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The report compiled by the Chinese Chemical Society CCS)consists of
three parts""i. e. the comprehensive report”"reports on special topics®"and
appendix. The comprehensive report is divided into four chapters in order to
summarize the main progress made in chemistry at home and abroad. In the
part of special topics reports™™ there are nine reports on coordination
polymers™™ organic chemistry®™® small molecule probe-based signal
transduction” "utilization of green materials®"chemical thermodynamics and
thermal analysis™" colloids and interface chemistry™® micro™nano-fluidics™"
photovoltaic materials for organic”polymer solar cells” "and persistent organic
pollutants®"respectively. The appendix is a white book with the title of
Powering the World with Sunlight " "which is published by the first meeting
of series symposium of the Chemical Sciences and Society Symposium €CS3)
The meeting was organized by Chinese Chemical Society " *American Chemical
Society™ ™ German Chemical Society™" Royal Society of Chemistry™" and
Chemical Society of Japan and held in the summer of 2009.

The introduction of the comprehensive report emphatically pointed out
that chemistry is a central science and the development of chemistry is
together with the progress of human society. With the 30 years of reform and
opening-up" "the chemistry in China has entered into a flourishing age with
high developing speed and China becomes an important force with the
tremendous influence on in the international chemical community.

For helping readers to keep pace with the development trend of the
chemistry " "the references are provided. The partially important progresses of
chemistry around the world®"such as iron-based superconductors®“graphene”"
organic reactions catalyzed by complexes®™ new energy sources™"etc”"are
introduced in the second chapter of the comprehensive report. These
progresses were chosen from the statistics of the top 10 chemistry papers
published by $cience Watch%database and the chemistry issues on the great
10 breakthroughs in 2009 published by Science. At last part of this chapter®®
the report pointed out that the overseas Chinese chemists have made great

contributions to the development of these hot fields as well as the chemists at

home. However™® chemists™" especially experimental chemists did little
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contributions to these original innovative works& it is truly worthy to
introspect by all of chemists.

The third chapter named $he progresses of Chinese chemistry in recent
years%is the main subject of the report. By using rich and accurate data and
information®""it is fully proved that the chemistry has gotten a great
development on both basic and applied researches in the recent years. It can
be summarized into the following points® "the basic research is more solid and
deeper” "the developments of emerging fields are very fast®"the new growing
points in the classical fields continually appear® "the quantities and qualities of
achievements meet the great demand coming from the country and society™"
and practical applications are obviously increased and improved®™" the
distributions of the academic fields further conform to the development
request ™ "agrees with international trend” "and tightly combines with countryQ
situation. In the selection of the topics®"the more attention has been given to
the sustainable development® "the innovative achievements are fast increased™"
the academic exchange at international and domestic levels become wider and
the quantities and qualities of the published papers are obviously increased. In
last two years” "this general development trend had become rather strong” "the
international impact had been extended and the position had been further
promoted. At present™" Chinese chemistry is attracting a great deal of
attention from international chemical community.

In past two years®"there were total 113 items of achievements to be
awarded with three types of national prizes in the fields of chemistry and
chemical engineering&the fields were the most awarded area in all of natural
science fields in China. This fact indicated that the progresses of basic and
applied researches of chemistry and chemical engineering have made the
tremendous and very important contributions to the development of science""
national economy”"and society. However® it must be clearly recognized that
more attention should be given to the promotion of integrated innovation from
science and technology to industrial applications.

According to the national ranking®"the amount of papers related with
chemistry published by China has exceeded that by Japan and taken the
second place in the world" "the total cited numbers and average cited numbers

for each paper have obviously increased”"and the 68 reviewed articles had
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selective solvents and the interface between water and air were realized. The
column-type micelles” "rod-coil-rod triblock copolymers®“and hybrid hollow™
bowl-type SiO,”PMMA micro-spheres were prepared. The methods of
sequential click coupling of asymmetrical monomers®" catalyst-free Slick
polymerization%self-organization assisted in the solid state®"and long-chain
click reactions for preparing hyper-branched polymers with 100% branching
coefficient were presented. The high effective®™ high selective®" thermally
stable single-site Co (] Dcatalyst for the copolymerization of carbon dioxide
with epoxides and highly cis — 17" 4 selective homogeneous catalysts for
polymerization of isoprene were successfully designed and synthesized. The
Liquid-Crystalline CC)phase structures and transitions of a combined Main-
Chain”Side-Chain LC Polymer @UMCSCLCP ) with hierarchical structure and
the conjugated polyacetylenes with properties of liquid crystalline and
photoluminescence were prepared. A series of functional and responsive
polymers including the dual reversible responsive supramolecular gels for
temperature and pH"" electrochromatic carbon nano-tube”polydiacetylene
nano-composite fibers®™® the multi-functional and stimuli Csuch as
biocompatible® "biodegradable and photoluminescent )~ responsive disulfide-
containing hyper-branched poly @mido amine ¥ "the reversible assembly and
disassembly of a polyethylene glycol CEG Y =cyclodextrin €PIpseudo-
polyrotaxane (PPR ) hydrogel ternary system"" peripherally dimethyl
isophthalate-functionalized poly Oenzyl ether )dendrons organogelators which
break the limitation that the gel can not be formed in the high generation of
dendrons® "morphology controllable polyanilines with multi super structures™"
etc. were successfully prepared. The conductivity mechanism of semi-
conducting polymer”insulating polymer composites was well explained with
semi-conducting charge transportation enhanced by surrounding insulating
matrix. The high detectivity polymer photodetectors with the spectral
response from 300 — 1450 nm was prepared”"whose dark current and noise
were far lower than that of narrow gap inorganic semiconductor
photodetectors. And""a series of biopolymers and enzymes used for drugs of
release and transportation were synthesized and deeply investigated. The
regenerated silk fibers with highly lustrous and uniform diameters and

circular cross-sections which are stronger® "more extensible”"and tougher than
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that of natural silkworm silk were obtained&a series achievement on the
thermal processing of starch-based polymers in theoretical and practical areas
obtained by Chinese scientists were reviewed.

The research on the organic optoelectronic materials and devices in China
has an important effect on international academic arena. In the study on
White light Organic™Polymeric Light-Emitting Devices (WOLED*WPLED)
of host-guest doped system consisted of polymer®”"small organic molecules™"
and single polymers®"Chinese chemists had successfully developed several
kinds of white light system with the performances placed the leading position
of the world""synthesized a series of high effective blue-and red-emitting
materials®""and constructed high effective solid state white Light-Emitting
Cells CECs) The important and obvious progresses in the research on the
interface engineering of the Organic Field Effect Transistor (OFET ) "and
theories and preparations of organic semiconductor films with structural order
and micro devices™"and so forth had been achieved.

In the last two years®"several achievements with a world leading level
had been obtained in the field of the applied chemistry. A series of sets were
successfully run®*for example® "the industrialization exemplary set 0000 t~
a)producing the first set of technologies of $thylene Glycol from Coal%in
the world with the Chinese independent intellectual property rights®"the first
and the largest industrial set in the world for fabricating ethylene
hydrocarbons from methanol on its first test run®"the huge capacitive sodium
sulfur battery and its energy storage application and vanadium redox battery
energy storage system (VRB - ESS ¥ "and the pilot production line of
innovated green fabrication technique of print board by using nano materials.
The technique for waste water treatment in oil fields and the high additional
valuable application of pro-treatment waste matters were developed. These
original creative achievements will generate huge economic and social
benefits&they are the outstanding and typical cases that science services
national economy and meets national urgent needs”"and practical actions by
scientists implement the policy for building innovation-oriented country. The
important progresses of the ionic liquid lubricants®™" development of
combustion diagnostics®"and finding involving the clue to the mystery of the

sticky rice-lime mortar used in historical masonry construction were also
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introduced.

In the research on the environmental chemistry® "there were breakthroughs in
the formation and degradation mechanism of the Persistent Organic Pollutions
@OPs Y "recognization of the pollution sources and pollution control®"the

characteristic and environmental behavior of the pollution® "toxicity and health
effect™ etc. ""especially in the research on the chiral POPs. The obtained
achievements not only occupy on the front place in the field®"but also lead the
development of this issue to a certain degree. For example® in the studies on
the degradation and transition of POPs by utilizing the chiral characteristics™"
it was found that the Enantiomer Ratios (ERs)of POPs can be used as a
bioindicator to distinguish the $ew%source from PBld%sources and trace the
environmental fate®"and based on it""the biomagnification of the enantiomers
of POPs was established. A series of creation results in enantioselectivity in
embryo toxicity" "endocrine disrupting effects”"immunotoxicity and of algae
and plants had been obtained and it is discovered that the enrichment of CF)
—a— HCH in brain is mainly caused by selecting through blood brain barrier
of enantiomers. And the analysis method for the identification and
quantification of Short Chain Chlorinated Paraffins €CCPs)was developed.
In addition®"the research progresses made on the characters and controls of
the pollution of the polycyclic aromatic hydrocarbons®"pesticides residues™"
and heavy metal in China were also briefly introduced in the report.

The chapter four of comprehensive report® "$rospect and Suggestion% "
points emphatically out that chemistry should meet three developing
tendencies. First""chemistry will extend along the direction of wider and
deeper”"second” "green chemistry will lead the change of the production style
of the chemistry and chemical industry® and third" "chemistry must meet the
new demands continuously generated from the social development. Chemistry
will play an increasingly important role” "make great contributions to solve the
major issues”"and address the strategic and overall perspective.

In the last part of comprehensive report®™ the developments of the

different branch of the chemistry in the near future were briefly prospected.

+ /O

It is widely accepted by the psychological community around the world
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that psychology had a long past and short history. After more than 100 years
slow development” "nowadays” "psychology is entering into a fast growth line.

Since the beginning of the 21st century™"in the developed countries®" the
investments in psychology by governments have traumatically increased™"
comparing with the investments put into the psychology in the 20th century""
and comparing with their investments put into some traditional branches of
sciences. The similar situation is also true in China. From the year of 2005 to
2010""two key laboratories in the area of psychology were supported by the
central government” "five large scale psychology projects were supported by
the Ministry of Science and Technology and the Chinese Nature Science
Foundation. Many provincial level key laboratories and projects were
supported by provincial governments and the Ministry of Education. The
number of psychology departments in the universities has been increased™"
there are more than 200 departments now " "and in the year of 1978 "there was
only one department of psychology in Beijing University that formed in same
year. Psychology is currently focusing on the mechanism and biological bases
of consciousness" " brain function of behavior®™" biological bases of social
behavior" "psychological health” "and relationship between gene and behavior.

In order to better explain the world®"the integrated researches conducted by
both natural sciences and social sciences are emphasized in these days™"
psychology is paying a role as a nature bridge for the integrated researches
conduced by both members of ICSU and ISSC.

The features of psychology and psychological researches were pointed as
follows/Z Currently” "many scientists from areas other than psychology are
studying traditional psychological topics and problems formed by
multidiscipline researchers&Multidiscipline approached and technology have
been naturally applied to the study on psychological topics from various levels
of the body""such as behavior level®"brain level " "neuron level""gene level™"
computing level®"and mathematic level®"et al&the relationship of body and
mind are focused on" "people attempt to find body bases of every piece of mind
and psychological factors on physical health&Cross culture research provided
exciting evidences that peopleOs psychological functions are impacted by
culture difference” "this explains that environmental factors actually effect on

development and provides new view for people to understand each other&As
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it was indicated before®"psychology wins its better position in sciences and
societies” "governments invested more money into psychology” "medium talks
more about psychology® "almost every aspect of the human activities considers
clear or potential role”impact of psychology. These give both more
opportunities and challenges to the psychology.

In last three years”"in terms of publication of psychology in the world""
four areas of psychology®"that is""cognitive and experimental psychology™"
educational psychology " "social psychology® "and physiological psychology and
neuroscience contributed the most®"while every sub-discipline of psychology
was developed. Among these contributions®*Chinese psychologists also have
made great progresses in Chinese institutions. In cognitive neuroscience"”
researches on visual crowding™" visual adaptation™" perpetual learning™"
perceptual grouping” "attention” "emotion” "language cognition” "etc. have been
published by Journal of Neuroscience™™ Current Biology®® PNAS®"" PLoS
Biology and other key journals. Leading by Professor Zhu and Han" "Chinese
psychologists have contributed more on social cognitive neuroscience. Some
brain function of self-recognition and decision making®® and self Cego )
difference of eastern people vs. western people by brain differences have been
identified. In the area of psychological health®"the Institute of Psychology™"
Chinese Academy of Sciences"™ developed a new mental health scale
specifically towards ordinary Chinese people rather than psych patients®"and
samples are collected across all provinces and areas in China in both daily
situation and after disasters. It provided a whole picture of psychological
health situation in China. The early symptom of schizophrenia research was
also appreciated by the China Nature Science Foundation. Researches on
influences and impacts of internet usage on the psychological health and social
behavior found factors of addiction and brain changes. Some theories of
pathological compensation were suggested. Pilot researches on natural user
interface” "brain-computer interactions” "and social computing were also carried
out. After Wenchuan earthquake occurred in the year of 2008""disaster
psychology ™" specifically research on the psychological intervention after
drama was launched in China and various approaches of psychology®"such as
field study®" personal interview"" questioners”"lab-experiments™® ERP"" and

fMRI technique were also applied to researches on the disaster psychology™”
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models of psychological services after disasters have been developed and
tested. Recently®™ two national scale data banks of psychological
characteristics of Chinese people”"one focused on youth with the age under 18
years old" "the other focused on people old than age of 18" "were supported by
the Ministry of Science and Technology. The first one is approaching to its
completion and the second one is undergoing” "both of them will provide data
for psychological basic researches and implications in China. These data
banks are the first ones in the world" "indicating that psychology research in
China is part of the national policy bases” "despite the fact that it is still a pure
and applied science. With the governmentsOgenerous investments”*Chinese
psychology possesses the most advanced equipments for the psychological
researches. For example®”six departments of psychology have their own
fMRI machines for research and more machines located in the hospitals are
collaborated with researchers.

Six items was expected and suggested for the future development of
psychology and for psychological services in China® "they are as follows/

(D More investments to psychology are pressing needed. By comparing
with the budget to psychology in advanced countries and the needs of
psychology generated from Chinese society” it is an urgent need in the science
part of next five-year national development plan.

C)D A new run of education system reform for psychology is needed.
Needs for undergraduates training should be given attention in time and the
formal education structure needs to follow the successful models of
psychology training in the advanced countries.

@G DInternational exchanges and cooperation need to pay more attention
to. It is suggested to employ more international faculty members for all the
departments of psychology in China.

(@)D A national law of psychology development and national regulations
for psychological service needs to be proclaimed. The top priority is to
distinguish psychological service from psychiatry treatments and work of
mental hospitals practice.

G ) More journals and magazines in psychology are needed for both
development of research and for public understanding of psychology and

themselves.
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G More efforts for public understanding of psychology are urgently
needed” "a preliminary psychological course should be provided to the primary

school students.

1 Z2F+BEY SAZKEERD

Forming manufacturing techniques include casting"" plastic forming""
welding " "modification and control®"surface engineering”"and remanufacture.
Their developments can arrive at a high-performance and high-precision
forming technology of light-weight components with advantages of rare
material waste® "green forming”"and cost saving. It becomes one of the main
technologies to support the sustainable development of domestic economy and
national defense construction®"and contribute significantly to the industries™"
such as aerospace”"military equipment”“energy” "and automobile. It satisfies
the urgent and great demand proposed by national key special subjects and
major projects”“such as the in-operation medium-term and long-term plans on
science and technology in domestic economy and defense. Also™"it plays an
irreplaceable role in aspects of energy-saving and emission-reduction”"low-
carbon-economy and innovation-oriented country.

B! 7BBERW -VBIC & 2B B3EY SASERD

B3 FRO<ED

In recent years”"casting forming techniques with energy conservation™"
environmental protection®"high efficiency®"and low cost in China have been
rapidly developed”®and play a very important role in the improvement of
casting techniques and enhancement of core competitiveness of China. The
adjusted pressure casting technology based on the integrated innovation of
solidification theories” "techniques®"and equipments have cracked the hard nut
of large and complex thin-wall castings of aluminum-magnesium alloy with
high quality. The rapid digital-driven pattern-less casting techniques realize
the rapid production of complex castings®"such as automobile engine cylinder
and tailpipe. The laser rapid prototyping and repairing systems have also
been widely applied to the advanced airplanes and aero-engines. Based on the
phase field method and the cellular automata method® "multi-scale simulations

of solidification process and micro-structural evolution have also provided the
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theoretical foundation for the quality control of single crystal turbine blade in
China.

13+ BE&<YED

Breakthrough developments have been achieved in the fabrication
techniques of large-scale forgeable components in China. It makes almost all
of the forgeable components home-made for the equipments of nuclear
islands""700 MW hydro-power generating units""and 1"000 MW thermal-
power generating units. Furthermore”"most advanced equipments of 150 -
800 MN hydraulic forging presses®"large-tonnage hydraulic press for free
forging""360 MN tube extruding press®"and 45 MN high-speed forging
hydraulic press are either completed or under construction. In addition®"on
novel forming technologies® "isothermal forming combining with local loading
is proposed for reducing the loads in order to break through the limitation of
forming equipments” "which is developed as a force-saving advanced forming
technology&in the meantime®" precision shape-forming and performance-
controlling technology is also presented”"which helps the largest complex
components of titanium formed for the aerospace use. Also""the important
progresses have been made in technologies of precision cross wedge rolling of
non-cylindrical axis®"precision rolling coupling with spinning of lightweight
wheels of automobile” "multi-point forming of irregular spatial curve-surface
parts”"internal high pressure forming® "precision NC tube bending of large-
diameter lightweight tube with small bending radius”"and thermal ring rolling
of complex cross-section.

13171 =SEEOBEPRD

Recently " "significant progress has been made in the areas of integrated
welding process™" distortion control™® regulation of joint properties™® and
assessment of joint integrity of large-scale structures. The achievements have
been applied to welding Three Gorges ship-locks®"hydraulic turbine rotors™"
Spiral Case and Bird@ Nest. The technological achievement on the welding of
the Bird@ Nest has received the award of UGO GUERRERA Prize. The
findings in purification” "uniformization” "grain refinement and low-carbon of
welding materials have been used in the second project of west-to-east natural
gas transmission. The new developed laser-arc welding and solid-state laser-

metal arc welding techniques have been used in the automobile manufacture
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with advanced aluminum alloys and military assembly of high strength steels™"
respectively, Chinese engineers have mastered the Electron Beam Welding
EBW ) of common aero materials®"and high-voltage EB welder has been
developed which can weld any part within 4 m X2 m. The welding technique
for large-scale titanium alloys €. g. " "maximum thickness 105 mm )has been
developed& it solves the critical problems associated with the defect and
distortion controls of joints. The great achievement has also been made in

numerical simulation™" automation™" and intelligentization of the welding

process.

13 = 23BKY % FBEIABAZIB— A/ BEHBRD

Based on the theories of atomic and electric structures”"according to the
designs of chemical composition and microstructure®"a series of high strength
steels®"especially Aermet 100" "were developed. The theory on the precise
heat-treatment method for alloying and strengthening-toughening was also
presented” "and the optimal heat-treatment process was obtained” "which has
been widely used in the modification of high strength steels. Moreover® ™ new
theory on chemical heat-treatment by using rare earth metals with high-
efficiency and high-quality processes is presented. An advanced and practical
achievement on property design while ensuring the uniform deformation of the
heat-treated parts was obtained by means of numerical modeling method.
Furthermore® "the significant progress on materials property modification by
nano-phase has been made® "which is the key technology to improve products
properties” "service life” "and reliability.

132 OSEHASHEPED

Several special high-performance lubricating materials used for space and
nuclear environments were developed. Lubricating films used for space
such as MoS,-Au-RE tri-compound™® Ni-Cu-Ag gradient

multilayer® "inorganic and nano-metallic multilayer®*and TiAgN nano film"

technology™
were developed which have been successfully applied to the various carrier
rockets and spaceships”"such as $henzhou%and Bianbing% The polyimide
solid lubricant membrane resisting strong radiation was developed and
patented” "which has been applied to many parts of the domestic HTGR and
other reactors™"such as bearing”"gear”"slide”"cam”"chain""and linkage. It

solves the special lubrication problem in the nuclear reactor equipments under
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strong radiation and high temperature. As the only extravehicular mission of
Shenzhou — 7" "various orbital flight experiments of space lubricating materials
were carried out. First-hand data involving the effect of space environment on
the variations of solid lubricating materials has been collected. Based on the
M3 additive® "the anti-friction additive M6 was developed by adding nano-sized
Cu particulates®""the M6 is mainly used to reduce the friction between the
engine cylinder and piston®"i. e. ""almost $mon-wear% Furthermore®" the
significant progress has been made in the equipment and technology of solar
energy power generating membrane®" super-lubricating composite carbon
films"® and nano ceramic coatings prepared by the micro-arc oxidation
technique.

131 8 BIISOEBEHEHBERD

Remanufacture has become an effective approach for the energy saving
and recycling economy. Recently®"China has explored a remanufacturing
mode with Chinese characteristics that depend on the innovative technology™*®
based on repair and property improvement by surface engineering " "$ndustry-
university-research institute %0 combination™" integration of economy and
recirculation. The techniques using nano-particle composite electro-brush
plating to efficiently repair worn or damaged components have been
developed " *which have been applied to the airplanes® "naval vessels® "and other
engineering equipments. Moreover®" automatic high-speed arc spraying""
plasma spraying”"and laser cladding for remanufacturing are also developed™®
and the remanufacturing technique by laser forming was developed for aero
components”“in which processing parameters®” directional solidification of
microstructure” "mechanical properties®“and heat treatment of laser formed
parts have been investigated.

13+ GBHE 9K A4 <@HEFLLEBSRY_ -YBIC XA Y$63IBIDB

Currently” "there is still a big gap in the area of casting techniques and
equipments between China and developed countries. To solve the problems
existing in castings in China" "such as poor dimensional accuracy” "poor surface
quality""bad mass stability®"and large energy consumption®"the systematic
and in-depth fundamental researches and technique innovation are urgently
required.

Technologies of cold”thermal precision punching on high-strength sheet™"
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age forming of integral panels®"internal high pressure forming® "and precision
NC tube bending of lightweight alloy have been developed and are suitable for
the manufacture in developed countries® "however®"it will take long time to
exceed developed countries. Although Chinese precision cross wedge rolling
technology is on the top of world level” "the key machines still depend on import
due to the weak innovation capacity of manufacture. The same situation happens in
precision forming of large-scale complex integral components.

The flourish of domestic economy and increment of defense needs have
pushed the rapid progress of welding. However®" there still exist many
problems that need to be resolved”"comparing with the developed countries™"
especially in the areas of high-quality and efficient welding of low-density and
high-strength materials®® welding under extreme conditions®™" welding
automation” "diffusion bonding” "and modeling of processes.

The developed countries have achieved the precise control of heat
treatment. Although the numerical simulation of heat treatment in China is in
the internationally leading position®"the overall heat treatment technique is
under many restraints and unable to satisfy the requirements for high
performance and reliability of equipments.

China takes the lead in the research and applications of nano thermal
spraying " "nano-brush plating " "nano surfacing " "nano antifriction additive” "and
nano micro-arc oxidation techniques. However™™ the technologies for
producing nano-materials and nano-functional coatings®™® and nano
manufacturing of coatings should be greatly improved.

We have moved ahead of other countries in the field of remanufacturing
by the fundamental theory systems and characterized technologies based on
advanced surface engineering " "such as laser forming and nano-composite layer
forming"" which rebuilds the shape and improves performance of the
components” ™ while the other countries intend to replace and machine
components for remanufacturing. However® " the integration of processing

facilities should be greatly improved.

131 B -vBOBB 3B D' HS&F <@EHE&Las
113 "BRO<YED

In order to further improve the core competitiveness in casting forming

field for China®"" we should aim at the development of high performance
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solidification forming techniques®” including precise solidification forming
techniques for large and complex castings with high performance®" high
purification and homogeneity under the conditions of multiple energy fields™"
digital-driven pattern-less investment casting techniques® "precise laser forming and
repairing techniques for complex parts® "methods of accurate controlling technology-
microstructure-performance during directional solidification of superalloys® "and multi-
scale numerical simulation methods with high efficiency for solidification process
and micro-structural evolution.

113+ BE&E&D

Aiming at precision and saving” "shape-forming and performance-controlling™*
integrated technology of large-scale complex components® "the technologies should
be further developed in the following fields/Zcold”thermal precise punching on
high-strength sheet®"flexible incremental forming®®inner” thermal internal
high pressure forming"" precision forming and performance controlling of

lightweight tubes with multi-constraints®™® cooperative control of shape-
forming and performance-controlling of global®"local or combined loading
forming™® micro-forming®™® forming precision prediction by multi-fields
coupling " "multi-scale® "through-process modeling and optimization.

17171 =SEEDOBIKERD

With the goal of developing high quality and efficient welding techniques
and welding techniques under extreme conditions” "composite welding for low-
density and high-strength materials should be further developed™™ for
example®" laser-arc welding" " ultrasonic-friction stir welding™" ultrasonic-
brazing® " ultrasonic-diffusion bonding™" and fusion welding-brazing. The
advanced welding technologies™" modeling of welding processes®™™ process
monitoring and quality control for large-scale complex structures or under
special environment should be paid more attention to.

131 > 23BF % - FELIRAZIB—AD/BEERD

Exerting efforts on the development of various whole and surface
processing technologies and equipments to achieve the precise control on the
composition” "microstructure and property”“"and deformation of the materials
or parts™"the methods should be developed to fabricate the high-performance
and high-reliability components with the multi-field” "composite” "and precise

control® "which includes the microstructure design”"microstructure evolution
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and control under multi-field"" visualization of microstructure evolution™"
optimization of precise heat-treatment™™ and intelligent control of heat-
treatment parameters under the multi-filed.

17122 OSHEBIEDD

For the purpose of high performance®”low energy consumption®®and
green surface engineering technologies® "the coating techniques for corrosion
and oxidation resistance under the conditions of extremely high temperatures
and pressures should be developed to improve the service life of turbines used
in the wind power and hydropower. The thermal barrier coatings®™"clean
control coatings™"oxidation and corrosion resistant coatings”"and anti-wear
coatings should be developed. Furthermore® "the functional surfaces should be
studied in order to meet the requirements of environmental protection and
energy-saving.

11 B ABINISOBEBEEBED

For the improvement of remanufacturing industrial level and the batch
remanufacturing with intelligentization™" combination™" specialization™" and
flexibilization™" the subject should focus on various auto-remanufacturing
techniques” "evolve from macro-scale to micro-scale®"and shift from the pure
mechanical uses to the combined functions® "such as mechanical-electronic and
mechanical-functional combinations. Furthermore®® the breakthroughs in
fundamentals® "life prediction”"key techniques and industry standards®"and

specialized talents of remanufacturing are expected.

> FORADY SASHED

Agricultural engineering is a key material base and guarantee for
agricultural modernization®"and is also one of the most important fields of
science and technology in the construction of modern agriculture and new
socialist countryside. The development of agricultural engineering plays an
indispensable role in promotion of fundamental reforms of agricultural
production®® growth pattern®™™ and farmers O lifestyle®™ protection of eco-
environment " "efficient use of natural resource and production materials® "and
sustainable development of economy and society.

Currently " "the traditional agricultural pattern is shifting towards the

150~ GOMPREHENSIVE REPORT ON ADVANGES IN SCIENGES



Yg#

modern agricultural pattern in China. With the advance of industrialization
and urbanization”"great changes have taken place in the structure of rural
labour force and farmersOattitude towards labour. Therefore®"the desire for
the mechanization operation and the demand for high-quality agricultural
equipments become increasingly important and strong from farmers& the
dependence of agricultural production on agricultural engineering science and
technology applications is obviously growing. Moreover®"with the further
development of informatization” "internationalization” "and marketization” "the
external relations among supply and demand for agri-products”"agricultural
production and the agricultural development have experienced great changes
in the different periods. It will result in a rather new and high requirement on
agricultural engineering discipline and bring unprecedented opportunities and
challenges to the innovation™" reform™" and development of agricultural
engineering.

In the period of 2009 2010" "based on the original foundation®*ChinaQ
agricultural engineering integrated multiple disciplines and new technologies.
The focuses are on the seven research fields with relative stability " "distinctive
features®"outstanding advantage""and wide application prospects”"namely""

. o e ee . e
agricultural mechanization engineering® " agricultural soil and water engineering

agriculture environmental engineering”" rural energy engineering™" agricultural
electrification and automation engineering” " agriculture-products processing
engineering” "and land-use engineering. The quantity " "quality and funding of
research projects and research results in the above seven subjects have been
continuously improved with new progresses in innovation and application.
During the period of 200972010 "agricultural engineering has achieved
great results in the areas of scientific research and education reform”"it
received 1 second prize of the State Technological Invention Award™" 10
second prizes of the State Scientific and Technological Progress Award®"1
first prize of the State Teaching Award"™ second prizes of the State Teaching
Award as well as a batch of provincial and ministerial level awards&there are
2030 new research projects including 9 international cooperation projects and
306 national-level projects& and total scientific research funds reach at
1"181"000"000RMB yuan""58% of them is found by projects of international

cooperation and national level. The considerable progresses have made in the
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undertaking research projects®"research papers and invention patents have

realized a great jump both in quality and quantity/Zin the period of 20097

201074117 papers published in SCI and EI as well as first-grade academic

journals®"among them" %603 papers are SCI indexed and 1"569 are EIl indexed&
the number of authorized invention patents reached at 416.

Disciplinary team-building of agricultural engineering has achieved
remarkable results”"with a marked enhancement of overall academic strength.
A batch of high-level talents and discipline leaders is emerging/Professor LLuo
Xiwen is elected as an academician at Chinese Academy of Engineering” "two
Professors are selected as Professors of & heung Kong Scholars Program%6*
three teachers are rated as national prestigious teachers®"and a number of
young and middle-aged teachers have won the titles as New Century Excellent
Talents awarded by the Ministry of Education. Bring high-level talents from
foreign countries is strengthened”"and a total of 19 foreign talents are
introduced” "two of them enter into the $National 1*000 — Talent Program%
The number of teachers and researchers in agricultural engineering who
receive doctor degree is significantly increasing year after year.

In the area of talent training”"283 doctoral candidates including 3 overseas
students graduated and received their doctor degrees&469 doctoral candidates with
24 overseas students&37 out-station post-doctors”™"88 in-station post-doctors
including 4 foreign post-doctors are recruited& one National Excellent
Doctoral Dissertation Award and three nomination awards have been scored.
The discipline of agricultural engineering has achieved fruitful results in the
construction of scientific research and teaching bases/Zthere are 1 state-level
key lab™" 2 state-level engineering labs®"a batch of national engineering
research centers” %ointly-built key labs by Ministry of Education® "Ministry of
Agriculture with the provincial governments™"and all kinds of provincial
education bases. The discipline of agricultural engineering in 4 universities
including China Agricultural University is listed in national 985 % key
construction projects& the discipline of agricultural engineering in 8
universities including Northeast Agricultural University is listed in national
B11%key construction projects.

In terms of international and domestic exchange®® 18 international

academic meetings attended by 2°%62 participators including 557 foreign
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representatives are hosted&53 domestic academic meetings are hosted with
more than 777000 attendants. Total 395 researchers and teachers in
agricultural engineering went abroad for academic exchange® "giving lectures™"
and attending international academic meetings (187 person-time » The
experts and scholars in the research areas of agricultural engineering are
actively invited to China to give lectures and 14 person-time of foreign experts
are employed to engage in research and teaching with the long term&176
person-time of foreign experts are invited for short term®12 agreements on
international cooperation are signed with foreign universities and research
institutes and 4 international cooperation agencies are established. The
international influence of experts and scholars on the agricultural engineering
is increasingly growing. The Secretariat of Asian Association for Agricultural
Engineering has moved to China&29people work with relevant international
academic organizations™"49 people assume chief editors or editorial board
members of international academic journals"®and two becomes the guest
professor of Kansas State University in US. We also written numerous
academic monographs internationally and domestically with 85 books and 117
textbooks published. The quality of academic journals in agricultural
engineering has been significantly improved. CIGR Journal and Asian
Agricultural Engineering Journal have settled down in China&International
Journal of Agricultural and Biological Engineering develops rapidly.

The report reviews the development and achievement of agricultural
engineering during the period of 2009%2010. By comparing with the current
international situation in similar subjects””the characteristics®"issues®"and
trend of agricultural engineering are analyzed. According to the requirements
on new stage""trend”"and task for Chinese agriculture””the measures and
suggestions for ChinaQs agricultural engineering development in terms of
academic team building " "talent training" "scientific research” "and international

cooperation®"etc. are presented by the report.

? TBFBRAGEBIEIBCHA/O-

Refrigeration Science and technology®" conducting scientific research™*

engineering applications®"and relevant system and equipment manufacture®"
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faces the task to create a temperature micro-environment and state of
materials lower than that of natural environment temperature. It is a very
important platform for implementing modern science research and engineering.
And it is also one of the most rapidly-developed and most abroad-applied
technologies that support three important service systems”"that is""food
engineering " "building environment” "and medical and health care system.

The cryogenic technology in refrigeration science is to produce a low-
temperature environment with the temperature varying from absolute zero to
120°K " "which is the key technique for superconductor® *far infrared observation and
imaging " "etc. It is also of great helpful to solve the key issues for controlled
nuclear fusion®"electron-positron collider”"and many other modern scientific
research instruments. The refrigeration technology that produces low
temperature environment rom 120°K to nature environment temperature )is
widely applied to the heavy industry and energy industry®"agriculture area™"
cryo-biomedicine” "and building environment. It is also wildly used to build
the life support system for the manned space vehicle® "aviation® "navigation™"
diving" "and ground transportation. In a large civil engineering project” "the
refrigeration technology also plays a very important role. The refrigeration
science and technology is an indispensable support technique in the modern
science research”"modern industry®"and modern daily life.

In China""around 20% of the total energy consumption is due to the
operation of the refrigeration and its auxiliary system. According to the
investigation™"the 20% *30% energy saving potential remains with the
current operation level. And most of the HCFC refrigerants applied to the
vapor compressing refrigeration”"as one of the major refrigeration methods™"
cause ozone depletion and greenhouse gases emission and are going to be
banned in the near future. Therefore®™ the refrigeration industry and
refrigeration science take their overall responsibility and challenges to solve
the problems for energy saving""greenhouse gas reducing”"and environment
protection.

China is the biggest equipment manufacturing country for refrigeration in
air conditioning” " food storage®and fresh keeping®"etc. in the world. It
produces half of the products in the world for the absorption chiller®"room

air-conditioner” "refrigerator and cold storage reveal cupboard®®etc. ""which
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has great influence on the domestic economic development and export. It is
also the biggest market for the above refrigeration equipments.

In the recent years""the refrigeration science and technology has made
the significant progress and magnitude innovation in China. However™"
comparing with the number one position worldwide for the refrigeration
product manufacturing " "Chinese researches in this areas have lagged behind""
such as fundamental research®® high quality product®“overall manufacture
level""and energy efficient system operation. On the whole™"we are lack of
original™™ core"™ and advanced techniques except few outstanding
achievements. The main reason is due to the fact that the fundamental
research of refrigeration science and technology in China falls behind in the
latest development of the application requirement&the overall level of the
science research does not conform to the current status of refrigeration
manufacturing and application. The role of China refrigeration academic
community in the international academic world could not keep pace with the
improvement of international status of China manufacturer and application
engineer. The introduction of the present status and comparison for the major

research areas of refrigeration science and technologies in China are as
follows/

7?3 GBI AGHA/ O

In aspect of thermoacoustic refrigeration”"many important progresses
have been made in recent years. In the fundamental research field""a new
mesoscopic scale thermodynamic theory has been developed for alternating
flow heat engine and refrigeration machine. A new non-linear theory for
thermoacoustic effect has been developed in order to establish the weak non-
linear analytic theory for thermoacoustic. So far®"an energy-focused traveling-
wave thermoacoustic engine with the highest efficiency of 32% ""which can be
used as a thermal wave compressor®®was successfully developed. Also""a
thermally driven thermoacoustic cryocooler achieved the lowest temperature
of 18°K which is below liquid hydrogen.

However® "in the research field of magnetic refrigeration® "laser refrigeration”"
and semiconductor refrigeration” "there is still a long way to go in order to reach at
the world advanced level. Although in the field of magnetic refrigeration™"

Chinese scientists have made a good progress in iron-based NaZnl3 — type
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magnetic material for room-temperature cooling with advantages of low-cost
material and easy fabrication®"there is still a gap for developing magnetic
refrigeration prototype between USA and China. American scientist
developed the best rotated-type magnetic refrigerator with several hundred
watts of cooling power. The research of laser cooling is also being led by
American scientists., And there@ almost no practical development for this
kind of research in China®" the reason is lack of the research on laser
refrigeration material and laser system. In the area of semiconductor
refrigeration” "there was a major breakthrough for the material development in
the recent years in the US&however”" the research in this field is at a
standstill in China.

73 BHBBIOBSEEBIL

Chinese government actively participates in and promotes international
cooperation in the refrigerant replacement. In order to sustain the ChinaGy
refrigeration development™® and maintain the current superiority of the
refrigeration field""a new self-directed innovation refrigerant replacement
route with Chinese characteristics must be developed. With the effort and the
close cooperation between all involved parties™"the refrigerant replacement
route with Chinese characteristics is initially formed. The development in the
refrigerant mixture also achieves gratifying successes. Great progress has
also been made for measuring and calculating refrigerant thermal properties.

Nature refrigerant is another solution for the refrigerant replacement.
Research on the application of CO, and hydrocarbon in refrigeration has made
some progresses in China. China also involve in the ISO standard
development for testing and evaluating compressor performance. The
refrigerators using hydrocarbon as refrigerant have already export aboard.
However® "there is still a long way to go to reach at the world advanced lever
for the CO, application in compressor and refrigeration system.

7?34 " HHX VeSS

Cryo-biomedicine including cryobiology and cryo-medicine is an interdisciplinary
science that grows with the development of biology® "medicine” "and cryogenics in
the last few decades. Huge progress was made in the research of biological
bodies™ "tissues®"and cells preservation with the cooperation of the nano

technology and cryo-biomedicine. In China®"there are already seven umbilical
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cord blood stem cell banks. A major innovation and optimization for low
temperature refrigerator under —40°C has been made in order to fulfill the
biomedical material preservation. A low temperature refrigeration cabinet
with all temperature zone series has been developed.

Great progress has also been made in the area of the cryo-surgical
operation technology and instruments development. By combining the nano
technology with cryo-engineering”"an advanced minimally invasive treatment
method for the therapeutics of malignant tumors has been development® "and
further development has been made on mechanism study"" experimental
study®"and medical instrument study. The original technical solution for
cryoprobe technique and its instruments are in the stage of full inspection and
testing.

However® "comparing with the other countries®"there are still a few of
independent innovations in the field of cryo-biomedicine development in
China.

? 7 BB ANE /B ER_ -v/aBIC

China is the biggest manufacturer around the world for the refrigeration
equipment production. For the development of small scale cooling and
refrigeration equipments®® we already possess the capability of scroll and
rotate compressor research” "design”"and manufacture. A great breakthrough
has been made in the area of linear compressor development® "but there is still
a long way to go for the further improvement. For the large and medium scale
refrigeration equipments development®"China has already become one of the
major research and development bases for the screw compressor. However®™®
thereQ still a gap for the three-screw compressor research and development
due to lack of core technique. The large scale centrifugal compressor with
mixture refrigerant is under the development for the on-megaton®y LNG
plant. But""it still lags behind with the advanced level for the system design
and processing technology” "especially for the magnetic centrifugal compressor
development” "which can represent the future development of the centrifugal
chiller.

The development on the absorption refrigeration system has been greatly
improved in the past two years. China has become the leader in the world in

the field of the technological level and production scale of absorption
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aesthetics. In general®™™ modern soil science has made an incomparable
contribution to the life and health of human being and the sustainable
development of society.

Nowadays""China as well as the entire world is facing big challenges
including shortage of resources and energy""environmental pollution”"and
global climate change®"tc. Against this background® "soil science should play
a more and more important role in the improvement of soil fertility and crop
productivity " "planning and management of national territory” "treatment and
remediation of regional environment”"prevention and control of ecological
system degradation.

During the past decade"" there are a lot of later developments and
improvements in soil science worldwide® " which include earth critical zone
researches related to soil progress and temporal and spatial changes™"
application of new methods and long-term experiment”"innovation of basic
theory" " technological improvement and industry development®®integration
and intersect of multiple disciplines®®and service for the society and the
public. Correspondingly™®China has experienced a fast development stage
during the past 50 years. Especially in the latest 30 years®"the 12 sub-
subjects related to soil sciences”"such as pedogeography®"soil physics®"soil
chemistry®"soil mineralogy”"and soil biology""etc. are undergoing a fast
development with the emergence of environmental pollution®global climate
change®"and other problems. Progresses were also made on the following
aspects during this periods/ they are soil resources and environmental
protection” " soil genesis and classification®™ green house gases emission™"
interface chemistry of soil colloid®"soil fertility and water management by
long-term experiment”"development of long effective fertilizer and nutrient
elements™" soil-plant nutrition™™ rehabilitation of soil degradation™" soil
information system”"and advanced analytical technology.

Chinese soil taxonomy gradually integrated with the U. S. classification
system and became one of four important soil classification systems in the
world. Besides®"for the research on the electrochemical characteristics of
variable charge soil""there are great progresses in in-situ observation and
understanding of soil physicochemical and biochemical processes of nutrients

and pollutants on the surface of soil colloid. There is an integrated research
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system for soil pollution investigation®™™ pollution process and control
mechanism " "risk assessment and risk based standards” "monitoring technology
and equipment " "pollution control and remediation technology. In which®"the
pollution risk assessment based on the metal complex dissociation and
diffusion theory model in soil solution-plant interface made a big progress.
The soil ecological engineering became a prospective engineering in the
control of non-point source pollution and restoration of environment for the
polluted water bodies in China. The regional estimation of CH, and N,O
emission in the paddy field systems and the FACE study on rice-wheat system
were internationally recognized. Plant-soil rhizosphere interaction theory
become the core of soil-plant nutrition" "which is well developed into a system
to reach at a balance among crop yield®" resource efficiency™™ and
environmental protection by using the biological resource of plants and
microbe via the combined approaches on biological manipulation f plant-
soil-microbe interaction ) and nutrient managements. Soil hydrology and
mechanics® "the dynamics and molecular mechanisms of interface reactions of
minerals have also been approached to the international forefront in the field
of soil physics and soil mineralogy. Besides®"the research on paleosol”"soil
digital mapping®® and the mechanism of soil quality evolution and soil
degradation is synchronized with the international development. A series of
books has been published™" such as Soils of China"" China Soil Series
Golume 1 - 6 ¥ "Soil Atlas of China""Paddy Soils of China""Red Soil of
China ""Red Soil Fertility and the Nutrient Cycle™"Cycling""Balance and
Management of Nutrients in Agro-ecosystems in China " Pedogenesis and
Soil Taxonom y" "Soil Quality of China " "etc. These books proposed the research
contents of material cycling in pedosphere and established the soil theory with
Chinese characteristics. All these progresses have made a considerable
contribution to ChinaQ@ sustainable development of economy and society.
The development trends can be summarized with the words of integration
and intersection”" quantification and standardization™" information and
internationalization. According to the demand for the future development of
China®" the future strategic priorities for soil science researches are put
forward. The priorities include the researches on soil environmental

protection” " energy-saving™ " and emission-reduction”” farmland cultivation®"
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food security protection®"ecological high value agriculture®"and soil pollution
control and remediation.

In the area of soil development and soil information® "soil evolution rate™"
influencing factors™® and process simulation in the context of global
environmental change at the large space and fine time scale&the ancient soil
(@aleosol ) and environmental changes based on geological dating&soil basal
classification Goil series ) and the international reference of Chinese soil
taxonomy&soil remote sensing image processing and automatic categorization
technology ™" advanced sensor and data processing technologies& and soil
digital mapping and data standardization”"soil information system based on
PBS%integration technology should be given higher priorities.

In the area of soil resources and soil quality® "systematically observe and
study soil quality under high-intensity use” "especially the environmental and
health quality& soil degradation mechanism and prediction of landscape
ecology&the formation processes” "mechanisms and regulations of soil erosion
under the influence of natural factors and human activities& trans-scale
integration of soil erosion research methods and prediction models&
interaction of runoff”"sediment and non-point source pollution&evolution of
soil quality of saline soil™" assessment method"" control mechanism and
rehabilitate technology&and accelerate acidification mechanisms of red soils
and its biological control technology should be given higher priorities.

In the area of soil properties and multi-interface processes®"the quantitative
description methods and monitoring technologies for soil properties and biophysical
processes&the coupling mechanisms and simulation models of soil physical®®
chemical and biological processes& internal relationship between soil
properties and characteristics of soil water® "salt”"solute Qncluding nutrients
and pollutants ¥ " heat and gas transfer& mechanisms and measures for
coupling regulating soil water™™ salt and fertilizer& the structure®® sub-
structure and properties of soil colloids® "and nano-phase interface reaction and
interaction of nano-particles based on advanced technology of microscopic
spectrum in molecular level&soil fixation and liquid flow of nutrients and
pollutants in the domain of nano-particles”™ and the corresponding non-
homogeneous system model&interface processes” "the molecular mechanisms

and molecular simulation between soil components and organic matter and
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microorganisms& chemical processes of iron cycling and material
transformation in the soil mineral surface& and biological origin-mineral
formation mechanism and its role in the transport of pollutants should be
given higher priorities.

In the area of soil molecular biology and proteomics” "construct microbial
environmental genomics and proteomics database for the genetic information
of microbial communities by using advanced molecular biology methods® "such
as DNA micro-array and high-fluxed DNA sequencing technology& soil
biological processes® "influencing factors and metabolic products&biochemical
processes and mechanisms of the formation of black carbon&soil organisms
driven processes and their interactions and regulation mechanisms in the
extreme environments" "micro-domain space and rhizosphere interface&and
interactions ™ "evolutionary mechanisms®"and their ecological functions of soil
organisms at the scale of complex community and food web should be given
higher priorities.

In the area of soil use and global change and ecosystems”"study on the
mechanisms of soil carbon sequestration and stabilization in different

ecosystems through the multi-objective®™™ multi-type (farmland®® forest™"
grassland " "wetlands " "etc. Dlong-term field observation network&the response

and feedback of soil ecological processes to global changes® "in particular® "the

key processes and controlling factors of soil carbon and nitrogen cycling and

greenhouse gas production and emission&modeling and accurate prediction of

soil carbon dynamics in different ecosystems under the global change&
interactions of soil”"organism and plant in fragile and degraded agricultural

ecosystems&coordination mechanism and feedback of soil biological diversity

and plant diversity during restoration of ecosystem services&and soil " "plant™ "
and microbial enhanced rehabilitation mechanisms of polluted soil should be

given higher priorities.

In the area of soil nutrients” "soil fertility and productivity”"the turnover
processes and its key functional biological communities for the internal source
organic matter in the farmland ecosystems&the impact of soil organic matter
accumulation on the ecosystem stability under the high productivity
conditions&biological processes and mechanisms of the transformation of

multiple nutrients®™™ such as the biological processes of nitrogen and
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phosphorus coupled by organic carbon in the soil-water interface&rhizosphere
processes and mechanisms for high-efficient use nutrients including root-
induced mobilization processes and its molecular mechanism® *function of the
rhizosphere microbes for nutrients transformation coupling soil nutrient™"
water supplication and root growth&and assessment methods and indexes for
soil fertility at the different scale®"evolution and regulation of soil fertility in
different ecological regions should be given higher priorities.

In the area of basic soil science research for ecological high value
agriculture”"oriented cultivation of land quality and intensive use of land
resources&oupling management of water and fertilizer and its application to
water resources protection at the basin scale&agricultural clean production
system and control of non-point source pollution in agriculture&system for
adding carbon sinks and reducing carbon emissions to mitigation global
climate change&formation mechanisms of barrier soils and their regulation
technologies&precision agriculture and information technology&soil quality
standard system&and prevention and remediation technology systems for soil
environment pollution should be given higher priorities.

However" "there are some imperfections hindering the development of soil
science in China®"" which are mainly reflected by the aspects of scientific
research system"" personnel training"" financial supporting”® apparatus and
facilities®™ measurement and observation techniques®™  and management
systems. All these imperfections shall be highly concerned with and corrected
in the future researches on soil science.

In summary® "we are firmly convinced that the development of soil science
will definitely push forward agricultural productivity and eco-environmental
improvement®"and move a great new step forward along with emerging
disciplines® " such as biology and information science. A stride shall be
achieved in ChinaQ soil science and greater contributions shall be made to the

development of worldwide soil science.

1L B(DO&ECA

Plant protection is a comprehensive discipline® "t involves in the study on

biological characteristics of various pests including plant diseases®™"insect
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pests”"weeds and rodents”"and their interactions with different environmental
factors®"and development of control and prevention technologies.

Under the guidance of Scientific Development Ideology and Self-
Innovation® "Selective Breakthrough®*Supporting Development®“and Leading
the Future%6 "Chinese plant protectionists have been focusing on the strategic
needs of modern agricultural development” "the food safety” "ecological safety™"
and income increase of farmers which restrict the sustainable agricultural
development™® and™" having eyes on the frontiers of world science and
technology " "carrying on tradition” "exploring and innovating" "and tackling key
problems collaboratively. Through crossover and mergence of different
disciplines and ceaseless innovation of research technology and measures® "the
plant protection discipline has achieved the rapid development in research®®
discipline construction” " personnel training”"and establishment of scientific
research platforms. A series of important research achievements and
breakthroughs®"that are supported by the national basic and applied basic
research program”"high-tech R&D""and applied technology research™"have
been made during the past two years or so""they significantly promote the
capability of the overall research level in plant protection science and
prevention of biohazards in China.

L1 _BAH/O-

Through a study on pathogenic mechanism of plant pathogen®"a novel
DNA virus®"that can parasitize plant pathogenic fungi® "was discovered from a
hypovirulent strain of Sclerotinia sclerotiorum®™"it unravels the long-time
mystery of whether or not a DNA virus exists in fungi®"and also is the first
report about fungal DNA viruses in the world. An eco-management
technology system with utilization of biodiversity at its core has been
innovatively established in a pathogen base of the wheat stripe rust""the
system aims at ecological disaster relief” "biological pest control®"and chemical
disaster alleviation. In addition®"3S @QRS"*GIS""and GPS) technologies have
also been successfully applied to over-summering and over-wintering division""
monitoring and pre-warning of the wheat powdery mildew disease.

1 ORGSO

Through insect physiological™" biochemical®™ and molecular biological

studies ™ "the mechanisms of tri-trophic interactions between pest insects” "crop
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plants®"and natural enemies” "insect reproductive physiology and anti-stress
physiology have been clarified. Through insect chemical ecological studies™"
the genetic regulation mechanism of plant semiochemicals and regulation
mechanisms of insect behaviors by odorants were revealed. Insect radar
technology has also been used to illustrate the migratory behaviors™®
migratory paths and original sources of key pest insects®"such as the cotton
bollworm " "the beet webworm® "the brown planthopper®"and the white-backed
planthopper among others. Furthermore"™ the mechanisms of resistance
development” "genetics and evolution of the cotton bollworm to Bt-transgenic
cotton""and the resistance mechanisms of different agricultural insects to
chemical pesticides have also been verified.

1 =S=87&B1Pb

The genetic diversity of several weeds and potential habitat suitability of
Flaveria bidentis in China have been determined. The insecticide resistance
level of Descurainia sophia and molecular mechanisms of cross-resistance and
insecticide resistance of important resistant weeds were clarified. Meanwhile®"
the allochemicals produced by allochemical rice in China and its weed-
inhibiting mechanisms have also been defined. An integrated management
technology system combining ecological weed-control with chemical control
measures has been established in rape-seed fields. A safe and high-efficiency
herbicide-application technology system with herbicide-reduction technology as its
core has been constructed in wheat”corn fields. Furthermore®"a distributed
sampling system for field weeds and precision spray control system have been
developed.

> W (&E&-AQS

It has been demonstrated that parasitic natural enemies can exploit the
same or similar volatiles to locate different herbivorous hosts®" and the
volatiles induced by herbivores can regulate the interactions between parasitic
natural enemies and predatory natural enemies. The first marine microbial
pesticide”"10° CFU?g wettable powder WP of Bucillus marinus (designated
as marine WP "was invented and a scale-up production line has been built.
The soil-restoration technology for combined absorption of excessive heavy
metals Cd*" ""Cu®" and Zn*" Dby Trichoderma and Brassica napushas has

been developed for the first time in the world.
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Profited from major advances in basic research on pesticide invention™"
more than 30 new pesticide varieties with independent intellectual property
rights have been developed. Twenty-one testing methods for pesticide
environmental behaviors and environmental toxicology have been set up in
China. A handbook for environmental risk assessment of pesticides was
compiled. Six standard scenarios for environmental risk assessment of
pesticides were preliminarily established in China. A basic framework for
environmental risk assessment of pesticides has been delineated. The
environmental behaviors that include residues” "degradation”"and metabolism™"
of more than 10 kinds of chiral pesticides in soils" "water” "plant samples® "and
animal bodies €. g. ""rabbits and rats ) were defined. Furthermore®"a multi-
residual analytical method for several pesticides was set up"® and a
sophisticated pesticide residual standard system has been formulated.

1 B RPEBBRARR/O

Population formation®"expansion”"and ecological adaptation mechanisms
of important invasive speciess”"such as Fupatorium adenophorum " Bemisia
tabaci ""and Bursaphelenchus xylophilus " "were elucidated. Risk assessment
and early warning technology for some of the important invasive species have
also been developed.

11 KT IERDH AM2U

Significant advances have been made in the fields of systematic evaluation
of potential biosafety risks of insect-resistant transgenic Bt rice and phytase
maize” "systematic monitoring the regulation of transgenic Bt cotton on cotton
bollworm® "outbreak mechanisms and control strategies of mirid bug after
growing of transgenic Bt cotton”"and resistance risk assessment of the cotton
bollworm to Bt cotton and preventive management technologies. Research
papers of Suppression of cotton bollworm in multiple crops in China in
areas with Bt toxin-containing cotton%and Birid bug outbreaks in multiple
crops correlated with wide-scale adoption of Bt cotton in China %published
in the world-known academic journal®"Science® "have received much attention
from domestic and international media.

1N 78B(—AQ/ B+

The effects of foods and vegetation on rodent population outbreak were
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elucidated. It is suggested that El Nino-Southern Oscillation (ENSO)may be
an important factor initiating rodent population outbreak. A computer-based
numerical simulation of regional rodent outbreak and the monitoring and
forecasting system has been set up. Rodent immunity function at reproductive
stage and the relationships between heat-producing by the Brown Adipose
Tissue @BAT) and immunity of rodent were clarified. Meanwhile™" the
influences of cold acclimation and IBAT incision of rodent on immunologic
index were also verified. It was found that the genetic diversity of rodent
populations was positively correlated with rodent population outbreak®"and
which is one of the important factors for genetic expression of Microtus
brandti. In addition” it was shown that the tannic acid in food can inhibit the
protein metabolism of mouse&the addition of tannin can suppress its breeding
ability " "and also reduce its immune function.

Overall®"the research level of plant protection science in China is far
behind the international advanced level®™™ and is incarnated by lack of
originality and relatively weak in basic research and high-tech research and
development.

In the next five to ten years""using the international advanced level and
major national demands as the goal®"a systematic and comprehensive study
should be carried out on catastrophism®"mechanisms of disaster formation""
monitoring " "forecasting” " and integrated control theory and technology of
important agricultural pests®so as to elevate the overall level of plant
protection discipline in China®"" offer the sustainable control of crop
biohazards®"™ and provide science and technology support for the safe

agricultural production.

N BB

After entering the new historical period™" the party and the state
emphasize the improvement of peopleQs life as the starting point and the
foothold of science and technology®"and have made clear that the development
of the biological medicine industry is a high-tech pillar industry. In April™"
2009 " "the opinion on deepening the reform of medical care system issued by

the state council reflected that the party and the government attach the great
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importance to peopleOs physical health. Healthcare reformation scheme
proposes to put medical and health technology innovation as the highlight of
national science and technology development through increasing medical
research investment™" integrating advantageous resources of scientific
research” "encouraging independent innovation®"and strengthening the study
on major diseases prevention and cure and key technology of new drugs
development. ChinaQs medical health industry is facing an unprecedented
opportunity to develop.

At present”"the pharmaceutical industry in China has maintained an
overall rapid growth™" and the scale has been unceasingly expanded.
Multidisciplinary integration in pharmaceutical innovation has been rapidly
progressed. A series of lead compounds and candidate drugs have been found
against major disease”"some of which have already entered preclinical and
clinical research™" and have showed encouraging development prospects.
Biopharmaceutical industry with a core of genetic engineering drugs is
booming " "and it becomes an important direction in new drug improvement.
Now " "in China there have had many biotech drugs and vaccines being awarded
new drug certificates with independent intellectual property rights. Chinese
scientists have obtained a series of new active compounds with novel skeleton
structures from different strains of marine microorganisms and a number of
marine candidate drugs are undergoing preclinical and clinical research. China
has significantly improved the study of high efficient anti-tumor antibiotic
lidamycin and jaligimycin®"especially in that of lidamycin antibody target
treatments of tumor. In the basic research of drug function mechanism®"we
have achieved the international advanced level. And many new progresses
have also been made in the domains of major diseases relating to function
transformation of gene and protein.

In May®"2009""the major science and technology projects $reation of
major new drugs%oofficially launched” "the project played an important role in
promoting the innovative level of Chinese pharmaceutical industry. Three
new drugs”"such as h. pylori pD)vaccine which was specially supported by
the project”"have already obtained new drug certificates”"and all the research
projects of 10 new drugs against drug-resistant bacteria®"such as levorotatory

ornidazole®"have been completed. Forty-three anti-tumor drugs”®such as
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Hemopofin®™® are on the [[I period clinical trials. Anti-bacterial drugs
antofloxacin hydrochloride which was studied by Shanghai Institute of
Materia Medica®™ "Chinese Academy of Science was awarded the first category
new drug certificate on April 15772009 after 16 years hard work. Six GLP
have passed the international AAAILAC authentication®™ and National
Chengdu Traditional Chinese Medicine Safety Evaluation Center has passed
the American NIHOLAW authentication. Shanghai Institute of Drug Safety
Evaluation Center"™ AstraZeneca™" the Biotechnology Center for Safety
Assessment has been constructed and a series of molecular toxicological
models have been set up. Twenty-six new drugs clinical research platforms
supported by the project have also made a rapid progress&among them® “some
institutions have obtained international recognition and started to undertake
international multi-center studies.  The discipline framework and
technological platform system of modernization innovative drug research in
China have been basically built up®"which significantly improve the basic and
application research level of our innovative drugs and provide foundation for
the preliminary basic research of our innovative drugs in order to reach
international frontiers quickly.

Under the background of giving high attention to people@ livelihood™*®

deepening the comprehensive medical and health system reform®™® and
gradually increasing the research funds in medical and health field by the
state” "the medical industry has been rapidly developed®®the concentration
ratio of pharmaceutical industry has been further improved® "and the sale scale
of pharmaceutical enterprises has also been increased year by year with the
enhanced competitive ability in China. However""the international medicine
situation indicates that there is a wide gap between China and the developed
countries in the overall level of pharmaceutical industry. Drugs with
independent intellectual property rights are extremely deficient because
pharmaceutical innovation ability and potentiality are not strong enough""
which deeply restrained our domestic pharmaceutical industry from entering
the high-tech and high value-added downstream processing area. The medical
and health field urgently craves for the drug innovation. In addition®"
continuous improvement and enhancement are also needed in strategy design™"

research means and methods®™" interdisciplinary talent cultivation®™™ and
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achievements transformation.

Modern biology has made great progress®™  and has deeply affected
strategy and research mode of drug developments. In June®"2009" "the state
council promulgated $Beveral policies to promote the rapid development of
biology industry%6 "and proposed to cultivate the biology industry as ChinaQ
pillar industry in high-tech fields. At present®*China focuses on developing
biotechnological drugs®®such as humanized antibody®"and strives for multi-
point breakthroughs in biotechnology field in order to close to or arrive at
international advanced level. With the continuous progresses of global cell
and molecular biology® " chemical genomics®and proteomics research®” the
understanding and research of disease pathogenesis have reached a high level.
Domestic drugs researchers have paid attention to search for key target
molecules related to drug discovery from genomics information resources” "and
now have made a new progress. With small molecules as probe®™™ the
influences of small molecules on regulating biotechnology system and signal
transduction of biotechnological system at the molecular and cellular level
were investigated to reveal the regulation rule of signal transduction. Based
on results”"finding new drug targets”"designing and researching new pilot
molecular structures have become a new research trend on new drug
development. In 21st century®" synthetic drug still belongs to the key
development field of new drugs. Our innovative research on traditional
Chinese medicine occupies a leading position by inheriting the superiority and
features of traditional Chinese medicine and accelerating the modernization of
traditional Chinese medicine. The breeding® "normalization® "standardization™"
and scale planting of famous-region Chinese crude drugs are strengthened. To
elucidate the substantial basis and mechanism of traditional Chinese medicine
drugs on the basis of inheritance and development of Chinese medicine
theory. Efficacy and safety evaluation system with special characteristics of
traditional Chinese medicine should be established. And the quality control
system of traditional Chinese medicine is to be set up according to the
characteristics of traditional Chinese medicine compound ingredients. In 21st
century”"it is still an important way to discover new drugs by isolating new
lead compounds from natural products®"and then modify the structure or fully

synthesize it.
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IS RID3AECA4A

Physiology®"as a classic discipline®"has played an indelible role in the
development of modern medicine and biology. Physiological sciences began to
establish in China over 80 years ago and has attained remarkable development
in the recent five years”"mainly due to the increase in research funding®"the
home-coming of prominent physiological scientists from abroad®®and the
strategic direction of the country.

IS OB < #R/0E 7ERH CB+HE&O3IB ¢

IS3+31 YEBRPRIDBNGA AGEE DB <0SBIGE SR+

Sa+3131 GB.-AR/0-

The study of sensory systems in China reached international level in
some fields" " particularly in vision""hearing and pain. In vision research""
advances were made in retinal signal transduction and visual cortex plasticity.
In auditory research”"significant progress has been made in the perception of
supersonic signals. Pain research in recent years mainly focused on pathological
pain” "such as inflammatory and neuropathic pain. Many of these findings have
been published in Nature. In the studies of olfactory sensation®”"progresses have
been made in molecular mechanism underlying the detection of CO;.

In advancing our understanding of the pathophysiology and treatment of
nervous system diseases”"remarkable progresses have been made in several
areas. Notably""in neuodegenerative diseases such as ParkinsonQ disease and
Alzheimer Os disease™" systematic and comprehensive studies have been
performed on the etiology " "pathogenesis® "early diagnosis”"and treatment. In
the case of stroke®"important genetic and environmental risk factors of stroke
have also been revealed. In addition®"new strategies for the prevention and
treatment of stroke have been proposed. Furthermore®"achievements have
been made in understanding the mechanism®" prevention and treatment of
epilepsy. Finally®""the treatment of glioma has focused on the inhibition of
angiogenesis and the pathway of glioma tumor growth.

IS s+ DA AHARI/OT

A lot of studies have been done in the mechanism of promoting
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atherosclerosis through the vascular inflammation induced by HHcy. It has
been found that lipid metabolism in endothelial cells can be improved by
adjusted arachidonic acid®"activated PPARY and increased stearoyl desaturase
induced by laminar flow. The work on nuclear receptor LXR""FXR and the
regulation of lipid metabolism have also been published in leading journals.
Studies have also been conducted to investigate mutations leading to high
triglyceride level™™ mechanisms of oxidative damage of lipid®" and the
development of new drugs regulating lipid level. It has been confirmed that
the expression of KChIP2 and minK were decreased during atrial fibrillation.
Our works on the PGE2 system is leading the world and have been published
in a series of excellent research papers. We first reported that H,S is a new
signal molecule regulating cardiovascular function and is ubiquitous in
maintaining cardiovascular homeostasis. It has also been demonstrated that
activated k-opioid receptors have definitive regulatory role on the cardiovascular
system.

IS 1 TR ONEH RO

Studies of the male reproductive system covered the vaccine of birth
control” "molecular basis of cryptorchidism infertility® "new targets for male
contraception”"and microbial genomics in reproductive tract. Studies on the
female reproductive system mainly focused on the abnomalities of meiosis or
chromosome segregation in the process of oocyte production. This
dysfunction substantially increased the differentiation and meiotic capacity of
PGC in vitro. A number of up-regulated and down-regulated microRNAs
responsible for embryonic implantation have been screened. The molecular
basis of angiogenesis and its role in the ovary have been revealed” "providing a
novel explanation on ovarian aging during perimenopausal period. The
mechanism of synthesis and secretion of placental CRH has been clarified™"
revealing the role of placental endocrine network in the maintenance of
pregnancy and initiation of labour. A new target molecule was identified for
early prediction of preeclampsia and the theory of Splacental dysfunction
leading to preeclampsia%was proposed.

IS3+1 > 5B RS HFAR/0O-

By proposing the non-genomic glucocorticoid effect and membrane

receptor hypothesis™ " physiologists found that glucocorticoids could inhibit
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activation of ERK172 mediated by NR2A through the non-genomic effect™"
enhancing the NMDA-induced. Neuronal damage. It was also found that
steroid-receptor complex” " PKC signaling pathway™"and estrogen®"via the
action of CRE""could regulate target genes. We have also investigated the
regulatory effect of neuropeptide CRF and CRF receptor on hypoxic injury
and adaptation” "and proposed CRFR1 as early warning signals for the injury
and a target of intervention.

IS+ 2 RO~ AR/O

It was found that extract from cigarette can activate calcium in smooth
muscle®"and reduce the expression of Kvl. 5 potassium channel and voltage-
dependent potassium channel. Histamine H; receptor”"substance P**"VEGF""
NGF"*GDNF""and AQP5 can regulate inflammation caused by asthma. It has
been found that NO""5 — HT,, receptors”“dopamine D1 receptor and ASICs
may regulate both the suspension of inspiration and the volume of respiration.
BKCa channel could mediate the regulation of central respiratory circuit by
CO. It has been discovered that chronic intermittent hypoxia could increase
the expression of synthase CBS)in medullary cystathionine and elevate the
H,S content in the medulla oblongata to protect the respiratory center.
Further®® the expression and up-regulation of TRPC17SOCC were the
common pathway underlying pulmonary hypertension caused by chronic
hypoxia. We confirmed that glutamate® *VIP""substance P**CGRP""and ET -
1 could regulate the function of epithelial cell during stress® "inflammation and
damage of lung.

S31B BEOB&h A#A&/0C

It has been found that HCO; secretion and Cl™ absorption of colonic
epithelial cells played significant role in adjusting the pH in the micro-
environment. It was proposed for the first time that 5 - HT; receptors in
submucosal plexus were involved in inhibiting ion transport in colon. The
actions of 6 ~OHDA on TH —and DAT - positive cells were different between
the substantia nigra and the digestive tract. The protective effect of electrical
stimulation of the paraventricular nucleus and lateral hypothalamus during
gastric ischemia-reperfusion injury was discovered. It has been proposed that
stretch stimulus could be involved in the contraction of smooth muscle

mediated by the muscarinic receptor and the depolarization of Cajal interstitial
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cell membrane. It has also been confirmed that atrial natriuretic peptide®*NO
and oxytocin receptor could regulate the movement of gastrointestinal smooth
muscle. Three types of afferent nerve innervating the small intestine were
categorized according to their electrophysiological characteristics. TRPV1®*"
SST2""ASICs""TRPM8""and TRPAI1 are the important proteins mediating
signal transduction in the afferent nerve of intestine.

S+ SHKH AR/OS

It has been discovered that newly synthetized mitochondrion induced by
NO can generate ATP through oxidative phosphorylation pathway. It has
also been confirmed that injury of skeletal muscle exhibited changes in
sarcoplasmic reticulum®"contractile proteins and structural proteins. Micro-
injury of skeletal muscle is always associated with the loss of strength.
Myogenic regulatory factors played an important role in muscle damage and
repair caused by exercise and hypoxia. Exercise of different intensities could
change the function of heart®"cholinergic nerves M2 receptors and MAPK to
different degrees.

In the preparation of the 2008 Beijing Olympic Games" " physiological
sciences were further applied to the monitoring and evaluation of training
methods and achieved significant results. New findings were reported on core
strength®"serum CK and BU during training. There was low correlation
between the fitness level and the adaptive ability of human beings. Moderate
degree of physical training can reduce the degree of psychological stress.

ISz+1 N G A#AT/0~<) O3 A" 1A 25885

Computerized diagnosis and visualized model for health condition was set
up in the practice of Traditional Chinese Medicine® "allowing the categorization
of sub-types of constitutive body character. Diagnostic equipment of
traditional medicine was developed and certificated by sFDA. For example®"a
model of pulse patterns that could mimic over 10 types of pulse manifestation
was developed for teaching. Drug delivery system via micro-emulsion and
transdermal administration at SHEN QUE and YONG QUAN acupoints was
also investigated. New models were developed to study the discipline of
prescription and compatibility of medicines. These models may illuminate
complicated relationships and compatibility of different herbs in Traditional

Chinese medicine.
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The hypothesis of storm of inflammatory cytokines induced by heat
stroke was proposed and proven. Targeted and protective drugs were also
developed. The novel idea of $ascular endothelial cells as the target for
inducing low temperature injury %" was proposed. This promoted the
development of novel drugs. Neuroendocrine changes were observed in the
Antarctic expedition team members. In the field of underwater physiology™"
various topics have been investigated. In particular® "dive training below 470 -
meters was achieved. In the field of aviation physiology® "research contributed
significantly to the development of domestic aircraft and the training of pilots
on carrier-based aircraft. In the field of space physiology ™ "medical support to
the manned spaceflight™® extra-vehicular activities®™® and MARS500 were
explored. In the area of high altitude physiology™"a series of discoveries has
been made with regard to the induction with multi-pathway and turnover with
multi-direction related to hypoxic adaptation. The study related to hypoxia
adaptation of Tibetan has been published in Science. Furthermore®"a series of
intervention strategies were adopted to fulfil the great demands of the
Qinghai-Tibet Railway""YU SHU earthquake and other plateau areas.

ISz GB+&KDOO0OIX

In 2002""Chinese Association of Physiological Sciences established the
Education Committee which is responsible for promoting the development of
teaching in physiology. This Committee held national academic conferences
once every two years. These conferences focus on the content and pedagogy
of physiology teaching™® the introduction and comparison of overseas
physiology teaching content and materials™® the study on the bilingual
physiology teaching®™® the problem-based learning (PBL ) " the design of
featured courses” "the design of multi-media courses”"and the development of
teaching equipment for physiology. Future directions will focus on featured
courses” "bilingual education”"and the improvement of web-based courses in
physiology to meet with the requirements of digital and web-based teaching.

IS+l @-&-0OX

Under the guidance of the Chinese Science and Technology Association™"
our Association has completed a large number of work concerning academic

exchanges” "continuing education and popularization of science. We have held
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40 national meetings and several international conferences. For instance® 700
physiological scientists from 35 countries participated in the Beijing Joint
Conference of Physiological Sciences 2008 which achieved great successes.
Meantime" "we also encourage local scholars to attend overseas conference.
As a result”"more than 170 Chinese scholars attended the 36th Congress of
the International Union of Physiological Sciences QUPS)) and one senior
member of our Assocaition was elected as the Vice-P resident of ITUPS. Our
Association was the first in China in founding the Youth Committee and this
initiative was followed by other national societies. Furthermore®"we actively
participated in social scientific activities organized by the Chinese Science
Association. We set up a website and published Progress in Physiological
Communication as the bridge between the society and our members. Our
official journal®"Acta Physiologica Sinica""was awarded the honor of S he
Outstanding Journal of New China in 60 years%

IS F-&3R4 < HFBR/O& " 1EB0O $-4.9& —FOAEKAIB
AR AY SBBFH

At present” "there are more than 200 medical schools that offer physiology
classes. Physiology education can be recognized as the basic building block of Bio-
medicine. Moreover" "physiology has made significant contribution to national needs® "
such as the 2008 Beijing Olympic Games” " national plan for health guarantee™®
Qinghai-Tibet Railway® *Antarctic DOME A" "and manned space flight" "etc.

IS "% A <@ERADRAIBE VPG OB <#TR/0O-

In general”"the development of Physiology in our country is parallel with
that in the world. Some research areas” "such as circulation” reproduction and
neuroscience” "have already reached international level. In other areas such as
comparative physiology”"exercise physiology and environmental physiology™"
the development of research is escalating rapidly in recent years because of
national demand. Targeted areas with special resources are able to reach
leading level of the world.

1IS2? B -VSBOBB 3B D" (< R0~

The following opportunities and challenges emerge through the analysis
of future demands and directions/

ISP Uz DRSS DA D-EEBRA PLY& IR HEY

A lot of information has been produced with the development of various
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FPomic researches¥ " such as genomics® " proteomics™"etc. These molecular
information will not bear any impact unless their functional significance can be
elucidated. With a breakthrough in both technology and data throughput®®
Physiology is destined to yield useful information.

IS23 "HEBOE <ARBR/OC HABSO-

The reductionist approach in research that dominated for centuries has to
be changed. More and more scientists incline to use a holistic approach in
understanding life as a whole. Physiology will face greater challenges to
unveil the linkage amongst massive data generated from different levels.

1IS231 Po- O3S < 8/ O8O3/ AY VEsBE

Physiology serves as the bridge between the normal state and the disease
state of the body. It is also a cardinal link between upstream research and
application to health protection. Physiology indeed constitutes the most
important basis of translational medicine.

In the development” "prospects and future trends of Physiology in China""
our aim is to play a leading role in a spectrum of fields in the world and to
publish our research findings in high impact journals. Meanwhile” "we must
pay close attention to the requirements of our nation in order to promote the
national economic construction as well as national defense. Physiology in

China is advancing and will continue to serve as a spearhead forever.

T B3YE-/0-

Pharmacology is bridge linked the basic and clinical medicines® "pharmacy
and medicine®" life science”" chemistry™® and other sciences. Therefore®"
pharmacology is an important science in the areas of life science”"medical
science™ " and pharmacal science®" especially in clinical therapeutics®® drug
discovery”development” "and basic life science research.

In China”™"pharmacology research and education started from 1910QGs""
when the western scholars propagated western medicines in China and
performed education in medical schools®® such as Peking Union Medical
College. Since then®"pharmacology has been developed as a new science in the
medical area.

Since 1949"" the pharmacology was developed quickly based on the

226~ GOMPREHENSIVE REPORT ON ADVANGES IN SOIENCES



Yg#

outstanding research works of Chinese pharmacologists. They researched the
natural products and traditional medicines for the discovery of new drug""
which is urgently needed for people in that time. Several drugs developed and
used worldwide until present” *for example” "the antimalarial drug arteannuin.

The Chinese pharmacologists worked diligently for more than half
century" " and have focused on the clinical drug therapeutics and drug
development. Especially in the research of traditional Chinese medicine™"a lot
of drugs have discovered™™ developed™® and used clinically. During this
procedure” "the pharmacology science has been promoted. In the year of 2006""
the 15th world congress of pharmacology held in Beijing" it is a milestone for
the progress of pharmacology made in China.

Neuropsychopharmacology is an interdisciplinary science related to
neuropharmacology” "psychopharmacology” "and fundamental neuroscience. It
entails research on the mechanisms of neuropathology®"pharmacodynamics®®
psychiatric illness”"and states of consciousness. Neuropharmacology involves
the study on neurons and their neurochemical interactions&it has the overall
goal for developing drugs that have beneficial effects on neurological
function. Psychopharmacology focuses on the study how drugs affect human
mind and behavior"" including the study on how drug dependence and
addiction affect the human brain. Both of these fields are closely connected
with each other™" since both are concerned with the interactions of
neurotransmitters®” neuropeptides®™® neurohormones®™® neuromodulators®®
enzymes” "second messengers”" co-transmitters”"ion channels and receptor
proteins in nervous system. By studying these interactions” "researchers are
developing drugs to treat many different neurological disorders®"including
pain”™" neurodegenerative diseases™™ such as Parkinson Os disease and
AlzheimerQ disease” "psychological disorders® "addiction” "and many others.

Cardiovascular disease is the inadequacy of the heart and blood vessels
because of the blood vessels narrowing® " which is unable to maintain the
amount of blood circulation throughout the body. In China""the cases of
cardiovascular disease are continuously increasing. The disease is potentially
preventable& the task for searching potential prevention targeted is
carrying out,

Clinical pharmacology is a subject involving the research of interaction
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and rules between drug and human body®""which is an important part of

pharmacology. It is mainly about clinical pharmacokinetics®™® clinical

pharmacodynamics®™® adverse drug reaction™" drug interaction™" rational
prescribing and new drug development. Although the development of clinical
pharmacology in China started late®”"the subject has obtained the significant
result with all efforts for many clinical pharmacologists.

Quantitative pharmacology @lso called pharmacometrics )is the scientific
discipline that uses mathematical and statistical methods to quantifying the
interactions between drugs and patients. It plays an increasingly critical role
in drug development and pharmacotherapy.

As a branch of pharmacology™® pharmacology of traditional Chinese
medicine ('CM ) is an important subject that utilizes modern scientific
methods to objectively evaluate the safety and efficacy of TCM. It is also an
important subject involving the fusion of modern science and TCM"" the
introduction of TCM to the world®"and the discovery and development of new
drugs. In the study on traditional Chinese medicine theory" "several new ideas
has emerged” "such as effective composition group and recombined TCM""it
will promote the modernization of TCM.

Pharmacokinetics is a research subject on what the body does to a drug.
Since the 21st century"" pharmacokinetics has obtained rather rapid
developments. In silico modeling® "pharmacogenetics and epigenetics play the
very important role in study of structure and function of drug metabolic
enzymes and transporters as well as personalized medicine. New in vitro and
in vivo models provide the effective approach for mechanism studies on drug
transport. In recent years”"pharmacokinetic-pharmacodynamic (PK - PD)
models have been gradually applied to the studies of other chemical drugs
except for antibiotics. Besides®"PK - PD models have also been used in the
studies on TCM in China® "which was helpful for providing scientific evidence
for development and rational clinical application of TCM. Driven by
systematic  biology"® pharmaco-metabonomics has emerged as a
characterization technology that is very close to the phenotype of drug
response " "and will further promote the development of personalized medicine.

Drug toxicology is a branch of pharmacology®*which concerned with the

studies on the mechanisms of the toxic effects of the pharmaceuticals and the
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safety evaluation of new pharmaceutical products. The latest progresses in
the drug toxicology studies in China during past five years could be
summarized as follows/Z (D Gradually establishing an professional promotion
system for drug toxicology&(®) Stable and fast developing a GLP compliance
system by the establishment of historical control database that contains
hematology™® clinical chemistry™™ spontaneous pathological finding""
teratology” "and genotoxicity” "test article management and characterization™"
harmonization on the toxicologic pathology diagnosis®®the development or
adaptation of LIMS data capture system in a GLP environment®”"and the
improvement of animal welfare in toxicology laboratories&@) Implementing
the concept of whole R&D process involvement of drug toxicology and its
application in the new drug safety evaluation practice& @ Comprehensively
promoting the preclinical safety assessment of new drugs by the application of
concurrent toxicokinetic exposure analysis®™® the modernization of the safety
pharmacology study instruments and tools"" formal adaptation of the ICH
guidelines for developmental and reproductive toxicity tests®"and the ICH S8/
immunotoxicology  studies& (&) Broadly applying the toxicogenomic"”
toxicoproteomic™ " and metabonomic technologies to the elucidation of the
mechanisms for the toxicity of common pharmaceuticals in China&®) Focusing on
the safety evaluation of some special pharmaceuticals®® such as the injection
formulations of TCM" *nanomized drug delivery systems® "and biopharmaceuticals.
In the recent years®™" the development of pharmacology has been
accelerated. The government launched mega projects for drug development
and medical system reformation. These projects promote the pharmacology

and make it increasingly important.

H ZRSO-

Leprosy is a chronic infectious disease caused by Mycobacterium leprae
QL. leprae) It affects skin and peripheral nerves and can cause irreversible
nerve function impairment and consequent chronic disabilities® "often leading
to many social and economic problems. Therefore®"leprosy is one of the
important major diseases in the world as well as in China. Although its

transmission is still not fully understood®® the upper respiratory tract is
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generally considered to be the main route for the spreading of M. leprae.
Most people have a natural resistance to the infection®"and only a few have a
genetically related susceptibility to it. The onset of leprosy is very insidious
with a long incubation period®"and it is difficult to determine the exact onset
of the disease. Clinically®"leprosy can simulate many kinds of skin diseases
and neuropathic problems® "which makes early diagnosis difficult.

In the year of 1981""an estimated 12 million leprosy cases were being
treated worldwide. After the introduction of Multi-Drug Therapy VDT )in
that year®"the prevalence of leprosy declined dramatically®"because of the
change from life-long treatment with dapsone monotherapy to treatment of
fixed duration with MDT and the changes in record-keeping. After the 44th
World Health Assembly resolved to eliminate leprosy by the year of 2000 and
the final push toward elimination of the disease was implemented in areas
where it is endemic” "the number of newly detected cases further declined. In
20097 "a total of 2447796 new leprosy cases were globally reported. Only four
countries had not achieved the elimination of leprosy which is defined as less
than 1 case in 10"000 populations. The elimination of leprosy was achieved in
1998 at national level in China which is defined as less than 1 case in 100"000
populations after more than 40 yearsQ@fforts in combating the disease. Since
then®"about 1"600 new cases were reported each year in China in the last 10
years. By the end of 2010746 counties and 276 counties did not reach at the
WHO criteria and China criteria for the elimination of leprosy” "respectively.
Despite the great progress™"changing trends in case detection should be
viewed with caution™" since undetected cases are not included in these
statistics. Furthermore® "patients with leprosy are not evenly distributed in
countries where the disease is endemic. Therefore®™ even in the post-
elimination era”"the efforts are needed to further reduce the disease burden
and to sustain control activities” "including the detection of remaining hidden
and new cases. The efforts are also needed to deal with problematic patients™"
such as those at high risk for disability” "those with drug reactions” "and those
already disabled by leprosy. Furthermore®"leprosy not only has a physical
effect” "but also has a social and economic impact.

The diagnosis of leprosy must be established as early and as accurately as

possible® " because both under- and over-diagnosis will lead to undesired
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consequences for individuals as well as the community. Accurate diagnosis is
also vitally important to all aspects of a control program®® including
epidemiology ™" chemotherapy® " prevention of disability™"and assessment of
interventions. Three cardinal signs found on clinical examination anaesthetic
skin lesions™" enlarged peripheral nerves®and acid-fast bacilli in the skin
smear )form the basis of the diagnosis of leprosy. Many advanced diagnostic
tools have been developed”"but these are used mainly in research. Serology
canQ be used as a single diagnostic test because the majority of the PB
patients are seronegative”"and current serological tests are not specific enough
to distinguish a patient with clinically overt infection from one with sub-
clinical infection. Also®""DNA amplification tests require trained personnel
and expensive equipment” "which limits their use in the field.

The diagnosis of leprosy is not straightforward because it can mimic
many skin diseases”" the sensory testing of a skin lesion has not been
standardized™™ and the test result is judged subjectively rather than
objectively. Therefore® "several factors impact the accuracy of the testing and
the palpation of peripheral nerves. Apart from the inter-examiner reliability""
peripheral nerve enlargement may not be apparent in some early cases.
Although a positive result on examination of skin smears has near 100%
specificity in the diagnosis of leprosy” "many PB patients have a negative result
and skin-smear examination is usually not available in the general health
services. Furthermore®™™ ignorance of general health problems™" lack of
awareness for leprosy""and stigmatization in the general population may
prevent persons from seeking help. In view of these factors®"many patients
visit general health care services™dermatologist several times before the
diagnosis of leprosy is made”"especially in a low endemic area. Delay in
diagnosis will result in increased impairment of nerve functions. Currently in
China®"the proportion of WHO grade — 2 disability among newly detected
cases is more than 20% in general and even as high as 40% - 50% in some
provinces ™ "where leprosy is in a low endemic. This indicates that there is a
room for improving early diagnosis of leprosy.

To prevent the drug resistance that occurs when only one drug is given™"
MDT was introduced in 1981. In the same year""in order to guide this
therapy®“the World Health Organization (WHQOY developed a 2 — group
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classification system based on the probable number of M. [leprae presenting
in a patient. The patients with paucibacillary PB)disease were treated daily
with dapsone 00 mgYand monthly with rifampicin 00 mg ¥ "and with 6
months of supervision. The patients with multibacillary @UB) disease were
treated daily with dapsone 00 mgYand clofazimine G0 mg ¥ "as well as
monthly with clofazimine @00 mg Y and rifampicin 600 mg ¥ "and with a
minimum of 24 months of supervision or®""if possible®"until the skin smear
became negative. In 1994""after more information was collected from the
efficacy and the low risk of relapse”"the duration of treatment for patients
with MB leprosy was fixed at 24 months®"while the regimen for those with
PB disease remained at 6 months. To accelerate the elimination of leprosy in
most countries where the disease is endemic” "the duration of the MDT - MB
regimen was further reduced to one year in 1998. In the year 2002"*WHO
started clinical trials to test the efficacy of Uniform MDT (WHO MDT - MB
regimen” "6 months for both MB and PB) However®"the long-term efficacy
and the risk of relapse of this shorter regimen are unknown.

Since M. Leprae™® the causative mycobacterium for leprosy was
discovered by Armauer Hansen""a Norwegian scientist” "in the year of 1873""
many achievements in the research have been made. Especially® over the past
decade"™ the developments of molecular biology in general™™ and the
complement of Human Genome Bank in particular®"provide strong tools for
the study on biology of M. Leprae and on genetics of leprosy. For example®®
studies on genome sequences of M. Leprae have revealed the stability of the
mycobacterium with little variation between strains. Studies on genome of
M. Leprae have also elucidated the nature of strict inter-cellular parasitism
and the long incubation period of leprosy. The type specific markers
established from genome sequences of M. Leprae have been used as a tool in
the study on the epidemiology of leprosy. Another development on genome of
M. Leprae is to establish a drug resistance monitoring system for anti-leprosy
drugs including rifampicin. Comparing to mouse footpad techniques®"the test
is simple” "rapid " "and less expensive.

Recently " "study on susceptibility to leprosy is also one of the hot spots
worldwide. It is well known that only few infected persons will eventually

develop into clinical disease. Host genetic factors have been implicated in
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susceptibility to leprosy in studies of familial clustering®"studies of twins”
complex segregation analyses”"and tests of association with the HLA genes.
Markers in several genes and genomic regions have been reported to be
associated with susceptibility to leprosy or the development of a particular
clinical form of the disease™" but few of these associations have been
replicated. A two-stage genomewide association study by genotyping 706
patients and 1225 controls using the Human610 — Quad BeadChip lumina))
was conducted in China in collaboration with more than 40 domestic
institutions and Singapore Human Genetic Institute. A significant association
between SNPs in the genes CCDC122"" Cl30rf31"" NOD2"" TNFSF15""
HILA -DR""and RIPK2 and a trend toward an association with a SNP in
LRRKZ2 were discovered. The associations between the SNPs in Cl13orf31""
LRRK2""NOD2""and RIPK2 and multibacillary leprosy were stronger than
the associations between these SNPs and paucibacillary leprosy. Variants of
genes in the NOD2 - mediated signaling pathway @which regulates the innate
immune response ) are associated with susceptibility to infection with M.

leprae. The result of the study has been published in New England Journal

of Medicine " "which not only makes China a leader in the field of genomewide
association study of leprosy®"but also provides a base for further studies™"

such as pathogenesis of leprosy™" relationship between phenotype and
genotype of the disease”"mechanism of leprosy reactions and neuritis in a
collaborative way.

Leprosy is a complex condition that affects patients not only physically™*®
but also socially and psychologically. Individuals with leprosy have been made
to leave their families and communities and are forced to live as outcasts in
separate colonies. The stigma attached to leprosy is very common in societies
around the world and has a negative impact on a patient health-seeking
behavior®"adherence to treatment”"and resumption of normal life even after
cure. It also affects oneOs entire life including marriage® " employment™®
interpersonal relationships®"leisure activities™"and attendance at social and
religious functions.

Although many factors contribute to this stigma®""a complex mix of
reasons 1s associated with it in each society. Disability @mpairments )caused

by peripheral nerve damage is one of the important factors. In the last two
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decades” "much progress has been made in understanding the risk factors for
nerve damage. Corticosteroids are still the mainstay in the treatment of
peripheral neuropathy in leprosy. Several recently published clinical trials
have tested in the use of steroids to prevent immunological reactions and
peripheral neuropathy prophylactically” "to treat neuropathy with more than 6
months duration”"and to treat mild sensory impairment.

For those disabled before the diagnosis was made or those who have
developed permanent disability during the course of the disease”™" projects
aimed at preventing secondary impairment Prevention of Disability®*POD)
have been undertaken in many leprosy control programs worldwide” "including
China. Social and Economic Rehabilitation SER ) programs with a
community-based approach are needed to target the disadvantages affected by
leprosy @most of whom are elderly®"former leprosy patients who have some
degree of social and economic difficulty®® with or without disability ) By
nature” " these programs should be integrated into existing services and
provided by communities®™® and should be holistic™® participatory®® and
sustainable” "sensitive to special needs” " particularly those of women""and
meaningful to the targeted individuals.

Since the elimination of leprosy was achieved in China (1998 )"
maintenance of a vertical leprosy control program is no longer effective. One
option for dealing with the remaining problems is to integrate the leprosy
control program into general health services. This strategy has been adopted
in many countries. The rationale for the integration is the development of a
cost-effective and sustainable way to manage remaining leprosy problems in a
low endemic situation. This includes early detection and treatment of the few
incident new cases”"as well as comprehensive care for the disabled and the
rehabilitation of patients through the effective coverage of the population by
accessible and efficient health services™®which are acceptable to both the
community and the patients. However"™™ before such integration is
undertaken”" there must be situation analysis and careful planning. The
leprosy control programs in China has not been successful for the full
integration " "because the health system reforms in China” "which started in the
late 1990 after the collapse of the well-established infrastructure of the

health system in general and the rural cooperative health care system in
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particular®"are still underway. Without full restoration of the systems®"it is
difficult to begin on the integration®™® because a sound health care
infrastructure is one of the prerequisites for the integration of a leprosy
control program into the general health services.

Following research areas should be highlighted () Molecular tools based
on strain typing of M. leprae are available to track the transmission of
leprosy&(2) Tools that assess the emergence of drug resistance should be used
in order to understand the basis of transmission and to monitor the success of
the control program& @) To develop and improve diagnostic tests is very
important for identifying individuals that are with disease or at high risk of
developing leprosy. The efforts for finding species-specific antigens and their
use in the development of immunodiagnostic tests™" involving cell-based
immunity andor serology” "should be intensified&4)MDT should be improved
in terms of its efficacy and duration&®5 More researches are needed in the area
of prevention and management of nerve function impairment QNFI)and the
underlying reactions& (@ Development of chemoprophylactic and
immunoprophylactic tools for the prevention of leprosy is required&® It is
important to perform operational™® epidemiological and implementation
research in order to improve the sustainability and quality of leprosy services""
including prevention of disability and community-based rehabilitation.

In summary""great achievements have been made in leprosy control.
However®"we still face many problems and challenges. More efforts are
needed for improving leprosy control service and for providing the better care

for people affected by leprosy.

+H CN\&/O~

Toxicology is the science that studies the adverse effects of chemical™"
physical®® or biological agents on living organisms and the ecosystem™"
including the prevention®"treatment of amelioration of such adverse effects.
As an integrated discipline® "toxicology has the characteristics of multivariate
and integration” "involves basic academic research”"application research and
development " "and management service. Entering the 21st century” "toxicology

has already become an important scientific resource and technical power for
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maintaining environment friendly and ecological balance® "protecting life safety
and health living" "maintaining social economic sustainable development® "and
promoting social civilization and progress.

+H A UAESS <@H8EW. -8B <Q\&/0O<& " 4B

Toxicology has a long development history same as the development
history of the traditional Chinese medicine in China. As early as the ancient
period of firestorm monarch Yan Emperor™® there is record about that
Shennong tasted a hundred grasses®"met 70 toxicants and poisonings on one
day. The modern toxicology science started from 1950Q in China&ait has been
experiencing a rapid development stage from the mid 1990Q. At the present™"
a number of new technology theories and branch disciplines have emerged in
toxicology academic system"" such as toxicological genomics™" poisoning
metabonomics” "poisoning and dynamics” " nanotoxicology. There are three
main fields within toxicology™™ i. e. ™" descriptive toxicology™ " mechanistic
toxicology® "and regulatory toxicology. Up to now" "there have developed various
specialty subdisciplines under toxicology in China® "they are industrial toxicology™*®
food toxicology® "drug addiction toxicology” "clinical toxicology® "biochemistry and
molecular toxicology™ " feed toxicology"" genetic toxicology”™" immunotoxicology™ "

reproductive toxicology®™ ™ environmental toxicology™" ecotoxicology™™ biotoxin

toxicology™ " analytical toxicology™" veterinary toxicology™" military toxicology"
radiotoxicology ™" regulatory toxicology® " intoxication and remedy"" medicine
toxicology " "neurotoxicology” "and Nanotoxicology.

In recent years®"the strength of toxicology science and technology has
been in rapid growing"" the scope of scientific research™™ teaching and
management is constantly expanding. Along with the increasing of budget
invested in the field of toxicology®"the ability of innovation in toxicology has
boosted in China. On the one hand""toxicological basic research level is
raising and the international impact is steadily increasing. On the other hand™"
the applied technologies and platforms of toxicology have been rapidly
developed for the analytical testing and risk evaluation of chemicals including
environmental pollutants®"residues in all kinds of products®"and medicines.
The toxicology achievements have played an irreplaceable role in the
evaluation of safety and risk management of exogenous environmental

pollutants®"industrial chemicals®*medicine” " food" " cosmetics” "health-related
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products " "and new materials” "such as nanomaterials® "etc. Especially in recent
years""the knowledge and technologies of toxicology have been successfully
applied to the emergency disposal and medical rescue for the prevention against the
potential public emergencies of radiological® " chemical® "biological events®"to the
security of the 2008 Olympic Games in Beijing and the 2010 World Expo in
Shanghai® "to perform the international conventions for drug control” "and to process
the left chemical toxic agents by Japanese®™® major events of environmental
pollution* "etc.

+H3+ 234 D OB IBIHAERBL <Q\&/O0& " HEB

HF+A DO <Q&/(IYTBE IR+

The basic research level of toxicology is constantly upgrading in China.
The quantity and quality of research articles published in international
journals with good reputation by Chinese toxicologists increase year after
year”"and now it reaches nearly 400 SCI papers per year.

For the target organs toxicity and mechanism®™" in addition to the
application of the traditional experimental models and methods for the
research of target organs toxicities in vivo and in vitro""it also adopts and
establishes a series of advanced target-organ toxicology research models and
methods in recent years. The toxic characteristics”"strength®"and reversible
mechanisms of target organs toxicities have been widely studied and
elucidated in the animal models or in vitro cultured primary tissue cells for
various exogenous chemicals®"including industrial chemicals®"environmental
pollutants® "food contaminants and biological products®"Chinese and western
medicines” "and new materials.

For the Environmental-endocrine Disrupting Chemicals EDCs ¥ " the
increasing research data indicate that various human diseases of reproductive
system are related to the exposure of exogenous chemicals or drugs. With the
research strategies for the combination of in witro study and whole animal
study " "laboratorial experimental study and population cohort study in site""
Chinese investigators have systematically studied the features and related
mechanisms of reproductive toxicity of multiple EDCs. It has been proved
that a number of EDCs" "especially some of the persistent organic pollutants
Q@OPs ) "led to broad reproductive disorders® "including sexual differentiation

abnormalities” "genital deformity®"sperm defect”"sexual abnormalities® "birth
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defect”"dead fetus®"and spontaneous abortion. These studied have provided
important data for the risk evaluation and population intervention research of
the reproductive toxicity.

Biomarker is one of the important fields in the toxicology research. In
recent years” "Chinese investigators have found multiple biomarkers ontact
markers or effective markers ) related to the exposures of a number of
chemicals or toxicants. For example® ] - itrogen — 6 — ethylene (deoxidizing)
adenine was revealed as the contact biomarker for evaluating the occupational
exposure level of workers to vinyl chloride. Chinese and American
investigators jointly initiated a cooperative project of molecular epidemiology
study on occupational benzene exposure workers& the project aims to
elucidate the complex relationship between the benzene exposure and the
early changes of metabolic products and hematology index. Their data have
played a direct role for promoting the Occupational Health &. Safety
Administration®™™ USA to decrease the occupational benzene exposure
limitation to 1ppm level. Chinese investigators also found the body contact
markers or effect markers for the interaction between human and chemicals.
The technology of gene analysis has also been broadly employed to the
susceptibility studies of the environmental pollutants and chemicals in China.

Oxidative stress damage is a major mechanism of the acute and chronic
injuries induced by a wide range of chemicals®" radiation®" and biological
factors. In recent years”"Chinese investigators have made a great progress in
this field. A series of advanced platforms of oxidative stress and antioxidant
research have been established. The oxidative stress damage and its
mechanisms have been elucidated for some chemicals. A theory of antioxidant
compound chain has been proposed. Antioxidant compounds and their
activities have been screened and evaluated using the traditional Chinese
medicines and nature compounds.

For the DNA damage repair”"a series of progresses have been achieved in
the area of DNA damage repair and cellular responses. The involvement and
mechanisms of multiple DNA repair genes have been elucidated on the cellular
responses to various chemicals and ionizing radiation. It has been revealed
that DNA - PK complex regulates the mitotic progressing and spindle

stability in response to ionizing radiation""and plays a Sross-talk% role
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between the pathways of DNA repair and mitotic checkpoint. Apak (ATM
and p53 — associated KZNF protein ) has been demonstrated as a negative
regulator of p53 — mediated apoptosis and it displays the dual role of ATM in
p53 regulation after the induction of DNA damage. Axin has been found to be
a critical determinant in p53 — dependent tumor suppression in which Pirh2
and Tip60 have different roles in triggering cell-cycle arrest or apoptosis
depending on the severity of genotoxic stress. JWA""an oxidative DNA
damage responsive gene”"was shown as a novel regulator of XRCCI in the
base excision repair protein complex to facilitate the repair of DNA single-
strand breaks. A series of papers based on above results have been published
in the journals of Nature Cell Biology ""Cancer Research " "Oncogene™"JBC""
and Nucleic Acids Research.

Epigenetic is a rapidly growing research field that focuses on the
heritable alterations in gene expression caused by mechanisms other than
changes in DNA sequence. Recently®" the epigenetic effect induced by
environmental factors has become an exciting topic in the toxicology field in
China. The association of epigenetic changes and the genomic instability
during the progressing of carcinogenesis induced by chemicals®"such as the
crystallization type NiS and BaP""and ionizing radiation has been broadly
studied. Epigenetic silencing of MGMT was observed in NiS-treated cells™"
and which is associated with DNA hypermethylation” "histone modifications™"
and DNMT1 upregulation. Nano-particle SiQ, was also demonstrated to
induce a global hypoacetylation implying a global epigenetic response” "which
includes consequential decreased levels of DNMT1""DNMT3a""and methyl-
CpG binding protein 2 (MBD2) The bystander effect and genomic instability
induced by ionizing radiation has also been considered as an epigenetic effect.
The gap junction and oxidative stress and ROS""for example NO®" were
demonstrated responding to bystander effect.

+H+F+ DO < AMBQK/O D)

In recent years" "Chinese toxicologists have made remarkable achievements on
the construction of toxicological platforms and technologies which meet the
social needs for safety aspects of domestic environment " "food" "pharmaceutical
and occupational issues.

In the area of environmental safety maintenance®™" the achievements
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reflected on the detection of environmental pollutants®*determination of the
metabolic® "general toxicity and mechanism in vitro and animal experiments®*
and risk evaluation. The achievements also include the assessment methods
and measures for early detection and early prevention of human toxicity
effects for environmental pollutants. The research areas include the
atmospheric environment toxicology” "soil environment toxicology" "and water
toxicology " "etc.

Toxicology achievements promote occupational safety. The main goal is
to understand the health hazards of industrial chemicals®"and prevent and
control the occupational disease. In recent years®"a great progress has been
made on the neurotoxic effects and mechanism of lead”"organic solvent™"
polymer compounds®®and so on""as well as the corresponding biological
markers of exposures. Multiple toxic effective markers and susceptibility
markers have been found in the biomarker studies of occupational contact
workers.

In the food safety aspects®™® Chinese government and administrative
authorities have recently issued a series of administrative laws or regulation
standards based on the fundamental data of food toxicology studies. For
example®® they include $he safety evaluation and toxicological testing
requirements of food containers and packaging materials %6 She safety
evaluation procedures for new resource food% "and Bhe safety detection of 90
days fed rats for the transgenic plants and their food products% A series of
food safety monitoring " "warning " "and evaluating methods and platforms have
been constructed”*which have greatly improved the technology level of food
safety evaluation and monitoring”"and it results in that the field gradually
connects and matches with the international practices.

Toxicology plays an irreplaceable role in the guarantee for drug safety.
In recent years” "much more efforts have been made on the toxicology research
and safety supervision of western medicines and traditional Chinese
medicines. It has been strengthened on the administration of animal
experiments” "construction and management of professional drug toxicology
research organization. Many progresses have been made on the establishment
and application of toxicity pathological diagnosis technology and other new

technologies and methods on drugs toxicology research. Up to the year of
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2010739 GLP centers for drug toxicology research and safety evaluation have
been authorized by SFDA. The drug toxicology research and safety evaluation
in China has been gradually connected and matched with the international
standardization and management system.

The toxicology and safety evaluation of new materials and products®”
especially the nanomaterials becomes a new research field""and progresses
rapidly in China®"which even led to the establishment of nanotoxicology™"a
new specialty subdiscipline of toxicology. The nanotoxicology research in
China reaches at the international advanced level in many aspects.

+Hl DO IRREO &/ O IR

Regulatory toxicology is a rapidly growing and developing field of
toxicology in China. In recent years®"a series of policies” "law " "and regulatory
in regard to the management of domestic public health and the environmental
and ecological protection have been issued”"and most of these documents are
largely formulated on the basis of the basic scientific data®"and the theories
achieved through the solid toxicology research.

A series of tests guiding principles and standard procedures have been
issued and implemented for the purposes of toxicology research and risk
management of food"" medicines™™ and chemicals. Among them™" the
internationalization of the standardization and management with respect to the
experimental animals is the guarantee for the domestic GLP laboratory to
connect with the international practice. All sorts of relevant regulations and
documents have been formulated and issued®®including the experimental
animal classification®"raise management®"and environmental conditions and
facilities for animal experiments®“etc. The principles involving replacement™*
reduction”"and implementation of animal use and animal welfare have been
strengthened.

According to the international practices” "domestic GLP centers have also
established their own Institutional Animal Care and Use Committees
(QACUCY) "and execute ethical censorship of animal testing. By the year of
2010727 agencies 7 centers have passed the certification of the Association
for Assessment and Accreditation of Laboratory Animal Care International
QAALAC)in China. Following the practice of SFDA-authorized GLP on

the toxicology research and safety evaluation of drugs”"the National Ministry
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of Agriculture has launched the construction and evaluation of GLP centers
for chemicals in the year of 2008. In the year of 2009 "the National Ministry
of Environment Protection has promulgated a list of authorized agencies for
new chemicals registration and testing.

For the execution of global chemicals unified classification and labeling or
Global Harmonized System GHSY "the General Administration of Quality
Supervision” "Inspection” "and Quarantine of China released a series standards
(B 20576 —2006 and GB 20602—2006 )in the late year of 2006 " *which link
to the chemicals classification® "warning labels”"and warming illustrate safety
norms. On this basis""the specification and chemical risk evaluation norm
have been issued in the year of 2008.

Toxicology is developing very fast in recent years in China""and currently
is still in a period of expansive development. It has also been facing the great
challenges. In order to meet the rapidly growing needs of national public
health®" environment safety™" economic development®® and social stability™"
toxicology discipline should continue to expand its fields®"and construct its
perfective science system. It is necessary to establish the Chinese National
Toxicology Program (CNTP )Y "and create a national toxicology innovation
atmosphere. To pay equal attention to both basis research and application
research should be further emphasized. It is suggested to establish a national

toxicology industry league with the participators coming from related

government agencies™" universities™" scientific research institutions"" and

enterprises in order to expand the translation research of toxicology.
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