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Training Course on Parasitic Diseases Control and Prevention
for Developing Countries
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The training course on parasitic disease control in developing countries was held in Shanghai

on October 14 — November 2, and 23 people from 15 countries participated in the training
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“The First Meeting on China Tropical Disease Drugs and Diagnosis Innovation Network" was
held in Shanghai on 24-25 October, 2009. IPD together with other 11 units including the
National Center for Drug Sereening and the Second Military Medical University, }:()operated

to set up "China’s Tropical Disease Drugs and Diagnosis Innovation Networks"
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Training Workshop on Malaria Control and Elimination in
Great Mekong Subregion (GMS)

A 2009 4 11 A 16 ~ 21 B f2 & A7 5 IR 25T R K 3R 92 3 50 A 5 132 9] 3k
Training class of malaria control and elimination in the Great Mekong Subregion was held
in IPD on 16-21 November, 2009, and 18 scientists from Laos, Vietnam,
Cambodia, Thailand, Myanmar and China participated
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On November 20, 2009, the Third Directors’ Meeting of Shanghai World Health Organization

Collaborating Centre was held in TPD
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‘holder Consultation and Second Annual Meeting of the WHOITOR Thematic Reference Group j
on Environment, Agriculture and Infectious Diseases }

ization Representative Offics n China,
TDR Thematic Reference Group hosted by the World Health Organ!
i in :ulllbnraunn with China COC

A % WHO/TDR £4£,“53, R fmnt RERNAE = BFL"
T 2009 %10 A 16-28 B £ LAF A (LBALKRA4E THAAFEX)
Commissioned by WHO / TDR, IPD orgnized “the Second Annual Meeting of the Thematin
Reference Group on Environment, Agriculture and Infectious Diseases” in Shanghai,
on 26-28 October, 2009 (Above: all participants, Down: the opening cereninony)
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Then workshop on Research Priority and Strategy in Malaria Control and
Elimination Programme was held in Shanghai in Feburary, 2009
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On June 13, 2009, malaria experts from TPD finished 3—month assignment to

establish malaria control center in Cameroon and Congo
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In November, 2009, the Global Fund Malaria Control Project was continued, and Initiation

Protocol of the second phase of the sixth round of the Global Fund was signed
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“Traning group on hydatidosis control” and “Ceremony of Chinese Center for Disease Control

and Prevention”was held on 22 May 2009 in Aba of Sichuan Province, P. R. Chian
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81. REPORT ON THE WORK IN THE YEAR 2009& KEY

POINTS OF THE WORKING PLAN FOR THE YEAR 2010

SUMMARY OF THE WORK IN 2009

2009 was the year that practice promoted development. In close connection with our reality
and based on the parasitic diseases control situation, we have actively carried out in-depth study
and practice the Scientific Concept of Development activities, deeply understood and fully
grasped the scientific content, essence and fundamental requirements of the Scientific
Development Concept, and promoted the Scientific Concept of Development and promotion of
disease control and scientific research work together to contribute to building harmonious
society.

1 Actively carrying out in-depth study and practice the Scientific Concept of Development
activities

According to the arrangements and requirements of Shanghai Health Bureau and China
CDC Party Committee, we have participated in the second batch of Shanghai Municipal Health
Bureau system the Scientific Concept of Development study activities. With the theme of
"learning the Scientific Concept of Development to enhance capacity in parasitic disease control
and research and to create first-class team", the leading group taking the initiative to emancipate
the mind and deeply understand the Scientific Development Concept, investigated the 5
constraints on development, how to build the first-class team, and how to promote harmonious
IPD construction, reached an agreement on disease control, research development, personnel
training, team administration, internal management, energy saving and resource sharing, and
proposed 23 corrective matters. During the event, with the leadership of the Chinese Center for
Disease Control the leaders of IPD went to Aba Tibetan and Qiang Autonomous Prefecture of
Sichuan Province to carry out the activity with the theme of "to study and practice the Scientific
Concept of Development and serve for the health of ethnic minority people in remote regions"
aimed at raising the ability of local hydatid disease control. The activity achieved satisfactory
results.

The co-construction with Shanghai was one of the key topics in the study and practice of
the Scientific Concept of Development activities, and also an important measure to break
through the bottleneck of development and step on a new level. After communicating with the
Shanghai Municipal Health Bureau and China CDC for some times, preliminary opinions on
co-construction project and content were formed and reported to the Ministry of Health.

2 Strengthening the quality and raising the capacity of the national team

1
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2.1 Improving the ability to response to emergency
2.1.1 Response to A/H1N1 influenza outbreak

In April 2009 after the outbreak of influenza A/HIN1 epidemic, we promptly set up the
leading group and work group for Influenza A/H1N1 control and information collection in time,
and set up epidemic information channel including China CDC emergency office, IPD and
Shanghai Health Bureau to collect, edit and share messages (including the latest information on
control and research dynamic, etc.).

3 batches of 16 people were assigned to participate in the control techniques training
organized by China CDC. IPD held the A/H1N1 flu epidemic and emergency response training
courses to train the staff, and sent young cadres to be trained on virus detection technology in
laboratory.

2.1.2 Imported malaria epidemic investigation and disposal in Gansu Province

In mid-January, experts were organized to carry out investigation of imported malaria from
Africa in Wuwei, Gansu and to guide local implementation of the relevant investigation and
disposal, including the verification of case diagnosis, instructing treatment of patients with
severe malaria, guiding epidemiology investigation and anti-malaria knowledge propaganda in
the field, malaria control training and laboratory testing, and to guide the next step of malaria
control.

2.1.3 Disposal of trichinosis outbreak in Lanping County, Yunnan Province

March 3, after receiving the China CDC’s instruction of the suspected trichinosis outbreak
in Lanping County, Yunnan Province, IPD organized experts to go there as soon as possible.
Through epidemiological investigation, pathogenic and serological test, it was confirmed as
trichinosis outbreak. Subsequently the local investigation on reservoir hosts of Trichinella
spiralis was carried out, while to further ascertain the epidemic situation and potential
epidemiological factors of trichinosis in Lanping County, an investigation scheme was reported
to the Disease Control Bureau of the Ministry of Health.

2.1.4 Field epidemiology training for young technicians in IPD

Field epidemiology training for young technicians was held in IPD, which focused on case
analysis. The content of the class included basic knowledge of field epidemiology, how to make
an epidemic disposal scheme, data analysis, report composition and so on aiming at the further
improvement of young technicians’ ability to the field work.

2.2 Schistosomiasis control
2.2.1 Cooperated with the Disease Control Bureau of Ministry of Health, providing technical
support for the key projects

We actively provided technical support for the contact spots of MOH-Hubei Province
co-operative scheme. Experts and professionals were assigned to Xiantao, Yangxin, Jiangling,
Honghu, Jianli and Gong’an County to help to make work plan, verify data, and provide
suggestion on subject demonstration and administration. Cooperated with the leaders of the
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Disease Control Bureau, MOH, and China CDC, we carried out field investigation and
supervision several times to promote MOH-Hubei Province co-operative activities.

Cooperated with Disease Control Bureau, MOH, expert group went to Yunnan Province to
carry out on-site assessment of schistosomiasis transmission situation in Yunnan Province
according to the criteria on transmission control. The results showed that Yunnan Province had
reached the criteria, and successfully realized the medium-term planning goals in mid- and
long-term schistosomiasis control program.

To deepen the understanding of the integrated control strategy focused on infection source
control, to promote the implementation of the strategy, cooperated with the Disease Control
Bureau, MOH, we held training classes for county schistosomiasis control office directors in
Gong’an, Hubei, and Pengshan, Sichuan.

2.2.2 Carrying out field investigations and researches on special topics

In order to understand and solve the existing problems in schistosomiasis control, IPD
organized relevant experts to carry out field investigation and technical guidance on different
topics in different areas, such as investigation in Wuxi, Jiangsu Province on schistosomiasis
control strategies; in Jinxian, Jiangxi Province on graze forbidden in marshland; in Yueyang,
Hunan Province on schistosomiasis control in marshland forest, in Meishan, Sichuan Province
on health education about schistosomiasis, etc. Commissioned by the Bureau of Disease Control,
MOH, IPD organized expert group to Hunan, Hubei , Jiangxi, Anhui, Jiangsu, Sichuan and
Yunnan Province to carry out investigation on the prevalence of schistosomiasis, to evaluate
integrated control strategies with an emphasis on control of infection sources and cooperate to
superintend the management of floating population, in order to master the dynamics and
requirement of schistomiasis control, and to solve problem.

2.2.3 Strengthening investigation and analysis to provide schistosomiasis early warning
information and technical support to the endemic areas

Based on the summary of snail distribution, prevalent in human population in China in
the last three years, IPD analyzed and forecasted schistosomiasis epidemic in 2009. High-risk
areas were discovered in time, and control measures were proposed. On this basis, the experts
carried out extensive investigations to further analyze the causes of the related risk factors and to
find the main weakness in the implementation of integrated control measures.

2.2.4 Taking advantage of techniques by carrying out various training to improve the level of
disease control

The national contest of schistosomiasis diagnostic skills and the agricultural
schistosomiasis control technique training course were held in Yueyang, Hunan Province and
Sichuan Province, respectively to further improve and regulate disease control.

Commissioned by the Bureau of Disease Control, MOH, the annual work summary of 36
pilot villages for the project to evaluate the integrated strategies with an emphasis on control of
infection sources and the report on the follow-up evaluation of “Schistosomiasis Control
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Regulation” were completed. Retrospective investigation in schistosomiasis endemic areas, the
summary and accomplishment report of the research on the new schistosomiasis control strategy
and its field application, the assessment and summary of quality control of national
schistosomiasis diagnostic reagents field evaluation were carried out. The construction of
national reference laboratory for schistosomiasis diagnosis was in progress, and the experts were
organized during the year to assess the qualification of the provincial reference laboratory.
2.3 Malaria control

In order to implement the instructions of the party and state leaders on the importance of
malaria control, the following activities were initiated: preparatory work of the national malaria
elimination, diagnosis, treatment and management of imported falciparum malaria, radical
treatment in resting stage in Spring in Guizhou, cooperative malaria control in 5 provinces of
central China, research on malaria epidemiology in Tibet and countermeasures, malaria
transmission risk assessment in the Three Gorges Reservoir Area, assistance to the African
countries with malaria control, etc. Malaria control guidance and technical support was actively
provided, and successfully promoted the fifth and sixth round Global Fund Malaria Project, and
gained the support of the Global Fund Project based on national policy.
2.3.1 To effectively deal with imported falciparum malaria epidemic, IPD organized seminars on
diagnosis, treatment and management of imported falciparum malaria, drafted "Guidelines of
Imported Falciparum Malaria Control”, produced the materials about imported falciparum
malaria for public, and started the edition of the book named "Diagnosis, Treatment and
Management of Imported Malaria”. To further strengthen the report of imported malaria
epidemic, experts were organized to Sichuan and Guangxi Province to investigate the report and
management of imported malaria cases. On this basis, "Scheme of Imported Malaria Epidemic
Report (Trial)" was edited, and issued to disease control agencies for implementation.
2.3.2 After repeated investigations, the experts were organized to Guizhou Province to constitute
local malaria prevention and control program in 2009. A seminar on Guizhou Province malaria
epidemic and control program was held in Guiyang, on which the treatment schemne in resting
stage in spring, 2009 in Guizhou Province was confirmed. Experts were dispatched to key
counties of Sandu, Pingtang, Luodian and Rongjiang in Guizhou Province to supervise and
direct medication in resting stage. As the underestimation of malaria epidemic in Guizhou
Province caused by poor reporting system reflected by local CDC, IPD carried out related field
research and verification commissioned by the Disease Control Bureau, MOH.
2.3.3 The annual meeting of cooperative malaria control in 5 provinces of central China, 2009
was held in Qingdao to deepen the working mechanism of joint prevention and control and to
consolidate the results. Experts went to Shandong, Hubei, Jiangsu, Henan and Anhui Province to
carry out inspections and provided guidance and recommendations.
2.3.4 According to the instruction about malaria control from state leaders, the seminar on
malaria elimination strategies was held to research malaria control work and follow-up work
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arrangement. Cooperated with the Ministry of Health, IPD organized experts to draft "Action
Plan to Eliminate Malaria in China (2010-2015)" and the supporting implementation scheme and
assessment methods, in order to provide guidance in the comprehensive promotion of malaria
elimination. Meanwhile, experts completed the drafting of the pilot program to eliminating
malaria and the pilot projects to eliminate malaria were successfully launched in Zhejiang,
Shanghai, Henan, and Guangdong.

Experts were organized to carry out investigation of malaria control in Yunnan-Myanmar
border. They revised "Use Principles and Medication Scheme of Antimalarial Drugs", proposed
the slogan of this year's "National Malaria Day", and made the relevant propaganda materials.
Sent by the Ministry of Health, two experts dispatched to Cameroon and Congo (DRC)
completed the 90-day task to help the establishment of malaria control center.

2.4 Hydatid disease control

As an attached unit to the office of hydatid disease control project, financially supported by
the central government, IPD started from strengthening the internal management of the project
office including a clear division of labor, establishment of working mechanism and cooperated
with the Disease Control Bureau, MOH to conduct a series of technical support and operational
guidance.

2.4.1 Making every effort to promote central government subsidies to local hydatid disease
control project

The on-site seminar on surgical treatment in central subsidies to local hydatid disease
control project was held, on which "audio-visual training materials about surgical treatment of
hydatid disease” was amended and the functioning process of remote consultation system for the
surgical treatment in Xinjiang was observed. The seminar promoted the development of the
project.

With the cooperation of Disease Control Bureau, MOH, the work meeting of central
subsidies to local hydatid disease control project in 2008 was held in Urumgi, Xinjiang. The
participants from new project counties were systematicly trained to lay a solid foundation of the
implementation of the project in 2008.

2.4.2 Editing "Guidelines for the Implementation of Hydatidosis Control Program™

A meeting to amend "Guidelines for the Implementation of Central Government Subsidies
to Local Hydatid Disease Control Project” was held, on which the evaluation and assessment
scheme for the project was confirmed as well. The meeting provided a basis for scientific and
standard implementation of the project.

2.4.3 Organizing training courses on hydatidosis control techniques for the staff from the
non-project area

National training course on hydatidosis control techniques for the staff from the non-project
area was held in Xining, Qinghai Province, on which the participants mastered the basic
knowledge of hydatidosis control and procedures of field epidemiological investigation. The
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course laid a basis for hydatid disease control in non-project areas and the prevention of the
spread of the disease.
2.4.4 Taking advantage of the experts to actively promote the process of hydatid disease control

Cooperated with the Ministry of Health, IPD organized experts to carry out field research
on hydatidosis control in Sichuan Province. The drafting of "Plan of Hydatid Disease Control"
was initiated by organizing the provinces to collect data of the epidemic counties. In order to
realize the instruction of leadership of MOH and further promote hydatid disease control, IPD
actively taking advantage of itself and discovering its potential, initiated research plan of hydatid
disease control and carried out multi-sectoral joint research, in pursuit of a breakthrough in 1-2
key problems in control techniques in a relatively short time.

IPD organized the experts to provide technical support and training on Tibet hydatidosis
control program. On-site supervision on the work of Central Subsidies to Local Hydatid Disease
Control Project was carried out. On-site technical guidance and investigation on the project and
pilot work in Ganzi and Aba, Sichuan Province was carried out. "Report on the Work of
Hydatidosis Control in 2008" and "Hydatid Disease Control Project Briefing™ were completed.
2.5 Integrated national control program on parasitic diseases in demonstration sites and
soil-transmitted parasitic diseases control

The integrated national control program on parasitic diseases in demonstration sites has
been carried out for three years. In order to sum up the experience of the demonstration and to
meet this year's examination and assessment, the work meeting of data collation was held to
guide the demonstration areas to collect and collate data. In order to evaluate the situation,
achievements and experience of the demonstration areas, IPD cooperated with Disease Control
Bureau, MOH, and organized expert group to carry out the examination and assessment in 10
demonstration areas established in 2006.

In order to standardize soil-transmitted nematode disease control, IPD organized experts to
edit "national scheme of soil-transmitted nematode disease control techniques”. To verify the
news "over 16 million people infected with ascariasis in Guizhou", "Report on Endemic
Situation of Soil-transmitted Nematode Diseases in Guizhou Province™ was worked out by
collecting relative data and information.

To sum up development and experience of parasitic diseases control since 1949, over 200
experts in parasitic diseases control field and scientific research all over the country finished
"Parasitic Disease Control and Research in China".

2.6 Other parasitic diseases control
2.6.1 Kala-azar surveillance in Kashgar region, Xinjiang and animal-source kala-azar control for
experiments in Gansu

After analyzing kala-azar epidemic in Kashgar region, the monitoring scheme was set down
through discussion to define tasks and responsibilities of the relevant units. The training course
on kala-azar control and sandfly surveillance and identification was held in Kashgar region
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followed by the initiation of intermedia surveillance. The results showed that, there was no
significant seasonal fluctuation of sandflies density in orchards, farmland and wasteland, while
the fluctuation in human and animal house was more apparent. The survey of endemic situation
of local people and wildlife is under way.

Commissioned by the Disease Control Bureau, MOH, a seminar on kala-azar control
strategies in southern Gansu and northern Sichuan was held in Lanzhou, Gansu Province, on
which follow-up control plan and related investigation was proposed. The manufacture and
equipment of 20,000 medicated collars was completed to actively explore new modes of
kala-azar control.

2.6.2 Actively initiating and advancing angiostrongyliasis surveillance and transmission
forecasting pilot work

Cooperated with the Bureau of Disease Control, MOH, IPD started "angiostrongyliasis
Symptom Surveillance and Transmission Forecasting Pilot Work™ by setting down relative work
plan, holding training course on angiostrongyliasis surveillance and diagnosis criteria in Dali,
Yunnan Province. Currently, case statistics and analysis is being carried out.

3 Strengthening scientific research and research management and promoting academic
communication
3.1 Organizing scientific and technological research to meet disease control requirements

To strengthen the support of science and technology to disease control, on the one hand we
enhanced the management and implementation of existing research projects, and on the other
hand actively applied for new national projects. For example, facing the problems in hydatidosis
control in the country, experts and researchers were organized to discuss and define the main
directions of scientific research. The application channels were significantly expanded. More
than 10 research projects were approved in 2009, among which 2 by the Key Special Project for
the Prevention and Control of AIDS and Viral Hepatitis and Other Major Infectious Diseases, 2
by National Natural Science Foundation of China (1 for participation), 1 by Key Projects in the
National Science & Technology Pillar Program, 1 each by the Youth Fund of China CDC, the
Science and Technology Program of Xinjiang Uygur Autonomous Region, and the Science and
Technology Commission of Shanghai Municipality, and 4 for international cooperation. A total
of 21.25 million Yuan was funded.

The on-going projects were well managed. A total of 41 research projects were undertaken
in 2009, among which one was supported by the National Basic Research Program (973)
(participation), one by Hi-tech Research and Development Program of China (863), 6 by the
Key Special Projects for the Prevention and Control of AIDS and Viral Hepatitis and Other
Major Infectious Diseases (4 for participation), 4 by Key Projects in the National Science &
Technology Pillar Program during the 11th Five-Year Plan Period, 2 by National Science and
Technology Infrastructure Working Program, 4 by Health & Public Welfare Vocational
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Research Program, 8 by National Natural Science Foundation of China (3 for participation), 1
by Science and Technology Program of Xinjiang Uygur Autonomous Region, 1 by Project for
the Second National Communications Capacity-building, 2 by Science and Technology
Commission of Shanghai Municipality, 9 by international cooperation programs from
international funding organizations, 1 by Youth Fund of China CDC, and 1 was domestic joint
cooperative program. Among these projects, ten were completed. A total of 70.73 million Yuan
was gained.

Great efforts have been made to apply research awards. “Study on a new strategy for the
control of schistosomiasis in China” and “Study on the establishment of GIS system for
schistosomiasis early warning in the Yangtze river valley and marshland and lake regions of
China” were awarded the first medal and third medal of Chinese Preventive Medical Science &
Technology Award, respectively. This Year three patents were authorized and five patents were
registered for.

3.2 Promoting academic commnunication

The election meeting and Seminar of Parasitology Branch of CAPM was held. A total of
225 participants from 46 colleges, CDCs, research institutions and hospitals covered 24
provinces and municipalities and autonomous regions attended the meeting. The general
assembly received a total of 131 academic papers. The participants exchanged progress,
dynamic, experience, achievements and development trend in medical parasitology research and
disease control in recent years, which promoted mutual understanding and knowledge update
and laid the foundation for future cooperation. During the session the election of parasitology
branch committee was completed.

Parasitology branch meeting in Shanghai and tropical diseases diagnosis and drug
innovation in China network were held to promote a high-level communication among the
multi-disciplinary experts.

The professional standard committee of parasitic diseases, MOH, affiliated to IPD,
mobilized all forces to participate in the drafting of standards, implemented plans and criteria of
hygienic standard edition, and took advantage of each committee member, to complete the
edition of "Standards of Malaria Control and Elimination (GB)" and "Diagnostic Standards on
Angiostrongyliasis (WS)" and review "Diagnostic Standards on hookworm disease".

3.3 Establishment of laboratory bio-safety management responsibility system

The management system was implemented and the biosafety laboratory facilities were
improved. The responsibility system of “those who are in charge on the responsibility; those who
are on duty in taking responsibility" was implemented. The two-level management was
strengthened. Laboratory waste disposal norms were detailed and improved. Self-inspection of
dangerous chemicals and drilling of safety emergency plan were carried out. Training on
laboratory safety was strengthened. The activity of Laboratory Safety Week with the theme of
"sustained security, harmonious development™ was held. The Administrative Department and
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Biological Safety Committee carried out bio-security check-up regularly and irregularly to
ensure the laboratory biosafety in IPD.

4 More frequent international cooperation and exchanges

Commissioned by the Ministry of Health or the Ministry of Commerce, IPD hosted
"Training Workshop on Malaria Control and Elimination in Greater Mekong Sub-regions™ and
"Training Course on Parasitic Disease Control for Developing Countries"”. A total of 38 people
from 20 countries attended the courses. Commissioned by WHO/TDR and the WHO
Representative Office in China, IPD hosted "the Second Annual Meeting of Reference Group
and Partners on Environment, Agriculture and Infectious Diseases"”. Additionally, IPD have also
actively organized "the Fourth Global Meeting of Expert Group on Malaria Elimination”, "the
Third Meeting of Directors of World Health Organization Collaborating Centres in Shanghai*
and so on. Through these activities, IPD demonstrated China's successful experiences in parasitic
disease control in the international arena and laid the foundation of further international
cooperation. A total of 6 international cooperation projects were undertaken. Eight proposals
were submitted and under verification. There were 28 batches of 35 people/times visiting abroad
and 11 batches of 68 foreign visitors coming.

5 Strengthening personnel training to comprehensively upgrade the quality of national
team

Adhering to the concept that human resource is the primary resource, IPD continued to
implement talent development plan. After several procedures, nine were listed as training target
in 2009. So far, there are already 7 high-level personnel, 10 scarce talents and 14 outstanding
young talents in the personnel training plan to keep plenty talents in the development of IPD.

6 Other activities

6.1 In order to contribute to disease control in Shanghai World Expo 2010, IPD assigned experts
to be actively involved in public health infectious disease expert group providing technical
support. Cooperated with Shanghai Entry-Exit Inspection and Quarantine Bureau, IPD applied
for and assumed the pathogens and media monitoring and detection projects in Shanghai port,
undertaking food-borne parasitic disease examination.

6.2 Cooperated with Shanghai Science and Technology Museum, IPD provided parasite
specimens on display in "World Expo Science and Technology Week". Shanghai Vice Mayor
Shen Xiaoming and former Shanghai Vice Mayor Zuo Huanchen attended the activity.

6.3 In 2009 IPD was elected as "the Ninth Round of Shanghai Municipal Health System
Civilized Unit" (consecutive 11 rounds in 22 years) and "the 14th Round of Shanghai Civilized
Unit".

6.4 "No.1 Building Overhaul and Environmental Improvement Project™ following the first fund

in 2009 was once again financed, approved by the China CDC, Ministry of Health and Ministry
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of Finance to ensure the integration of the project. Before the end of 2009, the preparatory work
was completed and the project was initiated. The north small building renovation was completed,
which had been put into use.

6.5 Housing allowance was paid to 153 in-service staff in 2009, and the payment was over 1,400
million yuan. So far, housing subsidies of 93% employee had been paid.

6.6 Attaching great importance to clean up "small treasuries", the leading group of "small
treasuries" clean-up was set up, the procedures, key points and assignation of self-examination
was defined. The "small treasuries" special governance and financial checking tasks assigned by
China CDC and MOH was completed including a variety of statistical tables, work reports, and
rectification reports.

6.7 After the inspection, examination and election by Shanghai Public Security Bureau, IPD was
honored as "Shanghai Public Security Safety Compliance Unit" in 2009.

Under the new situation, parasitic disease control is facing new challenges. We should keep
the spirit of reform and innovation, keep forward in defiance of the difficulties, adhere to
scientific development, forge ahead as one, and constantly improve the capacity of disease
control, scientific research and management to create a new situation of parasitic disease control.

WORK PLAN IN 2010

It has both opportunity and challenge in the year of 2010. Under the guidance of the spirit
of 17 Fourth Plenary Session of the Party and Deng Xiaoping Theory and “Three Represents”,
we will thoroughly implement the Scientific Outlook on Development. Taking the moment of
the 60th anniversary as a turning point, we will further promote the spirit of disease control,
enhance the capability of disease control and research, and adhere to the inheritance and
innovation of combining scientific and practical efforts, to build a harmonious IPD with better
services for health of people.

1 Promoting the process of national prevention and control of parasitic diseases to improve
capability of disease control

Focusing on the key tasks to disease control and taking the opportunity of agency
performance assessment, we will actively promote the process of national prevention and control
of parasitic diseases, and constantly develop our own levels and abilities. In summarizing the
existing experience of diseases control, Institute will mainly undertake the following efforts on
prevention and control of diseases:
1.1 Schistosomiasis control and prevention

We will strengthen technical support and supervision to the spots of the Department at
Hubei Province, and provide guidance to other provinces; launch a new round of national
schistosomiasis monitoring; strengthen technology guidance of diseases prevention and control,
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epidemic monitoring and early warning analysis in key areas, and guide epidemic prevention and
control to all types of emergencies and response to emergency; develop investigation and early
warning of risk factors of spread in different areas ; promote the main sources of infection
control measures for the implementation of comprehensive management in local conditions, and
explore the sustainable development of schistosomiasis control; carry out laboratory construction
of provincial schistosomiasis diagnosis that will enhance the capability of schistosomiasis
diagnosis at various levels.

1.2 Malaria control and prevention

To implement the government spirit of malaria prevention and control, in coordination with
propelling the progress of national Malaria elimination and enforcing the activities of national
Malaria elimination plan by the Disease Control Bureau Ministry of Health, we will provide
technical guidance and support for the elimination pilot, and organize experts to develop
implementation action plans and assessment methods for eliminate malaria programs; integrate
existing types of project resources, to achieve the objectives of National Malaria elimination. We
are going to develop field supervision and research on malaria prevention and control in the key
province, and launch the national monitoring on epidemic of malaria disease.

1.3 Echinococcosis control

We should promote the release of "echinococcosis prevention and control plan”, and
formulate implementation of correlative program plans and technical prorocols; further
strengthen to internal construction of subsidizing local authorities office for echinococcosis
prevention programs by central government, and complete the project of provincial
echinococcosis control, as well as strengthen the supervision and technical support for
echinococcosis prevention and control in key provinces. At the same time, development of their
own potentialities, integration of resources and advancing of cooperative research on technical
problems at key field for echinococcosis prevention and control will help us for breakthroughs.
1.4 Other parasitic diseases control and prevention

Making a comprehensive summary of the experience in pilot areas for implementing
comprehensive control parasitic diseases, and promoting parasitic diseases control strategies and
measures that have been success under local conditions, we will advance the national planning
process of parasitic diseases control; organize monitoring on the implementation of
leishmaniasis in Kashi, Xinjiang; continue to advance monitoring and dissemination of early
warning on parasitic diseases such as filariasis, angiostrongyliasis, and provide technical
guidance.

Monitoring on major parasitic diseases and surveillance pilot of schistosomiasis, malaria
and soil-borne nematodes will be carried out, and we will strengthen monitoring and
supervision of quality control; meanwhile, we will strengthen the management of the disease
control, particularly the quality control, process monitoring and effect assessment of prevention
and control project so that continuously to improve the quality and effectiveness of disease
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control as well as our abilities , to contribute to prevention and control of parasitic diseases

2 Strengthening research management and improving scientific research to provide
technical support for the prevention and control

For the state needs of prevention and control of parasitic diseases, aiming at science frontier
and expanding channels, we will actively apply research projects to state, ministries and
Shanghai organizations, including National Natural Science Foundation of China, National
Basic Research Program(973), Hi-tech Research and Development Program of China(863), Key
Special Projects for the Prevention and Control of AIDS and Viral Hepatitis and Other Major
Infectious Diseases, Key Projects in the National Science & Technology Pillar Program during
the 11th Five-Year Plan Period, Health & Public Welfare Vocational Research Program, Youth
Fund of China CDC, Program from Shanghai Municipal health bureau Science and Technology
Commission of Shanghai Municipality, International cooperation programs from international
funding organizations and domestic joint cooperative programs. Experts and scientists will be
organized to research jointly on key issue of prevention and control of Echinococcois, in
addition to schistosomiasis, malaria and other major parasitic diseases, and they will strive to
achieve a major breakthrough in 3-5 years thus to provide better technical support for prevention
and control of Echinococcois.

We will strengthen the management of research projects strictly in accordance with
requirements of the Ministry of Health and relevant regulations to ensure the implementation of
the first Key Special Projects for the Prevention and Control of AIDS and Viral Hepatitis and
Other Major Infectious Diseases that Institute lead or participate in, and the smooth initiation of
the second batch of Key projects on infectious diseases.

Applying for 12th Five-Year Key Special Projects for the Prevention and Control of AIDS
and Viral Hepatitis and Other Major Infectious Diseases, we will promote the reports of research
accomplishments.

Foreign experts and renowned scholars are going to be invited to conduct 5-8 seminars to
promote academic exchanges. Further implementing the Scientific Outlook on Development, we
should support first-class diseases control with first-class technology, and enhance management
of combining scientific research with disease control and combination of laboratory and field. In
order to enhance the staff professional level, awareness of innovation and capability of science
technology, more Institute academic exchanges and discussions are going to be organized.

3 Aiming at new targets of the prevention and treatment to strengthen mechanism of
combining prevention and treatment with research.

Since 2004, the Ministry of Health has issued "National Mid-and-long Term Outline of
Schistosomiasis Prevention and Control(2004-2015)", "National Outline of Comprehensive
treatment of Schistosomiasis(2009-2020)", "2005-2015 National Malaria Prevention and Control

Program", "China Plan of Action for the Elimination of Malaria (2010-2020)" and "2006-2015
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National Plan for Major Parasite Diseases Prevention and Control" and "Health in China - 2020
Strategic Plan" and other parasitic diseases control plans, putting forward the grand goal of
elimination of schistosomiasis and malaria, controlling of Echinococcosis, Leishmaniasis and
major parasitic diseases, though it is a big challenge for prevention and control of parasitic
diseases in China.

Meanwhile, it needs advanced science and technology to fight for higher goals of
prevention and control, and a series of key scientific problems should be solved, such as: rapid
diagnosis of various parasitic diseases, vaccines, screening of specific drugs, transmission
threshold of schistosomiasis, monitoring technology of spread in endemic areas, malaria
differential diagnosis, length of incubation period and Plasmodium detection technology, etc.
Therefore, as a national professional team of parasitic diseases control, Institute should
strengthen the mechanisms of combining prevention and control with research, and support
first-class prevention and control with first-class research.

In year of 2010, our Institute will establish a mechanism with joint platforms of diagnosis,
pharmaceutics, germplasm resources and information. In order to show our abilities, levels and
needs, we will convene symposia, exchange work progress and experience and discuss problems
existing in work.  Actively taking advantage of experts from department of Disease control,
we should positively find out and solve science issue while launching field prevention and
control, and according to standardized criteria, all kinds of data, specimens and samples are
encouraged to be collected thus to promote level of prevention and control. Diagnostic platform,
pharmaceutics platform, germplasm resources platform and information platform in use or
abuilding are fully used for scientific research, to promote solution of field scientific problems.
On this basis, we will actively organize and mobilize resources to put forward "Plan of Applied
Research of Parasitic Diseases program”, and according to key scientific issues, research on
national parasite control will be planned, with coordination, division and step-by-step
implementation.

4 Going all out to promote the co-construction

As a key task of our Institute this year, co-construction also play a important rule in the
outbreak of career, and co-construction will be advanced mainly with the construction of key
laboratories in related field of disease control, Centre for Tropical Diseases Prevention Clinic,
Centre for Tropical Diseases information, ability of response and team equipment to emergency.
We will achieve complementary advantages and win-win goal so as to renew the development of
career and implement the leap-forward development

5 Carrying out related activities to celebrate the 60th anniversary of Institute
To sum up the development history of Institute in the past 60 years, inherit the research
tradition, further promote the disease control, advance the process of national elimination of

parasitic diseases and expand international influence of parasitic diseases control results,
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celebration of the 60th anniversary of Institute and the 30th anniversary of Cooperation Center
for WHO malaria, schistosomiasis and filariasis will be held together with "Academic Session of
poverty Infectious Diseases Research and Control" and "The 33th WHO-TDR Council meeting"
in mid-June. Exhibition of development history of Institute, articles solicitation, speech contests
and pamphlet making will be conducted to condense team force and promote the career of
Institute to a new stage.

6 Promote the development of qualified personnel

Talents is the key factor of promoting the development. Institute will seriously sum up the
previous experience on the basis of personnel development, to protocol the plan of next round of
personnel development, refine and improve the standard and the development pattern and
encourage their innovation and undertaking, so as to play a leading role in the related fields.

Enforcing the directed development of talents for urgent needs, we will enrich the list of
talents for urgent needs of Institute, based on survey. We will also advance the development
pattern and explore the team development model. Combining of prevention and treatment in
field and sending young people to epidemic areas of malaria, schistosomiasis, echinococcosis
will accelerate the pace of CDC personnel development.

According to the relevant provisions from superior, we will improve the continuing
education system of professional technicians, such as listing content of on-the-job training,
drafting class house and content, and trying out development system of teaching by senior
professional technicians with quantified targets.

7 Around the central task to complete service and ensurence of construction

7.1 Carrying out in-depth activities to build civilization units, we are going to implement the
construction of "Shanghai Civilization Unit" and promote the management to a new stage.
Making contribution to World Expo, we should mobilize stuff to participate in the Expo, support
services and practice civilized manners.

7.2 In coordination with the Expo Organization Committee, parasitic disease control and health
security will be developed, with outbreak of food-borne parasitic diseases detection and
consultation, as well as security strengthening and volunteers organization to ensure security and
laboratory bio-safety during the World Expo and to maintain “Shanghai public security unit”.

7.3 Enhancing laboratory management and construction to promote laboratory certification with
2-3 testing programs certification, Institute will strengthen construction of Key Laboratory of
Vector Biology Ministry of Health to support application for National Key Laboratory.

7.4 No.1 Building renovation and outside environment reconstruction project will be completed
in high quality with good supervision and coordination to refresh the internal and external
environment. At the same time, management of state assets should be well done, and it is
necessary to timely establish secondary asset management accounts for new assets, as well as

crossing of account for the scrapped assets in strict accordance with the provisions.
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7.5 Deepening development and exploring new development bonus system, we are going to start
up a batch of new development projects, complete 1-2 new projects and strive for 1-2 transfer of
patents.

7.6 Housing allowance will be paid to staff in service, retiree and new staff, meanwhile, we will
complete budget application for new staff and promoted staff.

7.7 Fulfilling Laboratory Instrument purchase in 2010, we will accomplish public tender of
equipments valued three million RMB. In order to go after special funds in new year, we need to
survey laboratory instrument and equipment in Institute.

Under the new situation, we should seize the opportunities, face new challenges, and all
staff forge ahead with one heart and one mind to make a high level team for disease control and
research, to make a greater contribution to promote nationwide prevention and control of
parasitic diseases.
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§2. DISEASE CONTROL

Under the leadership of Disease Control Bureau, MOH and Chinese Center for Disease
Control and Prevention, parasitic disease control activities were effectively carried out in 2009.

1 Schistosomiasis
1.1 Key projects

The 2010 working plan of province-ministry cooperative project was formulated with the
association of the Institute. Training courses on county level directors of schistosomiasis control
divisions were held. The integrated control strategies with an emphasis on control of infection
sources and the regulation on schistosomiasis control were both evaluated. The assessment on

reaching the criteria of transmission control was carried out in Yunnan Province.

1.2 Implementing special investigations

A number of special investigations were carried out, and technical guidance was provided.
A co-supervision on pilot spots for the evaluation of integrated control strategies and
management of floating fishermen and boatmen were implemented.

1.3 Providing early warning and technical services for schistosomiasis endemic areas
A retrospective survey on the information of schistosomiasis epidemic was carried out in

the areas and the status of schistosomiasis of 2009 was analyzed and forecasted.

1.4 Making use of technical advantages to improve the general level of schistosomiasis control
The contest on schistosomiasis diagnosis skills and a training course on agricultural
schistosomiasis control were held. The summarizing meeting on parallel experiment, laboratory

demonstration and spot of schistosomiasis immuno-diagnostic reagent evaluation was held.

2 Malaria
2.1 Elimination program

To launch the pilot project on national malaria elimination, workshops on malaria control
and elimination were held and a series of documents including “Malaria elimination program
(2010—2015)”, “Principles on the use of anti-malaria drugs ” were drafted out.

2.2 Quick response to emergency and standardizing report system of imported malaria
An imported malaria outbreak in Wuwei County, Gansu Province was effectively handled.
A symposium on the diagnosis and management of imported malaria was held and field

investigation on imported malaria cases was carried out.
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2.3 Strengthening malaria control in selected endemic areas

A field investigation in Guizhou Province and annual supervision on radical treatment
during resting stage in spring were carried out. The meeting on “epidemiological characteristics
and countermeasures in Tibet”, annual meeting on cooperative malaria control in 5 provinces of
central China and the summary meeting on transmission potential of malaria in the Three Gorges
Area were held. Two experts were designated to help the establishment of malaria control
centers in Cameroon and Congo (Kinshasa). A survey of current status of malaria epidemic in
the border of Myanmar and China was conducted.

3 Other parasitic diseases
3.1 Echinococcosis

An office for echinococcosis control by financial subsidies from central government to
local governments was established in 2009, which compiles periodical newsletters on the project.
A national technical training course on echinococcosis control in areas uncovered by the project
was conducted. Under the leadership of MOH, a proposal of assessment on this project was
drafted out. Field investigations in Sichuan and Tibet were conducted and a document on

national echinococcosis control program was drafted.

3.2 Leishmaniasis

A symposium on leishmaniasis surveillance in Kashi, Xinjiang Uygur Autonomous Region
was held to launch vector monitoring in local areas. A workshop of leishmaniasis control
strategy in key areas of South Gansu and North Sichuan was held. The control pilot of

euzoonotic type leishmaniasis was being continued.

3.3 Food-borne and soil-transmitted parasitic diseases

A meeting on data analysis of the demonstration project of integrated parasitic diseases
control, annual meeting on national soil-transmitted nematode infections and a training course
on soil-transmitted and food-borne parasitic diseases were held. The national technical protlcol
of soil-transmitted nematode control was drafted out. Moreover, an investigation on current

situation of soil-transmitted nematodes in Guizhou Province was finished and reported.

3.4 Angiostrongyliasis
The pilot project of angiostrongyliasis symptom surveillance and early warning of epidemic
was formulated. A national on-line-report network of angiostrongyliasis was established to

initiate a 3-year surveillance pilot project.

4 Other control activities
4.1 Emergency response
4.1.1 HINI influenza epidemic
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Teams of leadership and information report were set up, which edited over 200 brief reports
on epidemic situation and held a training course on the HIN1 epidemic and response in NIPD.
Persons taking part in the training course on control and laboratory technology held by China
CDC totaled about 16.

4.1.2 Outbreak due to imported malaria

The malaria outbreak of imported cases in Wuwei County, Gansu Province was well
handled, followed by epidemiological survey and laboratory diagnosis.
4.1.3 Trichinosis emergency

After a trichinosis outbreak in Lanping County, Nujiang Prefecture of Yunnan Province,
follow-up response was carried out, including reservoir investigation and emergency handling,
and an “Investigation protocol on trichinosis epidemic status and potential risk factors in
Lanping County, Nujiang Prefecture of Yunnan Province” was worked out.

4.2 Surveillance and information management
4.2.1 Routine surveillance

The national surveillance programs on schistosomiasis, malaria and soil-transmitted
nematode infections were continued. The weekly reports of acute schistosomiasis and malaria,
and monthly reports of echinococcosis and leishmaniasis were compiled on time through the
year. Additionally, annual reports in 2008 on schistosomiasis, malaria and echinococcosis control
were compiled.

4.2.2 Information system of parasitic disease control
A national training course was set up and the system was tested.

4.3 Capacity building

The first training course on field epidemiology was held for young backbones in the

Institute.
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83. PROJECT MANAGEMENT & EXTERNAL AFFAIRS

1 Scientific Research
1.1 On-going projects

The on-going projects were well managed. A total of 41 research projects were undertaken
in 2009, among which one was supported by the National Basic Research Program (973)
(participation), one by Hi-tech Research and Development Program of China (863), 6 by the Key
Special Projects for the Prevention and Control of AIDS and Viral Hepatitis and Other Major
Infectious Diseases (4 for participation), 4 by Key Projects in the National Science &
Technology Pillar Program during the 11th Five-Year Plan Period, 2 by National Science and
Technology Infrastructure Working Program, 4 by Health & Public Welfare Vocational Research
Program, 8 by National Natural Science Foundation of China (3 for participation), 1 by Science
and Technology Program of Xinjiang Uygur Autonomous Region, 1 by Project for the Second
National Communications Capacity-building, 2 by Science and Technology Commission of
Shanghai Municipality, 9 by international cooperation programs from international funding
organizations, 1 by Youth Fund of China CDC, and 1 was domestic joint cooperative program.
Among these projects, ten were completed. A total of 70.73 million Yuan was gained. Each
program was undertaking according to original schedule in 2009.

1.2 Approved Projects

The application channels were significantly expanded. More than 10 research projects were
approved in 2009, among which 2 by the Key Special Project for the Prevention and Control of
AIDS and Viral Hepatitis and Other Major Infectious Diseases, 2 by National Natural Science
Foundation of China (1 for participation), 1 by Key Projects in the National Science &
Technology Pillar Program, 1 by Youth Fund of China CDC, 1 by Science and Technology
Program of Xinjiang Uygur Autonomous Region, 1 by Science and Technology Commission of
Shanghai Municipality, and 4 for international cooperation. A total of 21.25 million Yuan was
funded, and some fund applications are pendent.

1.3 Research outcomes
1.3.1 Research awards

Great efforts have been made to apply research awards. “Study on a new strategy for the
control of schistosomiasis in China” and “Study on the establishment of GIS system for
schistosomiasis early warning in the Yangtze river valley and marshland and lake regions of
China” were awarded the first prize medal and third prize medal of Chinese Preventive Medical
Science & Technology Award, respectively.
1.3.2 Patent

Five patents were registered for.
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1.3.3 Publications
Eighty-eight papers were published and 23 of them were embodied by SCI. Seven
professional books written by NIPD staff were published.

1.4 Laboratory Maintenance of Parasites
Seventeen projects of laboratory maintenance of parasites were smoothly completed.

2 International collaboration and communication
2.1 International exchange
2.1.1. Visit abroad:

35 person/times visited Brazil, Lao PDR, Cambodia, Philippines, Argentina, Sri Lanka,
Italy, Australia, New Zealand, German, Switzerland, USA, Indonesia, UK, Vietnam, Egypt and
Ghana.

2.1.2 Visits of foreign guests:

68 foreign visitors from Pakistan, Lao PDR, Nepal, Sri Lanka, Indonesia, Vietnam, Ghana,
Kenya, Mauritius, Namibia, Sierra Leone, Seychelles, Uganda, Antigua and Barbuda, Grenada,
DPRK, Cambodia, Thailand, Myanmar, USA, Japan, German, Philippines, Switzerland,
Australia, Columbia, India, UK, Sudan, and WHO/HQ, WHO/WPRO, WHO/SEARO,
WHO/TDR, RBM, FAO.

2.1.3 International cooperation projects:

A total of 6 international cooperation projects were undertaken. Eight projects proposals

were submitted and under verification.

2.2 International Training Course

2.2.1 Two DPRK professionals supported by MOH, were trained for anopheles species
identification with PCR” in NIPD, July 2-21, 2009. The training covered both basic theory and
practice of PCR technology.

2.2.2 Supported by the Ministry of Commerce, “Training Course on Parasitic Disease Control
and Prevention for Developing Countries” were conducted from Oct 14 to Nov 2, 2009 in NIPD.
A total of 23 professionals from 15 developing countries (Pakistan, Laos, Nepal, Sri Lanka,
Indonesia, Vietnam, Ghana, Kenya, Mauritius, Namibia, Sierra Leone, Seychelles, Uganda,
Antigua and Barbuda, and Grenada) were trained. The content of the training included
management system for malaria information and situation in China, Application of GIS in
schistosomiasis control, Angiostrongliasis research and control in China, Control and
surveillance of soil-transmitted parasitic diseases, Experience of lymphatic filariasis elimination
in China, Immunodiagnostic technique of schistosome infection, and so on.

2.2.3 Sponsored by MOH, “Training Workshop on Malaria Control and Elimination in the Great
Mekong Sub-regions” was held in the NIPD on 16-21 November 2009. Fifteen professionals
from Cambodia, Thailand, Vietnam, Myanmar, and Lao PDR attended the training. The course

39



H L TS 428 o 0 P AR U TS $a5 I BT 2009 4ESEHR « ANNUAL REPORT 2009

was focused on regional malaria elimination action plan, indicators of malaria control and
elimination, and guidelines for malaria treatment.
2.2.4 Sponsored by WHO/TDR, the Second Annual Meeting of Reference Group and Partners
on Environment, Agriculture and Infectious Diseases was held on 26-28 October, 2009. A total
of 35 participants from WHO, WHO/TDR, WHO/CHN, FAO, World Bank, Switzerland,
Denmark, Australia, Nigeria, Columbia and Sudan attended the meeting.
2.2.5 Passport management

According to related regulations, thirty-two passports were delivered over to Shanghai
Health Bureau.

2.3 Overseas training

2.3.1 Two professionals visited the Center for Evolutionary and Theoretical Immunology,
University of New Mexico, USA and did collaboration research there for 3 months.

2.3.2 One professional was awarded TDR TroplKA Career Development Fellowship and studied
in UK for 77 days.

2.3.3 Two Professionals attended the Broadening Involvement Team Training Workshop in
Malaria Control (BITTW), 1-28 November 2009 in Indonesia for 25 days.

2.3.4 Two Professionals attended Interregional Workshop on Monitoring of Insecticide
Resistance for the Establishment of a Bi-regional Network in Vietnam for 6 days.

2.3.5 One Professional studied in Basel University, Switzerland for 6 months to pursuit PhD
Degree.

3 Education and Training

The recruit plan of 2010 has been worked out. A total of 12 new post-graduate candidates
will be enrolled in 2010. 8 fresh post-graduate candidates were enrolled in 2009. 2
post-graduates were evaluated as “excellent” by China CDC.

The evaluation form for public health and preventive medicine of post doctorial floating
station was submitted to China CDC.

Prof Tang Linhua and Prof Zhou Xiaonong were voted as member of degree review
committee of China CDC in the second turn over. The degree review committee of our Institute
consists of 13 experts. Prof Tang Linhua is the chair and Prof Zhou Xiaonong is the vice chair.

8 post-graduates passed paper defence, among which, 5 were awarded master degree, 1
awarded MPH and 2 awarded PhD.

A one-month-long course of parasitology and professional English for postgraduates
enrolled in 2009 was held from Aug 24-Sep 28. The PhD students enrolled in 2008 and new
staffs, total 11 persons, attended the course.

Relevant staff of the Institute attended the “Working Meeting of Post Doctor Management”,
which was organized by Department of Education and Training of China CDC from 17-18

March, 2009 and introduced the current situation of post doctor management in our Institute.
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A national post doctorial organizer committee funded program was applied and the
first-rank financial support was gained.

Dr Liu Qin completed her post doctorial research and made final report on 11 June, 2009.
The national post doctor organizer committee awarded post doctorial certification to her in July.

Jiang Weisheng, “Western Light” supported visiting scholar, accomplished his training in
due time.

4 Biosafety
4.1 Paying much attention to laboratory safety

4.2 Laboratory Safety Week

To enhance laboratory safety consciousness of the entire laboratory staff, they must firmly
establish a sense of responsibility for laboratory safety. To enhance laboratory safety
management and ensure laboratory security, Laboratory Safety Week activities were held on
20-24 April, 2009, with the theme “sustainable security and harmonious development”. The staff
and postgraduates have joined together. The main activities held were as follows: (D putting up
posters, (2 organizing seminars on safety training and emergency response, (3 operation
exercise, @ organizing training course for biosecurity staff, to learn the compilation of
laboratory management system of Chinese Center for Disease Prevention and Control (2007
Revision, Draft), ® safety check: self-examination combined with supervision, ® forum.

4.3 Strengthening the self-examination in laboratory

4.4 Refining laboratory waste disposal and assigning the responsibility to implement the rules
4.5 Going on enhancing laboratory safety training

4.6 Laboratory related management

5 Academic work

5.1 Standing Committee Meeting of Parasitology Branch of CAPM was held on April 25, 2009.
The new round of election issues were discussed on the meeting. A total of 11 standing members
attended the meeting. Prof Tang Linhua reviewed the work of the third committee and
emphasized the new round of election. Prof Zhou Xiaonong announced the election procedure of
CAPM and the plan of the fourth committee election. The proposed candidates and the plan were
passed by the standing members. There would be totally 49 members in the 4th committee, 31
current members would continue to serve for the committee and additional 18 members would
be enrolled.
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5.2 The election meeting and Seminar of Parasitology Branch of CAPM was held on November
21-22, 2009 in Shanghai. A total of 225 participants from 46 colleges, CDCs, research
institutions and hospitals covered 24 provinces and municipalities and autonomous regions
attended the meeting. 131 papers, 21 presentations and 27 group reports were shared on the
seminar and group discussion. The seminar covered malaria control and elimination,
schistomiasis genomics, protein structure and function of Clonorchis sinensis, schistomiasis
surveillance, transmission risk of Toxoplasma gondii and its control measures, and
Angiostrongylus cantonensis. The seminar provided a platform for scientists in this field to
exchange information, share experience and refresh knowledge so as to improve the
development of the national parasitic disease control.

Dr Liu Xia, the director of CAPM moderated the meeting of election. 49 members from 46
relevant institutes covered 24 provinces/autonomous region/ municipalities were elected. They
were Consultants Prof Zheng Jiang and Prof Gao Xingzheng, Chair Prof Tang Linhua, Vice
Chair Prof Yu Xinbin, Prof Pan Weiging, Prof Zhou Xiaonong, and Prof Wen Hao, 14 standing
members and other 30 members.

The new committee members discussed future working plan on the meeting, including the
construction of website of parasitology branch, establishing the periodical communication
among all members, membership registration, academic exchanges, and training/workshops. All
members agreed to contribute more to the Chinese Journal of Parasitology and Parasitic Diseases
S0 as to better serve for the researchers in this field.

5.3 Achievements of the past 6 years on the posters and exhibition board were shown on the
third annual meeting of CAPM.

5.4 Seven further education projects were carried out, namely: national biology and control
measures of schistosomiasis intermediate host, diagnostic standard and surveillance techniques
of angiostrongyliasis, national contest on immunological techniques of schistosomiasis
diagnosis, national training workshop on livestock schistosomiasis control measures, the fifth
round GFATM malaria program management training, national seminar on medical parasitology
and parasitic disease control and progress, training on food-borne and soil-borne parasitic
diseases. A total of 900 professionals attended.

6 Professional Standards

Under the leadership of the relevant departments in the Ministry of Health, the direct
guidance of the relevant departments in the National Center for Health Inspection and
Supervision and the support of the affiliated units in the National Institute of Parasitic Diseases,
Chinese Center for Disease Control and Prevention, Professional Standards Committee for
parasitic diseases of MOH mobilized all forces to draft the standards, and implement the plan of
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revision of hygienic standard and adopted a series of security measures to normalize the funds
application. It tried its best to fulfill all tasks on time.

6.1 Completion of programs
Criteria on malaria control and elimination (GB), Diagnostic criteria on angiostrongyliasis
(WS) has been submitted to MOH.

6.2 Plan of revision of standards in 2009

According to the 11th Five-Year plan on Parasitic Diseases health standards and its focus,
after a full discussion "Diagnostic criteria of hookworm disease" was suggested to be reviewed
in 2009.

6.3 Propaganda and training of standards

During national training courses or conferences were held, we propagandized the standards
for parasitic diseases actively, and made the professional comprehend the standards better.

Training course on “National Program of Angiostrongyliasis Monitoring in the Pilot” was
held on March 22-25 2009 in Dali, Yunnan Province. We introduced the knowledge of standards
and the diagnostic criteria of angiostrongyliasis to 58 professionals, who came from 15
provincial (municipal, regional) CDC and hospitals.

Training course on echinococcosis control was held in May, 2009. We introduced the
diagnostic criteria on echinococcosis to 98 CDC and Health Management personnel, who came
from 31 echinococcosis endemic regions of Inner Mongolia, Ningxia, Gansu, Qinghai, Xinjiang
and Sichuan.

7 Others

7.1 The evaluations on 10 special programs of the Global Fund for Master were fulfilled in the
year of 2007 and 2008. The progress of the related programs in Jiangsu Provincial Institute of
Parasitic Diseases Control and Henan Provincial Center for Disease Control was supervised,
respectively.

7.2 Nine questionnaires including "Survey on Scientific Research and Technological
Development Institutions”, "Questionnaire on implementation of National Science and
Technology Plan Project” and "Tracking Survey on National Science and Technology Projects"
were completed and submitted to the Shanghai Health Bureau.
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3 BUE TR XA K& G >3%. [L518] TP PG e 5 LA A B ) R KT 5 1R 43
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B KGR AL, NI R S Qe R B AR R Fads, IR WL AT 3 403
B X B AL T 7K

1 S HCE ok R & By o6 A 50 BT
2 TEAF A RRB AT
FEAMA: BRAOAAFELSTRRNA(30590373); B RAHLLIET%(2007BACO3A02);  E R E K+ A H (2008ZX10004-011)

2008 £ £ [E M iK% B 5w 1 15 Ml
KAME AR EME IR

[BEFI] 20 b7 2008 A4 (i Hps 2 1 W s, 7 el e i b i, o St
VRS AL HR B VA SRS SR AR o [¥] Fic B (A I ot R e R T ) SR, A 2008
AEA[E 80 AL HU W I A BT 55 R G IR 25 1A o A i, oA M &5 L L [45 R 2008
A4 ] i S ERC M N0 557 e RS I A B 4 R R G R 3 k) 9.86% 1 0.67%,  FK & I YL Ny
1.62%, #2007 “FA I N, (IR K E B TR AT 6.07%. LA B G PEAT B3 i AN
177.70 hm?, ¥ & PATHRMIR 7.64 hm2, FFIEFEIBREA 032 /0.1 m®, TIREGR N
0.15%. [£518] 2008 414 ] it W5 e s I s N 78005 15 S BRI 3898 2007 AFEA P R RS KA K
SRR I ERU5 (1) S AL YL, TR D R R A A B, (RIS Y G M M R T g

HEMRHFEERTX (MBBRFFHESGD BITHRIAE
I &EH HRM RN

(BRI T i di By 6 4600 TIMva ettt . DHEE] MRE AL on, 28 107,
WAL TR PO 25 A5 A R R A T X I PR RO e I 5 4490 PR AR e R o, P50/ e g 2
TS 0 A BN 38 S BRI AR G A 2 [455R] 98.9% I J B ANIBE I Hos , 89.8%H) fii B AN
e I B BT VA 4510, AR 3 B4 B AL bR IE B RH(43.56%);  95.1% [ i RS FE A
EIAFRE B, 45.3%0 i RS ] KK, 47.6% 53R A8 T HKAE b HH FH K A8kt
U ET I By 51.1%, A 87 2 BT 16 et B iy 40.0% ;- 1L X SOK UM L7 I FisIIX . [45
Wl e BT vE 4B B AR AT N .

1 A ERFNETAFRAATIAFHANE

2008 £ £ [E MK B fH & 7 71T X M TR &3k 5~

Zopte HH Bk ' ERR? OEARS AT 8940 BH° s
FEOOFRM ARK
[E B S I S v LR VA A T DX L SO VB AE TR T IR 2R 1R sh AR A, Ay 37 I g
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W TR 22 55 LU R 5 R B R R AR . [EE] T 2008 SEAEWIE. LR, %, 1
Ry HPEE S A0 BT D)L R MR B9 AR TAT DX T 37 [ 2 M ) sk R 97 ) M
R RS2 5 J5U 5 0R A N, Ssh N O K 8 0 M UG 5 v s (M ke
s J AT PR BT T AT MR EE A S A Ay, SRR YLV T R T IR O A . (SR X9 B
(v X)665 % b )m [ 5225 NHEAT I 2=k, BHE: 58 41, BHPEZA 1.11%; Frb IHA
JTiERGIN 4224 N, FHYE 3541, BHYEER A 0.83%, ELISA Kl 1001 A, BHYE 23 1], FHME
HH 2.30%. X 56 I A 2 FH 2 (W 25 AE 3T Kato-Katz AR, &5 58 HIME. %)
AR R IR ) N 1 2204 NIEAT L& 244000, B ST 61, FEMERN 2.31%; o THA
Kol 1603 A, BHYE 26 61, FHYEZR A 1.62%, ELISA #ll 601 A, FHYE 25 61, BHIEZR N
4.16%. X 29 FIIAT B BEAT A, 8 A I 2] f W HRCRON o S (EIRAT X T R AT R £
R 48.31 hm2, AEIRETIE; ETIRY O AT BEIREE T R A R IIAT AT B AT X 9 i 4
WAERATIX o [S518] MW U AE AT IX O R BAE LA, AN AT 8 B A 1 o]
REMERCR . RIE, A7 200 PR AR I A R A 0 XU, 2 P AR A T X AR IR A

1 T3 R ko By ob AR P

2 G SR ko B b AR BT

3 ERTRERBALGIEH S

4 b bk k5 5 AR P

5 O RHFA KRB ISR

6 AR B

AR A B RAHZAER B (2007BACO3A02); FAHLE K+ R A B (20082X10004-11); 5 K B AFF A E XA B (30590373)

BAMmMEHBER cDNA XEEFMHIERAMERENVITEE>
Bah D HEE? A HRED B X F3E LI WR

P A i BB 14 d )/ BRI S e 3 it H AR I B 3 L cDNA SCE, B3R 751 7
AN BHAE e B AT A2 IR e A [ E 2 AT, 4 SR 38 s e — AN s B il e 4 5 H AR 1l i
HSP70 AR =y IR (O3 E score=650), 5347 2 /N sa ke frll 341 433 5 CARaE (1) H A 1
W B FABP (score=229) FIE#HR4E M1 CDGSH MR HFESR H (score=246) W ik [A]YH,
R 4 AREBI ORI TH], AR . 4 ANFEER T8 8 GenBank #2572 (55
H

EUI121231. 202646, 202647 F1202648).

| AR IRFAYIARFR

2 biBEZGERFERE

*E R SHEAALETR (863 it%]) A (No. 2007AA02Z153); #ipEFHAR T S/EAEEZTAHLK (No. 5PS0AI461); EE
T E AR LRI R] (973 %))

F[E  (No. 2003CB716804)
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TR

3S HAREMR B AN ERZEINEREEZ MBI A
K& RBKAK

EARN R SIERARIR I SR Y), BN R PR SN e 30 5% B SR A
FHIESAAR ISR TREBIIT . AR ATH SR U A [0 AR FEfifi A e R 1K) 38 %
RS S RGUGIS) B (RS)HIAERE AL RGUGPS) IFEIE ST U BRI« Kl ot
AR R S5 2 R, RSO 38 BORAE AR ZR S AR 3R O R Hh i S AT 5
BEFEHEATERIR o

ERRAE 2% B £1EE6 BERITX RIS ERIEM
EmE IRE 4 R BE oA AE BET amfLe

[B ] 7RIV EM e A 4 b g% I T A (TR S ) e Witk g . 7] 2008 4F
9~10 HRAELEA R HIERATX S E 5 A 2 BBEB T 123 whig 1R #ui AfeE,
FRE 1 R B R E RIS 45 R [S55R] LRSI N IAE 292 4y, ik
JE SR HBHE 181 4, AT HE: AR e U B 163 4y, JRIE 0 A FE . PRA I
S5 R — B IMARE by 92.8%(271/292), P35 g BATER) 163 4, KA BIPER 108 4. MVEAS
M EE R0 21 P ke, BERBHYER . AR MBI ER A 18 4y, Bk BItER . W4
KBV 3 4. JE U EEAE>1000 >/ 1 1. 100~1000 >/ 1 1 FI<100 AN/ w1 B, R4
TUBH 23 54 93.5%(115/123) 86.0%(43/50)F1 62.5%(5/8). [£5i8] 1P 2 Wi i i 14
& 3% JE TR A AEIE BRI T DX TB) H e — 2 IR2 Wi {8

| A R TR 1) s
2 GHCE RREB R R e s

BEALIE LR AR = A 5 AT 1R i A R T A
A% EAE ks EF AKA

[E BT 3 s ie b5 B A s AN [R) A G P i it (R0 R, BRG] it X
FISEINATAT AR AL QU S [DF¥R] BABE AL A B B L i b SR L ik
R M S MR RO TS AR R R K AR A O, R4 S AN AR, SRR 3
IR SR, T 2007 453 R BGIAE S AIEIT W3R 1 4) IRAE V697 0 DX sl 4 R AR 1k 34
TBIT O ER 2 1) BIRES VAT N4 BRI 300VA 7 O 3R 3 4)3 Pk Yedg s x5, PRI
AR . [E55R] 2007 FEXF5KE 1 HIURER A VATT %0 100%; A5 2 A0 3K 3 ZHIUAE A
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TBITZ1 00 96.55%F1 81.25%, IR IEHIVATT AFE MR 253 70 99.10%F1 78.67%, K 1l 1]
TBIT A N R 26 00 010N 17.25%A1 40.23%. 2007 4F 3 S KR R 70 Ml 2006 4F K %
41.67%( x 2=1.32, P>0.05). 19.4%( x2=0.77, P>0.05)F1 60.00%( x 2=10.50, P<0.01). [4
W] ErEdbEX, SRECR AR A TG YT BOAE N I6 7 + DX 34 R Lk VA 7 48 it G 2
FRR . ARG IEIT X G BESL T, SREGIAE R A VG786 it 32 sk -6 7 1
N 55 52 AT 2 A A G ol S s

1 BB SRR TR 12 4] o8
AWM ABRHTARR N BHR F AR E No. 2005DIB1J092)

HEZMERESE Pfert #1Pfmdrl EEZ MR S SESEMY X RMFR
TLE KREK 04 BRF Ry MRS s gk

(BT T i BRSPS R L5 B R Pfort JEK K76T 2 Pf mdrl 2K N86Y Al D1246Y
() RS SARRAE SR AR AT IR 4 T b A S M IR HON S UM G R . [YE]
MR E PRI IRAT X 2 B R i 24 R A M e IURE B A, AR PSR Pert L[
H1Pf mdr1 JE R P40 558 PCR 514,  LUURE A %R R B DNA RS, #3847 555
PCR-RFLP Z3#fr, J%1#4> PCR 7= HydbA7 M 56k o SR FH 5L T A 20 23060 5 A4 A Ml 1%
D ) — R R e Je o S U . [ R] 2/ A B d Pert 5
K K76T (548 kA5 100 86.7%F1 64.3%; ~Fd~ a4 EMEIE R d Pf mdrl N86Y %8
BRAERSHN 46.5%F 3.4% . KEI =M 5 EEMIE R B0 B HRAEAE P mdrl
D1246Y 5848 . RSN 15 B Pfert 76T 5848 AL R A M HivE k5 BUs bk 0] 2 R 48
TH2ER (X 2=24.70, P<0.01). Pfmdrl 86Y 4% K A H G M P k5 UBRR [H) 22 7 E4e vt
RN (x2=0.20, P=0.65). [Z5IR] 7 = F4A FIG /4 I AR R I JE L PP mdrl
DI1246Y FRAE, HUEMEEMEEIE ) Pfmdrl N86Y TRAR & A 3 5 s bk 1| TG % 2 5.
Pfert K76T 124 431 A i 45 FF PRI R i S ok el b 1A 1 AN

KFRFRREMNTEHERHRBEFREER MSP1-42 R EEES
¥ R EEP SME BB RKE! At

[H ] 204 KR A5 B Rosetta gami(DE3)#3A (1 Al ¥ VERIE RN F 1C R H
(MSP1-42, 3D7 k), Anill HARAN R R A K . [FiE] A KI5 3
Rosetta gami(DE3) 415 L 15 K15 MSP1-42, 7 2H %R bR 25 1 8 4% 4l A6 mT % 1 1)
MSP1-42. 6 FUF I 2 FARBENL I b e 2 RIRT R4, 40 3 . F MSP1-42 55 9 (A7)
FULE, RS, PURSRERIERRCh 2000 g/ H, 3L 4 Wk, BRRIAIRE 2 R )
X HEZH B PBS A PR [FE g% o S il BOR IR Se 2 J8 Jo HItL, FH TR e 12 WG B 6 A
V)42 5 S BTG I0A WU L7 HH R S oA A S AR BRI ROV, F 3 10%F1 20% %092 1L
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T IRG FRIEARAN R TR 5 L Gl 23 B PK, Fec l/HN), K S8 035 A4 4 M R iR
HAERKPR . [EFR] SEATAERRLERER 95% L E ) MSP1-42 51 4Nk
TEER 4 RGP i NI R e PR TR IR FE AR I 1:640000+  1:640000. 1:160000, [1]425¢ 5
PUARTRICAT I W] MSP1-42 G2 G 135 5 0% PR J5L 2 TR AR 1A BH R s 1 5 #0902 1LY i
BRI R R AEARANE K, E 10%IRBERT, 3 G e i IR R AR A (51.9 £ 24.2)%.
(29.418.6)%K1(86.7+7.4)%, & 20%IRJERS, FHHIZ 737 4(93.3+7.5)%- (65.3+10.6)%
F1(96.4+1.0)%. [£518] K14 Rosettagami(DE3)#IA ] MSP1-42 45 [ A& MLy g il
APEMEIE IR ORARPUIR, RS IR REANBISPE I R A K

At 29

# E A REF T 2w TVRFAXIBA A TIER RRE
ETIA

LRSS 1, B AR 25 KBRS T BB, 2 20 {28 70 4244
Ay KEBAIFATIX N ERA 200 5Bk HT, Breet. HoNs DU BRib. ipgAmpy
SOSEVUES 6 45 (DO U5 WA 25T BB, BV AEREROR . LI R, Nk
B NSRRI AT A 3R . e R R B ] BRI E  DURBRREREIR
I R AR EE DT T Re BT SE, AR R RHZ IBa A TR, X SR IZwR I
A s DO BT, TR EERAT R S R

MR X N REF) T 2% 5 R B 8]- 25 B B &M 5~
MHE EEP FHHE FHET L ke PEEERAR! FER?

[E ] BRI A M DX A R T 205 43 A R R T2 T SR AR v . [FE] DI ER(E B R4
HUFE, 1B I S GEvt 3 1) Poisson ARSI A4 X BEAT 11 4F 1) K i B8 kAT 40 47, &5
M IR T A7 SR8 K T SRR IX o [ R] AEAE 3 AN IERIAT 203 73 A 1) i fa R AR X S
o PR R I TRIAE o A SR AEIX HRUO R A A (BT76.08°, N39.52°), 24224 6.58km, ££ 1999
11 HA 2003 4512 1 31 FIRITRIAE Y, SRAEDX P A AR A 255 1) SR BH A 26 42
FEI3th X P R AT 20005 ERRUR I R 1) 45.98 £ (P<0.0001); B SRAEX AR 245 4 (E79.200,
N39.91°), k424 4.93km, £ 2002 4 1 H 1 HZE 2006 4 12 H 31 HAGKHAHER, BEX
DAL P IR A 22 05 ) SRR R0 2 R L L DX 1) 9.58 % (P<0.0001); C X H.LALE N
(E76.23°, N39.40°), 424 7.63km, 1F 2000 4F 1 H 1 H% 2004 4 12 A 31 H S E
HEPN, ZRAEIX PN YA A 205 10 S AR 25 2 J [ HBIX Y 5.18 fi% (P<0.0001). [&518] "%
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LD P AT 25 1R A A AR BT3RS R I )22 ()R AR, 3 i SR A X
PN T LRI, R B 18 A i X A JIE AR 2 95 917 3 R A 0 b X

| ARRAE AR 9 R A
2 AR A A
RARA: ARARLLABFLAR, LFTHEENAR

FTIRIREF RESMFRHIENTHRER
AR Fmix 3EF KK

TR AR AT 9 — HR BN E 0T, ISR 2O E B AR L 2. 70 7
Y2 SRR AT IR A SR I, S S TR A MR W S5 R S5 0T e T R SIS, &
FERZR IR AW A= 3% S BRDRT Jik o (H A BT RIS A% 2 SO R Dol o B I A I B AT 254
(AR T BT ST B 55, A R T s A 6 R o 50f 82 Gt W s ) i 2 ——
JEHBUSTIRI K BTSSR S A, Rl BRI AL 2 . Bk 422 M (1 4122 S DL
FUTE, JTREATIRAL R S S R R SC R IR ST . LASR T3 B AT RIS A% 22 I 70K F

R $EPRANR
FIBRR KRB 2
BT i TR P el A5 080 ) Hh S A T L2 ) R, T ISR AT S hE AR MR A ARUR R AT
K FTARIE , LA BT AT DAL AR T 20 58 68 2 g bl S AR ARURP AR AAE R TR ] K o s X
AEFE) M [ 25 i i) Pomacea canaliculata ()& 44 4G 1E b Seik 44, HELH e 44 5

S B RRYE . R, ZE0CE Pomacea 5045 12 )&, Pomacea canaliculata 3% A</
(ERIE L

KB WBHREEE TR RER
2 E - FBER

ARG T OIS KR IRHE A TR (0 doBr T X0k e, B fim BRI AL I e i BE PR A A B
SEIR 22 e RIK UL BRATHE R B (1 s o A5 U5 1T D9 BRI L SR 3 K AR IR
APrB L AIRE SRR R R L S B ARE RN e KIR 2 e P it 1 2
WAHKHE, [N AL AT R A TP Al T R 2%
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B E KFEAALETIRM T S L Rt
EERAE IR AHAKR KR ARK

WIACET IR H A U (R — R LA 2, AE HUAS O JOps A 4k ol R Aol s 2 A, 3
PR I A S S0 W SR B i+ TR TR A5 TR AT B . AT TR 4
L Oy AT ER SRE T ACAT IR A R IR SRR, IR 4 5 BRI 5
EE NSV

ISR Z B HEETRERERRAZNVT ITES XN
2ok k' ETEHF' E&k AL KM AREK

(B I BRI T 25 1) o0 AT Lm0 AL AT MR R AR st A AR S, A 2T AL 4T R 2 [ 43 A1
AT DA 2 SRR GE, AT 5 S BRI R A FH R AL Sk (0 7 v AT B
[DFiE] R ETIBFEAR, DU MY LS e B TEAT 8. A Microsoft SQL2000 v/ R4
A E . AR FE RS S DA B, ] Visual Basic 6.0 #ZAHN A #E R 4t
[ R] e RIHATIEIEE, I T 10 M 73 ASREESIEIRE, 676 MdFRMFEA
O FERER 7 1AL AE BBEE P, BRI, A, B, S REEE 5SS
Thie, FHIEMT, BRAERE. [G518] HEAr i db T i s Al AL A B BE R Gl b e T g
() 53 AT AR AR AT TR AT — € N ML, AFIE FF 12— 20 b 70 R 58 35 AH OCH R -

1 BR@IFERFAGHEFR
*RARE: BRGAHAFAE30590373);  #FT A LR RAFRL A4S PRI A B (970990); A E K X 4E % (2003DIA6N009,
2005DKA21104, 2007BAC03A02); [E R4 % ym k76 £ K+ 5 (20082X10004-011)

HREMTFH EESEHRRER PCREE
EAFE LEH CET NE HAR’

[BRI] HHEK PCR %€ 1 bk ARG BAIER 7 . [HEE] SRR Gtk
RO o B s ) 2= 3, JhBE PSRN RS, &K/ DURSSEh R R g g
DNA A5, ##EEaf 1 4t 18S rRNA FAIBTE 2 514, HixC PCR 9738 H i v By, Wl
J, [EEPELEX, JFiZH MEGA4. 0 UM ERF RGN . [ER] il sy
BIRRONAE 2 BRI, KA (5.6£0.49) mmx (5.2+0.51) mm. 74 H (%) 18S rRNA
SRR Bl 812 bpe b US BRI BEAR Y 18S rRNA 5 P (1) 4 KAl 1
(Cryptospridium bovis, GenBank %%'5 ) 151935628) J¥4—%1: 4 100%, P ER
RREW A —53, REXEFERE: STE E. Z0E. RE. R4
- P H BN 99%. [G5i] Filg A EE A B Bk 4= Fasl 7 2t (C. bovis).,

| SUEF T A RFHAFE
2 IHRFABMEFHEFHAFR
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IR REPkREAEEFME PRI
REk HEme

BP R ERER 11 (egg yolk immunoglobulin, IgY) J& 528, BMSERICITREH £
TRk . IgY fRueEthlr, HAABIEAMERSG . AHRMEHTFRIED AL G 46
SRR, Ho s, SRt HE )N TSRS DR SR A P
it SE T, HAEGR TP IG5 T R 1) f o ARSTHN 1gY e 2Rt . 3
. glith, DARILAE S i2 Wl o 58 v6 7 g T I N FHAE — 2504k .

AREIFRATFSEFRFH Q¥ eI i5E
TR KA EHa AFTF EHEEZLME' R

FEB B A= E it R 2 DU BN RIS JUAT 51550 S LI A (8 T U5 il e O ROR o
4 REW] COp LTI I A RAT IR 5 A RCR, Ho Tordk.

1 #iBYE R A G R ERT2E4])Fs

AW, FERBENESFRAEXZMAREMBERAFRER
Whtde 6] Zbat!

Nt i A2 AT VAT IR R R LA O 1) 2 2 . AR SRR E ORI, VR
I 1o 38 2 R G 18 2 = RN B P S s L B SR R ORI R RGO 1
(Echinostoma caproni) (/5 F , e il i d Jk G A S s i i oK R, O iRl v /I R 4
300 mg/kg, T MM ER (194 @ 7R 375~500 mg/kg. HUEZGT i BE A A E RS Copl &
Ji Ay YOI I SO 1 250, it ELRBEATIN 22 R AR, el s s o, d i
%o K B A S S U ()96 AT R R R 75 mg/kg . AL ER IR IR BL 24 v BIBE A
2PEYT KB AN B BUEOR 1 S S e R F A R r e (1 SI B0 A U0 i

1 ST A RARBIEHR AT

B E IR RIS AR RE IS
ot

ARSCEFA B B BT DR B [ Uil 25, RGP i W Mk R 25 ) (KO BF 5 it i
LA 7 AOm BTG TAE P IR AR, I mAE DTl S 2 PRk 5 - BT I I (1) 1) g 1 — L
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Eiko

EERVK. FERBGMERGTRREZRHEECRATHNE
el mAA REER KAKFE AME

[E ] W8 = R0 i 355 1 R s o) Je e sz sl e Gt BRI T 8. [
93 HAn Rl A 30 NS B2 W), Ao HE RS 259097, SRR ULT L. O 31
JURGAS A, 20 K EG)E 14 d BENLISS 4 4 41, 535104 15 E D8RG 300 mg/kg 41, — K
XUBK 100 mg/kg A1 200 mg/kg ZH . AMERT 200 mg/kg 41, WL xf He Sl senf w4
s 56 KT IRGL)E 24 d B4 2 4, 5950k = 20U 200 mg/kg 41A1 7 55 RS 300
mg/kg H; 5 FUEXNRYL. @ 22 AR TGS 28 d BENLY R 5 4 (gl 4~5 F),
I3 R = 2RI 25 mg/kg Al 50 mg/kg 4 7 ERE 25 mg/kg 2 LR 50 mg/kg 2, LA
LR . @ 40 R TI&GL 5 28 d BENL 1 8 4 (BFAH 4~6 H), 33 =4Ik 50
mg/kg~ 100 mg/kg A1 200 mg/kg 21, F &G 100 mg/kg A1 200 mg/kg 20, MR 100 mg/kg
H1200 mg/kg 4, DLEOMHRA . SAUZE BTRIT G 2 AR, CERIHIE RGN 5k B A
SCEAG AL, VRS AL ORI d R . [EE R O RUBRR AR S S ) S 14 d, K
MUK 100 mg/kg #1200 mg/kg 4, LAAIEMER 200 mg/kg 2H -3 B ) 0 2510 FE 4
(P<0.05), JRHEINIH 90.6%. 85.9%FH1 71.9%;: T JEHE 300 mg/kg 41V i3 5 %)
WA ZE LG TR (P>0.05). YL 24d, SEROKE ARE, =FXUK 200 mg/kg
Y15 A W I TR A (P<0.01), Jki%6h 89.8%: T i BE MR 300 mg/kg 41k i 4
H100%. TG )G 28 d, = IRXUK 25 mg/kg 4173 HELE FR T XHR AL (P<0.05), JfHUR
) 71.8%, FIEIEA 100 mg/kg I, WHEFN 100%; 7PN 25 mg/kg Fl 100 mg/kg 4111
PN R 20.0%F1 56.4%, FIEHE 200 mg/kg I, HREN 98.5%, HAREh
T RHRZL (P<0.01). MR 100 mg/kg F1 200 mg/kg ZH AU 2514 78.9%H1 83.5%,
TP E EOY S AL 2= A Gl 24 L (P<0.05). [S518] = AOGUPR A nH: s i 5k G
e S s i ORI ER ) B B A R T 2%, 7 v IR TR SRS 1 AT 2

MR E S s RAYMIR E X REE
s MA wWAR FRK

[B ] 12 F SR 27 07200 LR SR B es 259 SCERIEAT 0 T, BRI P R 25011
BRI R i@, [JTiE] WERLE PubMed 204 BRIV 1997~2007 4 = 2 Lk 27 A M
FUBUIE H 258 (0 AH S SCHR » T8 3 — 2 BOR ME N AR T 5 A SR 1R SCHR T AL 2 Access U
Vo B B PR A S SCHRIEA T e WG R AL R RAER. W R AW S R,
FH SPSS17.0 B AF XS B BT AH N, (e PE T AN — IR N 2SS v 24 T [E5 R Dl de2y
WIAH DG SCAF B R R B B RO H, AR SURREIING 6 s N HTETITA
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TEOPITTE, EEOPTURMR OO I R 22 JUR . W g Rk A o, G
Hh LI R AR S SRR R e %2, 5 Al 4 P 2 B HUR AR DS SCIRER 22 R I it A
X (P<0.05); TEWFFLY N BIZRILMe, nEMER . FHRIKME . DR BN LG Bl
YA SCHRAE 22 PR 2o ol LR, R 25 W) SCRR A2 1 AN 10 7130
TZ3 0 b SCHR R E) 5.52% A1 1.63%. [£518] 1T 10 SERATIRG B 25) @k A B AL, (2L
FRAZ, R

HALSTIR R (A B E H £ FFFIEA R
B4 EZE' XNE B4 Xk ZE R FRK

[H ] 9052 FHriBl Jb4T 82 (Oncomelania hupensis) 2k AL R 2] 42751 . [Jrik] A
FHARE 5 5 | DR IE FH 5 |0 2 5 S LT BB b AR 4l i (5 25 C 4840 T (CO 1), At s
b (Cytb). 16SIRNA (16S) FAIMU( 3R C EAUHEIT (COILD B v B, ruthkfiti EAH]
K PCR HiARY 1Y Bk 4 NI B, 2l se b fa R 1P Bkl y . [43R] )
JEET BB LR R A4 RE K 20 42 5124 15 182 bp (GenBank &5 4 FI997214), R &R 1,
A+T 58N 670 3% AH5 13 MERAIER . 22 4 t(RNA JEK. 2 4> RNA JERFT—B 72 bp
1) A+T BRI S RIS SERI Ll ATG A 87, BRI EE NADH i &R 55— 5
A7 (ND1D) BRI DLETER T A &R0 14b, HARFERI LU 1Y) TAA 8 TAG A# L
T EHESXAT 24, 5390 4 bp A1 7 bps JEPHIHFRIX 3 21 4b&71 145 bp, K EEVEH
1~30bp; 22 > tRNA 1, [ 2 4> tRNASer fll tRNAGIn. tRNATle LAZNAHETE i i 75 ()
TREER . [ER] AT TR IR Lok AL AL A A

| BB IR R AGHFFER

IS EET AR IR BT R
x&E WEE TRF AMFE FHE Ky MRES AMmE

[BH] HIRA RS R AR AR de 7] 3k 38 a1 de oy 3%
DNA . R4 Bl 7 H 18S rRNA J& 4 KRN S5 $ 14 (loop-mediated isothermal
amplification, LAMP) HiARNEEE, il 4 &FEMT REER519), FIH LAMP Kl /43¢
HBaf T HONEE DNA FIE ST R 86 s DNA, DLIEH -3¢ DNA NBITEXHE . LAMP 7=
Y% SYBR Green I % (0 S LUK G IS, et B BAYE, BREHGBITE, X LAMP ™~
PyiEAT KN, UG A IO IE DL. [S52R] [fll 7 HUOp e DNA Rl e W () 2
g, BT B AHE IR D S R 1 DNA SRR (. Bl 1~ I LAMP P4 ik )G 52 LAMP
BEAEEBRIR 20, I R i RGBT S B i DNA B3 1974 [S518] LAMP J7 VAR
Feres TIE, w2 b Bast -

* B R EAATLAHER (200802012 ); #FmERER (2008ZX1004-002, 2009ZX10602, 2008ZX10004-011)
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T K 7 B O BRI ¥ % 3R
HEAR B BiEE
Wty 7 R AR AL —, BRI, R SR I P T R B 2
o Bt PR K O A TR R DR S 15 2 A s IS
FRCERVCRE, ER TS AJE I . R0 H 00 A 8T 2R, (ETR
(R 44 AT R SR T A BRI 0 S — 4538

* B REAATRAHER (200802012), £ FHEKREFTR (20082X10004-002, 2008ZX10004-201, 2008ZX10004-011)

B HUER = J B S S AR R PR AcL3 AL U B AR
e XEM AL EE RER HAE

[E R WLEHR R 20 R S = IR e MR ) (ACL3) S, FLRZJRAIIG Y AcL3 (1)
TEAAA Bt WA R 40 M S B, PR FLAE R g% W I e s BB I ] etk o [ E] HX
BALB/c—nu/nu /M, BEPYJE BT S 2B I AcL3 500 4%, 3L 3 Wk, I ORIk
Ji 1 JA R R BT e AcL3 500 2o Bli ek g i A [m] B () s G S 407 5z Sk ARG E , W 5%
T R RANIG Y AcL3 4L ZUm 224k . AR e ISy AcL3 /M RIEX . [43R] W
BT 64 24 72h K 7d, BRI 53 AR TS FH 0 2R 45 16 15 S g o FRUBR B
B A ERIARARL, AR 0.5%~2.2% ) AR DI A A8 Ve PETS, AR WA ZE A ZE M, T ilZH 23
P AcL3 e L T 1 2 4 i s 3 S5 o6 BRAELAH LR, IR E I 22 5% [4518] HTE T AcL3
G RRERG , AR WAT B B 1) AcL3 A7 BB I S e RN, ANIE B A DA ) H s 1 0 1 1) )
LRI

[ P B AR 22400 B RS T 2006 2 2007 FEAZOMER 5T
%% EREE I

[E f] Ao [l P A A 2 Al - TR T A% O R, T A [ P9 2 AR 2 Ak )
WP T S, B AR IRt B B LR [JTE] KA SOk (P %
Az e 53 A AU ) Ch R BB v 24 ) Kb DR IR AR A D) CEIBR B 2
ARG (B ERGEEE B AR . (PR U SR O ) . (AT R 225 )
(Fipi 3 Ay 45 8 A W 5537 A A SC I RN T 2006—2007 42 S0 (1)
RSCEAIE T TS ST Gt 00T, MU SR R MuEm e % . [ER] gt 8
P 3R HIT] 2006~2007 4[] 4 A 4 75 A2 HAUEAT DS I8 3C 1 807 Fe o Horp R RS 3
RS LL IR O 94 N, ZESTREBOCT PRI M OMES, 4528 Ao [45ik] FI
MEREFREITVIL G T %5 A2 2% Ll 2006-2007 4 A% CAE S
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2h M W £ B TRAT R 2 A ot
WA FRAL

SRR e 2kt e N E AL BRI o 1200 2 0 A AR L VE 22 R K. I EE KBl
HABRARE AL, S IR e 2k UG AR R N SRR S 22, AT VE ATy R, AT
WM 10 KA AN [ R R AAIOAT A ], B B T NG B i ot »
SRR AT 2 R e 1ZSCE X A IR e 2 R AIRAT I SR i IR Y7 AT 25 R 5
AT T 25k

AR T LB — LB R ST SR L R
4

SRS B E BRI — B RGPS BT 2. B 2004 AE = 2RXUR A B
2 it B IR T PRI I S, 2006~2007 4 T T IVIFIG IR IR EE, TEARZ AN FERE
(PG N, JE— 2D AUF 52 AR L 50 59l = 28U %5 F 400 mg A1 200 mg 677,
X ] R R FRUB S AT ARG 1T R — 2RO LB e HURCS R1 R T ORI U o T 4EK
T8 I S EG I FORA G R S UE S = 2R XU Z Ry, GddAesg sam de . B =2 i, |
PR W AR, DL R SR [ 2 HORN s 2% US4 AT 30. 1SC &I T — 2R UK I BIE ST e

FEEY4EE /R BIA XM By A B AR B K IAT A B E 2
WiEA BEIDPE FHA FHEETLHZT BTE FER? HE MR ARK

WX BEFIY, ARIAA R A, Ll 2008 4 1 H~2008 4E 11 F M EARIK 47 1) B 5
HARBIAL, AEFAE 1.3 VCELIERE 141 LA AR 0T I 4d B LEEAE Jont BRAL, Pk, 3R
BERAT M55 13 AN AEfE R IR R AT IR R 22 IR 45 A1) logistic [MIH 20 HT . [G55R] LN
SINTEIR: FANEETE I BT AR R AT R R SRR AT T AN IR
) FH 45 DX 28 5 AR i -EL 5Te v A BB % AT R R % D), Gl EE(HR)(E AN 95% nI {5 X
I(95%CHHK X A 73.846(10.070, 541.510). 78.875(10.719, 576.910). 15.149(5.876, 39.054).
63.912(8.996, 454.048)F10.020(0.005, 0.008); 2 X Z& IS s AhE& 1 ) 02 fE ke
X1 %%, HR EA 95%CI Jy 80.963(5.119, 1 280.596), i B% 1) 148 Y 2 8 R AT (R A4 A
#, HR {1 95%CI 24 0.021(0.003, 0.162). [£518] 7EH AL 4 A H IS0 T, 77
R BF AR IS 2 8Y, ARSI R, DAl T 2R Ok B B, A B 7 A

| AR AR 9 R A
2 AR A B
RARA: ARARLABFLAR, LFTHEENAR
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YRR TR HF SE R Bl e SR SE IR A B TR PR 22 RO
Mg BEIDF BIR!
T SC IR 7 3 P AT 5k 22 HRUPg SRS 1R 7 LU B Bl 96 it PO ot o i Pl 20 T S AN TR 1
3577, A2 2006 ESEHL T AR BUR I H bR, 80 1997 4E5 50 Ja S LA K i i
RIS A A 3 TR D9 B 22 FRO Rl DI, 55— 75 S AT R A 2 22 g
2K

1 A sk A TR A4 & s

RYIIEER AR PRI S B B B A g2
R34 TRAE KAKF FIEL

[BE] T ERW ke TR R RO 5 B B a5 1 . [FE] FRW) ke
AR ROPZIETE e K. T8 W s MR IR, &4 LKB-E #
)R WU D) A UG th )5 43 ) & T S-520 F14 HLB% 15 Philp CM210 &5 HLEE R E4T M
2, [ER] HfBE N ol AW IR TR s s AT 6~9 ANMEER, IR Z AR R
SUARE . VPN — X8, AT AL FLIOIR /NI, A R R R AR s A0 T WL P
(1) A RO R [ F LR e, AR g M T m DI AL o 3 S PR T SR I e v DR s e 36 7
203 2, WIANEE . WRE . R (. 3B 5 e o gy e IR e ek o S
YU 3 JREER, Sl ONAMIEE . G A RIE T . [S518] AW e IR S R R L
IR AR R AT FLIOIR /N, U SR 3 A 0 v WL HCAE TR D B, 5 4 U4 B A
B ARAD o IEG B T R IR b TR U R B R 3 RN R R
(B, 54N 2 A B AR . NS (1) HU5E - 25 A S IR 414 0 S B
W EANE

AL G AR 6 R E A8 (2005DKA21104)

Rai/NMETEFIE DNAG P 5/ LT 57>
BFEE B4 KA
[H] DASE G340 NEFE 7512 DNA, ] PCR Kl DAL H AR . 5] # 80
MHEPANRAE RN AR A7 08 5y 8 4L, B 2 895 20 H QIAGEN. KA. OMEGA [1]

FERZH DNA ERF &, A r R s s . MRSy b fg- el v gt ol
INEFRFFIRFL N ] DNA, H PCR ¥ #9457+ 12 16s tDNA, W5 H R4 FH X B AT 4%
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DT ROR o [ER] SR 524l FE N 2] DNA ¥EEH PCR 414 7Ly 16 H H 4
M, B H AR —E 2R . Hh, QIAGEN 2w F1 OMEGA 2l fliiik sl &, #
REFHFE LA B - — AR A B PCR M1 B, 5 Ay 4 R 5 v L
HH R Lo WAF I ERE I A AR T LA 8.4~57.1 5. [£5i8] QIAGEN
FI OMEGA /A ] [f5E K 21 DNA $h3 il A& e ali o R ar, (MR s, @A T mpeA
(AR o B AR S BR VLRI - — A AL PR AR . A TRV, BEE R T K&
FEAHHFEACEE TAE . FORMRAFNI IR, iR, BSeAAR AT T ST 85, O
T KEFEARS N SFEA A2

* R eTE FERMBERAE, AREER O AABTRASF EAA, BFEARAKXIR

HL A Kb ET 83 R 82
KO ORI xAA kAl ke #sE ! R8T A OARK

[BH] SE5 = MR P HL AR KRB RO . 5] EW: R AR
i MR IRIER = MUTEM e, MG E WA RN ] ARV EE HL Sl db s i
[P KA EICYE T B B2 s o B AT L7 Wik, HL FI5E4 40,
80+ 120 g/m2, WEUHMIIZZYN RGN 2g/m2 R K2 (AN R4, MELiEzh)n 3. 7
A 15d KA AT IBAE I B L. [E5R] EAWLIRLK: 1. 2. 3d FREEUERIE (LD50) 4>
5 269 117, 65 g/m2;, FEPNRFARK: 1. 2. 3d (KREEEEKRE (LC50) 4354 115,
10.6 9.9 mg/L; 24 h #lHIET R F €4 R0k 5 (EC50) 2 55.82 mg/L. I 80 g/m2
HL Wi 15 d £TIEAET 28 KT 80%, ILIAMEH] 40 g/m3 HL #2753 d 5T IBAET % KT 80%.
(4581 HL = N SIS 354 B IR KR ASUR

1 Sl A R R B E AR PT
2 A IR F
*E R “863” mMARMGIEARERKBAE (2004AA273550)

i E e TR R e ST AR S EE R Pert72-76 A7 m FE BRI B 43 B>
KEK TEE WL AL B Ky MR 1iEse
[EHH] T F3RIE 2 rE A e RIS J5 Lo B bk Pfert SRR 72-76 A 3R, Ffor4T
VA AN ) 355 DR 7Y S 9 i O U SRR PE 2R R o [HE] M FR BB IEIRAT X 2 7
TP A KRS EIE DUIE B3 URE, ARSI IR L, Pfert JEK P21 11514, 34T 85 PCR
PRGN . R H WHO )52 BAR A MY 7D 52 [R) 0 MR A % PR e T shonk S0 1 ARURE Pk .
[ER] = A EMIE R A Pfert FER S 72-76 7 4 i 1) 2 FE G AE S RRURRE
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¥ CVMNK . I rifg g IR M PR AR Port SEPRIEE 72-76 47 4wt 1Y) 2 55 1% 4 52— %) CVIET
B, mra AR TR —M o CVIKT, % 1 ¥4 SVMNT 4h, #4% CVIET #oc%,
[£5i8] TR g g 44 MR I e SO U Poort JEDN 2R 72-76 A7 4 i (¥ 2 JE IR ik [X]
9% CVMNK. FilE#k %N CVIET B, Pfert FEIM S 72-76 A gty 5 H PR Ik IR 28U ] 4 4y
AP ThRE

ZR77 B U MARSE A TR B L26 4K cDNA Tl Kl Bt i
MEORS Y REA Y K2 ORRE RHGA!

[B R ek 47 2 DU bR R 19 126 (RPL26) 4K cDNA %1, X 4mfith (it A
AT 00T, JERITENENI R RE R E R I . [JriE] 8 EST MF3RB 4R J5
EL DU B RPL26 [¥) 57 RSk 5 19 B SR #AAk 37 8 F 5 140 25 75 B LA e cDNA SCPEE
TP 14, MFPIRA AR5 DU L RPL26 42K cDNA 741, H] Blastx # 2 AHUNE T 51 K 7
SFEfR,  TRIFAILE GenBank Hid, JFH] Neighbor-Joining (N-J) AR EIE T L26 %
HERFIINARREM . [EHR] 407 IR HR RPL26 4K cDNA 741 (GenBank #3%5
M FI492804) 4 716 bp, JFHHHEN 414 bp, Fifid 137 NREIERARME A FPETES
Mk BRI A7 B DU B RPL26 JRAE RS, S4B U HL (Babesia bovis), /M) H

(Theileria parva) MR CREIE, ERGERK M AR SRR, [4i] 1K
SRAFAR 7 UL HL RPL26 LK, HnTfeE o THRVEN H TR AR AR E

*E R G AAFRAE (30070572, 30671575 ); #H ATt A A L% (NCET-06-0668 )
1 P REKRFRUMBAYERE L FEET

AN RIS I T 50t FE 2R R e A ol mUR: HY R ) R AR

HEAED £#F ' Peter Steinmann® E4]! A 240 Tk AXHFY %
S OAETY RZZT OBRBHRS MK BAS HMES FHEY Ex R
BeR

(BT RIS 720 A 20 v R 22 [ 4 ORI e, SEHRAS N 2R [ 26 e iy 732 [
WE] 16 P Bl B B b R 2 U E A w0 BARAS 1A, BLP Oh SRA BEALAREE,
K H o R v (Kato-Katz ) Koga 75 M1l Baermann % 3 304G 2 7 VA0 AL A TR A
RENIERTEHE 3 K. [E5R] FEKRIH 28 U fH % Kato-Katz 754 0, Koga ¥4 11.72%, Baerm
ann 754 12.55%. L FHPE# Kato-Katz 754 64.44%, Koga ¥4 57.74%, Baerm ann %
H 4.60%. [£518] Baerm ann VEAUE ] T- 26814 kI, Koga k) F A #8) SRS [R] 2
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HORTIN, T Kato-Katz VA& HI T84 JURs il .

| =8 % & RImBr 6

2 Department of Public Health and Epidemiology, Swiss Tropical Institute, Switzerland
3 BRI s F A R R TR 45 AT

4 ) E IR M I TR 4 s

5 ZEE BhiE R R TR s

TR E W 22 R RATIR S TA E FNT I6 X SR TR
5T

e FEIk 0 22 B (DA AR 22 U ) e A AE P LARE 16 M. . FVA X 864 AN E-. T,
B N2 3099.4 J5 o KL LA 2. J1iiW& (diethylcabamazine)( 7 i 44 WEAFE A2 )T KAL G50 £ 511
Brvaont s, 4k ARG, T 2006 ESZHL T A ENHERR 2 du,  JFg R AR AR
WIERfIA o AN ZR TR (22 B imAT %48 FVAD DA T M E K DA R R
1o RV Btk 02 22 B ) A E— A

HRP I XLy ELISA J5 70 E SR H A Ao P Ao il o ¢ S F
®% BRE Akk wki

[H#] R A 2 XTI OB e e W Fft % (Histidine-Rich Protein 2 Double-Site
Sandwich Enzyme-Linked Immunosorbent Assay, HRPII-ELISA) 7% I i Ht A 4 MgU=e
K i F . [75325] 3271 HRPI-ELISA 5 S . WEZ50E. T BEme. 5 Ak S XL
S R TUM U 29 PR 5 RS e i e s SRR 5 S B 1 R 1) A A ik
M, FEXHZ TR RTINS R 2R (dose-response curves) K 50%f RFNHIMKE (1C50)
5 WHO #4571 Riekmann AN . [458] HRPI-ELISA VI 5E (1) T 2454 0} 3%
PRI D e SR UK 11 1C50 KA 4.7 nmol/L+ 2.90 nmol/L. 3.38 nmol/L. 4.64 nmol/L.
2.72 nmol/L, XM i A HrdERR ) 1C50 {EMXh 110.4 nmol/L. 3.85 nmol/L-
4.39nmol/L 3.90 nmol/L 3.27 nmol/L; [Fl}, ¥ bk g J 5 RS Mk o it 25 Jt AT
AHHE AT, R2=0.96, P<0.001, PIFPI7iE4s RIEA—E. [4518] HRPI-ELISA 0] H T
AR 5 OO U 25 R A S A I o

JINE IR 2 B AR 3 S S I S S LR
xFed KA S W ARK

[H ] Sele by A Rk R o, 28— AR AR R LB 0w PE, D)
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BRI R B VR SRR TR [ IK] AR KA ) N R4 L3 &0, IR
B RS R R R i S AR e SD ORI L, USRI R . M SD K RS 3RS
IR ZEd L1, &G N T BT AR AR, 25.5~26.5 CA&AET, 0l E T Tk
BERKIEA G SR, W) N [ 26 R Ae i AR AR KA. R E RS kil A
7] 5 8 WA 4N HOE AR AE A8 T (0 B AR 45, [45 3R] L3 28 G R R e R g e IR gL i 42
Nl s JoKIRES T AR AR AR HROR A g ) M R e HUR s S0 = e il— AN A
[ 2 d A S B 50 d; ARHRARZSIEAA L3 HELATIIN 16.5 d, /KIRIRESIZ L3 H AT Y]
0 18.5 d, BUE L1 T 33.5 do L3 EZEA TIEGLIR I JULIA S TR SEAL, B2
JEERT BT I L2, L3 &5 i R L. HoaRioni . SKHRAAE . BHBAR AL A 25 S 4h U
SFHIER) BRI R 2 5ot N5 3 (1 il 41 4 A0 R0 i 30 ik S 2 3=
BN [F18] 2 FBGL K 1 B S SR G P B R IR 25 S A S0 5 ) PO ] 2 2B 9 s
B IT 20e )R R e e AR SO AR R T e R S B R AR R A A R &)y T g B
R R RIS IBRE B E T HE il

AT A E K+ E AR %R B (No. 2003BA71ZA09-01)
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§4. ABSTRACTS OF RESEARCH ARTICLES

SCHISTOSOMOIASIS

ACHIEVEMENTS AND CHALLENGES IN SCHISTOSOMIASIS
CONTROL IN CHINA

ZHENG Jiang

Achievements for schistosomiasis control have been gained by implementation of
integrated control strategies according to local conditions since the founding of the People’s
Republic of China. By the end of 2008, 5 of the 12 provinces reached the criteria of transmission
interruption. Among 454 endemic counties, transmission was interrupted in 265 counties while
97 counties reached the criteria of transmission control. The number of schistosomiasis cases
decreased from 10 million in history to 413 000. Currently, there still left 92 counties where the
disease is endemic and mainly distributed in lake and mountainous regions. Limited by the
environmental and socio-economic factors, integrated control strategies could not be carried out
in these places. Although the strategies based on reducing the roles of humans and cattle as
resources of infection decreased the infection rate and intensity quickly, re-infection occurred
frequently due to the spread of snails and numerous animal reservoirs. Chemotherapy alone
could not interrupt the transmission. By changing the traditional biomedical control model,
applying integrated control strategy mainly with social measures, integrating disease control
with local social and economic development programs, changing the traditional life styles and
agricultural production patterns, and eliminating the risk factors for schistosmiasis transmission,
schistosomiasis control can be developed sustainably and reach the criteria of transmission
interruption finally.

THE STATUS OF RESEARCH ON MECHANISMS OF SCHISTOSOME
IMMUNE EVASION

CAO Jian-ping* HU Yuan SHEN Yu-juan ZHOU He-jun CHEN Qin LIU Shu-xian

The immune evasion of schistosome is an important factor for schistosome survival in host.

At present, the known mechanism is antigenic change and immune regulation. Antigenic

changes mainly include schistosoma antigen variation, simulation and disguise, that reduce the

sensitivity of host’s immunologic surveillance function. Immunoregulation is that the

schistosome blocks host’s complement activation and suppresses the host’s immune cell function

by synthetizing neural molecules, protease, cytokines and other small molecules, thereby
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down-regulates host immune function. Both two mechanisms are beneficial for schistosome

survival in host.

* Supported by National Natural Science Foundation (30872212, 30771880, 30371262), National 863 Bio-Tech Programme (2006AA02Z444), (Chinese)
National Significant Science and Technology Project (2008ZX10004-011), and the Project by Committee of Science and Technology, Shanghai, China
(064319026)

SIDE EFFECTS AND EFFICACY OF FILM COATED PRAZIQUANTEL
FOR TREATMENT OF SCHISTOSOMIASIS JAPONICA

XU Jing GUO Jia-gang WU Xiao-hua ZENG Xiao-jun' YANG Wei-ping?
YANG Guang-bin® ZHENG Jiang ZHOU Xiao-nong

[Objective] To understand the side effects and curative effect of film coated praziquantel
for treatment of schistosomiasis japonica. [Methods] 6-65 years old inhabitants from epidemic
areas of schistosomiasis japonica in Jiangxi, Anhui and Hubei provinces were under
questionnaire survey and examined by indirect haemagglutination assay (IHA). The Serological
positives were tested by Kato-Katz technique. Total 509 habitants of serological positives and
healthy persons were given praziquantel. 339 targets with no relative symptoms were followed
up for side-effect of drugs in 1 month and efficacy evaluation of praziquantel was carried out in
104 parasitological positives 3 months post-treatment. [Results] 84.7% (144/170) individuals
thought film coated tablets were no smell or only with little smell while 92.9%(315/339) targets
in control group fell that talbets smell bad and were difficult to swallow. The total side effects
rate of film coated praziquantel in 1-2h post-treatment was 20.30%(27/133)and side effects rate
in neuromuscular system, digestive system and cardiovascular system were 15.79%(21/133),
9.77%(13/133), 2.26%(3/133) individually which were lower than those of control groups
significantly. And there was no significant difference in side effect rates of allergic reaction
between 2 groups. The side effect rate of film coated tablets of praziquantel decreased to
3.01%(4/133) and was significantly lower than those of control group with 38.53%(126/327) 1
day after treatment. And there was no difference of side effects rate between two groups 2 weeks
after treatment. The curative rate of film coated tablets of praziquantel was 84.91% 3 months
post treatment and no difference with that of control group. [Conclusion] The smell and side
effects rate of film coated tablets of praziquantel were decreased significantly and its efficacy for
treatment of schistosomiasis japonica was equal to control tablets. The film coated tablets of
praziquantel could be applied in field widely after a further verification.

1 Jiangxi provincial institute for parasite diseases
2 Anhui provincial institute for schistosomiasis
3 Hubei provincial centre for diseases control and prevention.
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PREVALENCE STUDY ON INFECTIOUS STATUS FOR SOURCE OF
INFECTION IN THE ENDEMIC AREA FOR SCHISTOSOMIASIS
JAPONICA IN CHINA

YU Qing WANG Qi-zhi LU Da-bing" WANG Feng-feng® WU Wei-duo® WANG
Tian-ping"  GUO Jia-gang

[Objective] To understand the infectious status for source of infection in the some epidemic
regions of Schistosomiasis japonica, and to provide a scientific basis for further controlling
infection sources in a comprehensive way. [Methods] Longshang village which lie in the area of
hills and mountains and Yuye village which lie in the area of lakes and marshlands were chosen
for fields investigation, The study was targeted at snails and 1512 residents, while 197 samples
of livestock were randomized (80 cattle, 46 pigs, 45 dogs,18 cats,8 sheep) and 32 wild animals
(field rats) were screened in Anhui Province between October to November in 2007. The
infection rate and intensity of infection were calculated after pathogenic examination on the
populations, livestock, wild animals (field rats). [Results] (1)The infection rate of snails in
Longshang and Yuye village were 2.26%, 1.06% in 2007, whereas 0.55%, 0.72% in 2006
respectively; (2) The infection rate and geometric mean of egg per gram(EPG) of population,
3.8% and 0.14(EPG) were in Longshang village whereas 3.4% and 0.13 (EPG) were in Yuye
village. The positive rate of blood examination of the different sex in Longshang village was
17.5%(44/252) of the men, which was higher than 11.0%(25/227)of the women(y2=4.026,
P=0.045), whereas, in Yuye village was 21.4%(66/309) of the men and 19.4%(25/129) of the
women, without significant differences (y2=0.217, P>0.05); The positive rate of fecal
examination of the different sex in Longshang village was 5.2%(14/268) of the men and
2.1%(5/236) of the women with no statistical significance (y2= 3.336, P>0.05); whereas, in Yuye
village was5.7%(14/245) of the men and 1.2%(3/250) of the women(¥2=7.603, P=0.006). (3)
The infection rate and the arithmetic mean of EPG of the cattle, 10.8%(8/74) and 135.00 (EPG)
were in Longshang village, meanwhile, the infection rate of the bull was 9.1%(6/66) and 25.0%
for cow (2/8) without statistical significance (¥2=0.586, P=0.444), whereas, the total number of
cattle was 6 that had been examined and there was no positive case in Yuye village. The total
number of sheep was 8 in Yuye village that had been examined and 6 sheep was positive, the
arithmetic mean was 254.82(EPG) but there was no sheep in longshang village.(4)The positive
rate of the incubation for dog’s feces and intensity of infection, 55.6%(24/36) and 20.00(EPG)
were in Yuye village whereas 23.81%(5/21) and 1.21(EPG) were in Longshang village.(5)The
infection rate of the field rats, 13.64%(3/22) in Longshang village whereas the total number of
mouse was 10 that had been examined and there was no positive case in Yuye village.
[Conclusions] The farm cattle have been still the chief source of infection in the area of lakes
and marshlands for schistosomiasis. Whereas, with the implementing in-depth of the strategy on

controlling source of infection combined with other comprehensive measures for schistosomiasis
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control, high priorities should be give to epidemiological facotors of the animals such as sheep,
dogs, field mouse and so on in spreading schistosomiasis.

1 National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, China

TISSUE REACTIONS IN UV-ATTENUATED CERCARIAE IMMUNIZED
C57BL / 6 MICE AFTER CHALLENGED WITH CERCARIAE OF
SCHISTOSOMA JAPONICUM

CHEN Jia-xu LIU Shu-xian CAO Jian-ping XU Yu-xin SONG Guang-cheng GUO Jian

[Objective] To observe tissue reactions of skin and lung of UV-attenuated cercariae
immunized C57BL / 6 mice after challenged with cercariac of Schistosoma japonicum.
[Methods] Seventy mice of C57BL / 6 were divided into two groups, UV-attenuated cercariae
immunized (UVC) group and infection control group randomly. The mice of the UVC group
were challenged with(800£50)cercariac of Schistosoma japonicum five weeks after
immunization. The mice of the infection control group were challenged with the same number of
cercariae. Local skin and lung samples from the mice of each group were taken at certain time
points from 6 to 120 hours after the infection for pathological observation. [Results] The skin
inflammation in mice of UVC group post challenge infection appeared early, and the cellular
reactions against schistosomula in the skin tissues were acute and persistent, in which the
percent of eosinophils was high. However, in the infection control group, the skin inflammation
emerged lately, and the cellular reactions against schistosomula were weaker than those in UVC
group. The bleeding speckles on the lung's surface of mice in UVC group appeared lately at 72 h
after the challenge. In contrast, the bleed spots appeared early by 48 h after the infection in the
infection control group. From 72 h to 120 h after challenge infection, pulmonary inflammation
was obvious, granulomas formed, but the most walls of pulmonary alveolus were normal in the
mice of UVC group. However, in control group, the pulmonary inflammation was weak but
there were a lot of red blood cells seeping into the pulmonary alveolus walls. [Conclusion] UVC
vaccine increases cellular immune response of the host and enhances the role of killing

schistosomula.
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INVESTIGATION ON COMPLIANCE OF FORBIDDEN DEPASTURING
LIVESTOCK ON MARSHLAND WITH ONCOMELANIA SNAILS IN
SCHISTOSOMIASIS ENDEMIC AREAS

Cao Chun-li Wang Jing" Bao Zi-ping Zhu Hong-ging Cai Shun-xiang®  Li Yi-yi®
Li Dong* He Jia-chang® Sun Le-ping® Meng Xian-hong’ Zhong Bo’ Feng Xi-guang
Su Zheng-ming® LiJun® Gu Xiao-nan® Wang Hao®> Ru Wei-wei® Jiang Wei-sheng’
Li Shi-zhu  Wang Qiang Zhou Xiao-nong Guo Jia-gang Zhao Geng-ming®

8

[Objective] To study the compliance of forbidden depasturing livestock on the marshland
with Oncomelania snails in schistosomiasis endemic areas. [Methods] According to 3 levels of
human infection rates as >10%, <5% ~<10% and <1% ~<5%, 2 204 residents sclected
randomly from the schistosomiasis endemic villages sampled with the stratified cluster sampling
method in Hunan, Hubei, Jiangxi, Anhui, Jiangsu, Sichuan and Yunnan provinces, were
investigated by questionnaire. The contents of the questionnaire included the recognizability and
implementation of forbidden depasturing livestock on marshland with Oncomelania snails and
breeding livestock in barn. [Results] A total of 78.4% residents agreed forbidden depasturing
livestock on marshland with snails, but 3.7% residents disagreed it. A total of 83.9% residents
considered the relationship between breeding livestock in barn and schistosomiasis control, but
3.1% residents thought that it was no relationship which was higher in the mountain region than
in the lake region(¥2=26.001, p<0.05 ). The main reasons of depasturing livestock on marshland
with Oncomelania snails were the high cost of breeding livestock in barn (36.2%),
unaccustomed (26.4%) and no vacancy for breeding livestock in barn (25.4%). [Conclusions]
Forbidden depasturing livestock on the marshland with Oncomelania snails should be
strengthened according to the local economic, nature environment, agriculture, residents’ culture
degree and agriculture habit.

1 School of Public Health, Fudan University, China

2 Institute of Schistosomiasis Control, Hubei Provincial Center for Disease Control and Prevention, China
3 Hunan Provincial Institute of Schistosomiasis Control, China

4 Jiangxi Provincial Institute of Parasitic Diseases, China

5 Anhui Provincial Institute of Schistosomiasis Control, China

6 Jiangsu Institute of Schistosomiasis Control, China

7 Institute of Parasitic Diseases, Sichuan Provincial Center for Disease Control and Prevention, China

8 Yunnan Provincial Institute of Endemic Disease Control

ANTI-SCHISTOSOMIASIS EFFECT INDUCED BY UV-ATTENUATED
CERCARIAE OF SCHISTOSOMA JAPONICUM IN C57BL/6 MICE

Chen Jia-xu Liu Shu-xian Xu Yu-xin Song Guang-cheng

[Objective] To observe the anti-schistosomiasis egg granuloma and hepatic fibrosis effects
in C57BL/6 mice immunized with UV-attenuated cercariae(UVC) vaccine. [Methods] Sixty
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C57BL/6 mice were divided into two groups, a UVC group and infection control group. The
mice of the UVC group were challenged with cercariae of Schistosoma japonicum five weeks
after immunizing with UVC. The mice in the infection control group were challenged with the
same number of cercariae. The mice were sacrificed 7 weeks after the challenge infection to get
the left livers. The consecutive paraffin sections of the livers were made and stained with
haematoxylin and eosin, and the size of single egg granulomas was measured with micrometer.
The levels of hyaluronic acid(HA) and laminin(LN) in sera of the mice were determined by
ELISA. The expression of TGF-BImRNA of the livers was examined by PCR-ELISA. [Results]
The mean hepatic egg granuloma diameters of the two experimental groups, the UVC group and
infection control group, were(176.25+38.67) um and(304.38+53.23) um, respectively. The
hepatic granulomas were significantly smaller in the UVC group than those in the infection
control group. The liver granuloma size of mice in the UVC group was decreased by 42.10% in
diameter as compared with the infection control group. The levels of HA and LN in sera of mice
of the UVC group were significantly lower than those of the infection control
group(P<0.01).The amount of TGF-B1mRNA isolated from the livers of mice in the UVC group
decreased significantly. [Conclusions] UVC vaccine acts as an effective inhibitor against egg
granulomas of Schistosoma japonicum and reduces immunopathological damage caused by
Schistosoma japonicum in the host.

EFFECT OF CALCIUM CYANAMID ON KILLING EGGS OF
SCHISTOSOMA JAPONICUM AND MAGGOTS

Wei Wang-yuan®  Zhu Hong-ging® Liu Zong-chuan® Lv Gong-liang" Ding Liang*
Guo Jia-gang

[Objective] To observe the effect of calcium cyanamid on killing eggs of Schistosoma
japonicum and maggots in cesspit of simple toilets. [Methods] Cow dung and calcium
cyanamid(W/W), and liquid excreta in cesspit and calcium cyanamid(W/V) were mixed with
different proportions, and the effects of calcium cyanamid on killing eggs of Schistosoma
japonicum and maggots were observed in fields and indoor, respectively. [Results] Calcium
cyanamid with the concentration of 1%(W/W) and cow dung dregs with eggs were mixed for
two hours, and there was no miracidium hatched. Indoor, the cow dung dregs with thickness of
10 cm or 20 cm were put on a layer of calcium cyanamid with a proportion of 2%, for 5 and 7
days, respectively, and then sampled and hatched, and no miracidium was found. In fields, the
cow dung and calcium cyanamid with concentration of 2%(W/W) were deposited for 48 hours,
and then sampled, and there was no miracidium hatched. Calcium cyanamid with concentration
of 1%(W/V) was poured into liquid excreta and homogenized, and after 3 days, all maggots

were killed, and the effect lasted for 15 days. The density of flies in the toilet decreased
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significantly compared with the control. [Conclusion] Calcium cyanamid can kill miracidium in
eggs of Schistosoma japonicum and maggots effectively.

1 Hunan Institute of Parasitic Diseases

ESTABLISHMENT AND APPLYING FOR THE NATIONAL APPRAISAL
SYSTEM OF MATERIALS OF HEALTH EDUCATION FOR
SCHISTOSOMIASIS CONTROL

Cao Chun-li* Liang You-sheng? Guo Jia-gang® Wang Lei-ping? Sun Le-ping?
Wu Xiao-hua' Hu Guang-han® Wang Wei® Ru Wei-wei’ Ma Jun-hua’ Xu Xing-jian®
Gao Yang®  Zhou Xiao-nong®

[Objective] To promote the capacity of design and facture of materials of health education
for schistosomiasis control so as to improve the ability of health education in nationwide.
[Methods] The materials were divided into 3 types as video and voice, practicality and printing.
The qualification materials were selected by grass roots professionals and experts, and then the
qualification materials were graded by experts. The materials of health education were graded by
scores. [Results] A total of 103 pieces of materials of health education were delivered from 10
provinces, and among those, there were 26 pieces as video and voice, 46 pieces as practicality
and 31 pieces as printing. After appraising, 3 pieces acquired the first award, 6 pieces acquired
the second award, 9 pieces acquired the third award, and 14 pieces acquired the excellence
award. The first awards were the cup with schistosomiasis control information, the pictorial of
schistosomiasis control for pupils, and dialet opusculum of schistosomias is control.
[Conclusions] The appraisal system of materials of health education for schistosomiasis control
by grass roots professionals and experts has the characteristics with equity and science. This
system creates new methods for the selection of materials of health education for schistosomiasis

control.

1 National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, China

2 Jiangsu Institute of Parasitic Diseases, China

3 Jiangxi Provincial Institute of Parasitic Diseases, China

4 Dali Institute of Schistosomiasis Control, Yunnan Province, China

5 Institute of Schistosomiasis Control, Hubei Provincial Center for Disease Control and Prevention, China

6 Office of Leading Group for Schistosomiasis and Endemic Diseases Control in Yangzhou City, Jiangsu Province, China

STUDY ON SOCIAL BURDEN CAUSED BY ADVANCED
SCHISTOSOMIASIS

Deng Yao® Jia Tie-wu® He Wei-long® Ou-yang Shan-wen® He Shi-hao*
Zhou Xiao-nong®

[Objective] To study the social burden caused by advanced schistosomiasis so as to provide
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the evidence for control and assistance approach of the disease in China. [Methods] All
villages with registered advanced schistosomiasis patients in Hanshou County, Hunan Province
and 20% of villages of Jiangling County, Hubei Province randomly sampled were selected as
investigation sites. The patients, villagers and village cadres were investigated by questionnaire,
and the persons in charge of advanced schistosomiasis at the county level were surveyed by
in-depth interview. [Results] In the questionnaire survey, 66.1% of the village cadres thought
advanced schistosomiasis influenced the per capital income of the village in varying degrees,
and 56. 2% of them believed that the disease had some impact on employment in the village.
Above 80% of the villagers and village cadres considered advanced schistosomiasis had little
influence on social security, and 26. 1% of the villagers said advanced schistosomiasis had
certain effect on their psychological states. As to the assistance strategy, the average amount of
the money that each patient obtained from the assistance was 4 100 Yuan in 2007, and the
satisfaction degree in all sides were above 85%. Nevertheless, 77% of the patients in the survey
still had certain aspects of demands that were urgent to be solved besides the assistance at
present. The result from the in-depth interviews showed the disease affected the local society in
all the respects mentioned above. [Conclusions] Advanced schistosomiasis has certain impact on
the local society. To reduce the social burden mostly depends on the concerns from the
government and the effective performance of the control programme as well as the appropriate
improvement and implementation of the assistance approaches.

1 Jiangsu Institute of Parasitic Diseases, China

2 National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, China
3 Hanshou County Center for Disease Control and Prevention, Hunan Province, China

4 Jiangling County Center for Disease Control and Prevention, Hubei Province, China

SCHISTOSOMIASIS STATUS IN PEOPLE'S REPUBLIC OF CHINA IN
2008

Hao Yang' ZhengHao ZhuRong Guo Jia-gang Wu Xiao-hua Wang Li-ying"
Chen Zhao'  Zhou Xiao-nong

This report overviewed the national endemic status of schistosomiasis in China in 2008.
During the whole year of 2008, a total of 412 927 cases of schistosomiasis were estimated and
57 acute cases were reported, among which one acute case infected with Schistosoma mansoni
was imported from overseas. The reduction rates of total cases and acute cases were 19.97% and
32.53% when comparing to those in 2007, respectively. A total of 21 222 advanced cases were
treated in 2008 with an increase rate of 15.04% comparing with that in 2007. About 372 263.11
hm2 of areas infested with Oncomelania snails were found in 2008, and about 1 197.89 hm2
newly detected areas were found in non-infested areas with Oncomelania snails in historical
records. There were 1 468 669 head of the cattle with its infection rate of 1.34% in

schistosomiasis transmission regions, with reduction rates of 1.86% and 36.79%, respectively,
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comparing to those in 2007. However, cattle were still remaining as the main infectious source
for the transmission of schistosomiasis. Six provinces including Jiangsu, Anhui, Jiangxi, Hubei,
Hunan, and Yunnan reached the national criteria of infection control. Sichuan Province reached
the national criteria of transmission control. The country achieved the mid-term goal of
schistosomiasis control written in the document of "Outline of mid-and long-term national

programme on control and prevention of schistosomiasis(2004-2015).

1 National Institute of Parasitic Diseases; Chinese Center for Disease Control and Prevention, China

ASSESSMENT REPORT ON INFECTION CONTROL OF
SCHISTOSOMIASIS IN CHINA, 2008

Hao Yang' Yi Dong-hua? Zhang Xian-feng® Xiong Ji-jie* Yuan Wen-zong® Hu Shou-jing®
Wu Xiao-hua Zhurong Guo Jia-gang Huang Xi-bao’ Li Yue-sheng® Chen Hong-gen®
Wang Tian-ping'® Dong Xing-gi** Li Hua-zhong® Zheng Can-jun'?> Chen Zhao'
Wang Li-ying"  Zhou Xiao-nong

According to the requirement of the national assessment for achieving the infection control
criteria, 42 villages(among them, 25 villages belonged to the first stratum, and 17 villages
belonged to the second stratum) in 14 counties from 5 provinces, including Hunnan, Hubei,
Jiangxi, Anhui and Yunnan, were selected as sampling villages for the assessment. The results
from the field assessment showed that 154 out of 9 067 people were found infected with
Schistosoma japonicum, with an average infection rate of 1.7% ranged from 0.31% to 4.10%,
and only Yongping Village from Weishan County and Tenglong Village from Eryuan County
were not found any case. A total of 46 out of 3 323 head of cattle were infected with S.
japonicum, with an average infection rate of 1.38% ranged from 0.26% to 3.79%, and no any
infected individual detected in Nanling County. No outbreak occurred in those sampling villages.
Therefore, it is indicated that the five sampling provinces have reached the national criteria on
infection control of schistosomiasis.

1 Department of Disease Contorl, Ministry of Health, China

2 Hunan Provincal Office of Leading Group for Schistosomiasis Control, China

3 Hubei Provincal Office of Leading Group for Schistosomiasis Control, China

4 Jiangxi Provincal Office of Leading Group for Schistosomiasis Control, China

5 Anhui Provincal Office of Leading Group for Schistosomiasis Control, China

6 Yunnan Provincal Office of Leading Group for Schistosomiasis Control, China

7 National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, China
8 Institute of Schistosomiasis Control, Hubei Center for Disease Control and Prevention, China
9 Hunan Institute of Parasitic Diseases, China

10 Jiangxi Institute of Parasitic Diseases, China

11 Anhui Institute of Parasitic Diseases, China

12 Yunnan Provincial Institute of Endemic Disease Control and Prevention, China

13 Chinese Center for Disease Control and Prevention, China.

79



H L TS 428 o 0 P A U TS $a I BT 2009 4ESEH) « ANNUAL REPORT 2009

ACUTE SCHISTOSOMIASIS SITUATION IN CHINA, 2006
Zheng Hao Li Shi-zhu Xu Zhi-min  Wu Xiao-hua Zhou Xiao-nong Guo Jia-gang

To understand the current status and epidemic trends of acute schistosomiasis in
China,2006, all epidemiological data concerning acute schistosomiasis were collected from the
communicable annual report system, and analyzed by using the descriptive epidemiology.l n
2006, there were 207 acute cases including 161 confirmedly diagnosed cases and 46 clinical
cases, and 1 outbreak of acute schistosomiasis in Hubei Province with 2 cases. Also, there were

14 imported cases reported in 2006.

EVALUATION INDICES OF SCHISTOSOMIASIS CONTROL EFFECT IN
MOUNTAINOUS AREAS

Luo Tian-peng®  Zhou Xiao-nong  Qiu Zong-lin*

[Objective] To study the cost-effectiveness and cost-benefit of the integrated
schistosomiasis control strategy with emphasis on infectious source control in mountainous areas
of Yunnan Province, so as to provide the evidence for the establishment or adjustment of the
schistosomiasis control strategy. [Methods] Xinlian Village in dam areas and Qieye Village in
mountainous areas were selected as an experimental group where the integrated strategy with an
emphasis on infection source control was implemented. Yonglian Village in dam areas and
Qiandian Village in mountainous areas were selected as a control group where conventional
control measures were undertaken. The control effect was observed and compared between the
two groups from 2005 to 2007, and both the cost-effectiveness and cost-benefit were studied.
[Results] The infection rates of two villages in the experimental group decreased by 93. 36%
and 96.44%, respectively, and the decreased percentages of the two villages in the control group
were 83.24% and 84.38%, respectively. The difference was statistically significant between the
experimental group and control group. The cost-effectiveness in the experimental group was
significantly lower than that in the control group in the mountainous areas. While in the dam
areas, the difference was not significant. The cost-benefit in the dam areas was significantly
higher than that in the mountainous areas. The differences of cost-effectiveness ratio and
benefit-cost ratio(BCR) between the experimental and control groups were not significant.
[Conclusions] The integrated control strategy focusing on infectious source control has better
control effects and benefits comparing to the conventional control strategy when the infection
rate of residents is high, and the integrated control strategy is fit to apply in endemic regions of

mountainous areas.

1 Chinese Center for Disease Control and Prevention, China
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APPLICATION AND PERSPECTIVE OF CLIMATIC FORECASTING
MODELS RELATED TO SCHISTOSOMIASIS TRANSMISSION

Yang Guo-jing" Sun Le-ping" Hong Qing-biao® Yang Kun' Deng Yao® Li Shi-zhu
Lv Shan Zhou Xiao-nong

The concept of sensitive climate factors related to schistosomiasis transmission was put
forward and those sensitive climate factors were quantitatively correlated with the life cycle of
Schistosoma japonicum. The models developed previously were summarized as a deterministic
model and amathematic model. Finally, three research priorities were recommended as (O
predicting intensity and areas of schistosomiasis transmission under different scenarios, @

validation and adjustment of forecast models, and (3) determining uncertainty of forecast models.

1 Jiangsu Institute of Parasitic Diseases, China

SURVEILLANCE AND FORECAST SYSTEM OF SCHISTOSOMIASIS IN
JIANGSU PROVINCE II ESTABLISHMENT OF REAL-TIME
OPERATION AND EXPRESSION PLATFORM BASED ON GOOGLE
EARTH

Sun Le-ping® Liang You-sheng®™ Tian Zeng-xi* Dai Jian-rong" Hong Qing-biac' Gao
Yang® Huang Yi-xin' Yang Guo-jing" Yang Kun® Wang Wei® LiWei' Zhou Xiao-nong

[Objective] To establish a real-time operation and expression platform of the surveillance
and forecast system for schistosomiasis, so as to share and utilize the surveillance and forecast
information effectively. [Methods] The geographical coordinate map and network album
management system were established by using Google Earth and Picasa 3.1. The current
endemic status, figures and detecting results of the field surveillance were input into the
established management system, and an information management file was set up, and then the
information management file was transmitted to the terminal users, so as to achieve network
real-time query and display. [Results] The operation and expression platform of the surveillance
and forecast system for schistosomiasis in Jiangsu Province, which displayed figures and
characters clearly and had advantages of fast, simple and convenient operations, was
successfully established and was able to achieve off-site and real-time query and sharing. The
preliminary application showed that the total browsing number had been up to 331 times, and the
mean browsing number of each forewarning site was 7.36 times. The system played an
important role in schistosomiasis control of Jiangsu Province. [Conclusions] The approach of
the network real-time surveillance and forecast platform based on Google Earth can be used as

the preferential approach in surveillance and forecast system for schistosomiasis.

1 Jiangsu Institute of Parasitic Disease, China
2 Office of Leading Group for Schistosomiasis and Endemic Diseases Control in Yangzhou City, Jiangsu Province, China

81



H L TS 428 o 0 P A U TS $a I BT 2009 4ESEH) « ANNUAL REPORT 2009

STUDY ON COMPREHENSIVE SCHISTOSOMIASIS CONTROL
STRATEGY WITH EMPHASIS ON INFECTIOUS SOURCE CONTROL IN
POYANG LAKE AREAS

Chen Hong-gen®  Zeng Xiao-jun®  Xiong Ji-jie* Jiang Wei-sheng® Hong Xian-lin®
Hu Shen-zhu®  Guo Jia-gang

[Objective] To explore a comprehensive schistosomiasis control strategy with emphasis on
infectious source control in lake regions and observe its effect. [Methods] A strategy including
replacing bovine with tractors for farming, forbidding grazing on marshlands, renovating of
latrines and water supply, and modifying living environment was performed in 3 heavy endemic
villages of Sanli Township, Jinxian County that was located to the south of Poyang Lake, and the
chemotherapy and health education in villagers was integrated as usual measures. The infection
of Schistosoma japonicum and intestinal parasites in villagers, the infection of Oncomelania
snails, the risk of water body and egg contamination of intestinal parasites in soil were
monitored for 4 consecutive years. [Results] Four years after the comprehensive intervention,
the infection rate of S. japonicum in villagers decreased significantly, i.e., from 11.35% in 2004
to 0.18% in 2008 in Aiguo Village and the decreasing rate was 98.41%, while the infection rates
decreased to 0 in Xinhe Village and Guanghui Village in 2008. The intensity of infection in
villagers also showed a decreasing tendency. The infection rate of Ascaris lumbricoides and
Trichuris trichiura dropped from 27.57% and 61.98% in 2004 to 3.82% and 7.47% in 2008,
respectively in these villages. The egg contamination of intestinal parasites to soil was
significantly lightened. It was also observed that the mean density of infected snails, the
infection rate of snails, the number of spots with infected snails reduced on marshlands of the
controlled area. [Conclusions] The comprehensive schistosomiasis control strategy can achieve
a thorough control of infectious source of S. japonicum and thus get the effects on clearance of
marshland and prevention of re-infection in human populations. The strategy also has
advantages of improving the structure and mode of production in endemic villages as well as

reducing the prevalence of intestinal parasites.

1 Jiangxi Provincial Institute of Parasitic Diseases, China
2 Jiangxi Provincial Office of Leading Group for Schistosomiasis and Other Endemic Diseases Control, China
3 Jinxian Anti-schistosomiasis Station, China

SURVEILLANCE AND FORECAST OF SCHISTOSOMIASIS
TRANSMISSION IN CHINA

Zhou Xiao-nong

It is an essential issue to establish an effective and prompt response mechanism on

surveillance and forecast in control and prevention of infectious diseases in one region. The
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paper reviews the concept of surveillance and forecast mechanism in linkage with activities of
surveillance, forecast and emerging response, summarizes the research advances in surveillance
and forecast of schistosomiasis transmission, and analyzes the progress trends, in order to
improve the level in surveillance and forecast of schistosomiasis in China.

CAUSES AND RISKS OF SCHISTOSOMIASIS TRANSMISSION IN
POYANG LAKE REGION OF JIANGXI PROVINCE, CHINA

Hao Yang® Wang Li-ying® Zhou Xiao-nong Chen Hong-gen?> Huang Xi-bao®
Liang You-sheng®  Zhang Shi-ging® Zhong Bo®  Zhou Yi-biao’  Sun Le-ping*
FengYun' ZhuRong Zhang Li-juan YuQing Gu Xiao-nan® Lin Dan-dan’

[Objective] To understand the causes and risks of schistosomiasis transmission in Poyang
Lake region, and provide the scientific evidence for further promotion of the strategies on
infectious sources control. [Methods] The information and data were collected from
schistosomiasis control and national schistosomiasis surveillance sites in 6 counties, namely
Xinjian, Nachang, Duchang, Xingzi, Yugang, Poyang, around Poyang Lake from 2005 to 2008,
and the correlation between the transmission status of schistosomiasis and relevant factors to the
infectious sources control was analyzed. [Results] The infection rates of residents and cattle
declined overall from 2005 to 2008.However, the infection rate of Oncomelania snails showed a
tendency of rising from 2005 to 2008, and the emergence rate of infected snail sites maintained
at a high level on the whole. The emergence rate of infected snail sites, the infection rate of
snails, and the areas with infected snails were positively correlated with the number of cattle in
the same year and the previous year, respectively. The correlation coefficient of infected snail
data with the number of cattle in the previous year was higher than that in the same year. The
infection rate of cattle was positively correlated with the infection rate of residents.
[Conclusions] The risk of schistosomiasis transmission remains at a high level. The local
open-grazing cattle are still the main infectious sources for the contamination to the snail
habitats which cause the transmission of schistosomiasis in the region.

1 Department of Disease Control, Ministry of Health, China

2 Jiangxi Institute of Parasitic Disease, China

3 Hubei Provincial Center for Disease Control and Prevention, China
4 Jiangsu Institute of Parasitic Disease, China

5 Anhui Institute of Parasitic Disease, China

6 Sichuan Provincial Center for Disease Control and Prevention, China
7 School of Public Health, Fudan University, China
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FORECAST ON TRANSMISSION FOCI OF SCHISTOSOMIASIS JAPONICA
IN CHINA, 2009

Zhang Li-juan ZhuRong Wang Tian-ping* Cao Zhi-guo® Lin Dan-dan® Jia Tie-wu;
Zhang Shi-ging"  Guo Jia-gang  Zhou Xiao-nong

[Objective] To understand the status and trends of Schistosomiasis japonica transmission,
and provide forecast information on transmission foci of Schistosoma japonicum in
high-endemic areas of China in 2009. [Methods] The forecast analysis was performed based on
the data of infected Oncomelania snails collected from 80 national surveillance villages and 36
integrated intervention villages in 2009, and the data of S.japonicum infections both in residents
and domestic animals for the comparison. [Results] The distribution of Oncomelania snails
infected with S.japnicum in 2009 was generally in consistence with those in 2007 and 2008, and
those infected snails were focally distributed in the southwest of Poyang Lake, Jiangxi Province,
and in some areas around Dongting Lake or along the Yangtze River in Hunan and Hubei
provinces. The infection rate of S.japonicum in residents decreased from 0.92% in 2007 to
0.67% in 2008, but the majority of endemic villages in Hunan, Hubei and Jiangxi provinces were
at a high level with their human infection rates higher than 1%. The S.japonicum infection rate
of domestic animals decreased from 2.90% in 2007 to 1.62% in 2008, while the majority of
endemic villages in Hunan, Hubei and Jiangxi provinces were still at a higher level with their
animal infection rates over 3%. [Conclusions] The transmission foci with higher infection rate
of Oncomelania snails mainly distributes in the southwest of Poyang Lake, and in some areas
around Dongting Lake or along the Yangtze River. The infection rates of S.japonicum both in
human and animals are still higher in some areas of Hunan, Hubei and Jiangxi provinces

although the infection rate decreased generally in recent years.

1 Anhui Institute of Schistosomiasis Control, China
2 Jiangxi Institute of Parasitic Diseases, China

SURVEILLANCE OF SCHISTOSOMIASIS IN CHINA IN 2008

Zhang Li-juan ZhuRong Dang Hui Guo Jia-gang

[Objective] To survey and understand the endemic situation of schistosomiasis among 80
national surveillance sites in China in 2008, so as to provide the evidence for decision-making of
schistosomiasis control. [Methods] According to the National Surveillance Protocol for
Schistosomiasis, the data of schistosomiasis in residents, domestic animals and Oncomelania
snails and other relevant factors were collected and analyzed in the 80 national surveillance sites.
[Results] Among the 80 national surveillance sites, the average positive rate of residents with
sera examination and the average infection rate of the residents were 9.86%and 0.67%,

respectively, and the infection rate of domestic animals was 1.62%, all remarkably decreased
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compared with the rates of 2007, but the proportion of domestic animals stable breeding was
only 6.07%. The areas of infected snail habitats and the new snail habitats were 177.70 hm2 and
7.64 hm2, respectively. The mean density of living snails and infection rate of snails were
0.32/0.1 m2 and 0.15%, respectively. [Conclusions] The endemic situation of residents,
domestic animals and snails decreased in 2008 compared with those in 2007, and domestic
animals are still the main infection sources of schistosomiasis, the management of domestic
animals need to be further strengthened, meanwhile the surveillance and control of snails should
be focused on.

SURVEYS ON IMPLEMENTATION OF NATIONAL SCHISTOSOMIASIS
CONTROL AND PREVENTION REGULATION IN MAIN
SCHISTOSOME-ENDEMIC AREAS OF CHINA

Wang Jing* Cao Chun-li Guo Jia-gang Zhao Gen-ming*

In order to acquire the information on the changes and improvement after the
implementation of National Schistosomiasis Control and Prevention Regulation, a survey was
performed. The awareness of schistosomiasis and the regulation, stool management and other
related contents were carried out in the rural areas of Jiangsu, Anhui, Jiangxi, Hubei, Hunan,
Sichuan and Yunan provinces. The results showed 98.9% of the residents knew about
schistosomiasis, 89.8% knew the regulation, 95.1% supported the management of drinking water
and lavatory, 45.3% used tap water as their ordinary drinking water supply, but there were 47.6%
still drank well water, 51.1% used water closet and 40.0% used simple toilet. The work on
improving water and sanitary conditions in mountain areas was left behind that in lake areas. It

is indicated that there is still a lot we must do to promote the propaganda of the regulation.

1 National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, China

PREDICTION AND SURVEILLANCE OF SCHISTOSOMIASIS JAPONICA
IN POTENTIAL ENDEMIC AREAS IN CHINA, 2008

Wu Xiao-hua XuJing LiShi-zhu Huang Yi-xin® Wang Tian-ping> Wu Cheng-guo®
Huang Xi-bao* Miu Feng® Chen Zhao® Wang Li-ying® Guo Jia-gang Zhou Xiao-nong

[Objective] To explore the potential risk factors of schistosomiasis transmission in potential
endemic areas so as to provide scientific basis for setting up the prediction and surveillance
systems to prepare the response for emergence of schistosomiasis. [Methods] In 2008, fixed and
mobile surveillance sites in potential endemic areas of 10 counties in Hubei, Jiangsu, Anhui,

Shandong provinces and Chongqing Municipality were selected. Immunological assays and/or
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stool examinations were carried out to investigate the infection situation of local people, mobile
population and livestock. The distribution of Oncomelania snails was investigated in risk areas
and suspicious areas, and spreading patterns of snails were observed in the rivers that directly
connected with the Yangtze River. The imported snails were raised in cages located in the
marshland of Chao Lake, Weishan Lake and the Yangtze River along Zhangjiagang City.
[Results] A total of 5 525 of 6-65 years old local people were screened by immunological
tests,and the positive rate of antibody was 1.11%(58/5 225). Among the whole, 4 224 individuals
were examined by IHA and the positive rate was 0.83%(35/4 224), while 1 001 persons were
tested by ELISA and the positive rate was 1.10%(43/3913). A total of 56 antibody positives were
examined by Kato-Katz technique and there were no positives. A total of 2 204 mobile
population including fishermen and boatmen were tested by serological tests and the positive
rate was 2.31%(51/2 204). Among the mobile population, 1 603 individuals were tested by THA
while 601 persons tested by ELISA, and the antibody positive rates were 1.62%(26/1603) and
4.16%(25/601), respectively. Eight patients were found among the 29 antibody positives through
the stool examination by Kato-Katz technique. Potential endemic areas with 48.31 hm2 were
investigated for Oncomelania snail detection. The investigation on snail spreading patterns and
surveillance on suspicious circumstances were carried out, with no Oncomelania snails found.
The experiment of snails raised in cages in field showed the snails could survive and reproduce
in the marshland of Chao Lake, Weishan Lake and the Yangtze River along Zhangjiagang City.
[Conclusions] The imported infectious sources infected with Schistosoma japonicum have been
found in the potential endemic areas,and the higher possibility of imported Oncomelania snails
spreading to the endemic areas is predicted. Therefore, the effective measure to decrease the

risks of schistosomiasis transmission is a key issue in potential endemic areas.

1 Jiangsu Institute of Parasitic Disease, China

2 Anhui Institute of Parasitic Diseases, Wuhu, China

3 Chonggin Centre for Disease Control and Prevention, China

4 National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, China

5 Shandong Institute of Parasitic Disease

6 The Bureau of Disease Control, Ministry of Health, China

* supported by the National Science and Technology Support Program Projects(No. 2007BAC03A02), National Significant Science and Technology
Projects(No. 2008ZX10004-11), and National Natural Science Foundation of China(No. 30590373).

IMMUNOSCREENING AND IDENTIFICATION OF SCHISTOSOMA
JAPONICUM JUVENILE CDNA LIBRARY*

DUAN Xin-wei® FU Ying-hui® LUYan HUANG Cheng-yu' JU Chuan
XU Bin XU Xue-nian FENG Zheng HU Wei
The cDNA library of Schistosoma japonicum (Sj) juveniles was immunoscreened with the
anti-serum from day 14 post-infection mice. The inserts of the seven positive clones were
sequenced and analyzed for their homology in GenBank database. Results showed that one was
highly homologous to the SjHSP70 (score=650), two were significantly homologous to the
SjFABP(score=229) and Sj CDGSH-type Zn finger-containing protein-like protein(score=246),
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and the other four were not homologous to genes in GenBank and thus identified as Sj novel
genes. The sequences of the novel genes were submitted to GenBank and the accession numbers
were obtained (EU121231, 202646, 202647 and 202648).

1 Biotechnology School, East China University of Science and Technology

2 School of Medicine, Shanghai Jiaotong University

*Supported by the Hi-tech Research and Development Program of China (No. 2007AA02Z153 ) , TMRC/NIH (No. 5 P50 AI139461 ) , The National Basic
Research Program of China ( No. 2003CB716804 )

HISTOPATHOLOGICAL CHANGES IN ADULT SCHISTOSOMA
JAPONICUM HARBORED IN MICE TREATED WITH A SINGLE DOSE
OF MEFLOQUINE

Zhang Chao-wei Xiao Shu-hua Utzinger J CholletJ KeiserJ Tanner M

New research has shown that mefloquine, an arylaminoalcohol used against malaria, is
active against Schistosoma japonicum and Schistosoma mansoni in vivo. To enhance our
understanding of the potential mechanism of action of mefloquine against schistosomiasis, we
examined the dynamics of histopathological changes in adult S. japonicum. Mice infected with S.
japonicum for 35 days were treated intragastrically with a single dose of mefloquine (400
mg/kg). One to 35 days after mefloquine administration, drug-induced histopathological
alterations were studied. Twenty-four hours after treatment, S. japonicum showed signs of
degeneration, including focal roughing and swelling of the tegument and/or muscles, dilatation
of the gut, focal desquamation of gut epithelial cells, and a decrease in pigment particles. There
was extensive degeneration of vitelline cells and appearance of pigment particles visible in the
cytoplasm in female worms. The extent and severity of histopathological changes increased over
time; 48 h posttreatment, two thirds of female worms and a quarter of male worms were
classified as dead. Three to 14 days posttreatment, typical histological changes observed in
surviving male worms were vesiculation, swelling of parenchymal tissues, and dilatation of gut.
In females, there was disintegration and infiltration of inflammatory cells, forming dead worm
abscesses and early stage of dead worm granuloma. Finally, 35 days posttreatment, only dead
male and female worm granuloma were found. Our results provide further evidence of in vivo

activity of mefloquine against adult schistosomes.

EFFECT OF SINGLE-DOSE ORAL MEFLOQUINE ON THE
MORPHOLOGY OF ADULT SCHISTOSOMA JAPONICUM IN MICE

Xiao Shu-hua CholletJ Utzinger J Mei Jing-yan Jiao Pei-ying Keiser J Tanner M

It has been recently documented that the antimalarial drug mefloquine shows in vivo
activity against schistosomes. In the present study, we assessed the effect of mefloquine on the
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morphology of adult Schistosoma japonicum worms. Mice were infected with S. japonicum
cercariae for 35 days and then treated with a single 400 mg/kg oral dose of mefloquine. Groups
of mice were killed between 24 h and 14 days post-treatment and worms were recovered from
the liver and mesenteric veins, fixed in 70% alcohol, stained with acid carmine, and examined
under a light microscope. Worms obtained from nontreated mice served as controls. S.
japonicum recovered from mice 24 h post-treatment had severely dilated guts and the entire
worm body was swollen. Meanwhile, reproductive glands, including the testis, ovary, and
vitelline gland, showed signs of degeneration. Damage further progressed, particularly among
vitelline glands, which resulted in disturbance of ova formation and cessation of oviposition 3
days post-treatment. Three to 7 days after mefloquine administration, adherence of host
leukocytes on the damaged tegument was observed. Our results confirm that mefloquine
possesses antischistosomal properties, exhibiting a rapid onset of action and causing extensive
morphologic damage to adult S. japonicum.

HISTOPATHOLOGICAL ALTERATION OF JUVENILE SCHISTOSOMA
JAPONICUM IN MICE FOLLOWING TREATMENT WITH SINGLE-DOSE
MEFLOQUINE

Xiao Shu-hua Zhang Chao-wei

This study aims to observe the histopathological alterations in schistosomula of
Schistosoma japonicum induced by mefloquine. Mice were infected with S. japonicum cercariae,
and after 14 days, a single dose of mefloquine (400 mg/kg) was administered orally. After 8 h,
24 h, 3 days, 7 days, and 14 days, groups of two to three mice were sacrificed, and livers were
removed, fixed and processed routinely, and examined by light microscopy. After 8 h, 51.5% of
the schistosomula examined showed degeneration, which included high dilatation of gut,
desquamation of gut epithelial cells, swelling of tegument, muscles, and parenchymal tissues,
and adherence of inflammatory cells to the damaged tegument of the juveniles. After 24 h, the
percentage of dead worm and degenerated worm were 43.2% and 48.4%, respectively, and the
intensity of damage increased, including severe swelling and vesiculation of tegument, collapse
of damaged gut, and loss of definition in the internal structure. In addition, dead worms were
infiltrated by eosinophil-predominated inflammatory cells. After 3 days, more than 96% of
schistosomula were severely degenerated and dead, and some of them were focally or
extensively infiltrated by inflammatory cells accompanied by necrosis of internal structure.
Seven to 14 days after treatment, most dead schistosomula developed to dead worm granulomas
with the percentages of 60.1-86.3%, while those of dead schistosomula were 26.7-8.4%. The
results indicate that mefloquine exhibits an extensive and severe damage to juvenile S.
japonicum harbored in mice.

88



W8 %% » ABSTRACTS OF RESEARCH ARTICLES

FURTHER STUDY ON MEFLOQUINE CONCERNING SEVERAL
ASPECTS IN EXPERIMENTAL TREATMENT OF MICE AND HAMSTERS
INFECTED WITH SCHISTOSOMA JAPONICUM

Xiao Shu-hua Mei Jing-yan Jiao Pei-ying

Antischistosomal properties of mefloquine against Schistosoma japonicum have been
further studied. A total of 260 mice were divided into four batches, and three batches of them
were infected percutaneously with 40 S. japonicum cercariae. In the remaining batch, mice were
infected with 20, 40, or 80 S. japonicum cercariae. Other 45 hamster, divided into two batches,
were each infected two or three times with 50 S. japonicum cercariae at days 0 and 7 or 0, 14,
and 21. The infected mice and hamsters were treated orally with single doses of mefloquine or
praziquantel at various intervals post-infection, while infected but untreated mice and hamsters
served as control. All treated animals were killed 4 weeks post-treatment for assessment of effect.
In hamsters concurrently infected with 14- and 21-day-old or 14-, 21-, and 35-day-old
schistosomes and treated orally with mefloquine at a single dose of 100 and 200 mg/kg, the total
worm burdens were significantly lower than that of control (P < 0.05 or P < 0.01) with worm
burden reductions of 45.4% and 89.9% as well as 82.5% and 90.6%, respectively. In the first
batch of mice treated with mefloquine and four structurally related amino alcohol antimalarials 5
weeks post-infection at a single dose of 400 mg/kg, mefloquine, quinine, and quinidine
possessed similar potential effect with total worm burden reductions of 80.9-90.3%, while
halofantrine and lumefantrine showed moderate and poor effect with total worm burden
reductions of 67.5% and 38.4%, respectively. In the second batch of mice infected with 20, 40,
and 80 S. japonicum cercariae and treated orally with mefloquine at a single dose of 200 and 400
mg/kg 5 weeks post-infection, similar effects were seen in groups of mice with various infection
intensity, the total worm burden reductions were 59.9—73.0% (200 mg/kg) and 85.0-89.1% (400
mg/kg). In the other two batches of mice infected with various stages of schistosomes and
treated orally with mefloquine and praziquantel at a single dose of 200 or 400 mg/kg, potential
and moderate effects of praziquantel against d0 worms (3-h-old) and adult worms (28- and
35-day-old) with total worm burden reductions of 83.6-95.6% and 42.4-69.3% were observed,
but no effect against various stages of juvenile schistosome was seen. Under the two single doses
used, mefloquine exhibited no effect against d0 worms, but showed moderate or potential effect
against various stages of juvenile and adult schistosomes with total worm burden reductions of
56.3-89.1% (200 mg/kg) and 81.1-100% (400 mg/kg). The results indicate that mefloquine
shows potential effect on hamsters concurrently infected with various stages of juvenile and
adult S. japonicum; among the four structurally related amino alcohol antimalarials tested,
quinine and its isomer quinidine exhibit potential effect against adult S. japonicum similar to that
of mefloquine, while halofantrine and lumefantrine posses moderate and poor effect; no impact
of infection intensity on the effect of mefloquine against schistosomes was observed in mice;

89



H L TS 428 o 0 P A U TS $a I BT 2009 4ESEH) « ANNUAL REPORT 2009

under the same dose level, the effect of mefloquine against development stages of juvenile and
adult S. japonicum is superior to that of praziquantel.

THE IN VITRO EFFECT OF MEFLOQUINE AND PRAZIQUANTEL
AGAINST JUVENILE AND ADULT SCHISTOSOMA JAPONICUM

Xiao Shu-hua Mei Jing-yan Jiao Pei-ying

Mefloquine, an antimalarial drug, has been found to be effective against various stages of
schistosomes in vivo. The purpose of the study is to explore the in vitro effect of mefloquine
against adult and juvenile Schistosoma japonicum and to compare its efficacy with praziquantel.
Three-hour-old schistosomula were prepared by penetrating the mouse skin with schistosome
cercariae, while schistosomes 7-, 14-, and 35-day-old were collected from mice infected with S.
japonicum cercariae for 7, 14, and 35 days by perfusion. Schistosomes were placed to each of 24
wells of a Falcon plate and maintained in Hanks’ balanced salt solution—20% calf serum. Besides
observation on the direct in vitro effect of mefloquine and praziquantel, adult worms exposed to
mefloquine and praziquantel for 1 and 4 h were transferred to the medium without the drugs and
incubated continuously for another 72 h. The reversible effect of mefloquine and praziquantel
was assessed by the recovery of the worm motor activity and parasite survival. The minimal
effective concentration of mefloquine against adult schistosomes in vitro was 10 pg/mL, which
revealed that the worm motor activity was first stimulated, then decreased significantly, followed
by bleb formation, focal swelling and elongation of the worm body, cessation of gut peristalsis,
and death of 56.3% (18/32) worms within 24-72 h. Similar appearance was seen in the adult
worms exposed to higher mefloquine concentration of 20 and 30 pg/mL, but all worms died
within 4-24 h. The adult schistosomes exposed to praziquantel 1-30 pg/mL showed fast
spasmodic contraction of the worm body, followed by bleb formation along the tegument, feeble
movement of oral sucker, and death of a part of males and females 72 h after incubation. When
male and female schistosomes exposed to mefloquine 10 and 20 pg/mL for 1 and 4 h were
transferred to the medium without the drug, no apparent recovery of worm motor activity and
survival was seen. In case of worms exposed to praziquantel at the same concentration for 1 and
4 h before replacement of drug-free medium, a well recovery of worm motor activity, looseness
of worm body, and reduction or disappearance of blebs along the tegument were observed.
Mefloquine also exhibited in vitro effect against 3-h-old and 7- and 14-day-old schistosomula
which was similar to that seen in adult worms, but all or parts of worms showed decrease in
motor activity or even death (3-h-old and 7-day-old schistosomula) at a lower mefloquine
concentration of 5 pg/mL. In 14 day-old schistosomula exposed to praziquantel 1-30 pg/mL,
spasmodic contraction and significant decrease in motor activity of the worm body with
movement of oral and ventral suckers were observed, but no death of worm was seen during a
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3-day incubation period. The results indicate that in vitro mefloquine exhibits a direct killing
effect against adult and juvenile S. japonicum which is different from that of praziquantel.
Meanwhile, the juvenile schistosomes are more susceptible to mefloquine than the adult ones.
Furthermore, the in vitro effect of mefloquine against adult schistosomes is irreversible, while
that of praziquantel is reversible.

POTENTIAL IMPACT OF, AND ADAPTATION TO, CLIMATE CHANGE
INFLUENCE ON SCHISTOSOMIASIS TRANSMISSION IN CHINA - A)
EXPERIENCES FROM CHINA

ZHOU Xiao-nong YANG Kun® YANG Guo-jing® WU Xiao-hua T K Kristensen?
R Bergquist® J Utzinger’

Appraisal of the present and future impact of climate change and variability on the
transmission of infectiousdiseases is a complex but pressing public-health issue. To explore
adaptation strategies to reduce the impact of climate change on schistosomiasis transmission, we
developed a biology-driven model to assess the potential impact of rising temperature on
schistosomiasis transmission in China. We then applied different adaptation approaches based on
the predicted impact and on local settings. We identified a temperature threshold of 15.4°C for
development of Schistosoma japonicum within Oncomelania hupensis, and a temperature of
5.8°C at which half the snail sample investigated was in hibernation. Historical data suggest that
the geographic range of O. hupensis is restricted by the mean January temperature of 0°C. On
this basis, we then forecast an expansion of schistosomiasis transmission into currently
non-endemic areas in the north,with an additional risk area of almost 800 thousand km2 by 2050.
Given these results, 3 pilot scenarios on adaptation to climate change were modelled in sensitive
regions where potential expansion may occur in future, in order to prevent Oncomelania
hupensis from migrating northward into the currently non-endemic area for Schistosoma
japonicum. Two models of adaptation, including building a sinking pond for Oncomelania
hupensis in the water courses, and surveillance for new infectious sources, were explored, and
economic benefit was assessed. Further assessment of these adaptation strategies focused on
their acceptability and feasibilityto local stakeholders. We conclude that the future impact of
climate change on schistosomiasis could be controlled by adaptation intervention of this kind.

1 Department of Schistosomiasis Control, Jiangsu Institute of Parasitic Diseases, Wuxi, PR China
2 DBL-Institute for Health Research and Development, Charlottenlund, Denmark

3 Ingerod 407, Brastad, Sweden

4 Department of Public Health and Epidemiology, Swiss Tropical Institute, Basel, Switzerland
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LANDSCAPE GENETICS: THE CORRELATION OF SPATIAL AND
GENETIC DISTANCES OF ONCOMELANIA HUPENSIS, THE
INTERMEDIATE HOST SNAIL OF SCHISTOSOMA JAPONICUM IN
MAINLAND CHINA

Li Shi-zhu Wang Yi-Xiu Yang Kun Liu Qin Wang Qiang ZhangYi Wu Xiao-Hua
Guo Jia-Gang Robert Bergquist Zhou Xiao-Nong*

Two internal transcribed spacer (ITS1 and ITS2) sequences of the non-coding region of the
rDNA and a 16S RNA gene fragment of the mtDNA of Oncomelania hupensis, the intermediate
host snail of Schistosoma japonicum in mainland China, have been investigated with a view to
illustrate the influence of the environment on genetic differentiation. Thirteen populations of O.
hupensis snails, representing four types of ecological settings, were collected to compare genetic
and spatial distances. The length of the ITS1-5.8S-ITS2 gene sequence showed a range from 752
to 796 bp with a guanine-cytosine (GC) content of 49.1-50.3%, while that of the 16S sequence
ranged from 505 to 508 bp with a GC content of 33.5-35.1%. The 5.8S fragment was shown to
be highly conserved and it was therefore removed in the subsequent analysis. In contrast, the ITS
flanking sequences and the 16S fragment were found useful for further study as their degree of
polymorphism amounted to 13.2% and 8.6%, respectively. The genetic relationship was
investigated using tools based on maximum parsimony, minimum evolution and
neighbour-joining algorithms. Four branches of O. hupensis were found to be clearly represented
on the 16S phylogenetic tree, namely (i) the mountainous region population (from Sichuan and
Yunnan provinces); (ii) the Karst region population (from Guangxi autonomous region); (iii) the
population representing the region of swamps and lakes along the Yangtze River basin which
stretches through the Anhui, Hunan, Hubei, Jiangxi, Jiangsu and Zhejiang provinces; and (iv) the
littoral, hilly region population (from Fujian province). These four population branches were
found to be correlated to environmental features based on the concept of landscape ecology
attributing genetic differentiation to differences in ecological features. However, only three main
branches could be found on the ITS1-ITS2 phylogenetic tree. The swamps and lakes population
(from the Yangtze River basin) and the littoral, hilly population (from Fujian province) were
clustered on the third branch in spite of these two populations not being spatially related, i.e. no
firm genetic demarcation between their snail populations was found. Thus, it seems that the
Fujian population does not constitute a separate branch but belongs to the third branch. This fact,
together with the strong genetic evidence that the subspecies O. hupensis guangxiensis
represents a discrete branch, support the hypothesis that genetic differentiation of O. hupensis in
mainland China is ultimately structured by landscape ecology.
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CHINA'S NEW STRATEGY TO BLOCK SCHISTOSOMA JAPONICUM
TRANSMISSION: EXPERIENCES AND IMPACT BEYOND
SCHISTOSOMIASIS

Wang Long-De! Guo Jia-Gang Wu Xiao-Hua Chen Hong-Gen? Wang Tian-Ping®
Zhu Shao-Ping* Zhang Zhi-Hai® Peter Steinmann®  Yang Guo-Jing’ Wang Shi-Ping®
Wu Zhong-Dao® Wang Li-Ying'® Hao Yang™® Robert Bergquist™  Juirg Utzinger®
Zhou Xiao-Nong

Despite sustained efforts for its control made over the past 50 years, the re-emergence of
schistosomiasis in China was noted around the turn of the new millennium. Consequently, a new
integrated strategy was proposed to stop the contamination of schistosome eggs to the
environment, which emphasizes health education, access to clean water and adequate sanitation,
mechanization of agriculture and fencing of water buffaloes, along with chemotherapy.
Validation of this integrated control strategy in four pilot counties in the provinces of Anhui,
Hubei, Hunan and Jiangxi revealed significant reductions in the rate of Schistosoma japonicum
infection in humans and intermediate host snails. Importantly, this strategy showed an impact on
diseases beyond schistosomiasis, signified by concomitant reductions in the prevalence of
soil-transmitted helminth infections. In view of China's new integrated strategy for transmission
control of schistosomiasis showing an ancillary benefit on other helminthic diseases, we
encourage others to investigate the scope and limits of integrated control of neglected tropical
diseases.

1 School of Public Health, Peking University

2 Jiangxi Institute of Parasitic Diseases

3 Anhui Institute of Parasitic Diseases

4 Leading Office of Schistosomiasis Control of Anxian County, China

5 Leading Office of Schistosomiasis Control of Hanchuan County, China

6 Department of Public Health and Epidemiology, Swiss Tropical Institute, Basel, Switzerland
7 Jiangsu Institute of Parasitic Diseases

8 Department of Parasitology, Xiangya School of Medicine, Central South University

9 Department of Microbiology and Parasitology, Sun Yat-sen University of Medical Sciences
10 Ministry of Health, China

11 Ingerod 407, Brastad, Sweden

A STRATEGY TO CONTROL TRANSMISSION OF SCHISTOSOMA
JAPONICUM IN CHINA

Wang Long-de Chen Hong-gen Guo Jia-gang Zeng Xiao-jun Hong Xian-lin  Xiong
Ji-jie Wu Xiao-hua Wang Xian-hong Wang Li-ying Xia Gang Hao Yang Daniel P. Chin
Zhou Xiao-nong

[Background] Schistosoma japonicum causes an infection involving humans, livestock,
and snails and is a significant cause of morbidity in China.
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[Methods] We evaluated a comprehensive control strategy in two intervention villages and
two control villages along Poyang Lake in the southeastern province of Jiangxi, where annual
synchronous chemotherapy is routinely used. New interventions, implemented from 2005
through 2007, included removing cattle from snail-infested grasslands, providing farmers with
mechanized farm equipment, improving sanitation by supplying tap water and building
lavatories and latrines, providing boats with fecal-matter containers, and implementing an
intensive health-education program. During the intervention period, we observed changes in S.
japonicum infection in humans, measured the rate of infection in snails, and tested the infectivity
of lake water in mice.

[Results] After three transmission seasons, the rate of infection in humans decreased to less
than 1.0% in the intervention villages, from 11.3% to 0.7% in one village and from 4.0% to
0.9% in the other (P<0.001 for both comparisons). The rate of infection in humans in control
villages fluctuated but remained at baseline levels. In intervention villages, the percentage of
sampling sites with infected snails decreased from 2.2% to 0.1% in one grassland area and from
0.3% to no infection in the other (P<0.001 for both comparisons). The rate of infection in mice
after exposure to lake water decreased from 79% to no infection (P<0.001).

[Conclusions] A comprehensive control strategy based on interventions to reduce the rate
of transmission of S. japonicum infection from cattle and humans to snails was highly effective.
These interventions have been adopted as the national strategy to control schistosomiasis in
China.

EXCRETORY/SECRETORY PROTEOME OF THE ADULT
DEVELOPMENTAL STAGE OF HUMAN BLOOD FLUKE, SCHISTOSOMA
JAPONICUM

LIU Feng CUI Shu-jian HUWei FENG Zheng WANG Zhi-gin HAN Ze-Guang

Schistosomes are the causative agents of schistosomiasis, one of the most prevalent and
serious of the parasitic diseases that currently infects 200 million people worldwide.
Schistosome excretory/secretory (ES) proteins have been shown to play important roles in
modulating mammalian host immune systems. In our current study, we performed a global
proteomics identification of the ES proteins from adult worms of Schistosoma japonicum, one of
the three major schistosome species. Our results unambiguously identified 101 proteins,
including 53 putatively secreted proteins. By quantitative analysis, we revealed fatty
acid-binding protein as a major constituent of the in vitro ES proteome. Strikingly the heat shock
proteins HSP70s, HSP90, and HSP97 constituted the largest protein family in the ES proteome,
implying a central role for these proteins in immunomodulation in the host-parasite relationship.
Other important S. japonicum ES proteins included actins, 14-3-3, aminopeptidase, enolase, and
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glyceraldehyde-3-phosphate dehydrogenase, some of which have been considered as viable
vaccine candidates and therapeutic targets. A comparison with previous studies suggests that
48.5% of S. japonicum ES proteins are common to other parasite ES products, indicating that the
molecular mechanisms involved in evading the host immune response may be conserved across
different parasites. Interestingly seven host proteins, including antimicrobial protein CAP18,
immunoglobulins, and a complement component, were identified among in vitro S. japonicum
ES products likely originating from the schistosome tegument or gut, indicating that host innate
and acquired immune systems could defend against schistosome invasion. Our present study
represents the first attempt at profiling S. japonicum ES proteins, provides an insight into
host-parasite interactions, and establishes a resource for the development of diagnostic agents
and vaccines for the control of schistosomiasis.

SCHISTOSOMA JAPONICUM GENOME REVEALS FEATURES OF
HOST-PARASITE INTERPLAY

Genome annotation analysis Zhou Yan'?  Zheng Hua-jun*? Chen Yang-yi' Zhang Lei’
Wang Kai' Guo Jing" Huang Zhen'! Zhang Bo' Huang Wei® Jin Ke? Dou Tong-hai?
Masami Hasegawa’ Wang Li*® Zhang Yuan? Zhou Jie? Tao Lin® Cao Zhi-wei® Li
Yi-xue®> Tomas Vinar* Brona Brejova’ Dan Brown® LiMing* David J. Miller® David
Blair®  Zhong Yang (Principal Investigator)*®  Chen Zhu (Principallnvestigator)'®
Functional genomics analysis Liu Feng? HuWei’ Wang Zhi-gin® Zhang Qin-hua®
Song Huai-dong® Chen Sai-juan® Xu Xue-nian’ Xu Bin’ Ju Chuan’ Huang Yu-cheng’
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Schistosoma japonicum is a parasitic flatworm that causes human schistosomiasis, which is
a significant cause of morbidity in China and the Philippines. Here we present a draft genomic

sequence for the worm. The genome provides a global insight into the molecular architecture
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and host interaction of this complex metazoan pathogen, revealing that it can exploit host
nutrients, neuroendocrine hormones and signalling pathways for growth, development and
maturation. Having a complex nervous system and a well-developed sensory system, S.
japonicum can accept stimulation of the corresponding ligands as a physiological response to
different environments, such as fresh water or the tissues of its intermediate and mammalian
hosts. Numerous proteases, including cercarial elastase, are implicated in mammalian skin
penetration and haemoglobin degradation. The genomic information will serve as a valuable
platform to facilitate development of new interventions for schistosomiasis control.
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MALARIA

GIS/RS/GPS APPLICATION IN THE STUDY OF RELATIONSHIP
BETWEEN NATURAL FACTORS AND MALARIA TRANSMISSION

ZHANG Shao-sen ZHOU Shui-sen

Malaria transmission is highly related to the natural factors such as temperature, rainfall and
topography. Recently, the GIS/RS/GPS techniques were developed based on computer science
and spatial analysis technology, which were widely used in data collection and analysis,
establishment of mathematics model. This paper reviews the applications and development of
GIS/RS/GPS techniques in the studies of relationship between natural factors and malaria

transmission.

FIELD EVALUATION OF GOLD-IMMUNOCHROMATOGRAPHIC
ASSAY FOR DIAGNOSIS OF VIVAX MALARIA

WANG Jun-yun WANG Jian-jun® SHI Feng,XU Xian' YANG Yue-tao GAO Chun-hua
ZHENG Xiang GE Jun®* TANG Lin-hua

[Objective] To evaluate a gold-immunochromatographic assay(GICA) for malaria
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diagnosis in an endemic area of vivax malaria. [Methods] Blood samples were collected from
febrile patients in 5 township-hospitals of Mengcheng County, Anhui Province, between
September and October 2008. The samples were examined by GICA and microscopy under
double blind condition and the results were compared. [Results] Among 292 blood samples, 181
were found P.vivax-positive by microscopy, and 163 were positive by GICA. Altogether, the
coincidence of the two methods stood for 92.8%(271/292), including 108 negatives and 163
positives. 21 samples with discrepancy covered 18 microscopy positive but GICA negative, 3
microscopy negative but GICA positive. The GICA positive rate in patients with a parasitaemia
of >1 000 parasites/pl, 100-1 000 parasites/pl, and <100 parasites/ul was 93.5%(115/123).

86.0%(43/50), and 62.5%(5/8), respectively. [Conclusions] GICA is a useful diagnosis method

for endemic area of vivax malaria.

1 Anhui Provincial Center for Disease Control and Prevention, China
2 Center for Disease Control and Prevention of Mengcheng County, China

PILOT OBSERVATIONS ON THE EFFECTS OF DIFFERENT MALARIA
SOURCE-OF-INFECTION CONTROL MEASURES IN NORTH ANHUI
PROVINCE, CHINA

XIA Zhi-gui  WANG Jian-jun SHEN Yu-zhu HUANG Fang ZHOU Shui-sen

[Objective] To explore more feasible and effective strategies for malaria
source-of-infection control in North Anhui Province through pilot observations of the effects of
different control measures. [Methods] The study sites were selected from Guoyang, Yingshang,
and Guzhen Counties. Based on local malaria incidence and spatial distribution of malaria cases
and water bodies in natural villages, three groups of natural villages, 5 villages per group, were
selected and received different interventions in 2007, i.e. case treatment alone for Group 1, case
treatment plus treatment of the resting phase among designated residents for Group 2, and case
treatment plus treatment of the resting phase among all residents for Group 3. The effects of
control were then observed. [Results] In 2007, the case treatment rate for Group 1 was 100%,
while that for Groups 2 and 3 was 96.55% and 81.25%, respectively. The overall medication rate
during treatment of the resting phase was 99.10% and 78.67% for Groups 2 and 3, respectively,
and their total population coverage was 17.25% and 40.23%, respectively. In 2007, the malaria
incidence for the 3 groups had decreased by 41.67%(x2=1.32, P>0.05), 19.44%(x2=0.77,
P>0.05), and 60.00%(x2=10.50, P<0.01), respectively, from levels in 2006. [Conclusions] In
North Anhui Province, both of the interventions, single-case treatment and case treatment plus
treatment of the resting phase among designated residents, had little effect. Absent distinguishing
residents to receive treatment in the resting phase, an effective strategy is single-case treatment

and increased coverage of the population receiving treatment in the resting phase.
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RELATIONSHIPS BETWEEN CHLOROQUINE RESISTANCE AND
POLYMORPHISMS IN PFCRT AND PFMDR1 IN PLASMODIUM
FALCIPARUM ISOLATED FROM CHINA

GUAN Ya-yi ZHANG Guo-ging HU LING FENG Xiao-ping CAIl Yue YAO Jun-ming
LIU De-quan LIN Lin-hua

[Objective] To investigate the prevalence of the point mutations in Pfcrt K76, Pfmdrl
N86Y and D1246Y in Plasmodium falciparum isolated from Hainan and Yunnan Provinces, and
determine the correlation between the prevalence of mutations and the level of chloroquine
resistance of P.falciparum isolates by in vitro microtest. [Methods] Blood samples were taken
from the falciparum malaria cases in Yunnan and Hainan Provinces. Nested PCR were designed
based on the sequence of Pfcrt and Pfmdrl to amplify the fragments of Pfcrt gene including the
76th condon as well as Pfmdrl gene including N86Y and D1246Y condon. Restriction fragment
length polymorphism(RFLP) was used to detect the point mutations. DNA sequencing was
carried out for some PCR products to verify the PCR-RFLP results. Chloroquine resistance of
the same isolates was measured by the in vitro microtest recommended by the World Health
Organization(WHO). [Results] For P.falciparum isolates from Yunnan and Hainan, the
prevalence for Pfcrt 76T was 88.0% and 64.3%. The prevalence of Pfmdrl 86Y was 46.5% and
3.4% in Pfalciparum isolates from Yunnan and Hainan, respectively. No point mutation in
Pfmdrl at codon 1246 was found in isolates from the P.falciparum from Yunan and Hainan.
There was a significant difference between susceptible and resistant isolates carrying Pfcrt 76T
mutant codon(y2=24.70, P<0.01).There was no significant difference between susceptible and
resistant isolates carrying Pfmdrl 86Y mutant codon(32=0.20, P=0.65). [Conclusions] No point
mutation in Pfmdrl at codon 1246 is found in P.falciparum from China; there was no significant
difference between susceptible and resistant isolates carrying Pfmdrl N86Y mutant codon; Pfcrt
K76T may be used as a molecular marker in the surveillance of the changes of chloroquuine

resisitance and the imported cases infected with resistant strains to an area.

IMMUNOGENICITY ANALYSIS OF 42 KDA C-TERMINAL REGION OF
MEROZOITE SURFACE PROTEIN 1 OF PLASMODIUN FALCIPARUM
EXPRESSED IN ROSETTA GAMI

Chen Qin® Liang Wan-gi® Cao Jian-ping* Xu Yu-xin® Qian Bing-jun® Zhang Da-bing®
Tang Lin-hua'

[Objective] To purify soluble recombinant MSP1-42 protein of Plasmodiun
falciparum(3D7 strain) expressed in Rosetta gami and evaluate its immunogenicity. [Methods]
Soluble recombinant MSP1-42 protein expressed in Rosetta gami(DE3) was purified by Ni-NTA
affinity chromatography. Three New Zealand white rabbits were immunized subcutaneously
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with 200 pg of purified MSP1-42 antigen formulated in Freund's adjuvant, while three control
rabbits received only adjuvant emulsified with PBS. All the rabbits received four immunizations
with 2-week intervals. Sera samples were collected at pre-immunization and two weeks after the
final immunization, and were analyzed for specific antibodies by ELISA and reacted with natural
P.falciparum(Fcc1/HN) proteins by IFA. The inhibition of parasite growth in vitro was evaluated
on heterologous parasite line(P.falciparum, Fccl/HN) with 10% and 20% anti-MSP1-42 rabbit
sera, respectively. [Results] The MSP1-42 antigen purified was homogeneous. High antibody
responses were detected in the three immunized rabbits and the antibody titers were 1:640 000,
1:640 000 and 1:160 000, respectively. The anti-MSP1-42 rabbit sera prepared could recognize
the natural proteins of P.falciparum(Fccl/HN) and the inhibition of parasite growth in vitro of
the three immunized rabbits sera at the concentration of 10% and 20% were(51.9424.2)%,
(29.4£8.6)%, (86.7£7.4)% and(93.3+7.5)%, (65.3£10.6)%, (96.4£1.0)%, respectively.
[Conclusions] The MSP1-42 protein expressed in Rosetta gami is highly immunogenic and the
anti-MSP1-42 rabbit sera prepared can interact with natural proteins of P.falciparum parasites
and inhibit parasite growth in vitro.

1 Shanghai Jiaotong University-Shanghai Institutes for Biological Sciences-Pennsylvania State University Joint Center for Life Sciences, School of Life
Science and Biotechnology, Key Laboratory of Microbial Metabolism, Ministry of Education, Shanghai Jiaotong University, China
2 School of Agriculture and Biology; Shanghai Jiaotong University; China

APPLICATION OF THE INDIRECT FLUORESCENT ANTIBODY ASSAY
IN THE STUDY OF MALARIA INFECTION IN THE YANGTZE RIVER
THREE GORGES RESERVOIR, CHINA

WANG Duo-quan TANG Lin-hua GU Zhen-cheng ZHENG Xiang YANG Man-ni

[Background] China Yangtze Three Gorges Project (TGP) is one of the biggest
construction projects in the world. The areas around the Three Gorge Dam has a history of
tertian malaria and subtertian malaria epidemic, but there are no overall data about malaria
epidemics before the completion of the project. The objective of this study was to get a reliable
baseline on malaria infection in the Yangtze River Three Gorges reservoir area and to provide
reference data for future studies about the impact of the project on malaria epidemics. [Methods]
Two surveys of malaria infection were carried out in area, at six-month intervals in May and
October 2008. About 3,600 dual specimens blood film samples for parasite diagnosis and filter
paper blood spots for serology (using the immunofluorescence antibody test) were collected
from the general population, including school populations, whenever possible. [Results] The
overall percentage of positive response of the same population during post-transmission periods
was about twice (1.40/0.72) of that in pre-transmission. Positive individuals under 15 years of
age were detected in all the localities. [Conclusions] A certain extent of malaria infection existed
in this area. Additional studies are needed to determine the length of malaria experience, and
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chemotherapeutic intervention as well as the distribution of main vectors for transmission in this

arca.

MOLECULAR ASSESSMENT OF PLASMODIUM FALCIPARUM
RESISTANCE TO ANTIMALARIAL DRUGS IN CHINA

Zhang Guo-ging GuanYa-yi Zheng Bin Wu Song Tang Lin-hua *

[Objective] In China, Chloroquine (CQ) and sulfadoxine—pyrimethamine (SP) were
abandoned for the treatment of falciparum malaria twenty years ago due to resistance.
Subsequent field studies showed a trend of declining CQ and SP resistance in the country. The
main purpose of this study was to analyze the molecular markers of antimalarial resistance and
thereby to assess the possibility of reintroduction of CQ or SP for falciparum malaria treatment.

[Methods] Plasmodium falciparum field isolates were collected in 2006-2007 from Hainan
and Yunnan provinces, China. Nested PCR-sequencing assays were applied to analyze the SNPs
in four genes: P. falciparum chloroquine resistance transporter (pfcrt) gene, multi-drug
resistance 1 (pfmdrl) gene, dihydrofolate reductase (dhfr) gene and dihydropteroate synthetase
(dhps) gene.

[Results] We found the widespread presence of point mutations in the dhfr and dhps genes
which are associated with SP treatment failure. The molecular analyses also showed the fairly
high prevalence of point mutation in the pfcrt gene which is linked to CQ resistance.

[Conclusions] The results of the present study indicate that CQ and SP should not be

reintroduced for falciparum malaria treatment in the near future in China.

*Supported by the Key Science-Technology Project of the National Tenth Five-year Plan of China (NO. 2004BA718B13) and a Young Faculty Research
Grant from Chinese Center for Disease Control and Prevention (No. 2009A105).

ANOPHELES PSEUDOWILLMORI IS THE PREDOMINANT MALARIA
VECTOR IN MOTUO COUNTY, TIBET AUTONOMOUS REGION

WU song PAN Jia-yun WANG Xue-zhong® ZHOU Shui-sen  ZHANG Guo-gjing
LIU Qian® TANG Lin-hua

Background: Malaria is endemic in Linzhi Prefecture in the Tibet Autonomous Region
(TAR), but the vector for malaria transmission had never been identified.

Methods:Adult Anopheles spp. were collected in Motuo County, Linzhi Prefecture on the
Sino-Indian border in July and August, 2007. Multiplex PCR was adopted for species
identification, and a nested PCR approach was used to detect sporozoites in the salivary glands
of the mosquitoes.

Results: 3 675 mosquitoes of the Anopheles maculatus group were collected and processed
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for species identification. Among them, 3602 (98.0%) were Anopheles pseudowillmori and 73
(2.0%) were Anopheles willmori. The Plasmodium vivax SSUrDNA fragment was amplified in
two of 360 pooled An. pseudowillmori samples.

Conclusions: The local An. maculatus group comprises the species An. pseudowillmori and
An. willmori. Anopheles pseudowillmori is considered the sole malaria vector in Motuo County

in Linzhi Prefecture.

1 Yunnan Institute of Parasitic Diseases, Puer, PR China
2 School of integrated Traditional and Western Medicine, Anhui College of Chinese Traditional Medicine, Hefei, PR China

LEISHMANIASIS

PRESENT SITUATION OF VISCERAL LEISHMANIASIS AND PROSPECT
FOR ITS CONTROL IN CHINA

GUAN Li-ren

Since the founding of the People's Republic of China, considerable success was achieved
in visceral leishmaniasis(VL) control. By the end of 1970s, VL was effectively controlled from
most endemic areas. However, VL has still been prevalent in some areas or sporadical cases
reported in some other areas of 6 provinces/autonomous regions in western China, including
Xinjiang, Gansu, Sichuan, Shaanxi, Shanxi and Inner Mongolia. It is suggested that
research activities be encouraged, including epidemiological factors, phlebotomine vector
biology and control, wild animal hosts and disease relapse after treatment. Surveillance should
be emphasized in the provinces/autonomous regions/municipalities where the disease has

already been eliminated.

STUDY ON TIME-SPACE CLUSTERING REGARDING THE
DISTRIBUTION OF VISCERAL LEISHMANIASIS IN KASHGAR
RE-GION, XINJIANG

FU Qing WU Wei-ping TONG Su-xiang ISRAYIL-Osman ZHANG Song Iskender
Kaisar

[Objective] To probe time-space clustering of distribution of visceral leishmaniasis (VL) in
Kashgar Region. [Methods] Based on the geographic information system, Poisson model of
time-space statistical software was applied to analyze past 11 years data of Kashgar Region.
Clustering zones were conformed by geographic location and remote sensing images. [Results]
There exist three high risk clustering zones and corresponding time frames of VL in Kashgar
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Region. The center location of zone A is (E76.08°, N39.52°), the radius is 6.58km, the high risk
time frame is from January Ist of 1999 to December 31st of 2003, within the zone and time
frame, the relative risk (RR) of VL incidence is 45.98 times than that of outside of the scope
(P<0.0001). Zone B’s center location is (E79.20°, N39.91°), the radius is 4.93km, the high risk
time frame is from January Ist of 2002 to December 31st of 2006, within the zone and time
frame, the RR of VL incidence is 9.58 times than that of outside of the scope (P<0.0001). Zone
C’s center location is (E76.23°, N39.40°), the radius is 7.63km, the high risk time frame is from
January 1st of 2000 to December 31st of 2004, within the zone and time frame, the RR of VL
incidence is 5.18 times than that of outside of the scope (P<0.0001). [Conclusions] The
incidence of VL in Kashgar Region is nonrandom distribution, there existed obvious time-space
clustering, and all of three high risk clustering zones are located in oasis area, where is the focus
area for control and surveillance of VL.

SNAILS

ADVANCES ON GENETICS AND BIOLOGICAL CHARACTERISTICS OF
ONCOMELANIA HUPENSIS

ZHOU Xiao-nong LI Shi-zhu LIU Qin  ZHANG Yi

This review focused on the research progress in genetic features of Oncomelania hupensis,
including its relation to the snail distribution, susceptibility to Schisotsoma japonicum. Series
studies were done on genetic characteristics for snail distribution and its infectivity with S.
japonicum by using population genetics and molecular biology approaches to explore the new
avenue to block the transmission of schistosomiasis. However, limited progress has been
achieved in this field inside in China comparing with global achievements. It is therefore
recommended that future studies have to be focused on genetic features related to schistosome
infections by referencing the study model of Biomphalaria glabrata / S. mansoni, and with
assistance of modern technology on biomics, in order to improve investigations on genetics of

Oncomelania hupensis in the country.

PROPOSED CHINESE NAME OF POMACEA CANALICULATA
ZHOU Xiao-nong ZHANGYi LV Shan

The way to translate species name of Pomacea canaliculata into Chinese has been of
confusion for a long time. We collected the relevant references on investigations of snail,
species similar to Pomacea canaliculata and made comparison on the characteristics of those
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species which serve as intermediate snail host of Angiostrongylus cantonensis. It is proposed the
genus name of Pomacea is translated as “3& Z #2 &>, and species name Pomacea canaliculata

be /N A A

PROGRESS OF RESEARCH ON GENOME PROJECT OF BIOMPHALARIA
GLABRATA

Liu Qin  Zhou Xiao-nong

This paper introduces the latest development of the genome project of Biomphalaria
glabrata including the study of genome sequencing, discovering new genes, differential gene
expression and fibrinogen-related protein, etc, which would provide theoretic evidence for
understanding snail biology, identifying the gene expression of all the developmental stages, the
co-evolutionary dynamics that exists in host-parasite interactions and identifying the drugs
targets for molluscacide, as well as provide the scientific reference for the study of Oncomelania
hupensis.

SUBSPECIES DIFFERENTIATION OF ONCOMELANIA HUPENSIS IN
MAINLAND OF CHINA

Li Shi-zhu Wang Qiang QianYing-jun ZhangYi Zhou Xiao-nong

Oncomelania hupensis which plays an important role in the transmission of schistosomiasis
is the only intermediate host of Schistosoma japonicum. Here we review the progress of the snail
classification and the subspecies differentiation based on the morphology, cytobiology, protein
and molecular evidence and suggest the further study in this field.

PRELIMINARY STUDY ON SPATIAL DISTRIBUTION AND GENETIC
VARIATION DATABASE OF ONCOMELANIA HUPENSIS IN MAINLAND
CHINA

Li Shi-zhu MaLin® Wang Yi-xiu® Wang Qiang HuYing ZhangYi Zhou Xiao-nong

[Objective] To construct a spatial genetic database of Oncomelania hupensis and a
managing system for spatial distribution and population studies based on landscape genetics
theory. [Methods] The uninfected Oncomelania snails were collected from the field. Collected
sites database, specimen database and genetic information database were set up by using
Microsoft SQL 2000, and the managing system was set up by using Visual Basic 6.0. [Results]
The Oncomelania snails were collected from the field. The database were consummated with
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676 specimens, 73 collected sites from 10 provinces, and the database could be used as a series
of celerity tools with appending, querying, deleting, statistics and export functions.
[Conclusions] The spatial genetic database and managing system of Oncomelania hupensis can
be used to manage snail specimens for different studies with a clear interface and simple
operation. It is worthy to renew the database for further spatial genetic studies.

1 College of Life Science, Shanxi Normal University, China

LANDSCAPE PATTERN ANALYSIS AND BAYESIAN MODELING FOR
PREDICTING ONCOMELANIA HUPENSIS DISTRIBUTION IN ERYUAN
COUNTY, PEOPLE'S REPUBLIC OF CHINA

Yang Kun!  Zhou Xiao-nong Wu Xiao-hua® Peter Steinmann Wang Xian-Hong *
Yang Guo-Jing* Jiirg Utzinger  Li Hong-Jun *

Detailed knowledge of how local landscape patterns influence the distribution of
Oncomelania hupensis, the intermediate host snail of Schistosoma japonicum, might facilitate
more effective schistosomiasis control. We selected 12 villages in a mountainous area of Eryuan
County, Yunnan Province, People's Republic of China, and developed Bayesian geostatistical
models to explore heterogeneities of landscape composition in relation to distribution of O.
hupensis. The best-fitting spatio-temporal model indicated that the snail density was
significantly correlated with environmental factors. Specifically, snail density was positively
correlated with wetness and inversely correlated with the normalized difference vegetation index
and mollusciciding, and snail density decreased as landscape patterns became more uniform.
However, the distribution of infected snails was not significantly correlated with any of the
investigated environmental factors and landscape metrics. Our enhanced understanding of O.

hupensis ecology is important for spatial targeting of schistosomiasis control interventions.

1 Jiangsu Institute of Parasitic Diseases, China

THE OTHERS

IDENTIFICATION OF CALF-ORIGIN CRYPTOSPORIDIUM BOVIS
SHANGHAI ISOLATE BY NESTED PCR

YUAN Zhong-ying SHEN Yu-juan CAO Jian-ping LIU Huil CHEN Shen-xia

[Objective] To identify a strain of Cryptosporidium in the feces of naturally infected calf in
Shanghai. [Methods] Stool sample was examined by modified acid-fast staining. The size and
morphology of the oocysts were micros-copically determined. Genomic DNA was extracted
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from the oocysts isolated from feces of a naturally Cryptosporidium-infected calf. According to
the sequence of Cryptosporidium 18S rRNA gene, two pairs of primers were designed and
syn-thesized. The PCR products was amplified by nested PCR and sequenced in double
directions. Homology searches were done over the Web using the program Blast. Phylogenetic
tree was constructed with NJ method by MEGA4.0 software. [Results] Oocysts of the Shanghai
isolate were round or elliptical with a size of (5.6£0.49) um x (5.2+0.51) pm. Nested PCR
resulted in fragments of approximately 810 bp, and the 18S rRNA nucleotide sequence had
100% identity with C. bovis from Brazil (GenBank Accession No: 151935628) . This isolate
was clustered in the same clade with C. bovis from Brazil. It showed an identity of 99% with the
sequences of C. bovis from Qinghai P rovince of China, Mongolia, USA, and Tunisia.
[Conclusions] The calf-origin Cryptosporidium derived from Shanghai has been identified as C.
bovis.

1 Department of Parasitology, Zunyi Medical College, China
2 School of Medical Science and Laboratory Medicine, Jiangsu University, China

CHICKEN EGG YOLK IMMUNOGLOBULIN AND ITS APPLICATION IN
MEDICINE

CAl Yu-chun CHEN Jia-xu

Egg yolk immunoglobulin (IgY) is a major immunoglobulin from birds, amphibians and
reptiles. IgY does not activate mammalian complement system, and does not bind to mammalian
rheumatoid factors, protein A or G. In addition, it has a high yield, and is easy to extract and
purify. With these advantages, IgY has been widely used in veterinary science, functional food
and bio-products, and proved potential application for disease control and treatment. This paper
reviews biological characteristics of IgY, its extraction, purification, and application in
immunodiagnosis and treatment.

FIELD TEST OF SANDFLY-CATCHING BY LIGHT TRAPS AND
ATTRACTANTS

GU Deng-an JIN Chang-fa LAN Qin-xian ZUO Xin-ping  YISILAYIN WUSIMAN1
ZHANGYi

Three kinds of light traps, attractants and their combination were used to collect sandflies in
Andier township, Minfeng County of Xinjiang. The combined use of carbon dioxide and
tungsten lamp showed better attraction effect to sandflies, also an easier way for the separation
of insects collected.

1 Xinjiang Uygur Autonomous Regional Center for Disease Control and Prevention, China
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EXPERIMENTAL STUDY PROGRESS ON TRIBENDIMIDINE,
ARTEMETHER AND ARTESUANTE AGAINST CLONORCHIS SINENSIS
AND OTHER TREMATODES

XIAO Shu-hua'  XUE Jian WU Zhong-xin®

Currently praziquantel is one of the major drugs used in treatment of schistosomiasis and
other trematode infections. Recent experimental studies indicate that a new anthelmintic,
tribendimidine, is used in the treatment of intestinal nematodes, also possesses effect against
several species of trematodes including Clonorchis sinensis, Opisthorchis viverrini and
Echinostoma caproni. Tribendimidine is even more effective against C. sinensis in rats that a
single 300 mg/kg oral dose cures almost all of the animals treated, a lower cure dose than
praziquantel (375-500 mg/kg). The anti-malarial drugs artemether and artesunate are not only
effective in the prevention of schistosomiasis, but also effective against several species of
trematodes, especially C. sinensis. The single oral dose of both drugs to cure or achieve high
efficacy in infected rats is 75 mg/kg. This review summarized research progress on
tribendimidine, artesunate, and artemether in experimental animals infected with C. sinensis and

other species of trematodes.

1 Jiangsu Provincial Institute of Parasitic Diseases, China

PROGRESS IN ANTHELMINTIC AGENT STUDY SINCE THE FOUNDING
OF THE PEOPLE’'S REPUBLIC OF CHINA AND CURRENT
CHALLENGES

XIAO Shu-hua

This paper summarizes the progress in the study on anthelmintics, including nematocide,
trematocide and cestocide since the founding of the People’s Republic of China and the roles that
these agents played in the control of parasitic diseases. Meanwhile, views are given to the
challenges faced in the further study on anthelmintics.

THERAPEUTIC EFFECT OF TRIBENDIMIDINE, ARTESUNATE AND
PRAZIQUANTEL ADMINISTERED TO HAMSTERS INFECTED WITH
CLONORCHIS SINENSIS

XUE Jian XU Li-li  QIANG Hui-gin ZHANG Yong-nian XIAO Shu-hua

[Objective] To observe the effect of tribendimidine, artesunate and praziquanel in treatment
of hamsters (Mesocricetus auratus) infected with Clonorchis sinensis. [Methods] A total of 93
hamsters, each infected with 30 C. sinensis metacercariae, were treated intragastrically with
106



W8 %% » ABSTRACTS OF RESEARCH ARTICLES

above-mentioned drugs at a single dose. @ In order to observe the effect of the drugs against
juvenile C. sinensis, 20 out of 31 infected hamsters were randomly divided into 4 groups (5
hamsters per group) 14 d post-infection : artesuante 300 mg/kg, tribendimidine 100 mg/kg or 200
mg/kg, and praziquantel 200 mg/kg. Other 6 hamsters were divided equally into 2 groups 24 d
post-infection and treated with tribendimidine 200 mg/kg and artesunate 300 mg/kg, respectively.
The remained 5 untreated hamsters served as control. @) Twenty-two hamsters were randomly
divided into 5 groups (4-5 hamsters per group) 28 d post-infection and treated with
tribendimidine 25 mg/kg or 50 mg/kg, artesunate 25 mg/kg and praziquantel 50 mg/kg,
respectively. Other untreated hamsters served as control. 3) Forty hamsters 28 d after infection
were randomly divided into 8 groups (4-6 hamsters per group) and treated with tribendimidine
50 mg/kg, 100 mg/kg or 200 mg/kg, artesunate 100 mg/kg or 200 mg/kg, praziquantel 100
mg/kg or 200 mg/kg, respectively. The remained hamsters served as control. All hamsters were
sacrificed 14 d post-treatment and worms were recovered from the bile duct and liver tissue. The
mean worm burden and its reduction were calculated. The differences of mean worm burden
between each treated group and the corresponding control were analyzed statistically. [Results]
In hamsters infected with 14-d-old C. sinensis and treated orally with tribendimidine at a single
dose of 100 or 200 mg/kg, the mean worm burdens were significantly lower than that of the
control (P<0.01) with a worm reduction of 90.6% and 85.9% respectively. The mean worm
burden obtained from the infected hamsters treated with praziquanel at a single dose of 200
mg/kg was also significantly lower than that of the control (P<0.05) with a worm reduction of
71.9%. However, the difference of mean worm burden between artesunate and control groups
was not statistically significant. The juvenile parasites developed into adult worms 24 d after
infection. By administering tribendimidine 200 mg/kg to the adult C. sinensis-infected hamsters,
the mean worm burden was significantly lower than that of the control (P<0.01) with a worm
reduction of 89.8%. Whilst the administration of artesunate at a higher dose of 300 mg/kg, all
hamsters were cured. Further tests indicated that tribendimidine in a lower dose of 25 mg/kg to
the hamsters 28 d after infection resulted in a significantly lower mean worm burden compared
to the control (P<0.05) with a worm reduction of 71.8%. With an increased dose of
tribendimidine 100 mg/kg, all hamsters were cured. The worm reduction was only 20.0% and
56.4% when 25 mg/kg and 100 mg/kg of artesunate were admini-stered. With 200 mg/kg
artesunate, the worm reduction reached as high as 98.5% and the mean worm burden was
significantly lower than that of the control (P<0.01). Furthermore, administration of praziquantel
at a dose of 100 mg/kg or 200 mg/kg at 28 d post-infection resulted in a significantly lower mean
worm burden than that of the control (P<0.05) with a worm reduction of 78.9% and 83.5%
respectively. [Conclusions] In hamster model, tribendimidine and praziquantel exhibit
promising effect against both juvenile and adult C. sinensis,

while artesunate is only efficacious against adult worms.
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CURRENT SITUATION AND DEVELOPMENTAL TREND OF
ANTHELMINTICS BY BIBLIOMETRICS

ZHENG Qi CHENYing TIAN Li-guang ZHOU Xiao-nong

[Objective] To understand the current situation and developmental trend of anthelmintics in
English journals through a bibliometric anaylsis. [Methods] The literature was searched in

LR I3

Pubmed Database (1997-2007) using the following key words: “drug therapy”, “anthelmintics”,

EEENT3 2

“humans”, “pharmacology”, and “parasitology”. Access Database was constructed by relative

literature through proper data admission method. The relative articles in the database were sorted
by different categories, such as “research categories”, “publishing year” and “research drug”.
Data were analyzed by using SPSS software. [Results] The annual number of anthelmintics
articles increased steadily from year 1997 to 2007. The average number of annual increase was
about 6. The major research category was applied research. The major diseases were
schistosomiasis, filariasis, ascariasis, echinococcosis and hookworm disease. The number of
articles on schistosomiasis was higher than that of other four diseases (P<0.05) . The major
drugs involved were albendazole, praziquantel, mebendazole, ivermectin and
diethylcarbamazine. Articles on the anthelmintics were published mostly in medical journals.
From the total database, articles published at the top five journals occupied 5.52%, 4.39%,
3.76%, 3.26%, and 3.26%, respectively. [Conclusions] Increasingly importance has been
attached to anthelmintics in the last decade. Meanwhile, the researchers focused on a few
anthelmintics, and it is inevitable to develop new drugs.

COMPLETE MITOCHONDRIAL GENOME SEQUENCE OF
ONCOMELANIA HUPENSIS (GASTROPODA: RISSOOIDEA)

LI Shi-zhu  WANG Yi-xiu® LIUQin LV Shan WANG Qiang WU Ying ZHANG Yi
ZHOU Xiao-nong

[Objective] To sequence and analyze the complete nucleotide sequence of the
mitochondrial genome of Oncomelania hupensis. [Methods] Four long fragments were
amplified by long PCR using the primers designed based on mtDNA-CO I , Cytb, 16S rRNA
and COIII gene sequences, and sequenced by conserved primer-walking. [Results] The
mitochondrial genome (GenBank accession no. FJ997214) was a circular molecule of 15 182
bp with a total A+T content of 67.32%, and contained 13 protein-coding genes, 2 ribosomal
RNA genes, 22 tRNA genes, and an A+T-rich region of 72 bp. All 13 protein-coding genes of
the O. hupensis mtDNA used ATG as start codon. Canonical TAA and TAG termination codons
were found in 12 protein-coding genes, and the remaining one (ND1) had an incomplete
termination codon (T) . Two short gene overlaps were found with a length of 4 bp and 7 bp,

respectively. The length of 21 total intergenic region of mtDNA was 145 bp ranging from 1-30
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bp. A total of 22 transferring RNA were found, all of which were typical cloverleaf structure
except for two tRNASer, one tRNAGIn and one tRNAlle. [Conclusions] The complete

sequence of O. hupensis mitochondrial genome has been determined.

1 College of Life Science, Shanxi Normal University, China

DETECTION OF CALF-ORIGIN CRYPTOSPORIDIUM BOVIS DNA BY
LOOP-MEDIATED ISOTHERMAL AMPLIFICATION

YUAN Zhong-ying SHEN Yu-juan* CAO Jian-ping ZHOU He-jun LU Wei-yuan
CHEN Qin NI Yi-chang TANG Lin-hua

[Objective] To detect calf-origin Cryptosporidium bovis by loop-mediated isothermal
amplification (LAMP). [Methods] The DNA was extracted from calf faeces infected with
Cryptosporidium. According to Cryptosporidium 18S rRNA sequence and the mechanism of
LAMP, 4 Cryptosporidium specific primers were designed for LAMP detection of
Cryptosporidium and Giardia lamblia, the DNA from normal calf faeces was used for the
negative control. The LAMP products were stained by SYBR Green I and analyzed by
electrophoresis. [Results] After staining, the LAMP products from Cryptosporidium oocysts
DNA turned green while the negative control and Giardia lamblia DNA kept brown.
Electrophoresis analysis showed the LAMP product of Cryptosporidium was with characteristic
ladders, while the negative control and Giardia lamblia without. [Conclusions] LAMP assay is a
simple, sensitive and specific method for detection Cryptosporidium in cattle faeces.

* Supported by the Special Program for Scientific Research of Public Health, China (No. 200802012 ) and National Key Program for Infectious Disease of
China (No. 2008ZX1004-002, 2009ZX10602, 2008ZX10004-011)

CURRENT SITUATION AND CONTROL STRATEGY OF
CRYPTOSPORIDIOSIS IN CHINA

Shen Yu-juan Chen gin  Cao Jian-ping

Cryptosporidiosis is one of the world's six major diarrheal diseases, belonging to emerging
infectious diseases, and it’s the main cause of death for AIDS patients. Cryptosporidium oocysts
contaminate water, food, causing cryptosporidiosis outbreak. Diarrhea caused by
Cryptosporidium oocysts is ranked the first or the second in the parasitic diarrhea, and has
become a major public health issue. There is no drugs to treat cryptosporidiosis effectively and
no vaccines to prevent it. Cryptosporidiosis is widely epidemic in China. This paper reviewed

the current situation and control strategy of cryptosporidiosis in China.

* Supported by the Special Program for Scientific Research of Public Health, China (200802012) and National Key Program for Infectious Disease of
China (2008ZX10004-002, 2008ZX10004-201, 2008ZX10004-011)
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PATHOMORPHOLOGY OBSERVATION ON NUDE MICE IMMUNIZED
AND CHALLENGED WITH THIRD-STAGE INFECTIVE HOOKWORM
(ANCYLOSTOMA CANINUM) LARVAE

GUO Jian WU Jia-tong YANG Yuan-ging XUE Jian QIANG Hui-gin XIAO Shu-hua

[Objective] To investigate the feasibility of vaccine screening animal model of nude mice,
inflammatory responses in the lung, skin and underlying subcutaneous tissue and muscles of
nude mice and morphology changes of third stage hookworm larvae of Ancylostoma caninum
(AcL3) were observed. [Methods] Nude mice were immunized subcutaneously with three doses
of 500 AcL3 at 2-week intervals, and then challenged percutaneously with 500 AcL3. Lungs and
skins were excised from post-challenge nude mice at intervals between 6h and 7days, and then
examined by light microscopy. Non-immunized nude mice served as negative controls. [Results]
In both non-immunized mice and majority immunized mice the AcL3 exhibited no structural
damage and infiltrating inflammatory cells were absent from the surrounding tissues. There were
no changes in the skin and lung architecture. However, about 0.5%~2.2% AcL3 in the skin of
immunized mice exhibited cuticular swelling, damage and even dead and the surrounding tissue
was infiltrated by polymorphonuclear inflammatory cells. From 24h to 72h post-challenge,
granulomata were observed surrounding dead AcL3. [Conclusions] Weak post-vaccination host
immune response against challenge AcL3 seen in nude mice showed that it was unsuitable for
them used as vaccine screening animal model.

IDENTIFICATION AND EVALUATION OF KERNAL AUTHORS FROM
MAIN CHINESE PARASITOLOGICAL JOURNALS

CHEN Qin JI Xiao-yun HONG Yu-mei

[Objective] To identify the kernal authors of Chinese parasitological journals and analyze
the characteristic of the parasitological research in China thus to give the editors clues of inviting
the authors to write papers for the journals. [Methods] The kernal authors of 8 Chinese
parasitological journals, i.e. Chinese Journal of Parasitology and Parasitic Diseases, Chinese
Journal of Schistosomiasis Control, Journal of Pathogen Biology, International Journal of
Medical Parasitic Diseases, Acta Parasitologica et Medica Entomologica Sinica, Parasitoses and
Infectious Diseases, Journal of Tropical Medicine and Journal of Tropical Diseases and
Parasitology during 2006-2007 were identified and evaluated based on the numbers of articles
and the citation frequency of the authors with the method of synthetical index according to the
document metrology. [Results] There were 1 807 articles published in these eight Chinese
journals of parasitology during 2006-2007. Ninty four kernal author’s candidates who had at
least 3 articles published in the journals and twenty eight kernal authors whose synthetical
indexes were greater than the average synthetical indexes were identified. [Conclusions] The
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kernal authors of Chinese parasitological journals during 2006-2007 were identified and
evaluated with the method of synthetical index.

THE PROGRESS OF EPIDEMIOLOGICAL STUDIES ON THELAZIASIS
ZHOU Xiao-jun ZHANG Yi

Tyhelaziosis is one of the parasitic zoonoses affecting eyes of humans and domestic
animals. Tyhelaziosis is prevalent in many countries in Asia. In recent years, with climate change
such as global warming, the epidemic of Thelazia callipaeda(T.cp) infection continues
expanding epidemic at home and abroad. In Europe, T.cp has been found in the eyes of dogs,
cats and foxes in Italy and France, and recently, also in humans. In this paper, we reviewed the

epidemiological characteristics, treatment and prevention researches of the disease.

FURTHER CLINICAL OBSERVATION ON TRIBENDIMIDINE AGAINST
INTESTINAL HELMINTH INFECTION AND THE NEW PROGRESS IN
LABORATORY STUDY

XIAO Shu-hua

Tribendimidine is a new broad—spectrum anthelmintic agent developed in China. After
tribendimidine enteric—coated tablet was approved by the Chinese State Food and Drug
Administration in 2004, a phase IV clinical trial Was carried out during 2006-2007 . Through the
treatment of the larger sample of patients with intestinal helminthiasis and various ages,
including children , the efficacy of tribendimidine enteric-coated tablet against Ascaris
lumbricoides infection and hookworm infection was further confirmed. When the drug was
administered orally to the adults and children patients at a single dose of 400 mg and 200 mg,
espectively. Tribendimidine Was also showed promising efficacy against Enterobius
vermicularis infection in children. In recent years, the results from the laboratory study and
clinical trial indicate that tribendimidine exhibits promising effect against several species of
trematodes , including Clonorchis sinensis, Opistorchis viverrini , Echinoswma caproni,
Strongyloides spp. and Taenia spp. . This paper summarizes the new pragresa on tribendimidine
research.
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SCANNING AND TRANSMISSION ELECTRON MICROSCOPE
PRELIMINARY OBSERVATION ON ADULTS AND EGGS OF
ARMILLIFER AGKISTRODONTIS

Chen Shao-hong  Chenying  Zhang Yong-nian Chang Zheng-shan

[Objective] To observe on ultrastructure of adults and eggs of Armillifer agkistrodontis by
scanning and transmission electron microscope. [Method] Adults and eggs of Armillifer
agkistrodontis were embedded in epoxy resin after cleaning, fixing, drying, and treating with
sputtering gold. The material was cut into thin sections with a LKB-E super slicer, double
stained and viewed in S-520 scanning electron microscope and Philp CM210 transmission
electron microscope. [Results] There were 6-9 abdominal annuli of adult A. agkistrodontis in
scanning electron microscope, waved folds were seen between the abdominal annuli of the body
surface. There was a pair of curved hamuli on both sides of the mouth, while small spines like
mastoid process were all cover with the shape of the body. Scattered, raised oval pore-like sense
organ was only seen on the both sides of the front and the end of the adult A. agkistrodontis, anal
pore and genitalia were seen at the abdominal end. There were three cortical layers of adult A.
agkistrodontis in transmission electron microscope, they were outer cortex, inner cortex and base
plate (membrane). Eggs of A. agkistrodontis were oval in transmission electron microscope, they
had a frame of three layers, outer membrane, transparent layer and medullary layer.
[Conclusions] Small spines like mastoid process are all cover with the shape of the adult A.
agkistrodontis, scattered sense organ was only seen on the both sides of the front and the end of
the body, while it was different from larval A. agkistrodontis whose sense organ was all cover
with the body. There were three cortical layers of adult A. agkistrodontis in transmission electron
microscope, they were outer cortex, inner cortex and base plate (membrane), which was different
from the six-layer frame of larval A. agkistrodontis. Eggs in the ovary were obviously different

from vitro eggs in scanning and transmission electron microscope.

* Supported by Ministry of Science and Natural Resources Platform Project ( 2005DKA21104)

COMPARISON ON THE METHODS OF DNA EXTRACTION FROM
LUNGS OF POMACEA CANALICULATA USED IN PCR ASSAY

WEI Fu-rong LU Shang ZHANG Yi

To compare the efficiency of methods of DNA extraction from lungs of Pomacea
canaliculata used in PCR assay, 80 P.canaliculata collected in field were divided into 8 groups
and the lungs of each snail were separated from the soft body. Six methods of DNA extraction
from lungs of P.canaliculata were used to extract DNA from lungs, i.e. With Qiagen, Tiangen,
and Omega commercial DNA extraction kits, guanidine thiocyanate method, Chelex 100 resin
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method and Chelex-silica particle method. The 16S rDNA of C.canaliculata was amplified by
PCR and the concentration of PCR-products relative to marker was determined in order to
evaluate the efficiency of each method. It was demonstrated that each method was valid to
extract DNA from lungs used in PCR assay, but the concentrations of PCR-products were
different. The concentrations of PCR-products obtained by Qiangen kit, Omega kit, Chelex 100
resin method and Chelex-silica particle method were significantly higher than those of other 4
methods of DNA extraction, in which Qiangen and Omega kits were suitable for small sample
size. In term of efficiency and cost, Chelex 100 method and Chelex-silica particle method were
feasible for large sample scale, while the guanidine thiocyanate method was preferred due to its
fast extraction and low cost, but on account of its toxicity, it is used in urgent status or in large
scale of sample extraction.

STUDY ON THE MOLLUSCICIDAL EFFECT OF HL AGAINST
ONCOMELANIA HUPENSIS

Zhu Dan* Zhang Yi® Liu He-xiang® Zhou Xiao-nong® Zhang Gong-hua® Zhang Si-qing?
Cao Zhi-guo® Wu Wei-duo® Li Wen-xin ®

[Objective] To evaluate the molluscicidal effect of the HL against Oncomelania snails in
laboratory and field. [Methods] The experiment of HL against the snails by spray, immersion
and climbing Test in laboratory. Spray method was performed in field to compare the effect of
wettable powder of 50% niclosamide ethanolaminesalt. [Results] In laboratory, the LC50 of HL
by spray method for 1, 2, 3 days was 269 g/m2 117 g/m2 and 65 g/m2, by immersion method for
1, 2, 3 days was 115 mg/L 10.6 mg/L and 9.9 mg/L, respectively. In the field, the death rates of
the snails sprayed with 80 g/m2 of HL after 15 days or were 80%, immersion with 40 g/m3 after
3 days also were 80%. [Conclusions] The HL had molluscicidal effect against Oncomelania

snails.

1 Anhui Institute of Parasitic, China
2 Huazhong Normal University, China

THE POLYMORPHISMS OF PFCRT 72-76 IN PLASMODIUM
FALCIPARUM ISOLATED FROM CHINA AND THEIR RELATIONSHIPS
WITH CHLOROQUINE RESISTANCE

ZHANG Guo-ging GUAN Ya-yi TANG Lin-hua HU Ling FENG Xiao-ping CAIl Yue
YAO Jun-min  LIU De-quan

To investigate the polymorphisms of Pfcrt 72-76 in Plasmodium falciparum isolated from
Hainan and Yunnan provinces, so as to determine the correlation between the prevalence of
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polymorphisms and the level of chloroquine resistance of P. falciparum isolates. Blood samples
were taken from the cases detected as falciparum malaria in Yunnan and Hainan provinces.
Nested PCR was applied to amplify the fragments of Pfcrt gene including the 72nd to 76th
condon. DNA sequencing was carried out for the nested PCR products. Chloroquine resistance
of the same isolates was measured by the in vitro microtest. The chloroquine sensitivity of
P.falciparum isolates from Yunnan and Hainan carried CVMNK genotype in Pfcrt 72-76, and the
chloroquine resistant P.falciparum isolates from Hainan carried CVIET genotype in Pfcrt 72-76.
For the chloroquine resistant isolates from Yunnan,one carried carry CVIKT genotype, one
carried SVMNT genotype, and the others carried CVIET genotype. The chloroquine sensitivity
Pfalciparum isolates from China carry CVMNK genotype in Pfcrt 72-76; most of the
chloroquine resistant isolates CVIET genotype in Pfcrt 72-76; the polymorphisms in Pfcrt 72-76
may be used as a molecular marker in the surveillance of the changes of chloroquine resistance
in P. falciparum.

CLONING AND CHARACTERIZATION ANALYSIS OF THE FULL
LENGTH CDNA OF RPL26 OF BABESIA ORIENTALIS

LiuQin Zhou Dan-na' ZhangYing' HeLan' Zhou Yan-gin Zhao Jun-long*

[Objective] To isolate the full length ¢cDNA sequence of ribosomal protein L26 of
B.orientalis, and analyse the characterization of the RPL26. [Methods] The full length cDNA
sequence of RPL26 was obtained by amplification from the cDNA library of B.orientalis using
the specific 5’ primer of RPL26 EST and 3’ universal primer. The protein sequence was analysed
by bio-software and in GenBank by Blastx, and phylogenetic tree (N-J) was constructed based
on amino acid sequences of RPL26 of B.orientalis and other organisms. [Results] The full
length is 716 bp (GenBank accession number: FJ492804), and the open reading frame is 414 bp,
encoding 127 amino acids. The Blastx analysis showed that the amino acid sequences of RPL26
was conserved during evolution, and phylogenetic tree showed that its genetic distance is close
to B.bovis and T.parva. [Conclusions] The RPL26 of B.orientalis is obtained in the first time,
and the RPL26 maybe useful in the study of phylogenetic relationships of organisms and

ribosomal protein.

1 National Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University
* Supported by the National Natural Science Foundation of China (No. 30070572, 30671575); The Ministry of Education for New Century Excellent Talent
Support Program (No. NCET-06-0668)
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COMPARISON OF DIAGNOSTIC METHODS IN DETECTION OF
STRONGYLOIDES STERCORALIS AND HOOKWORM

Du Zun-wei' Jiang Jin-yong" Peter Steinmann®> Wang Jian' Zhou Hui® Lv Shan®
Wang Xue-zhong" Dao Tian-you! Dao Hong-xiang® Zhu Jian-ping* Zhang Lao-san’
Chen Shao-giu> NiKan® ChenRan® Su Mei-hui’® Li Hong-bing* Che Ying*
Zhou Xiao-nong®

A village with high infection rate of soil-transmitted nematodes in Menghai County,
Yunnan Province was selected as the study area, and 239 individuals were randomly sampled for
the experiment. Three stool samples were collected from each individual, and each stool sample
was processed with the Kato-Katz, Koga and Baermann techniques for detection of
Strongyloides stercoralis and hookworm. The detection rate of Strongyloides stercoralis was 0
using the Kato-Katz technique, 11.72% using the Koga technique and 12.55% using the
Baermann technique, while the detection rate of hookworm was 64.44% using the Kato-Katz
technique, 57.74% using the Koga technique and 4.60% using the Baermann technique. In
conclusion, the Baermann technique is only suitable for detection of Strongyloides stercoralis,
and the Kato-Katz technique only for detection of hookworm, while the Koga technique can be
used for detection of Strongyloides stercoralis and hookworm.

1 Yunnan Institute of Parasitic Diseases, China

2 Department of Public Health and Epidemiology, Swiss Tropical Institute, Basel, Switzerland

3 National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, China
4 Xishuangbanna Prefecture Center for Disease Control and Prevention, Yunnan, China

5 Menghai county Center for Disease Control and Prevention, Yunnan, China

EPIDEMIOLOGICAL SURVEY OF LYMPHATIC FILARIASIS AND
CONTROL MEASURE IN CHINA

CHEN Hai-ning

Lymphatic filariasis once widely distributed in 864 counties of 16 provinces, autonomous
region and municipalities (P/R/M) in the country and the cumulative number of patients was
nearly 31 million. The major strategy for control was to elimination the source of the infection,
namely, chemotherapy by using diethylcabamazing, followed by systemic supervision. The
objecive of basic elinination of filariasis the whole country reached in 2006 as assessed by the
world health organization. This is a short review on its epidemiology and control based on the
"Country report on the elimination of Lymphatic filariasis in china" issued by the Ministry of
health and relevant P/R/M.
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IN VITRO HISTIDINE-RICH PROTEIN 2 DOUBLE-SITE SANDWICH
ENZYME-LINKED IMMUNOSORBENT ASSAY FOR USING IN
ANTIMALARIAL DRUG SENSITIVITY TESTING

Huang Fang Feng Xiao-ping Zhou Shui-sen Tang Lin-hua

[Objective] To determine the feasibility of Histidine-rich protein 2 double-site sandwich
enzyme-linked immunosorbent assay for using in antimalrial drug sensitivity testing in vitro.
[Methods] The dose-response curves and the effective concentration that resulted in a 50%
inhibitory of parasitemia (IC50) of chloroquine, pyronaridine phosphate, artesunate, artemether,
dihydroartemisinin against Plasmodium falciparum strain FCC1/HN and FCCSM/YN cultured
in vitro tested by HRPII-ELISA were compared with those determined by Rieckmann’s in vitro
micro-technique. [Results] The IC50s of above drugs to chloroquine sensitive Plasmodium
falciparum were 4.7 n mol/L. 2.90 n mol/L. 3.12 n mol/L. 4.30 n mol/L. 2.18 n mol/L
respectively and which to chloroquine resistance Plasmodium falciparum were110.4 n mol/L.
3.87nmol/L. 4.31nmol/L. 3.90 n mol/L. 3.17 n mol/L. And the results of both techniques are
similar or identical by correlation analysis (R2=0.96 , P<0.001). [Conclusions] The
HRPII-ELISA was sensitive, rapid, easily interpreted and would be suitable for testing

antimalarial drugs sensitivity in vitro.

ESTABLISHMENT OF AND OBSERVATION ON THE LIFE CYCLE OF
ANGIOSTRONGYLUS CANTONENSIS IN LABORATORY SETTING

LIU He-xiang ZHANGYi LV Shan HU Ling ZHOU Xiao-nong

[Objective] To establish and observe the life cycle of Angiostrongylus cantonensis in
laboratory setting, and to further understand the growth-development process and pathogenicity
of A. cantonensis in hosts, in order to provide basic information for the disease control.
[Methods] SD rats were infected by third stage larvae (L3) of A. cantonensis collected from
Fujian province via intragastric injection, peritoneal injection, subcutaneous injection and skin
exposure. Snails of Pomacea canaliculata filial generation from Fujian province were infected
with first stage larvae (L1) of A. cantonensis, and then were halved and placed in aquarium
setting and environment without water, respectively. Both settings were kept with a room
temperature of 25.5~26.5 C. The growth-development process, morphology, distribution and
pathogenicity of A. cantonensis larvae living in snails and rats were observed. [Results] The
infection rate by intragastric injection was higher than that by other infection ways. Dormancy of
snail located in setting without water little affected on growth and development of A. cantonensis
larvae in snails. A single life cycle in laboratory could be completed for 50 days as shortest. L3
of the parasite developed in snail at dormant status in dry setting without water could be detected
in snail tissue about 16.5 days post infection, while that in water setting could be detected about
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18.5 days post infection. And its L1 could be hatched in rat feces about 33.5 days post infection.
L3 was mainly distributed in lung, food muscle and liver of the infected snail. Pathological
nodes in capsules containing larvae on lung wall of the infected snail were visible under
microscope. The parasite characteristics of distribution of refractive granules, head features and
sheath number were main features in morphologically distinguishing thelarval development
stages in snails. Definitive host rats mainly died of pulmonary fibrosis due to worm eggs and
worm clot. [Conclusions] Intragastric injection and dormant P. canaliculata were key way to
maintain more effectively life cycle of A. cantonensis in laboratory. The period of a single life
cycle maintained in laboratory setting depends on several features, e.g. mollusk intermediate
host, lung structure of the snail host and larvae nodes in lung capsule of the snail.

HUMAN ANGIOSTRONGYLIASIS OUTBREAK IN DALI, CHINA

LvShan ZhangYi Chen Shao-Rong® Wang Li-Bo? FangWen' Chen Feng®
Jiang Jin-Yong 2 LiYuan-Lin® Du Zun-Wei? Z hou Xiao-Nong

BACKGOUND: Several angiostrongyliasis outbreaks have been reported in recent years
but the disease continues to be neglected in public health circles. We describe an outbreak in
Dali, southwest China in order to highlight some key problems for the control of this helminth
infection. METHOD/PRINCIPAL FINDINGS: All available medical records of suspected
angiostrongyliasis patients visiting hospitals in Dali in the period 1 October 2007-31 March
2008 were reviewed, and tentative diagnoses of varying strengths were reached according to
given sets of criteria. Snails collected from local markets, restaurants and natural habitats were
also screened for the presence of Angiostrongylus cantonensis. A total of 33 patients met criteria
for infection, and 11 among them were classified as clinically confirmed. An additional eight
patients were identified through a surveillance system put in operation in response to the
outbreak. The epidemic lasted for 8 months with its peak in February 2008. Of the 33 patients,
97.0% complained of severe headache. 84.8% patients had high eosinophil cell counts either in
the peripheral blood or in cerebrospinal fluid (CSF). Three-quarters of the patients were treated
with a combination of albendazole and corticosteroids, resulting in significantly improved
overall conditions. Twenty-two patients reported the consumption of raw or undercooked snails
prior to the onset of the symptoms, and approximately 1.0% of the Pomacea canaliculata snails
on sale were found to be infected with A. cantonensis. The snails were also found in certain
habitats around Dali but no parasites were detected in these populations.
CONCLUSIONS/SIGNIFICANCE: The import and sale of infected P. canaliculata is the
likely trigger for this angiostrongyliasis outbreak. Awareness of angiostrongyliasis must be
raised, and standardized diagnosis and treatment are needed in order to provide clinicians with a

guide to address this disease. Health education campaigns could limit the risk, and a
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hospital-based surveillance system should be established in order to detect future outbreaks.

1 Institute of Research and Control of Schistosomiasis in Dali Prefecture, China

2 Yunnan Institute of Parasitic Diseases, China

*Supported by the Chinese National Natural Science Foundation (grant no. 30590373), the Ministry of Science and Technology (grant numbers
2003BA712A09-01, 2005DKA21100, and 2007BAC03A02), and the Chinese Important Scientific Research Project on Infectious Diseases (grant no.
2008ZX10004-011).

ANGIOSTRONGYLUS CANTONENSIS: MORPHOLOGICAL AND
BEHAVIORAL INVESTIGATION WITHIN THE FRESHWATER SNAIL
POMACEA CANALICULATA

LvShan ZhangYi LiuHe-xiang Zhang Chao-wei Peter Steinmann Zhou Xiao-nong
Jurg Utzinger*

An infection with Angiostrongylus cantonensis, the main causative agent for human
eosinophilic encephalitis, can be acquired through the consumption of the freshwater snail
Pomacea canaliculata. This snail also provides a suitable model to study the developmental
morphology and behavior of A. cantonensis larvae, facilitated by the snail’s distinct lung
structure. We used microanatomy for studying the natural appearance and behavior of A.
cantonensis larvae while developing within P. canaliculata. The distribution of refractile
granules in the larval body and characteristic head structures changed during the developmental
cycle. Two well-developed, rodlike structures with expanded knob-like tips at the anterior part
were observed under the buccal cavity as early as the late second developmental stage. A
“T”-shaped structure at the anterior end and its tenacity distinguished the outer sheath from that
shed during the second molting. Early first-stage larvae obtained from fresh rat feces are free
moving and characterized by a coiled tail, whereas a mellifluous “Q”-movement was the
behavioral trait of third-stage A. cantonensis larvae outside the host tissue. In combination, the
distribution of refractive granules, distinct head features, variations in sheaths, and behavioral
characteristics can be utilized for differentiation of larval stages, and for distinguishing A.
cantonensis larvae from those of other free-living nematodes.

1 Department of Public Health and Epidemiology, Swiss Tropical Institute, Basel, Switzerland
* Support by Chinese Ministry of Science and Technology (grant no. 2003BA712A09-01), the Swiss National Science Foundation (project no.
PBBSP3-123193, no. PPOOB-102883 and PPOOB-119129).

INVASIVE SNAILS AND AN EMERGING INFECTIOUS DISEASE:
RESULTS FROM THE FIRST NATIONAL SURVEY ON
ANGIOSTRONGYLUS CANTONENSIS IN CHINA

LvShan ZhangYi LiuHe-xiang HulLing YangKun Peter Steinmann Chen Zhao *,
Wang Li-ying *  Jiirg Utzinger’  Zhou Xiao-nong

BACKGOUND: Eosinophilic meningitis (angiostrongyliasis) caused by Angiostrongylus
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cantonensis is emerging in mainland China. However, the distribution of A. cantonensis and its
intermediate host snails, and the role of two invasive snail species in the emergence of
angiostrongyliasis, are not well understood. METHODOLOGY/PRINCIPAL FINDINGS: A
national survey pertaining to A. cantonensis was carried out using a grid sampling approach
(spatial resolution: 40 640 km). One village per grid cell was randomly selected from a 5%
random sample of grid cells located in areas where the presence of the intermediate host snail
Pomacea canaliculata had been predicted based on a degree-day model. Potential intermediate
hosts of A. cantonensis were collected in the field, restaurants, markets and snail farms, and
examined for infection. The infection prevalence among intermediate host snails was estimated,
and the prevalence of A. cantonensis within P. canaliculata was displayed on a map, and
predicted for non-sampled locations. It was confirmed that P. canaliculata and Achatina fulica
were the predominant intermediate hosts of A. cantonensis in China, and these snails were found
to be well established in 11 and six provinces, respectively. Infected snails of either species were
found in seven provinces, closely matching the endemic area of A. cantonensis. Infected snails
were also found in markets and restaurants. Two clusters of A. cantonensis—infected P.
canaliculata were predicted in Fujian and Guangxi provinces.
CONCLUSIONS/SIGNIFICANCE: The first national survey in China revealed a wide
distribution of A. cantonensis and two invasive snail species, indicating that a considerable
number of people are at risk of angiostrongyliasis. Health education, rigorous food inspection
and surveillance are all needed to prevent recurrent angiostrongyliasis outbreaks.

1 Ministry of Health of China

2 Department of Public Health and Epidemiology, Swiss Tropical Institute, Basel, Switzerland

*Supported by a Ministry of Science and Technology grant (no. 2003BA712A09-01) and the National Natural Science Foundation (no. 30590373). P.
Steinmann (project no. PBBSP3-123193) and J. Utzinger (project no. PPOOB-102883 and PPOOB-119129) are grateful to the Swiss National Science
Foundation for financial support

EFFECT OF SINGLE-DOSE ORAL ARTEMETHER AND
TRIBENDIMIDINE ON THE TEGUMENT OF ADULT CLONORCHIS
SINENSIS IN RATS

Xiao Shu-hua Keiser J Xue Jian Tanner M Morson G  Utzinger J

The tegument of trematodes plays a key role in nutrient absorption, exerts secretory
functions, protects the parasite against the immune system of the host, and is a target for
anti-trematocidal drugs. We performed a temporal examination of tegumental changes following
artemether and tribendimidine administration on adult Clonorchis sinensis in rats using scanning
electron microscopy. Rats infected with C. sinensis for 6 weeks were treated orally with a single
dose of artemether (150 mg/kg) or tribendimidine (300 mg/kg). Worms were collected between
8 h and 7 ays (artemether) and between 4 h and 2 days post-treatment (tribendimidine). Worms
recovered from untreated rats served as controls. Eight hours after artemether administration, the
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tegument of C. sinensis was extensively disrupted, including severe swelling, fusion and
vacuolization, and the suckers were damaged. Four hours after administration of tribendimidine,
C. sinensis worms showed extensive tegumental alterations, characterized by massive sloughing,
and the suckers were damaged. Interestingly, the severity of tegumental changes did not progress
further with time. Our results show that both artemether and tribendimidine rapidly disrupt the
tegument and damage the suckers of adult C. sinensis. The subtle differences in tegumental
changes induced by artemether and tribendimidine might indicate different mechanisms of

action of these drugs against C. sinensis.

THE IN VITRO AND IN VIVO EFFECT OF TRIBENDIMIDINE AND ITS
METABOLITES AGAINST CLONORCHIS SINENSIS

Xiao Shu-hua Xue Jian Xu Li-li  Zheng Qi Qiang Hui-gin  Zhang Yong-nian

The purpose of the study was to understand the in vitro and in vivo effect of tribendimidine
(TBD) and its metabolites of p-(1-dimethylamino ethylimino) aniline (aminoamidine, deacylated
amidantel, BAY d 9216, dADT), acetylated dADT (AdADT), terephthalaldehyde (TPAL), and
terephthalic acid (TPAC) against adult Clonorchis sinensis. In in vitro test, the adults of C.
sinensis were placed to each of the 24 wells of a Falcon plate and maintained in Hanks' balanced
salt solution—20% calf serum. Besides observation on the direct in vitro effect of TBD and its
metabolites, the worms exposed to TBD and its metabolites for 1-24 h were transferred to the
medium without drug and incubated continually for another 72 h. The reversible effect of TBD
and its metabolites was assessed by the recovery of worm motor activity and parasite survival. In
in vivo test, 235 rats were divided into five batches for oral infection of each rat with 50 C.
sinensis metacercariae. Five to 6 weeks post-infection, groups of rats were treated orally or
intramuscularly with a single dose of TBD or its metabolites, while untreated but infected rats
served as control. All treated rats were killed 2 weeks post-treatment for assessment of efficacy.
When adult C. sinensis were exposed to TBD or dADT 0.5 pg/mL, they were paralyzed rapidly
accompanied by dilatation of the gut. The in vitro effect of AJADT decreased significantly,
which was at least lower than 20- to 40-fold compared with TBD and dADT. TPAL and TPAC
at a high concentration of 100 pug/mL exhibited no effect against adult C. sinensis. In the worms
exposed to TBD or dADT 1 pg/mL for 1 h, well recovery of the worm motor activity from
paralysis was seen in the medium without drug. If exposure time extended to 4-24 h before
transferred to the medium without drug, few worms were dead and most worms showed very
poor recovery of their activity. When the worms exposed to TBD or dADT 10 pg/mL for 1, 4,
and 24 h were transferred to the drug-free medium, recovery of poor motor activity of worms or
worm death was seen. In the worms exposed to AdADT 20 and 40 pug/mL for 1-24 h, more
worms recovered poor motor activity in the medium without drug. In rats infected with C.
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sinensis and treated orally with TBD or dADT, the EDsy and EDgs were 20.318 and 195.358
mg/kg or 18.969 and 268.882 mg/kg. Under the equal dosages used in the treatment of rats
infected with C sinensis, the effects between TBD and dADT or TBD and AJADT were similar.
Intramuscular TBD or dADT at a single dose of 12.5-75 mg/kg showed effect against adult C.
sinensis harbored in rats. TPAL and TPAC exhibit no effect against C sinensis harbored in rats
treated orally with a higher dose of 1 g/kg. The results indicate that TBD and dADT exhibit a
strong in vitro effect to paralyze the adult C. sinensis, but less in vitro effect was seen in AJADT.
TBD, dADT, and AdADT exhibit similar therapeutic effect in oral treatment of rats infected
with C. sinensis, and intramuscular TBD and dADT also show promising effect against C.
sinensis in rats. TPAL and TPAC are ineffective metabolites of TBD.

SPATTIAL EPIDEMIOLOGY IN ZOONOTIC PARASITIC DISEASES:
INSIGHTS GAINED AT THE 1ST INTERNATIONAL SYMPOSIUM ON
GEOSPATIAL HEALTH IN LIJIANG, CHINA 2007

ZHOU Xiao-nong LV Shan YANG Guo-jing" Thomas K Kristensen?> N Robert Bergquist®
Jurg Utzinger®  John B Malone®

The 1* International Symposium on Geospatial Health was convened in Lijiang, Yunnan
province, People's Republic of China from 8 to 9 September, 2007. The objective was to review
progress made with the application of spatial techniques on zoonotic parasitic diseases,
particularly in Southeast Asia. The symposium featured 71 presentations covering
soil-transmitted and water-borne helminth infections, as well as arthropod-borne diseases such as
leishmaniasis, malaria and lymphatic filariasis. The work made public at this occasion is briefly
summarized here to highlight the advances made and to put forth research priorities in this area.
Approaches such as geographical information systems (GIS), global positioning systems (GPS)
and remote sensing (RS), including spatial statistics, web-based GIS and map visualization of
field investigations, figured prominently in the presentation.

1 Jiangsu Institute of Parasitic Diseases, China

2 DBL-Institute for Health Research and Development, University of Copenhagen, Denmark

3 Ingerod, Brastad, Sweden

4 Department of Public Health and Epidemiology, Swiss Tropical Institute, Basel, Switzerland

5 Department of Pathobiological Sciences, School of Veterinary Medicine, Skip Bertman Drive, Louisiana State University, Baton Rouge, LA, USA

HIV/AIDS, PARASITES AND CO-INFECTIONS: PUBLICATION
PATTERNS IN CHINA

Tian Li-guang  Steinmann Peter’ Chen Jia-xu Chen Shao-hong  Zhou Xiao-nong

BACKGROUD: Since its discovery, HIV/AIDS has arguably captured more attention

among the Chinese biomedical research community than most other infectious diseases.
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Traditional parasitic diseases, on the other hand, are perceived as being increasingly neglected.
However, it has long been recognized that interactions between HIV and other infective agents,
including parasites, influence the health status of people living with HIV/AIDS. This study
aimed at systematically reviewing the Chinese scientific literature on HIV/AIDS and parasites
between 1986 and 2006 in order to substantiate or refute these claims, and to highlight neglected
research areas.

RESULTS: Searching the three largest Chinese scientific literature databases, in the China
National Knowledge Infrastructure (CNKI) a total of 24,511 citations dealing with HIV/AIDS
and 15,398 parasite-specific publications were identified. Wanfang Data and VIP Information
(VIP) contained 15,925 and 13,873 entries dealing with HIV/AIDS respectively, while 12,043
and 7,068 hits were scored when searching for parasitological references. The number of
publications dealing with HIV/AIDS in China increased exponentially from 6 in 1986 to 3,372
in 2006 whereas the publication activity in the field of parasitology was more erratic and lately
started to decline. Epidemiology was the most-reported field of endeavor, accounting for 26.0%
and 24.6% of the HIV/AIDS and parasitological literature, respectively, while publications
dealing with health education only represented 2.9% and 0.7% of all publications, respectively.
The total number of Chinese articles focusing on HIV/AIDS and parasite co-infection was 650,
with large year-on-year differences in publication numbers. The single-most frequently studied
system was HIV-Pneumocystis carinii co-infection.

CONCLUSIONS: The present study revealed that in China, the fields of parasitic diseases,
especially opportunistic parasitic infections linked with HIV/AIDS, is increasingly neglected.
This suggests a need to enhance research in the field of opportunistic parasitic infections and

parasitology in general.

1 Department of Public Health and Epidemiology, Swiss Tropical Institute, Basel, Switzerland

THE CONTROL OF HOOKWORM INFECTION IN CHINA
ZHENG Qi CHENYing ZHANG Hao-bing CHEN Jia-xu ZHOU Xiao-nong

BACKGROUD: Hookworm is still one of the three main soil-transmitted
helminthes prevalent in China, and 39 million cases infected with hookworm were estimated in
China in 2006.

RESULTS: The main approach to the control of hookworm infections in China consists of
large-scale deworming, rebuilding sanitation systems in rural areas and health education. The
availability of low-cost, safe and single-dose albendazole make large-scale deworming programs
possible in China. Currently, sanitary latrines with three-cells are recommended by government
for the control of soil-transmitted helminths, since 35% of helminth infections and 83% of worm

eggs could be reduced after using this kind of sanitary latrine. In addition, economic prosperity
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contributes greatly to the reduction of hookworm prevalence, but the inequity of economic and
social development among different regions of China provides a scenario that the worst threat of
hookworm infection is located in the poorest areas of southern and central China. Therefore, it is
necessary to put more investments into prophylaxis and treatment of hookworm in these poor
regions.

CONCLUSIONS: Although the prevalence of hookworm infection has fallen significantly
in the last 15 years in China, the current strategy for controlling hookworm infections still needs
to be strengthened along with the three-pronged approach, e.g. distributing anthelmintic drugs in
schools and undertaking large-scale of hookworm deworming, improving water supplies and
sanitation, and proper health education.
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T FHPEREA T VAL
5Bl AWk 2 Koy, — @ ilalih e dUBR IR i Ay, — R Al by
M HANEARST J7 2 VA7 B SO, R H 7 O & Y REA TR ST
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o, B, EEEAIETTTIg, SRS, DT 2 2 L
AN EE T 5o X AT TR A X ST R 24 B (Kato-Katz 1) L4148 FIE
W AR A A JLUR, RIS 1B R AR A5 8., B HUBL VN I3 T Tk
KN o BT I TEHI BERL > 4105 504> g =4, 20 oA B By s L B3] = SR XU
oy 2k M L e e e A AT 7 RIEAT IS T

(&3] Tzl g Ko B =00 2 Kbk s 473 N, S LIRS 5 AR5
WA NTER LRI 2R U 64.5%, b bk 2k du v B gL X . ey e R g
PR GE Ny 48.4% 8.5%F1 31.5%. sl L yVEL HURGL I o0 KEEMI BT, IR
AEEUETR, KEMACRE, RKEEHEREE.

FRLFRBAT 2R M L BRI ROBUR ] S T s g I I i AP VA T HLUTR TR SR 4 A
65.0%, 64.5%F1 84.1%, ANELIRMN A 13.3%. 25.0%F1 11.1%. B KI5 M = ZREXUPRA K
HRELEEEER,

[E18] AWTFIR A AT, 7 7 0 e 318 I DX 55 g~ 905 2 OB L (1 5% i R 35 0
DRETE G Pe T . SEEM TR AL K ACRIE R R BE B MR . — R0 IR 7 4 HLUr
7R S B R TA A F], 124 R AT B - 2 97 v SR (0 S e BAH DGR T IR BT
FIIEFE.

B2 MR B A R R R BTN 3G BSBA MR B 5 DNA ST 8 RO 5
i GREAIA)  F0 B

BT ey 50 1R LB R 3 17— E AR kg LS00 205 i ot B g ) B o SR TR N A
F DR W AL ARSIV, AT AT BESR i DNA LWk )y . HSP70 VE K —Fh AR 71
FEFTUIIR AT TR G B0 ) W 26 32 00T o TR AL HRE TR o s, H iy 1o R AL
AH OGN H ) iR 38 . Uk B R e I IS A i TR A% BE 4% 4k il (A ypoxanthine - guanine
phosphoribosyltransferase, HGPRT) 2 IfIL W} HL A4 Py B4 NI 1/ B R B ERG 75 Bl Sy MR A% 1 06 A
AR, AE R ARG L AR R A HE EE AR T, 2 iR 7 IR HO R AR AL R

AHIFFT A I A W HOK bl R RNA OB, [ s PCR 4719 1 2 i H A LW e
HSP70 #1 HGPRT L[ . PCR & aifuligyl s, il T4 DNA &8 5 pGEM-T ik
HERE, FeAl IM109 B2 KA # . Jl i BRI N U0l SN, 3RA9 H ISR RO 1 B
Al G I RIL AR pVAX]T rknE:, Wt EA ok, S %E, UEVIATIIUR D
AT H A SR OCRERE AR 11 70 (SJHSP70) AT A I8 ER ¢ 3 T A 19 TS A gl iy A i
i (SJHGPRT) Pifh DNA #1i: pVAXI-SjHSP70 fil pVAX1-SjHGPRT.

AHFTOEE T W DNA P8 117 AU FH BB S e n SRR s 1) S S AR AP R ¥ 75
H C57BL/6 MEPE/NEBENLS R 5 4, 2 15 5, 230 1%/ BOSURB IR DY S UL 5 100
AELER K. 100 pg pVAXT FE ALK . 100 pg pVAXI-SjHSP70 Jii ki 100 pg
pVAX1-SjHGPRT Jiiki. pVAX1-SjHSP70 Al pVAX1-SjHGPRT J5tki#% 100 pg BEA k. L
FaE 3 U, BRI 2 . RRGEE 1R, HHEA MR B RSN, &R 30
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+1 4%, BElEYE S 36 REIA/NR . IFAT Mllgh L8], Wikt DNA ZEEEs)E, /D
VLN ZH A A A R R IA ;s ELISA RrZh SR8, PiFh DNA REpfi)n, /NG
R S 1gG /KO W3 T R S AR BEER KON B . S O AR B R KO B AL A L
pVAXI1-SjHSP70 %240 F1 pVAX1-SjHGPRT 4 41 2H DNA 9 v G 41 1 ek L 42 53 ) oA
34.85%H01 40.25%, /NERIHFALZUON A 5393 4 34.31%F1 26.48%; A e 41 (19 HUR AT
BUH AR IR 2 53 7 27.80%F1 34.54% . S5 45 R W], Wil DNA ¥ i # R % T i/
(I3 23 B H A L UG S e OR3P ) o ARSERS A9 21 pVAX1-SjHSP70 % pVAX1-SjHGPRT
IR N A it — P

AT R A Ja HE— 54 iy H AR I S DNA % 1R800 Fl HSP70 7 7 AT F 9 8852 1
FAitt o

HERBEREFHESERAR
kY& (REARE)  FIF AKA

[B#] @S HEESl. KA AESHERESIERREINRR, W5
VSRR [T 1) S A DR 38 ORI AL B =70 S IRAT SR BE K520, Oh SOV el X
JEPR BT 0 %) AR AR o

[D7iE] 1RGP E AR AL R A . ORI ZIER KR 5 AR ER
AR, LLEMDIT —#H KR @IigH] Spearman I/ A S I 5905 H KW K
FHRK R @LUER H RN ENNZ &, SRAZRTEN AR, @2 chasE,
15 J2E 5 WIS 0 R IR B R IR o @3B R TH 5 2 B 5 DR 28 1 74 M ) S5 45 B9 H
RIRE B ZNT ARG T, B R B R G  FEE AL = AT SR (. 2.
T HUR ARG (LUCC) ARSI R I S R i DAreGIS AR+ 3R 20 tH4d
80 AR\ 1995 =1 2000 AEAF T A1 AR I 1Y 73248 J FL AR vt 585 T Hb S8 2 i AR i
R AR A B B s @3 R T b B SR TR R R LA PR A I T B (20 AL
80 FFAR—1995 4F; 1995 4:—2000 ) HIARMWA, FFEEGIEHAIREIE 0, DA 2
T 15 R T A AR AR SIEIR R RFR o 37K AT HIE R o MBS L 3 B @
e LAREEN RS (GPS) B & RAIE B e A B b A5 B (AR E L i .
BT KRR, SRAPIERR B KRB M0 A (5 s @ik Mapsource SF8FEAT
R e, BT HIEE, AE ArcGIS9.2 BAET, TS B Ja AF by 7K A 1) ds e i
O I o e 3 A 5 /K AR IR B R R B (R ZE vk 25 00 A, 19 3IE I B8 o0 A 5 KAk 43
MK R, @IET FIRGER, SR IENFTA P AT 04, JEERA WA Es S
(IR LG, ST X 2 R 6 T B R 2 R A8 AU

[&R] 1 ARMBEWESIER R R ARG AP H PSRN &2
G E T R RAI BRI Z . 9 H PR (Toean)» A H TP
AU (Tieano1 s A1 FIIFEN B (Ruean) XTIESR IR ARSI DIRR A 75.3%; BTEHLIX
PRI A T i, JUILLL 4 HAL 11 A A PARET s 23 5 HL 11 HINAH
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R NE L Ay A4 I LU LE 2000 45 LUG 8 ETHIE, RIEREERZE (4 3. 1
O AT R AR i R0 6—10 HEK S 5—11 H. 7 H. 8 A HIYRE W =
s w7 A 8 A e R NBU L fr A I LU E 2000 S5 LLE B _ETFI] L, SR UTE
PALRREETETT 7 1 8 F IR S I A0 A o B B 5t e 2. L R APIR DA A 4y
Mrias, MiRTE 1995 4[] L Hu A FH AR AR 1996 AR Jig Ml A EL ey 58 1 [ -4 A B
i, EROE (385.41/10 J1) FUFERESNE (16200 FRHLREAFT . (HEL Rk
ohy 2B MR R BRI T, AR LA S R IR B AR A o DR AT T £ SR A
REIE S bR R 100 508 58 K A R B AR A Ok ey A e [ ) e Ji A

3N 113 AN ERKS, 357 ZIEs b M ERS BOREAE S T, 455 Bk K E i b
H (74%) R AR KAR < 60 m Y P o T8 b o6) R AR AE K A4 R TR 60 m v FEl A 1A
B 60 2K LAAMEIAS ST P RN 25 (8] 404, R FLEAEAE 60 m Y0 ] P (R ERIEE I o XU
K. (OR=1.6, 95%CI (1.042,2.463), P<0.05)

(18] 1A R S BV ER e R A R RN 5% . AR
SEMTFEVES A DI AL R R K, JERRAT T R 21 6—10 HEKE] 5—11 H;
TR 7 AN 8 H IR Y R e R i B g . 2. DL HB AR RIR Bk 5 A FR bR I
AL A IR AR IR [P TH W AN 5, 2 W B o A DX D 9 [P T g A e DAL
[ (1) 2 A R BE SR DA o AN URIEE P [0 T 155 DR X3 7 W A 2 A B A A T 38 v i —
WIRNDHT. 3R ST RS AT AR WO RN, (HSTHOREE (R A K
Iy A KEREY) . A NG B AR A KR T LD 60 m =42 P (130 Rl A R g
oty RS LT S A SR DI 5 A G4 Tl it 1) T R X 3

EFSIRE T 3B X MR IR BRI R IR
B (REARLAE)  §IF: I

ARE A, HA M A 2 —Fh 25 A B AT M W B — ) 1 3,
JERAT R 2R AR (W EIABE R 38, AT I Re A A v EH . H a3 AT g A
[1194% LA o3 A TR IE L X o B SRR AR g, RER I TIRA, AE
AR 3 T M AR R A, EEAn20084E 1 VT VYIS B (R S 0K R, BRI T
KRR ZONHITE DX RS AR I g AT L

B ETIREE A AR B DA DG IR R MRS, B TR IR BRI A Je, AR U 3R Ry 1
(RN AR B 22, DRI T A RN 1 AR A 1 s i) L e S b It 2 0 88 5 <l 2 [#)
()G ZR IR A b, Pz P J s A A YOI P M 1 88 1) BE A 43 AT 0L o

AR X AR R L= IR AT DO, R B = S LN PP AL T B
VBN R PR P (P ME . T SV R M. R I =M X AE 2007 4, 2008 A K I
FHPERZ . TR FELE 2005 45, 2008 F43 BH 21 T B

AR = AR X 1998-2008 FFAZE 12 H~2 ARG %k CUFEN) gt
HAH GRG0, GBS Febr 5 G SRR T A S 0T . R T ISX S AT K
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RIE MR FE 5 AR IR BT 5.87 C I RER A ZR i AR BE AR T 0°C IR E . [R) #1471
Ko TR E S 1 H PR 2 M IEA G . A IEHE LR 5 5 A B R SR T 5.87
CTHIRE. AFRREEICT 0CHIRE. 1 PR T 0°C R R B a4 s A 5%,
512 AP, 1 A P 383 R e A DG s S o P AT R I e 4 2 TR0 Il X 6 5 L
T - T S AR R R A G ERIBHR A X, TR S 12 HmiE, 1 H
SPRIELRE 2 AR IEAH G, A IEAE IR S 12 Afemnif R 1 3 T B s A %
ETUBBAME R, FHPEARR 5 2 F Bl R 2 1 P I iR B B  EA S e & o AEBEBEIR AKX,
TR TS 2 AP RIRATAE IEAH O U VA X AR, SRAE A 2R 1) 2% S N
FIZHE LA, 2 A P, SIS A BREs e, B 2 HEETA =, A
RS TFAAANE, T EOPH R S RN B H R T =

T4 NASA Ml E5k ) MODIS 8 Kl 7= i MOD11A2, & EHF, ENVI
R, B — H A P REE, TR A X IR S 1 PRI BOEA R
BT UL T 5 XA A S Xt X6 modis MU 7 S 3R T #8T, $RBUR il A X Y
— P . S MR 1 T3 2 B 5 B 3k o DX R R 8 8 2 [ Ay TEAH
KKFR, HAKREE =0 0929, KT 1 1R S R 7R i DS R B2 8] IR AH G
FA00.764. ULBHAE A B ME LUIRTS X 30T AR MOD1T1A2 bl 557 it >k s il il
EIIREA

H 7 % B R4 3 B {E A i B FnE s IRiE S R B9 5%
ARNE (MEHRE) TR B

AL s 75 3R A2 el N i e 1) Ei S A A o o A TR S0 22 T U v T L
ol HORH BB B O BRSPS, AR SZ B, SRR 73 BRI e R R AT i e,
e A R — 2D o R s P — BRI, (L H T s m it J . i
AR 2 A HRORAE SEAH B AN S 2, 78 IR BRI S 5 1D 45 22 N T T R
FEEZAER, BOA N2 W, BEVE AN v AR T o T S) AR o R R PR AR B 1 A
WIS e T — bl 82 (0. ABRFFUEE R AT X A (1 4 AN & A RO R IGAH SIS . eq14r
%lJ& Sjannexin (AY813612, AAW25344) . Sj22 (AY815492, AAW27224) . Sjinnexin
(AY815599, AAW27331). SJMRLC (AY815219, AAW26951). %FXfXPY/>4E (A K57
FEASE: (1D R AT ADE B2 00T, s S BRI R DI . T
REAL s AN S5 A . ISP AR 2R . Z PP A LU A A 55 (2) R DRI i v P
Mk, EHEAFML; (3) EAHE A SRR, BEHE 2 v EPURI T
JvEAT, BEDA U R S v, B B HUR R R R e, RO S e A (4) R
BT IRI2 W B VE A R0 2 15T ) B DR P S

AWFURINFRAT T 4 MR PRI EH G, et ikal. Sjannexin /& HHX)
PRSP, HAT U AR S P AL () G e B D2 R A7 T A48 1R A0 B 1 7
PRI ), REERAE R, VIR B — 2 Mz i. S22 b FAC ik
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RS ER A, R R ERIE, A SUENMTIURBUEN TR, sl A 1 4
FHTCRRES A AR A “Yo a7, W R T HGUE RO AN . Sjinnexin S22 AH
MRS 1, A5 S ek HoKCP R E . BATBF I e e itk 9120 S O
PRSI s I A RV AE I BUAR B L B I HE bR . SJMRLC S ORISR 1, AEA R
AT R HOKP P RESE , $7m i I T RER M KRN, AE 2 A BRI, JEis
A T AL N A AT R VP A

BEEaRZERKERPEBESHTSNERRLRHMWAR
I3k (AMEARE) F)h: ETF

WAL B (Alveolar echinococcosis, AE) f&—Fl 12 b BRER S UK 4 25 A4 T304
BN B BN IR A AR O . T AT TR E R X, T s e P Y
O Hh DX )N RN 28 55 R S o 22 D MRER 2% L Py 80 0 AT H e T3 1 AR 28 A R ) 1 2
IFAAE, WELh HAIRIE H 34 0e 2 D5 ek gk iy 22 b [l 4y 3 o A0 o0 75 1 v B 1)
R BT IR A, I i JEURR SR RN T i RO R e AE 32, ETT R s R R
JUZATAE, PRI SR 7 E R 88.24M/100m?, e rh i IR AR I 70 JEE h40.405/100
m®, T R 78 E 4784100 m . TR EZER AT RN, PRSI ER I RN AT B2 R ER
MBS 12.46%, o iy i SR B G 0N 4.36%, T i HH UKL 1%, J5UER AL 1)
EAR G TR (X5=9.41, P<<0.05). [N 45 FE0EAT T BN 2, 1 0 A0, dus ) sk
H N 8.70% (4/46). SEHREKM, 5 M U E HU AT X, PR e 1 3h ) e
Ji B AR FT T i R R R A 2, )z, R A EE S, A SRR
A0 HUI (R AR 3% Hs ) AAT T RS o

I PR R AT R, B AR U R A S IR AR R A G
BB 240 AT A rey Ly e o R L R L R R R v, R W v T L AR A L
HEAPHEE LS (P<0.05). FifEH B MR R v L, WA W T
R R R RS R (P<<0.05); i AR B A e L e fyh, R W ST
FFEREN (P<<0.05), VHVEALFLA bR B farh, iy FERE N R85 BE A T 5 R
BAEH R A R, B 2 v T e Ll R R S SR E T (R (P<<0.05) . PR R 4E
FEWII o0 A0 BAT SRR A (] B OGVE,  JFIIE T He a0 An R 2 41 — I3 A

iz I A A Bl IR S/GISHE A, BR80T 22 o sk &k o 1Al 32 0 A S MBS R 32
ZIRRIR AR, HEAL T 2 b BBk darb (A1 5 1R 80 30 A (Rl AR, il el T i et B A
I I FH L2 1 A R 1o AR A 22 S R RO .
rFERRE K A OO R . HI R0 B S HBRRE . IR R AR
D RS S5 B AT R FR o MR e [0 3 20 A 1 3 [R) PR EE 5 i (R~ O 3 28 . 458
KA, FHARAY, B R o5 5 DA AN TR B IIND VL. I HOM AN [F] A 58
S PRI 2R A OC T 1) LA S ok ORI T AL 704

1z I8 HU A N T BN T FU IR I Hgb AT 1 N R - o A IR 235 i A5 2
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PRI % 4089.3%: AMIEFIBIREAT 2 000%, S L AIBIACREREF . AT SR )
% B3 BRI L0 1 UM AR R B, 5 ) T AR SR BUAT £
R AT A LA ARUL, LT B I8 T4 B REPERL TR A LA T A, Oyl
LA L IR R OES B AR, B A L R T SRR
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§ 5. ABSTRACTS OF GRADUATE STUDENT DISSERTATIONS

RESEARCH REPROT

STUDY ON MIDGUT BACTERIA OF ANOPHELES SINENSIS AND THEIR
CHARATERISTICS

LI Mei(Postdoctoral) TUTOR: TANG Lin-hua

It had been affirmed that bacteria could control the populations of malaria vector—
anopheline mosquitoes and block the development of Plasmodium in their midguts. So, using
midgut bacteria was one of the promising strategy aiming to depress anopheline mosquitoe
population, interdict the infection of malaria, and finally eliminating the malaria. In this research,
bacterial flora in midguts of Anopheles sinensis was analysized and their viability, transtadial
transmission and the affection on oviposition response were studied, in order to collect
knowledge and information on how to exploit and utilize these bacteria. The results were as
following:

Different kinds of bacteria located in An. anthropophagus and An. sinensis which were
collected from same location and whose susceptivity to Plasmodium were different. This result
supplied useful knowledge to our further research in the influence of bacteria in midgut of An.
sinensis and An. anthropophagus on natural transmission of malaria.

Bacterial flora in midguts of AN. SiNeNsis was analysized. 4 species of culturable
gram-negative bacteria were isolated from lab-reared midguts of blood-feeding adult
An.sinensis. They were Aeromonas sp., A4, Comamonas sp.and Elizabethkingia sp. in
which the first two were detected in three different development stages, larva, pre-feeding adult
and blood-feeding adult. Severn species of culturable gram-negative bacteria were isolated from
field-collected blood-feeding adults of An.sinensis. They were Acinetobacte sp.,
Providencia sp., Agrobacterium sp., Pantoea sp., Stenotrophomonas sp. (including 2
different species) and Enterobacter sp..

The viability and transtadial transmission of 4 spceies of bacteria, AEromonas sp., A4,
Stenotrophomonas sp. and Enterobacter sp. were demonstrated. However, undergoing
LB-incubatation in laboratory, all these 4 bacteria could not established populations in
mosquito-rear-cups. And no evidence that bacteria transfer from larva to adult. In this way, these
bacteria could not be uselized directly in water where mosquito larva lived. Methods how to
enhance the viability of LB-incubated bacteria or new means of using the bacteria were required.

The attractive bacteria or volatiles of bacteria could increase the exposure of the mosquitoes
to the oviposition sites treated with the genetically modified bacteria. Bacteria A4 and
Aeromonas sp. showed repellent effects to gravid females of An. SiNENSIS and insignificantly
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attracted by Enterobacter sp.. It was presumed that these three kinds of bacteria were not
favorable food of An. SINENSIS but might be able to withstand the colonization of the mosquito
guts and adapt to act as host cells of larvicide genes or antimalarial genes.

The study on the bacteria in midguts of AN.SINENSIS and their characteristics, revealed that
a great deal of bacteria species were deserved to be exploited as mosquito larvicides or be
objects in constructing anti-Plasmodium mosquitoes using para-transgenic approaches.
However, key points were how to increase their viability in natural environment when they were

engineered or LB incubated in laboratory, and how to use them in field.

STUDY ON DIFFERENTIALLY EXPRESSED MOLECULAR FOR
ONCEOMELANIA HUPENSIS PRE- AND POST-EXPOSED TO
MIRACIDIUM OF SCHISTOSOMA JAPONICUM

LIU Qin(Postdoctoral) TUTOR: ZHOU Xiao-nong

[Objective] Schistosomiasis is one of the most important diseases in China, in terms of its
impact on public health, which caused by Schistosoma japonicum. Oncomelania hupensis is the
sole intermediate snail host of S.japonicum. It plays an important role in transmission of
S.japonicum. Therefore, the purpose of this study is to focus on differentially expressed
molecular for O.hupensis pre- and post-exposed to miracidium of S. japonicum.

[Methods] Total RNA samples were separately isolated from pools of O.hupensis pre- and
post-exposed to miracidium of S.japonicum, and suppression subtractive hybridization (SSH)
was performed by using the PCR-select cDNA subtraction kit (Clontech) using pre-exposed and
post-exposed O.hupensis as tester and driver, respectively. The subtracted cDNA was ligated
into pGEM-T easy vector. Recombinant plasmids were transformed into competent Escherichia
coli cells DH5a and then the forward and reverse subtracted cDNA library was constructed. And
the quantity of the library was evaluated by identified the insert fragments using bacterium
solution PCR. The 354 positive clones from the forward library were selected in random to
sequence, and the redundancy rate was counted. 6 primers were designed according to the
multi-blast on the redundancy ESTs and the differentially expressed molecules of the gene were
identified by semi-quantity RT-PCR.

[Results] The recomdance effiency of the forward and reverse library were 96.5% and
92.8% respectively. The rate of exceed 500 bp insert fragment were 95% and 75%. The 354
random-selected positive clones from forward library were sequenced, and the 350 valid EST
sequences were obtained and 34 new genes were discovered by bioinformatics analysis. 6 ESTs
were hignly expressed by redundancy analysis. 5 differentially expressed genes were identified
by semiquantitative RT-PCR and these genes are up-regulated expressed.

[Conclusion] The forwars and reverse differentially expressed c¢DNA library for

O.hupensis pre- and post-exposed to miracidium of S.japonicum was successfully constructed by
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SSH, and 34 new genes were identified. 5 specific highly expressed genes were identified and
presumed these molecules will be related to the innate immunity of O.hupensis, which may
provide foundation to study the biology of intermediate host-pathogen interactions and to
identify potential vaccine candidate molecules for blocking transmission of pathogens.

STUDY ON THE CAPACITY OF MALARIA TRANSMISSION AND
MOLECULARBIOLOGY OF ANOPHELES MACULATUS S.L. IN MALARIA
ENDEMIC AREA OF XIZANG AUTONOMOUS REGION

WU Song(PhD Student) TUTOR: TANG Lin-hua

[Objective] (1) To explore the Anopheles composition and ecological behaviour of An.
maculatus s.l. in malaria endemic area of Xizang. (2) To identify the species of An. maculatus s.1.
and find the malaria transmission vector by amplifing the sporozoites DNA in Anopheles
salivary glands and study the transmission capacity of malaria vector. (3) To construct the
phyletic evolution tree of 5 members of An. maculatus s.l. with mtDNA-COI and analyze the
variance of population genetics constitution in the different geography area with mtDNA-COI
and mtDNA-Cytb, Thus to provide the vector baseline data for malaria control and the scientific
evidence for integrated malaria vector control programme.

[Methods] (1) Three representative villages were selected for vector investigation and
Xizang, Yunnan and Lazan city of Myanmar were picked up to collect An. pseudowillmori for
population genetics analysis. (2) Human baited net traps (HBNT), cow baited traps (CBT) and
CDC light traps were used for catching of mosquito adults, and oviposited moquitoes were
decided by ootheca tracheal branches with microscopy. (3) Amplifing the ITS2 gene according
to the variance of 5 members of An. maculatus s.1. by multiple PCR was adopted to identify the
species. Nested PCR with mixed sample was applied to decide the malaria vector by amplifing
sporozoites SSu rDNA of Plasmodium vivax. (4) Integrating the ecological behaviour, malaria
vector capacity and entomology inoculation rate (EIR) were calculated to evalue the
transmission ability of An. pseudowillmori. (5) Phyletic evolution analysis of 5 members (An.
pseudowilomori, An. willmori, An. maculatus s.s., An. sawadwongporni, An. dravidicus) of An.
maculatus s.l. was performed with mtDNA-COI. (6) Population genetics analysis was executed
with mtDNA-COI and mtDNA-Cytb gene. (7) Sequence comparision and blast were carry out
by Cluxtal and Chromas software, Bioedit, Mega and Phylip software were used for the
calculation of the basepair feature and contruct the phylogenetic tree. Haplotype family lattice
map and AMOVA analysis were implemented by TCS and Arlequin software, respectively.
Internet sequence comparision was blasted through NCBI web.

[Results] (1) 5 345 anopheline moquito adults were collected and of which 97.10% (5
190/5 345) were An. maculatus s.l. identified by morphology, and An. peditaeniatus
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accounted for the remainder. An. pseudowillmori (98.1%) and An. willmori (1.9%) were
identified by the method of molecularbiology among An. macualtus group. An. pseudowillmori
was dominant with high density and whole night biting rate. The human biting rate was 15.80
per man per night and only ricefied found the anopheline larvae. (2) Two mixed samples
were amplified out the positive SSu rDNA fragment. After clone sequencing and web blast, it
was found 100% homologization compared with P. vivax (AF145335), and further investigation
confirmed the two mixed samples each included 10 mosquitoes were composed of An.
pseudowillmori. The vector capacity, entomology inoculation rate (EIR) and sporozoites natural
infection rate were 2.795, 0.004389 and 0.56%., respectively. (3) Coincident results were
obtained by UPGMA, NJ, MP, ME and ML clustering methods. Gene polymorphism was found
in mtDNA-COI and mtDNA-Cytb with haplotype data, AMOVA analysis found Fst were
0.00794 and 0.01696 with mtDNA-COI and mtDNA-Cytb between different An. pseudowillmori
populations.

[Conclusion] An. maculatus s.l. was composed of An. pseudowillmori and An. willmori,
and An. pseudowillmori was the dominant anopheline mosquito with high density and biting rate
and was the primary malaria vector. An. sawadwongporni, An. dravidicus and An. maculatus s.s.
with close relationship, and An. pseudowillmori with the remote distance to the others. The two
molecular marks of mtDNA-COI and mtDNA-Cytb beseem to population genetics analysis. An.
pseudowillmori gene flow was frequently and no obvious genetics variance was found among
population between China (Xizang, Yunnan) and Myanmar (Lazan).

GENETIC DIVERSITY STUDY ON ONCOMELANIA HUPENSIS BASED
ON MODERN BIOLOGY INFORMATION TECHNIQUES

L1 Shizhu(PhD Student) TUTOR: ZHOU Xiao-nong

In this study, O. hupensis was sampled based on different landscape distribution, and its
genetic diversity was studied based on microsatellite DNA and complete sequence of mtDNA
after geospatial database were established firstly.

1. In the line with the theory of landscape genetics, a management system on geospatial
genetic information of O. hupensis was established in computer language. The system composed
of 2 parts, one was the basic database which made up of 3 sub-datasets, i.e., collection sites ,
samples and genetic information datasets. The database was primarily founded including 73
collection sites, 676 sample records and relevant genetic information of collected O. hupensis.

2. A total of 209 effective sequences were attained from our study. 67 locus were selected
and 20 pairs of primers of them were designed. among which. 6 locus were randomly selected,
ie., P84, T5-13, T5-11, T4-22, T6-27 and P82 to polymorphism analysis, which showed good

polymorphism. And they were applied to detect the genetic diversity in 5 populations. A total of
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188 alleles genes were detected, of which the average number of sites among different
populations was 15.83 without obvious central tendency. Analysis of population genetics
revealed that the observed and expected heterozygosis, PIC value of all sites equaled to 0.637,
0.811 and 0.777, respectively. It was found that genetic variation of O. hupensis was the highest
in Jiangsu population while was the lowest in Hubei population. Results from analysis of
population genetics showed that genetic differentiation was high between Jiangsu and Jiangxi
populations, while low between Anhui and Hunan populations. As a result, gene exchanges were
not frequent among population and species caused high heterozygosis. However, low
differentiation coefficient showed that genetic variation mostly resulted from that of individuals.

3. The 15 182 bp-long complete sequence of O. hupensis mtDNA (Genbank registration
No.: FJ997214) was sequenced, and it is a closed circular molecular with 67.32% AT content
which encoded 37 genes, including 13 protein genes, 2 RNA genes and AT Rich Region, of
which 8 tRNA genes were light chain coded and the others were heavy chain coded. The genetic
diversity of landscape populations were analyzed based on ITS1-ITS2 and 16S sequences, O.
hupensis in Mainland China could be divided into 4 populations, i.e., population in the
middle-lower reaches of Yangtze Valley, mountainous population in Yunnan and Sichuan, inland
hilly population in Guangxi and coastal hilly population in Fujian, all of which were in
accordance with landscape ecological types. Obvious geographical aggregation of genetic
diversity was observed between of 2 DNA molecular colleted in different point.(RITS1-ITS2=
0.784, R16S=0.717, P<0.01) which showed that population genetics distribution were in
accordance with the Isolation-by-distance Model.

CROSS-SECTIONAL INVESTIGATIONC ON SOIL-TRANSMITTED
HELMINTH INFECTIONS IN ONE VILLAGE OF WEST CHINA AND
EFFICACY EVALUATION OF CHEMOTHERAPY SCHEMES ON
HOOKWORM

ZHENG Qi (MSc student) TUTOR: Zhou Xiao-nong

[Objective] The purpose of the research was to study on current situation of
soil-transmitted helminth infection and its factors on transmission by cross-sectional survey.
Then, efficacy evaluation of different kind of chemotherapy schemes on hookworm infection
was investigated by field trial.

[Methods] This study has two parts. One is to Study on current situation of soil-transmitted
helminth infection of the field, the other is to make efficacy evaluation of different
chemotherapy schemes on hookworm and their applicability.

Firstly, pilot study was performed by using cross-cetional survey. The residents over 2 years

old were selected as eligible study targets for the survey. All eligible residents’ stool were
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collected and examined by Kato-Katz technique. Simultaneously, hemoglobinometry were tested
for all eligible residents. All eligible residents were invited to answer a questionnaire including
personal information and their hygienic habits, family health status and economy income.After
finished the survey.

Secondly, based on the etiological examination information in Part 1, patients infected with
hookworm were selected as eligible residents. All of eligible residents were classified into 3
groups in random and treated by single dose of albendazole, single dose of tribendimidine and
combined therapy with albendazol and Pyrantel. The adverse event informations after patients
took the drug were collected and analyzed. Evaluate drug efficacy by ‘2 samples 6 smears” stool
test.

[Results] Through the study on current situation of soil-transmitted helminth infection of
the field, we have results as follows:A total of 473 people eligible residents of Dachi Village,
Changning County, Sichuan Province attended this study. The soil-transmitted helminth
infection rate of total eligible residents was 64.5%. The infection rates of hookworm, trichuris
and ascaris were 48.4%, 8.5% and 31.5%. Soil-transmitted helminth infection was significantly
associated with 4 factors; they are frequency of washing hands, the type of water source, the type
of latrine and the family income.

The recovery rate single dose of albendazole, single dose of tribendimidine and combined
therapy with albendazole and pyrantel on hookworm are 65.0%, 64.5% and 84.1%. Based on the
result of chi square test, albendazole and tribendimidine have no significant difference in the
efficacy on hookworm. The adverse event rate of single dose of albendazole, single dose of
tribendimidine and combined therapy with albendazole and pyrantel on hookworm are 13.3%,
25.0% and 11.1%.

[Conclusion] This study indicates that the influence factors of soil-transmitted helminth
infections in the nightsoild-fertilizer area in west China are highly related to daily activities, such
as frequency of washing hands, the type of water source, and the type of latrine and the family
income. The effect of tribendimidine and albendazole are similar. These results provide useful
information to formulate the prevention strategy of soil-transmitted helminth in west China and
help government to make the decision on selecting chemotherapy schemes.

STUDIES ON THE PROTECTIVE EFFICACIES OF SCHISTOSOMA
JAPONICUM HEAT SHOCK PROTEIN AND HYPOXANTHINE-GUANINE
PHOSPHORIBOSYLTRANSFERASE DNA VACCINES

ZHANG Jing (MSc student) TUTOR: CAO Jian-ping

The development of an ef ective vaccine remains the most feasible long-term solution to

the problem of schistosomiasis. Efficient adjuvants and delivery systems are suggested in order
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to improve their protective efficacies. The unique properties of HSP70 as natural adjuvant has
attracted more attention in the immunotherapy of cancer or infectious diseases. However, there
has been no report related to the modulatory effect using the HSP70 gene as a molecular
adjuvant to enhance the DNA vaccine against schistosomasis. Hypoxanthine—guanine
phosphoribosyltransferase(HGPRT) is essential for the synthesis of guanosine monophosphate
(GMP) from guanine and/or hypoxanthine. It plays an important role during the growth of
schistosome, which has long pointed to HGPRT as a potential drug target for treating
schistosomiasis.

In the present study, full-length genes encoding Schistosoma japonicum heat shock protein
70 (SjHSP70) and Schistosoma japonicum hypoxanthine-guanine phosphoribosyl transferase
(SjHGPRT) were amplified by reverse transcription polymerase chain reaction (RT-PCR). The
PCR products were ligated with pGEM-T vector and then cloned into JM109. The target DNA
fragments and the pVAX1 plasmids were digested by restriction endonucleases. The target DNA
fragments were purified and cloned properly into the eukaryotic expression vector of pVAXI.
The recombinant plasmids were then transformed into competent E. coli DH5a and identified by
endonucleases digestion, PCR, agarose gel electrophoresis and sequencing. Thus, two DNA
vaccines were constructed for the evaluation of their protective efficacies and the adjuvant
effects of SJHSP70 by SJHGPRT DNA vaccine were also investigated.

A total of 75 C57BL/6 female mice were divided randomly into five groups with fifteen

mice per group. Each mouse was vaccinated 3 times by intramuscular injection into the M.
quadriceps at both sides with 100 pg pVAX1, pVAX1-SjHSP70 or pVAX1-SjHGPRT DNA or
200 pg mixed pVAX1-SjHSP70 and pVAXI1-SjHGPRT plasmids respectively. Mice in the
control group were inoculated with injection of 100 pl normal saline. The injections were
repeated at 2 week interval. One week after the final boost, mice were challenged percutaneously
with 30%1 cercariae. On day 36 after the challenge, adult worms were perfused from hepatic
portal system and mesenteric veins after mice sacrificed. Indirect fluorescent antibody test (IFAT)
was used to investigate the location of specific antigen expressed in muscle. Results showed that
both pVAX1-SjHSP70 and pVAX1-SjHGPRT were expressed in the muscle tissue injection area.
ELISA results showed that the level of specific IgG in pVAX1-SjHSP70 and pVAX1-SjHGPRT
DNA vaccinated groups were significant higher than that of challenge control group. The worm
reduction rates of pVAXI1-SjHSP70 DNA vaccinated group and pVAXI1-SjHGPRT DNA
vaccinated group were 34.85% and 40.25%. The egg reduction rates of the two groups were
34.31% and 26.48%, respectively. The worm reduction rate and the egg reduction rate of the
complex injection group were 27.80% and 34.54%, respectively. The results demonstrated that
partial protective immunity could be induced in mice immunized with the two DNA vaccines
against challenge infection of Schistosoma japonicum. SjHSP70 in this experiment did not show
its adjuvant effect potentially as expected and further experiments should be made on the
adjuvant effect for DNA vaccines.
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These results provide a necessary basis for enhancing the protective efficacies of
Schistosoma japonicum DNA vaccines and the adjuvant effects of SHSP70.

STUDY ON THE ECOLOGIC FACTORS FOR MALARIA
RE-EMERGENCE IN THE AREAS ALONG THE YELLOW RIVER AND
HUAI RIVER

ZHANG Shao-sen (MSc student ) TUTOR: ZHOU Shui-sen

[Objectives] To study the major ecologic factors influenced the re-emergence of malaria in
the areas along the Yellow River and Huai River by the analysis on the relationship between the
re-emergence of malaria incidence and the changes in ecologic factors.

[Methods] 1. Delineated the curves of malaria annual incidence, average annual
meteorological factors, to explain the annual trends of these factors changes and its relationship
with the re-emergence of malaria. Considering the cycle of growth and development of
plasmodium vivax and anophelines, we conducted the data processing and derived the new
parameter as follow: TmeanO1, Tmean012, Rmean01, Rmean012, Mmean01, Mmean012. Use
Spearman rank correlation to analyze the relationship between these meteorological factors and
malaria incidence. Use multiple regressions, to seek the more effective meteorological
factors.2.The data of land use and land cover change (LUCC) in study sites extract by
ArcGIS9.2. Analysis of the environment changes in these periods(1980s—1995,1995—2000),
were conducted by counting the areas and the proportion of each type of LUCC in 1980s, 1995
and 2000. The correlation coefficients of malaria incidences and these environmental changes
were calculated with SPSS 11.5.3.Collected the geographic information of the malaria cases with
global position system locator. Uses the soft ware of Mapsource conduct the data processing and
establish the database in excel. Then we conducted spatial analysis with ArcGIS 9.2 to calculate
the distance between the houses of malaria cases and the water-body. To analyze the characters
of the distribution of malaria cases based on the results of statistics analysis of the distance
calculated above. Grouping all the residents in the village according to the characters of the
distribution of malaria cases, use y2 test to analyze the risk of malaria transmission.

[Results] 1. The curves analysis showed that the two factors may have close relationship
with malaria annual incidence. The average monthly temperature and rainfall are top two factors
which had positive correlation to monthly malaria incidence. The multiple regressions showed
that 75.3% changes of monthly malaria incidence contributed to Tean, Tmeano1, a0d Rypean. In the
recent 15 years, the temperature was increased significantly in April and November. Both the
number of malaria cases and malaria incidence in May and November had been increased
significantly since 2000. These findings indicated that the temperature growing higher in April
and November prolonged the malaria transmission season. The monthly mean rainfall increased

significantly in July and August. The number of malaria cases in July and August had been
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increased since 2000 and also in the proportion of malaria cases in the two months contribute to
the annual case. These indicated that the increasing of rainfall in July and August enhanced the
malaria transmission in the two months. 2. The LUCC is significant in Tongbai County in the
period from 1980s to 1995 and from 1995 to 2000. In the same time, the annual malaria
incidence increased rapidly in 1996. However, the analysis of LUCC in Huaiyuan county and
Yongcheng county showed that no significant changes could be found. 3. The analysis on the
geographic information of 357 malaria cases location and around water body in 113 villages
showed that the most of malaria cases (74%) in the study are inhabited in the extent of 60 m near
the water body, the risk rate of people live there attacked by malaria was higher than
others(OR=1.6, 95%CI (1.042, 2.463), P<0.05).

[Conclusion] 1. The temperature and rainfall are two major factors which influenced the
malaria re-emerging in Yellow River and Huaihe River basins. The average monthly temperature
increased in April and November result in the extension of malaria transmission season, while
the enhancing of malaria transmission in July and August account for the raising of rainfall. The
malaria transmission season had been prolonged from June-October to May-November.2. LUCC
did play an important role in malaria transmission, but we could do limited analysis only in the
county level because of the resolution of images and the capacity of sample. So we could not
make conclusion that LUCC played an important effect on malaria re-emergence in these area
confidently. 3. There were no significant results of large scales analysis in environment changes,
but in the smaller scale analysis we got one. The spatial characters of water-body influenced the
distribution of malaria cases. The extent of 60 m around water-body is the risk area of malaria
and the key area of malaria sources of infection.

IMPACT OF CLIMATE FACTORS IN WINTER ON THE SITUATION OF
ONCOMELANIA HUPENSIS IN REGIONS OF POYANG LAKE

CHU Xiu-juan (MSc student) TUTOR: GUO Jia-gang

Schistosomiasis is one of major parasitic diseases in the south of China. Oncomelania
hupensis is the only intermediate snail host of Schistosoma japonicum and temperature while
winter temperature determines the survival of snails. At present, more than 94% of the total areas
of snail habitats in China locate in lake region of the Yangtze River. With the global
warming,warmer winters occur in the south of China. At the same time,climate warming has
caused extreme accidents of weather situation. For example,the heavy snow appeared in Jiangxi
in January, 2008.Therefore,it is of significance to know about the impact of winter’s climate
factors on the marshlands of the Poyang Lake region.

Land surface temperature (LST) has a closer relationship with the breeding of O.hupensis.

With the development of remote sensing technique, it has been more and more applied in
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distilling LST. Thus on the basis of understanding the impact of temperature changes on the
breeding of snails and the relationship between LST from remote rensing,we can apply remote
sensing technology to forecast the distribution of snails on the land.

There are three experimental areas ,the first one is Yaobeicha marshland in Sanmen village,
Poyang County, the sencond one is Yangjiaping marshland in Binshan village,Jinxian
County,and the third one is two neighbor marshlands, i.e., Majiawan and Mengian marshland in
Zhuxi village ,Xingzi County. No infected snails were found in the three pilot areas in 2007 and
2008.The density of living snail all declined significantly in 2005 and 2008.

We collected the climate data including temperature and rain fall of winter months
containing December, January and February from 1998 to 2008 and tidied out relative climate
variables. Then we carried on the correlative analysis among the climate variables and the
variables of snails. In the pilot area of Xingzi, the density of snails showed a negative
relationship with the days with the average temperature lower than 5.87°C , the days with
average temperature below 0°C and the days with the lowest temperature below 0°C.In winter
the density of snails has a positive relationship with the average temperature in January.
Percentage of frames with living snail has a positive relationship with the average temperature in
December and January. The density of infected snail and the percentage of infected snail both
have a positive relationship with the total rain fall in winter. In the experimental area of Poyang
County, the density of snails has a positive relationship with the highest temperature in
December and average temperature in January.It was the same with the percentage of frames
with living snails.The density of infected snails and the percentage of infected snails both had
positive relationship with the highest temperature and average temperature in February. In the
experimental area of Jinxian,the density of snail had a positive relationship with the average
temperature in February. It indicates that the lower temperature in winter in the lake region, the
lower density of snails and the percentage of frame with snails. With the higher average
temperature in February, it is more suitable for snail to breed; also with that, more frequently,
people and cattle begin to go to marshland,and as a result,a higher density of infected snails and
a higher percentage of infected snails are shown.

The free 8-day LST product-MOD11A2 downloaded from the NASA website ,was firstly
reprojected and then processed in ENVI.After that ,four 8-day LST product-MODI11A2 in
January came out the average LST in January.Due to the result in the second part:the density of
snails having a positive relationship with the average temperature in January, we cut out the
MOD11A2 with the region of investigating snails in Xingzi to get the average LST in January of
Xingzi.The result of correlation analysis shows that LST also had a positive relationship with the
density of snails with a bigger coefficient 0.929.higher than that between the average
temperature and the density of snails in Xingzi,0.764.it suggests that LST retrieved from
MODI11A2 can be applied on the mornitoring and predicting the habitat of O.hupensis in the
regions that the true LST is difficult to obtain.
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THE STUDY OF SCHISTOSOMA JAPONICUM TEGUMENT PROTEINS AS
CANDIDATES FOR DIAGNOSIS AND VACCINE

QIAN Men-bao (MSc student)  TUTOR: HU Wei

Schistosomiasis remains a serious parasitic disease. Crude adult worm antigens or crude
egg antigens used for antibody detection are limited in material, and they can’t differentiate
infection time and need increase in specificity. Vaccine for schistosomiasis has been studied for a
long time, but has not breakthrough. Schistosome is covered by a living syncytium, called
tegument, which plays important roles in nutrient uptake and immune evasion and of which
there may be some putative diagnosis, drug and vaccine targets. The tegumental proteome of
Schistosoma japonicum identified lots of proteins, from which we choosed four for further
studies. They are Sjannexin (AY813612, AAW25344) . Sj22 (AY815492, AAW27224) .
Sjinnexin (AY 815599, AAW27331) and SJMRLC (AY815219, AAW26951). Studies included
bioinformatics analysis, the cloning of aimed genes, the expression and purification of proteins,
the immunogenicity analysis of recombinant proteins, the production and evaluation of specific
anti-recombinant protein polyantibodies in rabbits, the stage-specific transcription of gene, the
stage-specific expression of protein, the immunolocalization of proteins, the evaluation of
diagnosis value and animal protective experiment of recombinant proteins.

The four recombinant proteins were gained successfully. Sjannexin was one relatively
conserved protein. It was expressed differently in different stages and had high immunogenicity.
Through our studies, we inferred that Sjannexin was located in the tegument of worms and
played a role in connection of the two lipid bilayers of the outer plasma membrane. Sjannexin
was potential candidate for diagnosis through preliminary study. Sj22 was Schistosoma
japonicum specific protein and high expressed in male worms. Sj22 was located in the gut of
male worms, which indicated that the tegumental proteome might be contaminated with
non-tegumental proteins and tegument proteins should be verified by immunolocalization.
Sjinnexin was one relatively specific protein and transcripted in all stages including sporocysts,
miracidia, eggs, cercariae, schistosomulae, female worms, male worms and paired adults.
Sjinnexin had high immunogenicity and demonstrated the potential for anti-fecundity vaccine
through preliminary study. SJMRLC was one conserved protein and had equal transcript in all
stages including sporocysts, miracidia, eggs, cercariae, schistosomulae, female worms, male

worms and paired adults.
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STUDY ON THE RELATION OF DISTRIBUTION OF INTERMEDIATE
HOST OF ECHINOCOCCUS MULTILOCULARIS TO THE ENVIRONMENT
FACTORS IN SOUTHERN QINGHAI PLATEAU

WANG Li-ying (MSc student)  TUTOR: WU Wei-ping

Alveolar echinococcosis (AE) is a severe parasitic zoonosis caused by the metacestode
Echinococcus multilocularis with a high mortality, which is distributed in different geographic
regions in western China, and has a great impact on the public health and social economy. The
geographic distribution of Echinococcus multilocularis is determined by the existence of its
natural definitive host and intermediate host. Rodential and lagomorpha animals are the main
intermediate hosts. The study conducted in the southern Qinghai Plateau proved that the two
species of small mammals-Ochotona curzoniae and Microtus fuscus are the main rodential and
Lagomorpha animals and are abundant in this area. The burrow density of both Ochotona
curzoniae (40.4/100 square meter) and Microtus fuscus (47.8/100 square meter) is 88.2/100
square meter. Ochotona curzoniae and Microtus fuscus are proved to be the main intermediate
hosts through field mousing and parasitological investigation. The total infection rate was 2.46%,
while the infection rate of Ochotona curzoniae (4.36%) was higher than that of Microtus fuscus
(1%) (X*=9.41, P<C0.05). The research results showed that Echinococcus multilocularis was
prevalent in the Southern Qinghai Plateau, the abundance of Ochotona curzoniae and Microtus
fuscus may increase the spread pressure and epidemic risk.

Statistic analysis of the survey data by univariate analysis demonstrated that the distribution
of Ochotona curzoniae and Microtus fuscus may be related to the edaphic type and vegetation.
Ochotona curzoniae was mainly distributed in the alpine meadow soil and alpine steppe soil,
where the burrow density was significantly higher than that in alpine cold bush soil and meadow
swamp soil (P<0.05). However, Microtus fuscus was mainly distributed in the meadow swamp
soil, the burrow density was significantly higher than that in other soil types. As to the
distribution in different vegetation types, Ochotona curzoniae was mainly found in the alpine
meadow, where the burrow density was significantly higher than that in alpine cold bush
(P<0.05); the burrow density in the swamp meadow land was mediate while the burrow density
in the alpine cold bush was at the lowest. In the case of Microtus fuscus, which was mainly
distributed in swamp meadow vegetation, the burrow density was significantly higher than that
in alpine meadow and alpine cold bush (P<C0.05). Furthermore, the result revealed that the
aggregation and spatial autocorrelation in the distribution of Ochotona curzoniae and Microtus
fuscus, and verified that their distribution conformed to the negative binomial distribution.

We investigated the environmental factors influencing the distribution of Ochotona
curzoniae and Microtus fuscus by field survey and collection of RS/GIS information, and
established a regression model of negative binomial distribution. Multivariate analysis was used

to determine environmental factors that combine best to provide favorable conditions for
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Ochotona curzoniae and Microtus fuscus. The type of soil and the pasture (penned or open), and
the height of grass were found to be related to the distribution of Ochotona curzoniae. The
topographic feature. edaphic type. vegetation type. pasture type (winter pasture or summer
pasture) and vegetation coverage were found to be related to Microtus fuscus distribution. The
common environment factors for the two species of intermediate hosts were the topographic
feature. edaphic type. vegetation type. pasture type. vegetation coverage and the time period of
NDVI.

We developed a discriminatory model by using stepwise discrimination method and
evaluated its efficacy. The evaluation test indicated that the discriminatory model we developed
displayed the discrimination coincidence rate by back substitution and extrapolation being
89.3% and 90% respectively. The negative binominal regression model and the discrimination
model developed through this study provided a useful tool for the estimation of distribution of
the intermediate hosts for alveolar echinococcosis according to the geographic environment, and
for the rodent and Lagomorpha control by the sectors involved. The result of this research may
provide a new clue and scientific basis for making suitable control strategy for alveolar
echinococcosis.

146



35 H A4 « AWARDED PROJECTS

8§6.3%k ¥ 1 A N~ B

BT, REMEX GIS M HERERGHR

FEMT AR TR ORED R S
kit EEAS AT AR’ Zem® gy °

ot
=
&
=P

R BTy 42 o 0 2 2 RO P 56 BT

Hh R R} 2 e B8 N AT 9 P

DU 1A 5 TS 7 o o 2 7 B IS BT

TR A A R PR AT S

TP A IS OB BT IR AT ST

WAL I OB BT IR AT T

TEV8 8 & 2L dUm B e AT 7o

TR 2 I 22 308 JRA B R ) S

T VG4 e K2 287 RIS B Wl £ v B DR T B RS =

© 00 N o 0ol b WODN B

1S 1SS P 1Rl B0 7 e e DN a0 e T RSB i Y R RACH I
Tod AT DX e 0 R O 977 ¥ ) R AR o 0 ) S A S e X W HR U R
EHHBE R ARG, REGEMN RGN RIS S B R =FME &, BB mxt
Afi PR I 8 5 PRI AR A AN BB o AN BRI DT R 70 A1 PR 353 5 i B R A
DIRIR IR i, BB ] 3G RGeS T 3R DX i B ERO M 47 PO A X, A Ry i
BT RSP S A2 0 H o
EESCR: 1 N GIS BT, I GIS - 5 0 Hi i e A s () Bodfa ATl WAL R X
FFRIE T M0 B 5 S B L A B3 AT 1 M B 245 R R G 2. BT IR AR AR B4 A
IBHBIEHAR (RS JUEHOR, MK TR AR TR 28 KA e B, Se BT IR 384
MO PR PR GE o 3. S L HE T RS ALANRE T AN A I I HO I DAL AR A, 4. AR EREAL
RGBT LR SNSRI SR, IR A5 5 NS T Rt Ay B A5 S 5 i W e
PG A5 SR PR Ig A, 30 1S I S 00 FREI of W R e A 1) H D
QB 1 P ARREA RGEUEAT TR 2, RPN B R, fem i &2
Rt LI PR R R G0 6 I IR s TR B 96 S A BEAT A RIRE s 2. d8 I 4xEk
TCEIE ARG, SCBLI IR T S 17 1 e Yt 20 ) (0 B R ) A A e, S0 LB E 2 155
RISy SeHi s, o4 AR BV MR QR B RGRAL T — D L Rl ATEE)
147




F ] 2 95 ST 4 i) 0 B A R TS Fa T 2009 4E4E4R « ANNUAL REPORT 2009

BAR-G; 3. g DRI G T 5T U LRI 1) 1095 s I 25 A AL

SRS 1 ARIEAEE TSR, AR A E 110 MAAT ELICE GPS TREk &
1110 &, AROH DI T R DCET BRI A (0 il A0 BRERE, JRilad GIS G TRk . MR
BREER, WAL T e TR A Bk0E 7 1% 4 A0 MR AU By i vh ik 3 P 5 I 80bE , AEVEig
Mg Wb, 2. DU SRR SRR BA A, B T IR R
ER AR . AR 2 ORI A I AT, AT AIBIR A 350 JiUt. 2. AWFA
GIS H¥i i PR G A O oe 4 T4 [ W g 80 Al s I8 RAR L A iT IRk . 3.
A 15 45 ot AL 77 7 B w1 9 375 47 o) oo JT AT 16— SR 90 1t W RO B 9 AR PRI U AR
I RGO TIREE T RIS S T A 47T I ELS B A 1 s A AR A 1
IS DU ) A BT ERH DX, 176 45 TR B 3 7, IS T R A0

AW CKEKIRC 20 Fi, b SCIHITIEBCRIRSC 4 55, O ITIRCR 183 12
. SUHBIHE 44 K 10 TR R,

T EBFSTHEIE4E A . 2004 4E 10 J] % 2006 4 12 J

TR I EFRESOIH (45 2004BA718B06)

o (=] i B 955 7 56 R B RO B 3%

It AR ERF? MR FFRMT O Emie kARG
kA EXFR OB REE° S k8BF° maH sl

SERCERAL: 1 r IO PR 7 i o 2 A R T 1 BT
2 g R W A B ER T
3LV A A R B IR BT S
4 BT B A W R 96
5 H BN T 20 1 T N EBURF IS g b 5 0 B ¥ 0 N 0 A 5
6 ‘% 2 LR R B IA T N A
7 S I B R 9 6
8 AL A ML IR R Bl R AT 5 B

TR R T B 2
T PR30V R4 X R 0 10 19 4 S50 6 0 0 0 sk 24 T4 391
AT o AU PR st e 5 IR iR I, TR T IR Sk v

148



35 H A4 « AWARDED PROJECTS

W AH DG IR R CRLAE N i e b5 PR RN . K& T R 2R S AL 81
(RIBIFSE) « 73 ¥ SRS 545 Tt PP o) (6 455 SR s 1) B8 Ak SR TR DG B A A i 5 77 ZE 10 1 )
FUG7v6 SEms AR50 UE 54 5% 3 7.

WA TR s (1) UESE TR BLRAT XN &k e 55 F ey, 46 10 /M H
P PRI 0] Ik 64%; (2) I T 2 919 AR T X A W RO A% 476 1) 2 Ak YR e
P, 2P B IR AV Y BT 3k 90% 5 (3) AR MY T RS M S e B Y BRI A el
JeVEET BRI OCRERS i (4) BAIAHIESE T ORI LA E BT 2 F 1B 6 SR AN R Rf 48
Feou BRI, SEANREAR TR Y (B) BOUF TN & FS 0 JL2 R s i i W Hue e 55
PRI ROSAE, BRI G4 3 MERRZERIAT RN KR R 0-1%, JFFE
TEARAKSF (6) TERLT “ LADI M depys bR B St 7« ARl Jedliih 3 i it
HUREEEBIAETRNG” 5 (7D DUIZIE R I — SR A 8042 80 v 2R A R H g f A% 4
RIS 28 U A i RS S AR

FERPRT AU FEH TN F IG5 TR U 2 M X DA o LR g )

DRls s BB UE T /Y050 1 5 s e B T 7 2R AR T DX A 4 i PR o 11 2 2 ¥ i — 5
ey 7 DAY OGN 7K A FEAIE < DA G il oA = 0 il W RO 25 65 7 Y6 SR B2 S5 40
NI 4 TR ME; A A — IR — 4l sr VR TR R TV, e T RN
B P R T A LA A 2 ot R £ 7 2 R )

A1 75 7 SRS TR AR HH A R R R AT A & oh Bl AL s B R R T, 5143 T A
AR AT 5 1 A s A E5 A SR o SR R (R B AR O S O R N
TS BehlE ) QR BR A N SR O A A e it U 42 R
T K ARHE(GB 15976-2006)) $ it 7 2 ARSH . T H Jl RO HES) 3 FE 5 1 O e 2830 K UL
W e PR R o 1t W O 97 ¥ v IR H RS R S S, B E K R S sk
e .

e, Wik CaEmiE . Wb, TIPSl TS 5 AN 90 AN PRI H B
R, AR T AR SET. WH OIS 5 %, KL 40 f. K. [E
AN 14 75 (LUF54E Lancet, New Engl J Med &%), SCI S 52miA ik 111.5. 51H 5]

WE 148 7k A RFIB I 26 4w, 5IHFHIE 104 K.

TR B R STE E4E B - 2002 4F 6 H % 2008 4F 12 H

I E B A TR R, A LI SE G /06 A [ R R MR 2B S ARA T L T A 4 8k
ORI B IR, VP4 AT

149



F ] 2 95 ST 4 i) 0 B A R TS Fa T 2009 4E4E4R « ANNUAL REPORT 2009

§ 6. AWARDED PROJECTS

STUDY ON THE ESTABLISHMENT OF GIS SYSTEM FOR
FORECASTING AND WARNING SCHISTOSOMIASIS IN THE
CHANGJIANG RIVER VALLEY AND MARSHLAND AND LAKE
REGIONS OF CHINA

GUO Jia-gang’ YU Qing" BAO Zi-ping" ZHU Rong' LIANG Song® ZHONG Bo®
ZHANG Shi-ging* LI Yue —sheng® YUAN Yi® CHEN Hong-geng’ GONG Jian-ya® BAO
Shu-ming®

Accomplishment units

1 National Institute of Parasitic Diseases, China CDC

2 Institute of Remote Sensing Application, Chinese Academy of Sciences

3 Institute of Parasitic Disease, SiChuan CDC

4 AnHui Provincial Institute of Parasitic Disease Control and Prevention

5 HuNan Provincial Institute of Parasitic Disease Control and Prevention

6 HuBei Provincial Institute of Parasitic Disease Control and Prevention

7 JiangXi Provincial Institute of Parasitic Disease Control and Prevention

8 State Key Laboratory of engineering in mapping and Remote Sensing information, Wuhan

University

9 Key Laboratory of resources exploitation and comprehensive treatment for Poyang lake of
Ministry of Education, Jiangxi Normal University

Schistosomiasis has threatened health of people for a long time in our country and the
problem continues. Among the five schistosomiasis endemic provinces in the middle and lower
reaches of the Changjiang River, marshland and lake regions remain a stronghold for
schistosomiasis prevention and control. There is a pressing need to develop a warning system for
schistosomiasis in marshland and lake regions to inform early actions. It has been recognized
that spatial technologies have a great potential in assisting in understanding and prediction the
disease patterns. This project aims at, through a creative utilization of GIS (geographical
information system), GPS (global positioning system), and GSM (global system for mobile
communication), developing a real-time monitoring system on schistosomiasis and a disease
transmission dynamics system in the marshland and lake regions.

The main achievements include: 1.we developed a geographic medical information system
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to manage and analyze schistosomiasis data from routine surveys; both visual and analytical
manipulations of health and spatial/environmental information are integrated in the platform.; 2,
Through the use of RS (remote sensing) and rigorous validations, we developed a model to
magnify the scales and obtained the environmental information which are used to inform snail
habitat. 3. we developed a spatial-temporal transmission model of schistosomiasis based on risk
groups and individuals, which were successful in helping understanding local transmission
dynamics; 4. Through the uses of GPS and GSM, we developed real-time information transfer
system that collects location-specific schistosomiasis epidemic information and sends back the
central database for further processing.

The innovations include: 1. we used GPS to guide snail surveys and integrated the
geo-reference information into a GIS platform for further analysis; 2. we applied GSM to realize
the synchronous exchange of schistosomiasis epidemic and position information of infectious
focus, so we could make timely and real-time monitoring on schistosomiasis, and also GSM
could provide a timely, accurate and reliable technical platform for report system of zoonosis
epidemic. 3. we established a spatial-temporal transmission model of schistosomiasis based on
risk groups and individuals, supplemented with information collected through GPS. GSM and
RS.

The extended applications include, not limited to: 1.Based on results of this study, MOH
provided 1110 portable GPS receivers for 110 epidemic counties throughout the whole country,
which accelerated the electronical management course of snail investigation in endemic areas,
and the results could be expressed in GIS platform. According to requirements, our group had
written a series of operation materials about the use of the portable GPS receiver on
prevention/cure of schistosomiasis, and in Jiangxi, Hunan, Hubei, Anhui, Sichuan and Yunnan, a
specialized group were trained and organized, which evidently improved the efficiency of
schistosomiasis epidemic management. According to the estimation of schistosomiasis
surveillance sites in Anhui province, it can save 3,500 ¥ thousand of prevention/cure expenditure
by applying GPS receivers; 2. The achievements about GIS data management system from this
study had been entirely applied in the collection. analysis and expression of data from 80
schistosomiasis surveillance sites among China. 3. During independent appraisals by
schistosomiasis office of State Department and China CDC, we used this system to comprehend
the environment of snail-infested areas and navigate on the spot. 4. The dynamic
spatial-temporal model of schistosomiasis transmission had been applied to pre-alarm in
Jingyang areas of Deyang city in Sichuan and Poyang lake in Jiangxi, all of these had acquired
good effect.

Twenty papers coming out of this study were published, and four of these were adopted by
SCI journals, twelve of these were adopted by domestic core journals, and these papers were
cited for 44 times. Ten papers were accepted to be published.

Research duration for Project: Oct, 2004 — Dec,2006
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Funding of the project: Supported by National ‘10th-five-year’ key project for sciences
and technology
(Project No. 2004BA718B06)

STUDY ON A NEW STRATEGY FOR THE CONTROL

OF SCHISTOSOMIASIS IN CHINA

WANG Long-de’ ZHOU Xiao-nong® WANG Tian-ping® CHEN Hong-gen® GUO
Jia-gang*

WU Xiao-hua' LIN Dan-dan® XIOANG Ji-jie YUAN Wen-zong HONG Xian-lin*

ZHANG Zhi-hai® Yl Dong-hua ZHU Shao-ping® CHEN Geng-xin’ XU Xing-jian®

Accomplishment units

1 National Institute of Parasitic Diseases, China CDC

2 AnHui Provincial Institute of Parasitic Disease Control and Prevention

3 JiangXi Provincial Institute of Parasitic Disease Control and Prevention

4 Jinxian County Station of Schistosomiasis Control

5 Office of Leading Group for Schistosomiasis and Endemic Disease control of Hanchuan
Municipality

6 Office of Schistosomiasis Control of Anxiang County

7 Department of Schistosomiasis Control and Prevention of Guichi District, Chizhou

8 HuBei Provincial Institute of Schistosomiasis Control and Prevention

This study belongs to the field of Preventive Medicine.

It proved difficult to make a breakthrough for the national schistosomiasis control program
in China due to the lack of an effective control strategy for lake and marshland areas. Therefore,
with an emphasis on tackling scientific questions regarding the infection and re-infection of
Schistosoma japonicum, we initiated a systematic study, focusing on the following three aspects:
(1) Control strategy-related basic researches, including infection and re-infection patterns both in
humans and livestock, the main definitive hosts of the parasite, and their contribution to S.
japonicum transmission; (2) Formulation of the new control strategy and technical measures,
including the theoretical framework of the control strategy and the relevant key technical
approaches; (3) Field validation and promotion of the new control strategy.

The following achievements and findings have been gained through the study: (1) It was
found that the re-infection rate of S. japonicum in bovines was as high as 64% during 10 months
through the assessment of the infection and re-infection patterns in human and livestock in the
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lake and marshland region; (2) The bovines are the main infectious sources, or contamination
sources, in the transmission of S. japonicum, supported by the evidences that the potential
contamination index of bovines reached to 90% in the marshland; (3) Putting forward the key
technical measures to reduce the prevalence of infection of Oncomelania snail with S. japonicum
through the elimination of the contamination of the environment with eggs; (4) It was found that
the old control strategy focusing on synchronous chemotherapy both in humans and livestock
could not sustainably reduce the morbidity and control the re-infection with S. japonicum; (5)
The new strategy together with a feasible approach could sustainably control infection and
re-infection with S. japonicum through the management of feces from humans and livestock to
eliminate the contamination of the environment with eggs, since the infection rate of human and
livestock could be reduced to 0-1% after intervention had been undertaken for 3 transmission
seasons, and maintained at a low level; (6) A four-pronged technical approach was proposed to
interrupt the egg contamination based on the principle of eliminating infection sources; (7) The
control strategy was validated in the field to effectively control the transmission of S. japonicum
in the lake and marshland region, with a significantly higher financial benefit annually than that
provided by the old control strategy.

The innovations of the study are summarized as follows: (1) It was found that infection and
re-infection of humans and livestock are the main cause for the stalling of the schistosomiasis
control program in the lake and marshland region; it was quantitatively validated that eggs from
bovines were the main sources of contamination; (2) We put forward a control strategy focusing
on controlling infection sources, integrated into other control approaches, and formulated a
four-pronged technical approach to interrupting eggs from reaching water bodies; (3) the new
control strategy provided a good example of a “bio-eco-social” integrated model for disease
control, and solved the key question of difficulties to control the transmission of S. japonicum in
the lake and marshland due to higher re-infection rate in human and bovines.

The results of field assessment showed that the new control strategy is suitable to be
implemented in the country due to the strategy which is closely adapted to the local transmission
patterns of schistosomiasis, in keeping with the socio-economic development of the country,
capable of sustainably controlling the transmission. At the same time, the innovative strategy
further develops the schistosomiasis control strategy formulated by the World Health
Organization scientific committee on schistosomiasis. The contents of the technical measures on
fencing pasture in snail-infested areas in the control strategy has been written in the Regulation
of Schistosomiasis Control issued by the State Council, and the index of human and livestock
infectivity provide important components of the National Elimination and Control Criteria on
Schistosomiasis (GB 5976-2006). Therefore, the proposed strategy will, theoretically and
practically, have great impact on the control and elimination of schistosomiasis, and further
achieving the goals of the mid- and long-term program on schistosomiasis control in China.

Up to now, the control strategy and those technical approaches have been applied in 90
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endemic counties with elevated prevalence of schistosomiasis, located in 5 provinces (Hunan,
Hubei, Jiangxi, Anhui, Jiangsu), with achieving the objective of transmission control and gained
great financial benefits. A total of 5 books and 40 scientific papers have been published, among
them, 14 were published in international journals including Lancet, New England Journal of
Medicine with 111.5 scores of SCI impact factors and 148 citation records in total, and 26 in
national kennel journals with 104 citation records.

The period of the project: June 2002 — December 2008

Source of the financial support: Ministry of Science and Technology,
UNICEF/UNDP/World Bank/World Health Organization TDR, Health Department of Jiangxi
Province
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88. CHRONICLE OF EVENTS IN 2009

January 8-13, Party and administrative officials and People in charge of Labor Union,
Communist Youth League and Women’s Federation visited 36 retired cadres, retired
workers in poor health and old experts.

January 15-16, Annual Meeting of disease control and scientific technology in 2008 was
held to communicate and summarize the main disease control activities and the progress of
scientific research projects.

January 16, “IPD Annual Meeting, 2009” was held. Tang Lin-hua, the director of IPD gave
the report of “Administrative Work Summary in 2008” and “Key Work Plan of 2009”. Yang
Wei-zhong, vice director of China CDC attended the meeting and gave a speech. Members
of IPD leadership team reported about their performance of duties to all staff followed by
an evaluation.

January 16, 9 departments were elected as 2008 Civilization Departments. 10 deeds such as
“31 cadres devoting themselves to the earthquake relief” were elected as the 10 good things
of IPD in 2008.

January 19, Spring Festival Celebrating Activity 2009 was held.

January 19, the 12th session of the 4th employee representative conference was held to
deliberate the annual report of the director and complete the democratic evaluation of
cadres. “IPD employee holiday management rule” was discussed and passed.

January 20, IPD was elected as “advanced employees family” by Shanghai Medical Labor
Union. Tang Linhua was elected as “Good Leader Supporting Labor Union”. Chairman of
IPD Labor Union, Wang Ling, was elected as “Advanced Worker of Shanghai Medical
Labor Union”.

January 21, leaders reported the work in 2008 to retired cadres and had a dinner together.

February 5, new signets of “department of human resource” and “department of security”
were started to use.
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February 8-16, Tang Linhua went to Australia to attend “Initiative meeting of malaria
elimination net in Asia and the Pacific”, and visited Medical Research Institute of
Queensland.

February 14-16, leaders and experts of IPD and Xinhua Pharmaceutical Company went to
Guangxi CDC to discuss the onsite promotion of tribendimidine.

February 18-23, “Field epidemiology training for young technians cadreman” was held and
five students were elected as excellent ones.

February 26-27, Director Tang Linhua, Secretary Cai Ji-hong and the other 2 persons went
to Beijing to attend “China CDC Annual Meeting 2009”. Tang Linhua reported HR training
work at the meeting.

March 3", Zhou Xiao-nong was awarded the title of “MOH outstanding young expert,
2007-2008".

March 3-9, IPD expert team went to Lanping, Yunnan Province to investigate and deal with
the event that local unexplained disease broken out by group. They judged this epidemic
disease as trichinosis and made the investigation plan of trichinosis prevalence and potential
factors in Lanping.

March 5, Hu Wei was elected as Shanghai Woman Model.

March 9, “Communicative Meeting on Platform Construction 2009” was held to discuss
and solve the problems and difficulties.

March 13, mobilization meeting on in-depth study and practice of the scientific concept of
development and Party Work Conference 2009 were held. Gong Xin-sheng, Vice Party
Secretary of China CDC, leaders of Cadre Department of Shanghai Health Bureau, all Party
members and stuff representatives attended the meeting.

March 15, national major projects of infectious disease “Major Parasitic Disease Detection
and Surveillance Technology Research” starting meeting was held in Shanghai.

March 15-18, with cooperation of the Diseases Control Bureau, MOH work meeting on
central government subsidies to local hydatid disease control project and training the staff
in new counties in the project 2008 was held in Urumgi, Xinjiang.
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March 15-18, Zhou Xiao-nong attended WHO conference in German.

March 26, Municipal inspection team came to IPD, listened to the report by the leader team
and visited specimen showroom, library and key laboratory.

April 9, in-depth study and practice of the scientific concept of development report meeting
was held. Yang Wei-zhong, Vice director of China CDC gave a speech titled “study and
practice the scientific concept of development——enhancing public health construction and
increasing social equality”. All the staff and part of retired Party members participated the
meeting.

April 9, Wang Pan-shi, inspector of Shanghai Health Bureau and Li Shan-guo, director of
disease control department were invited to IPD to talk over the co-construction business
with the IPD leaders.

April 13, discussion and communication meeting on ideological emancipation was held and
the leaders of IPD, mid-class cadres, the branches of the Party members, invited
representatives and retired cadres attended the meeting. Leaders of IPD and part of
mid-class cadres gave speech.

April 21, IPD was honored as “the 9™ round civilization unit of Shanghai health system”
and “the 14™ round Shanghai civilization unit” on the meeting held by Shanghai Health
System Civilization Committee.

April 20-24, the activity of “IPD Laboratory Security Week” was undertaken.

April 22, the 13" session of the 4th employee representative conference was held and “IPD
Measures of accommodation subsidies paid to staff for housing” was discussed and passed.

April 28, the mobilization meeting on Study and Practice of the Scientific Concept of
Development during analysis and inspection period was held. Secretary Cai Ji-hong
summarized the first period work and assigned the second period work.

April 28, department chiefs signed responsibility document on promise of honesty and
diligence with branch leaders and responsibility document on non-disclosure.

April 30, leader team of A/HL1N1 information work was set up and Tang Linhua was the
team leader. Emergency duty started to keep communication with Shanghai Health Bureau
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and China CDC and fulfilled the tasks assigned by the superior.
May 5, A/HIN1 emergency response training class was held and all staff participated.

May 6 to 7, Vice Director Zhou Xiao-nong participated in the inspection of schistosomiasis
control in spring in Sichuan Province organized by the State Department.

May 18, after discussed by IPD HR work leader team, 9 cadres were elected as 2009
training objects.

May 21-25, leaders of IPD went to Sichuan Province with Gong Xin-sheng, vice secretary
of China CDC to visit the sending cadre Cao Jian-ping and carried out the activity with the
theme of “Study and practice of the scientific concept of development to serve the health of
people at remote ethnic minority areas”.

May 22, the bid invitation of NO.1 building rebuilding and design was completed.

May 28 to 29, Zhou Xiao-nong attended the Discussing meeting on helminthiasis expert
reference group construction and drug resistance of ivermectin held in Accra, Ghana.

June 5, the leaders including Peng Yu-wen, Xu Jian-guang, and Shen Jie attended the
democratic meeting with the theme of the Scientific Concept of Development to find out
the problems and the solutions.

June 8, according to “Notice of staff problem ratification in IPD from China CDC”, staff
problem which worried IPD for several years was solved.

June 13, malaria experts finished 3-month-long assignment to the establishment of malaria
control center in Cameroon and Congo (Kinshasa).

June 13 to 18, Zhou Xiao-nong went to Switzerland to attend the 32™ TDR Federal
Coordinating Council.

June 15, evaluation meeting on the analysis report of leadership democratic life was held.
The leaders of Shanghai Municipal Education and Health Party Committee, Health Bureau

and IPD staff attended the meeting and the recognition rate was 97.6 %.

June 19, the work meeting of study and practice of the scientific concept of development
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activities during the implementation phase was held, on which the detail work was
arranged.

June 25, according to "Disclosure Statement™ of the Shanghai Luwan Branch of the Public
Security Bureau, IPD was once again listed as key units of public security.

June 25, according to the overall plan of Shanghai health system support to the
reconstruction in Dujiangyan, Yang Shi-jie was selected as a member of the fourth medical
team to work in Dujiangyan.

June 26-27, the 2009 workshop on parasitic disease control was held, on which the control
work in the first half of 2009, the relationship between scientific research and disease
control, and research needs in 2010 were discussed.

In the hot mid-July, the leaders of IPD visited the retired cadres, returned overseas Chinese,
part of the retired members of democratic parties, the frail old professor and retired staff
over 90-year-old.

July 20-24, Tang Linhua was invited to visit the Philippines to participate in WHO seminar
on Western Pacific Regional Action Plan for malaria control and elimination.

August 21, a survey on the population satisfaction of study and practice of Scientific
Concept of Development activity was carried out, and employee satisfaction was 100%.

August 23-25, the Director of Japan National Institute of Infectious Diseases Hiroshi Omae,
visited IPD, and discussed with Director Tang Linhua about Asian vivax malaria
cooperation projects.

August 24, the Steering Group of Shanghai Municipal Education and Health Party
Committee inspected study and practice of Scientific Concept of Development activity in
IPD, and the evaluation was good.

August 31, the summary meeting on study and practice of the Scientific Outlook on
Development was held. The leaders of China CDC and Shanghai Municipal Health Bureau
attended the meeting.

September 1-6, Zhou Xiao-nong went to Geneva, Switzerland, to participate in "Chairman
and Co-Chairs of TDR Diseases Related Topics Advisory Group Meeting"” and “the Third
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Meeting of Strategy Advisory Committee on Research and Management of Infectious
Diseases Caused by Poverty".

In September, the leaders of IPD visited 23 retired staff.

October 11-21, Zhou Xiao-nong went to Vientiane, Laos to participate in "Informal
Consultation Meeting of Food-Borne Trematode Diseases and Cysticercosis" and "the
Ninth Asia Network on Schistosomiasis".

October 14, Shanghai Meida Construction Co. Ltd. won the bid of No.1 Building overhaul
and environment improvement project.

October 14-November 2, training course on parasitic disease control in developing
countries was held in Shanghai and 23 people from 15 countries participated in the training.

October 24-25, "the First Meeting on China Tropical Disease Drugs and Diagnosis
Innovation Network™ was held in Shanghai. IPD together with other 11 units including the
National Center for Drug Screening and the Second Military Medical University,
cooperated to set up "China's Tropical Disease Drugs and Diagnosis Innovation Networks".
Yang Wei-zhong, Deputy Director of China CDC attended the meeting.

October 25-30, director Tang Lin-hua went to Sri Lanka to participate in "Regional
Workshop on Integrated Control Strategy of Malaria.”

October 26, "Control Strategies of Schistosomiasis in China" and "the Establishment of GIS
Warning System for Schistosomiasis in the Yangtze River Region and Lake Regions” led by
IPD were awarded the first prize and the third prize of scientific and technological progress,
respectively, by Chinese Preventive Medicine Association.

October 26 to 28, commissioned by WHO / TDR, IPD held "the second annual meeting of
the advisory expert group of environment, agriculture and infectious diseases™ in Shanghai,
October, the election of cadres of 8 party branches was completed.

November 3, Shanghai Xinshun Construction Supervision Co., Ltd. won the bid of
Construction Supervision of No.1 Building overhaul and environment improvement project.

November 10-14, Director Tang Linhua went to Switzerland to attend the “the First
Meeting of Benefit-Related Partys on Integrated Vector Management™.
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November 13, Shanghai Keyuan Engineering and Technology Co., Ltd. won the bid of fire
fighting of No.1 Building overhaul and environment improvement project.

November 15-21, training class of malaria control and elimination in the Great Mekong
Subregion was held and 18 people from Laos, Vietnam, Cambodia, Thailand, Myanmar and
China participated.

November 17, the affair publication in IPD was examined by inspection group of Shanghai
Health Bureau, and IPD got a good evaluation.

November 18-22, Zhou Xiao-nong went to Washington to participate in the 58" Annual
Meeting of the United States Association of Tropical Medicine and Hygiene.

November 20, the third Conference of Directors of the World Health Organization
Collaborating Centres in Shanghai was held in IPD.

November 23, No.1 Building overhaul and environment improvement project started.

November 26, the meeting of employee representatives was held, on which
"complementary regulations of implementation measures of working staff housing subsidy
in IPD, China CDC" was discussed and passed.

In November, the Global Fund Malaria Control Project was continued. Initiation Protocol
of the second phase of the sixth round of the Global Fund was signed. The field supervision
of the implementation of the fifth round of the Global Fund in Yunnan and Jiangsu Province
was carried out. The three Global Fund project management training sessions were held.

December 1, the preparatory work leading group of the 60th anniversary of IPD
establishment was set up.

December 1, Xia Zhi-gui, Zhang Chao-wei, and Li Shi-zhu passed the examination during
trial period and were formally employed.

December 4, Zhang Guo-qing was elected as the sixth secretary of the Youth League of
IPD.

December 6, because of operational need, it was decided to appoint Chen Ying-dan as the
Chief of soil-borne and food-borne parasitic diseases department with one-year probation.
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December 8-11, the 4th MEG meeting was held in Sanya with the cooperation of the
Global Malaria Expert Group. Ren Ming-hui, Director of International Cooperation
Division, MOH, and Wang Yu, Director of Chinese Center for Disease Control and
Prevention participated in the meeting.

December 15, Director Tang Linhua and Secretary Cai Ji-hong went to Beijing to report
co-construction work.

December 16, "the epidemic is the order, and disease control is the responsibility" was
elected as one of the ten "great good" group of Shanghai Medical Workers spiritual
civilization in 2009.

December 29, Yang Shi-jie completed the task of Shanghai health system’s support to
Dujiangyan reconstruction and returned.
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8 9. INTRODUCTION OF ADVANCED DEEDS

Professor Guo Jia-gang has devoted himself to research on Schistosomiasis for nearly 30
years. He emphasized combining theory with practice, timely finding out and solving problem in
epidemic areas through working in field throughout the year. He was elected as “National
Advanced Worker of Schistosomiasis Prevention and Control” for the contribution to the
schistosomiasis research and control.

Having worked in finance affair for more than 20 year, with unity to colleagues, hard
working and devoting himself to work, Li Wei-ming promoted accounting and finance
management of our institute, so he was elected as “Advanced Accountant of Ministry of Health
in 2009”.

With high responsibility and strong entrepreneur spirit, Sun Hua-rong worked hard in
safeguard, and made a contribution to Institute security. He was elected as “Advanced Security
Guard of Ministry of Health”.
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The summary meeting on study and practice of the Scientific Outlook on Development was held.

The leaders of China CDC and Shanghai Municipal Health Bureau attended the meeting

A TRk IR ARIRE KT 2009 £ 4 A RS he
ELEBATELB KRB ERSBADHE HFEARER S
“Appraisal Meeting of Strategies for Schistosomiasis Control in China”

was held in April 2009 in Shanghai
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