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Foreword 1

Authentication of Chinese Materia Medica (CMM) is the premise of the standardization and
internationalization of Chinese medicine, and microscopic identification is the most essential part
in the process of authentication.

It was heartening to learn that Prof. Zhao Zhongzhen of the School of Chinese Medicine of Hong
Kong Baptist University intended to compile a publication on the identification of CMM and their
various dosage forms, with special focus on microscopic manifestations.  Prof. Zhao's plan
happened to coincide with that of the International Society for Chinese Medicine ({ISCM), an
organization based in Macau, which was about to launch a series of high level academic
monographs on Chinese medicine with a view to enhancing exchange among local and overseas
scholars and researchers. The two parties ‘clicked’ instantly and joined hands to endeavor on the bold
and forward-looking project of the compilation of “An lllustrated Microscopic Identification of Chinese
Materia Medica”, a publication of profound significance as well as practical value.

While ISCM provides financial support to the project, Prof. Zhao, being the Chief Editor, leads the
editorial team composed of experts and experienced researchers, to conduct thorough microscopic
identification for over 100 types of CMM. Applying modern technique of digital microphotography,
the tissue sketch drawings, enlarged tissue and colored powder microscopic photographs for each
species are clearly shown in the book, with comprehensive illustrations on the microscopic features as
well as detailed bilingual elaborations.

The book fills up the gaps in the existing microscopic identification works on one hand, and
helps to promote the standardization and internationalization of Chinese medicine on the other. It
is also beneficial to the public by way of helping to enhance the quality and foster the proper use of
CMM. People engaging in different aspects of Chinese medicine, such as quality control, production,
trading, teaching, research and development, and enthusiasts of Chinese medicine alike will
certainly find the book informative, helpful, interesting and worth owning.

| am pleased to see that the modernization and internationalization of Chinese medicine have
made a further stride with the introduction of “An Illustrated Microscopic Identification of Chinese Ma-
teria Medica”. Using scientific language and modernized techniques, Chinese medicine experts are
all working hard together to preserve and demonstrate this traditional wisdom worldwide. We look
forward to seeing the emergence of this traditional wisdom in the international arena and anticipate
to heralding the strengths of Chinese medicine being brought info full play when it is thoroughly inte-
grated with modern science.

Dr Daniel C.W. Tse
Chairman, The Chinese Medicine Council of Hong Kong

Chairman, The International Society for Chinese Medicine
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Foreword 2

Traditional Chinese Medicine (TCM) is undergoing rapid globalisation; its current world market, estimated
at US$ 722 million, is testament to this recent phenomemon. It was in the mid-1980s that TCM first caught the
attention of the West in a significant way following successful TCM treatments in many Western countries for
skin conditions, notably eczema and psoriasis. Western medicine has yet to find effective long-term solutions
for these chronic conditions and it was in the wake of these clinical successes that numerous TCM clinics soon
became established in many countries, notably UK, Germany, France, Netherlands, Spain, USA, Canada and
Australia.  Today, TCM clinics have a highly visible presence on the average British high street and numbers
nationwide are thought to exceed 3,000.

The rapid growth in TCM worldwide has spawned many new TCM trading companies too, sourcing mainly
from Hong Kong and the Chinese Mainland. While dried herbs ready for decoction (Yin Pian) continue to pro-
vide the bulk of herbs imported, increasingly granules and powdered extracts are proving increasingly popular.
The speed at which these supply chains have become established to meet this rapidly expanding market has in
the main, however, not been accompanied by rigorous herbal quality assurance systems. Traceability of herbs
and their associated products are almost impossible to determine and, in the absence of reliable quality certifica-
fion systems, the Western TCM market has suffered from exposure to Chinese herbs of highly variable identity
and/or quality. This, coupled with lack of TCM practitioner regulation, has resulted in a spate of adverse reac-
tions in the West, some serious. Essentially, the Western public has been put at risk by TCM outlets prescribing
or selling TCM medicines of doubtful or potentially harmful quality.

Major efforts are now underway to fill these quality assurance gaps. Controls include new legislation such
as the EU Traditional Herbal Medicinal Products Directive, approved suppliers schemes, mandatory training of
herbal dispensers, provision of authentication resources, as well as the inclusion of TCM herbal monographs in
national and regional Western pharmacopoeias. However, these all take time to become fully operational and
what is hampering work in many areas is the lack of pharmacognosy skills. The loss of pharmacognosy as a
mainstream discipline from many Western universities over the last 20 years has become a major constraint in the
development of herbal quality assurance systems in the West. Prof. Zhao Zhongzhen's ‘lllustrated Microscopic
Identification of Chinese Materia Medica’ represents a very significant contribution towards filling this acute
knowledge gap.

With text in both Chinese and English, it provides detailed anatomical descriptions of some 126 of the most
widely used TCM plant species. The presentation of each monograph is superbly designed. Each monograph
is divided roughly into 4 parts: skeiches of the crude drugs, photographs of sections of crude drugs, a descrip-
tion of characteristic plant tissues, and photographs of the cellular structure of the powdered drug. As one of
the leading experts in the field of TCM microscopy, Prof. Zhao Zhongzhen's book makes available a wealth
of knowledge that will undoubtedly prove invaluable to all those in the West concerned with the use of correct
and unadulterated TCM herbs.  Reliable anatomical texts in English for TCM herbs are in short supply. ~ This
volume provides a significant contribution to filling this gap and as such stands to benefit a wide audience: TCM
suppliers, regulators, training colleges, natural product laboratories and other TCM researchers in the West. To
Dr Zhao Zhongzhen and his colleagues, | would like to extend my heartfelt congratulations.

Christine Leon

Head, Chinese Medicinal Plants Authentication Centre
Royal Botanic Gardens, Kew

Richmond, Surrey, TW9 3AB
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Foreword 3

Microscopic Identification is one of the most significant measures of accreditation of the quality of Chinese medi-
cine. With such features as high efficiency and great ease, it not only can be employed in accreditation of Chinese
drugs, but also in that of Chinese patent medicine products. This verification measure has been successively adopted
by “Pharmacopoeia of the People’s Republic of China”, “The Japanese Pharmacopoeia”, “The Ayurvedic Pharmaco-
poeia of India” and “British Pharmacopoeia”. The forthcoming publication of the “Hong Kong Standards of Chinese
Materia Medica” also keeps an account of this measure and the corresponding standards. In this era of rapid develop-
ment in chemical analysis, the microscopic identification is still a paramount verification technique which should be
underscored as well as further developed.

Over the recent 20 years, Dr. Zhao Zhong Zhen has been making painstaking efforts in research of the micro-
scopic identification of Chinese medicine. With insights in Chinese medicine and Chinese patent medicine, Dr. Zhao
has made plenty of academic publications. In 1999, he was recruited by the Committee of Pharmacopoeia of the
People's Republic of China as Chief Editor of the “A Colored Microscopic Atlas of the Powder Chinese Materia Medica
Specified in Pharmacopoeia of the People’s Republic of China”. This time, the book, “An lllustrated Microscopic Iden-
tification of Chinese Materia Medica”, is solely attributed to the contributions of a research team led by Dr. Zhao,
in addition to the support by the Research Grants Council of Hong Kong, China throughout the past five years. This
achievement can be acclaimed as a novel collection of identification experiences.

Macroscopically, several features of the book are as follows:

1. All statistics are exhaustive and authentic. All graphics and diagrams originate from the firsthand data of the
experimental research. This is a scientific book dedicated to the restoration of experimental records as evidence.

2. All species and drugs recorded are correspondingly referenced. The approach of “From the Macroscopic to the
Microscopic” is adopted for the use of cross-referencing by readers.

3. All pen-and-ink drawings, tissue diagrams and powder diagrams are incorporated together. With the applica-
tion of the multi-color microscopic photographing technique, the principal microscopic identification features of
Chinese drugs are genuinely and vividly recapitulated.

4. The contents are correspondingly referenced in English and Chinese. The descriptions are concise. It is for the ease
of international communication.

Concerning the modernization and globalization of Chinese medicine, standardization serves as the foundation
whereas the verification becomes the indispensable measure. “An lllustrated Microscopic Identification of Chinese Ma-
teria Medica” is another excellent masterpiece in the wake of the publication of its sister book in the arena of Chinese
medicine identification, “An lllustrated Chinese Materia Medica in Hong Kong”. The latter lays stress on the sources
and description of the species whilst this book puts an emphasis on the microscopic identification. The publication of
the above books with its dedication is also an innovative step forward by the School of Chinese Medicine, Baptist
University of Hong Kong in the setting of a platform of pharmacognosy in Hong Kong, hoping to enhance the develop-
ment of Chinese medicine.

For those working in the field of teaching, research, quality and quantity control as well as traders of Chinese
medicine, this publication should be a reference book of practical values.

Delighted as | can read it ahead, | write this preface with the same delight.

Prof. Xiao Peigen
Academician

Chinese Academy of Engineering
People’s Republic of China
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A guide to the use of this book

. This publication documents 126 items of commonly used Chinese Materia Medica (CMM). The
selection is based on the circulation of CMM in the market today, from the main species in the An
llustrated Chinese Materia Medica in Hong Kong and the 2005 edition of the Pharmacopoeia of
the People’s Republic of China (C.P.). However, one representative species is documented as to
those Chinese Materia Medica with multiple sources.

. The entries of this publication are arranged according to the alphabetical order of Latin names
of CMM. Besides, Pin Yin index,Chinese name index and Latin name index of sources are also
included in the appendix.

. For each documented CMM, the information given generally includes:

i. Name: including Latin name, Chinese common name and Pin Yin of Chinese common name;

ii. Source: including the family name, the species name and the part used for medicinal
purposes;

iii. Photographs of the CMM;

iv. Sketch of the transverse section;

v. Detailed photographs of the transverse section;

vi. Main powder characteristics;

vii. Explanatory notes.

. As the main microscopic characteristics photographs which are useful for identification are docu-
mented in this publication, surface view pictures of 11 CMM species were documented instead of
their transverse section photographs. The explanatory notes attached are referred to Xu Guojun’s
Microscopic Identification of Unprocessed Chinese Drugs (published in 1986} and Zhao Dawen’s
Chinese Medicinal Materials Illustration for Morphology, Histology and Powder (published in
1998).

. All the photographs printed in this publication are of authenticated CMM well observed and shot
through experiments. Every group of transverse section pictures includes a sketch and a detailed
photograph. Sketches are pen-and-ink drawings with the tissues’ names labeled beside, showing
the distribution and arrangement of different tissues; while the detailed photographs are digital
ones with serial numbers from top down, showing the microscopic characteristics. The powder
photographs only include the main microscopic characteristics and are arranged according to
the importance of the characteristics. “A” and “B” represent the observation results under bright
microscope and polarizing microscope respectively.

. The magnification of each photograph in this publication is specified with a measuring scale and the
content is compiled according to the original data in the experiments. All the photographed items
are kept in the HKBU Bank of China (Hong Kong) Chinese Medicines Centre, School of Chinese
Medicine, Hong Kong Baptist University.

. The measurement units adopted in this publication are official and universally adopted. For
example, miters (m), centimeters (cm) and millimeters (mm) are used to describe the length of the

CMM. Micrometer (pm) is used to describe the photographs of the transverse section and powder
characteristics.
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Standard Operation Procedure (SOP)

(VCD is attached)

Microscopic Identification is an important method to determine the authenticity and quality of Chinese
Materia Medica (CMM). This method makes use of microscope to identify crude drug slides of trans-
verse or longitudinal sections, powder, surface and disintegrated tissue and patent medicines slides.
The main characteristic is quick and accurate.

1. Sampling

The validity of sampling would directly affect the accuracy of identification results; therefore the pro-
cedures of sampling should be followed in detail. Samples are mainly from reference samples (R.S.)
and test samples (T.S.).

R.S., with reference to T.S., is essential for microscopic identification. The standard R.S. should be
used affer strict botanical taxonomy identification with the original plant for reference. Apart from ac-
curately identifying the original plants of CMM, it should be noted that the microscopic features of the
test object might show variation by growth period and environment. Therefore the productive place,
collection time and processing methods should be recorded.

For T.S., origins, place of production, specification, grade, packaging style should be noted, and
integrality of package, hygienic level, water trace, extent of being mildewed and rotten and polluted
by other materials should be also checked and recorded in detail.

The average quantity of samples should be no less than 3 times as required for test, as 1/3 of the
sample is taken for experimental analysis, 1/3 for verification while the other 1/3 is retained for at
least a year.

2. Making Specimen Slides

Quality of tissue slides is essential to microscopic identification. Methods of making specimen slides
should be chosen according to the nature of test object. There are four main methods including bare
hand mounting, gliding mounting, cryology mounting and paraffin mounting.

2.1 Bare Hand Mounting

This method is mainly for making temporary slides. It takes the advantages of convenience, quick-
ness and practicality, but the proper thickness of slides is difficult to master. General procedures
are as follows: use three left fingers to fix the material; hold a blade with right hand; put the blade
against the material and slice smoothly from the left outward to the right inward. Avoid front and
back cutting and keep lubricating the blade with water.

It is also commonly used for slides of surface by tearing bare-handedly.
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2.2 Gliding Mounting

This method is suitable for lignum, ligneous roots, stems or some other solid materials. The slides
could be complete but not continuous. Gliding mounting machine is directly used in slicing and the
thickness of slides could be adjusted well.

2.3 Cryology Mounting

Mainly used in slides of animal tissue, fresh and young plant tissue. The steps are as follows:

V)

Preparation of samples: Cut the sample; embed them with cryomatrix on a crycasste.

Freezing of samples: Place the crycasste with embedded specimen on the peltier in the
freezing chamber for some time until the cryomatrix is solidified.

Specimen sliding: Transfer the crycasste on the specimen head and held by a specimen
clamp. Then, adjust the position and angle of blade and anti-roll plate and select proper
forward distance. Choose manual or automatic mode to slice.

Specimen mounting: use a brush to transfer the slide sheet onto a clean slide carefully.
Adjust the position and flatten the specimen.

Slide sealing: Take the mounted slides out of chamber. Seal the slide after the defrost of
cryomatrix. Then label the slides with name, serial number and date before storing.

2.4 Paraffin Mounting

Paraffin
follows:

vi)

slicing is the method that acquired paraffin as an invading agent. The steps are as

Sampling: Cut the chosen materials into cubes of 0.5~1.0 cm?

Immobilization: Immobilize the materials with fixation reagents (e.g. FAA) to kill the bio-
plasm and maintain the fine tissue so that it will be suitable for slicing.

Rinsing: Rinse with 50% ethanol for 2-3 times fo get rid of deposit and the fixation re-
agent in the material.

Dehydration: Replace the water in the tissues by low to high gradient concentration of
ethanol.

Vitrification: Use vitrification agent [e.g.xylene) to replace ethanol gradiently from low to
high concentration.

Olefin immersion: Load scraps of paraffin into bottles with xylene. Place the bottles into
an oven with temperature of little higher than the melting point of paraffin for over 6
hours. Replace paraffin 2~3 times to ensure paraffin is completely immersed.



