. The
requirement of contents of amino acids in Colla corii asini is that four types of amino acids (HYP, Gly, Phe
and Pro) have to reach the standards: HYP 8%, Gly 18%, Phe 7.0% and Pro 10%, respectively. Gly and Pro are
possibly derived from collagen.

The contents of each amino acid are different in Colla corii asini manufactured from different companies due
to the facts that the donkey skin is not always the same and the manufacturing technics are different. Yu and Li
analyzed the amino acids in Colla corii asini from 13 manufacturers by using HPLC analysis (Table 1)". They
also developed a 3D finger print methods to establish a standard for the quality control. Dong E E’jiao Ltd.
has its own quality control standards. The contents of amino acids in their products are always kept at certain
reliable levels (Table 2)?.

1-2. Minerals
Colla corii asini contains many useful trace-element minerals, such as Fe, Zn, Mn and Ca (Table 3) .
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Although the levels of some harmful minerals are lower than the standards established by The Joint FAO/
WHO Expert Committee on Food Additives (JECFA), some harmful minerals have been minutely detected
from Colla corii asini (Table 4) ¥. The contents of minerals are different from different manufacturers.

1-3. Polysaccharides

Dermatan sulfate (DS) is the main polysaccharide in Colla corii asini. DS can increase the activity
of antithrombin III thousand-fold (which is similar to that of heparin) that consequently regulates blood
coagulation > ®. Fan et al reported that the concentration of DS in donkey skin is about 1.24-1.84 mg/g (dry
tissue) 7.

1-4. Other components

Five types of fatty acids including methyl palmitate, methyl stearate, methyl oleate, methyl lioleate and
methyl liolenate have been detected in Colla corii asini®. Using gas chromatography—mass spectrometry (GC—
MS), gas chromatography—olfactometry (GC—O) and sensory analysis, 65 types of aroma-active components
such as s-methyl thioacetate, 2,6-dimethylpyrazine and 2-ethyl-3,6-dimethylpyrazine were identified in Colla
corii asini ?.

2. Effects of Colla corii asini on the hematopoietic system.

In China, Colla corii asini has been used independently or with other traditional Chinese medicines, for the
treatment of hemorrhagic disease, hypoferric anemia, anaplastic anemia and the chemotherapy-induced side-
effect, bone marrow hematopoietic dysfunction'®. Although there are many case reports about the clinical
effects of Colla corii asini, randomized controlled trails (RCT) (which have a much higher level of evidence)
are quite a few. Li ef al investigated the therapeutic effect of Colla corii asini on hemoglobin concentration
in 72 pregnant patients with B-thalassemia by using RCT method. 48 patients were assigned as the treatment
group who were given 15 g of Colla corii asini per day. 24 patients were assigned as the control group who
did not receive any treatment. 29 weeks later, the hemoglobin (Hb) level in the treatment group increased by
11.1%. In contrast, the Hb level in the control group decreased 5.4% (p < 0.001) '. Wu et al. observed the
effects of enzyme-digested Colla corii asini on 5-FU and radiation-induced anemic mice models. Their results
showed that Colla corii asini was able to stimulate the production of GM-CSF, EPO, CFU-E and CFU-GM,

and increase the number of both red and white blood corpuscular cells '*'¥.

3. Effects of Colla corii asini on the immune system
Zhang et al reported that Colla corii asini could increase the hemolysin content, delayed-type hypersensitivity

(DTH) level and spleen lymphocyte transformation in hydrocortisone-induced immune depression model mice'®.

Colla corii asini also could significantly improve the inflammation in bronchus in asthma model rats '>.

4. Antioxidant effect of Colla corii asini

Colla corii asini has excellent antioxidant activities. Wang et al treated D-Galactose (D-gal)-induced aging
mice with Colla corii asini for 8 weeks. As a result, Colla corii asini could prevent D-gal-caused damages of
important organs, improve appetite, mental conditions, body weight, and antioxidant abilities in the mice'®. Xu
et al reported that Colla corii asini hydrolysates (ACCH) possess more potent antioxidant effects when being
used together with ginkgo biloba extacts (EGb) than being used alone. The combination of ACCH and EGb
was able to inhibit the proliferation of breast cancer cells in vitro'”.

5. Effect of Colla corii asini on chemotherapy side effects

Colla corii asini have showed excellent improvable effects on chemotherapy- induced myelosuppression in
clinical observations. Lie ef al investigated the therapeutic effect of Colla corii asini on radiotherapy-caused
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thrombopenia. 35 patients with malignant tumors were divided into the treatment group (given big dosage of
Colla corii asini orally) and the control group by using RCT method. In the treatment group, the PLT level
(which was very low) was increased one week after treatment, and restored to the normal level three weeks
later, which were significantly better than the control group '®. In animal experiments, Colla corii asini could
extend the lifespans of tumor-transplanted mice and reduce the tumor size '.

6. Other effects

Park et al reported that enzyme-digested Colla corii asini could inhibit the growth of Salmonella enteric
serovar Typhimurium in vitro (MIC is 78 mg/mL and MBC is 1.56 mg/mL) and significantly suppress the
invasion in the small intestines (ilea) of mice injected with Salmonella Typhimurium **. Yang and Li observed
the effect of Colla corii asini and turtle glue on hyperlipidemia by giving the hyperlipidermia model rats the
above-mentioned medicines orally for two weeks. As the result, both Colla corii asini and turtle glue showed

some improvement on hyperlipidermia in the rats >,

Conclusion

Colla corii asini has been used for clinical practice and health care for more than 2000 years. It contains
abundant amino acids, minerals, DS, has an excellent antioxidant activity and can affect hematopoietic and
immune systems. It has been considered as a useful traditional Chinese medicine for improving hematopoietic
function and as an adjunct therapy for cancer. However, the active components in Colla corii asini are quite
different because of the different manufacturers that might have some drawbacks on its therapeutic effects.
Therefore, it is desirable to have more strict standards for quality control. In addition, Dong E Ejiao Ltd has
its own standards for quality control which are much more strict than current Pharmacopoeia in China. More
clinical studies with higher evidence levels and basic researches for exploring the mechanism of Colla corii
asini’s biological effects in depth are required.
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