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Veterinary Epidemiology is defined as the discipline to determine the
distribution and factors associated with animal disease in populations in order to
implement disease control and preventive strategies. Veterinary epidemiology focuses
on populations: from populations of individuals to populations of herds or flocks, to
populations of counties, states, countries, or continents. Epidemiology involves a very
broad definition of disease including any departure from optimal health and/or
productivity. Thus, populations can be animal products including food items with

specific contamination related to human and animal health issues.

Recently, food safety has been in the news and several public announcements
about crises have been in circulation globally. Most of the challenging questions and
issues related to food safety are also related to risk and uncertainty for a specific risk
associated with either contaminated pathogens or chemicals. Thus several agencies
and research scientists are engaged in risk analysis particularly its risk assessment
component. The most important element of veterinary epidemiology by its definition
is identifying risk factors and assessing their contribution to an adverse health event
under the epidemiological scetion of risk analysis. Thus, epidemiology as a discipline
is at the core of addressing food safety issues and determining preventive strategies to

avoid major crises.

During the last few decades, veterinary epidemiology has contributed to
identifying and/or controlling several food safety issues that are major concerns to the
public and society in general. This presentation will give examples of such

contributions with emphasis on beef cattle and the safety of beef.

Also, elaborations will be included on design and analytical methods of

veterinary epidemiology that have been used for food safety. The link of risk analysis



as a section of veterinary epidemiology and HCCAP will be demonstrated through
definitions and applications. =~ Challenges for veterinary epidemiology as a discipline

in terms of a national food safety system will be outlined too with emphasis on beef.

The conclusion of this presentation is that veterinary epidemiology is an
essential component of a country’s comprehensive food safety system. Several
approaches of this discipline have already been integrated in the food safety system.
Training and education in this discipline can be important part of the approaches to
national food safety in a country. Nevertheless the discipline requires further
approaches and refinement of current techniques to satisfy the need for a reliable food
safety system. A multi-disciplinary approach to food safety is still essential but this
approach would require synthesis and foremost team members who have a broad
prospective of adverse health problems in the origin of food as well as knowledge of
health issues for users/consumers. Veterinary epidemiologists are the most suitable

people to satisfy this requirement.
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Introduction

Use of diagnostic tests is integral to surveillance and monitoring programs for
food-safety pathogens. Low cost, ease of performance and rapidity of obtaining results
are important considerations for tests used in the post-harvest phase of food production
because of the need to distribute and further process product soon after harvest.
Performance characteristics (sensitivity, specificity, and reliability) of tests usually are
of lesser concern than the 3 aforementioned factors but this information is vital if
informed interpretation of test results is to be made or if test data from different sources

are to be compared and used in a microbial risk assessment.

Evaluation of diagnostic tests for use in monitoring or surveillance programs for
food-borne pathogens offers many challenges. In addition, there are no agreed-to
standards for test evaluation studies for food-borne pathogens in animals, animal
products or the environment. This has resulted in variable quality of published papers.
This is in contrast to the situation with tests related to international trade of animals or
animal products where the World Organisation for Animal Health (OIE) prescribes tests
and provides guidance as to the design of test evaluation studies
(http://www.oie.int/eng/normes/mmanual/A_summry.htm). In this presentation, I will
briefly review gold standard approaches to test evaluation and then focus on principles
and application of no-gold-standard approaches to the assessment of tests for microbial

pathogens.

Evaluation of test accuracy with a gold-standard



Diagnostic sensitivity and specificity are related to, but different from, analytical
sensitivity (synonym: detection limit) and specificity (synonym: cross-reaction profile)
(Saah and Hoover, 1997). For microbial pathogens, the latter are often determined in
spiking experiments in one or more food matrices. However, these experiments can
only provide an indication of whether further evaluation of test performance with field
samples is worth pursuing. There are numerous examples with PCR assays where a
low detection limit has been determined in experiments but inhibitors in the matrix and
problems with DNA extraction affect the frequency of positive results in field samples.
The true indicator of test accuracy, and hence a test’s utility, is how it performs in field

samples with the typical range of concentrations of the analyte of interest.

Evaluation of diagnostic performance using field samples can be done using
several approaches including use of repository samples for which “gold-standard” data
are available, use of a new screening test and then verification of all (or a random
sample of) test-positive and test-negative samples with the gold standard method, or use
of a cross-sectional design in which the new test and the gold-standard test are done on
all samples. For these scenarios, estimation of sensitivity and specificity and associated
confidence intervals is straightforward and can be augmented with receiver-operating
characteristic analysis for tests that are measured on a continuous or ordinal scale
(Gardner and Greiner, 2006). Lack of bias in sensitivity and specificity estimates is
considered to be more important than the precision of estimates, which is sample size
dependent. Bias often results from flaws in the design of the test evaluation study and
sources of bias include use of an inappropriate reference test (gold-standard), unblinded
evaluation of test results, and use of an inappropriate spectrum of diseased individuals.
In the context of microbial pathogens and food products, the latter equates to the
spectrum of microbe concentrations in the sampled products. Epidemiologic
considerations in the design of test validation studies are discussed in detail elsewhere
(Greiner and Gardner, 2000).

Sensitivity and specificity estimates for tests that are used commonly to detect
microbial pathogens in all foodstuffs, animals and the environment are not commonly
available. Possible reasons include the availability of numerous tests and multiple
purposes for which they can be used, no agreed-to validation standards and the
non-trivial task of designing a high quality and scientifically valid study. One set of
validation standards cannot be applied to all diagnostic tests and their possible
applications. For example, consider the evaluation of a new PCR method for

Salmonella spp. Factors affecting the sensitivity of PCR include the number of



organisms in the sample, the weight or on a weight or volume basis; weight or volume
of material tested, sample matrix (e.g. feces, tissues, milk), presence and concentration
of inhibitors, and laboratory techniques (e.g. pre-enrichment, enrichment, and plating
methods) that might be used to concentrate or allow selective growth prior to use of
PCR.

Even when sensitivity and specificity estimates exist, the estimates often are
imprecise or uncertain (manifested as wide confidence intervals) because only a limited
number of samples are evaluated. For some tests such as isolation of bacteria, viruses
and parasites, an assumption of perfect specificity is justifiable in experienced
laboratories with good quality assurance protocols. In all other situations, tests should

be assumed to have imperfect sensitivity and specificity, until proven otherwise.

Evaluation of test accuracy without a gold-standard

Latent-class methods (often termed “no gold standard methods”) for test evaluation
don’t require designation of a perfectly sensitive and specific reference test, i.e. a gold
standard, for the analysis of test evaluation data, and therefore offer more flexibility
than a gold standard approach. Methods can be categorized as either as frequentist,
involving maximum-likelihood (ML) estimation, or Bayesian is which prior information
about one of more tests is incorporated into the data analysis. The frequentist
approach was developed in the 1980°s (Hui and Walter, 1980) but has only had recent
acceptance in the health sciences in part because its “black-box™ approach and the lack
of readily-available software to implement the methods. This has now changed with
internet-based modules (Pouillot et al., 2002). Bayesian methods are also becoming
more popular in part because of the shareware program WinBUGS
(http://www.mrc-bsu.cam.ac.uk/bugs/winbugs/contents.shtml) which allows researchers

to deal with many different designs involving multiple tests and populations.

Although methods exist for multiple populations and multiple tests (Branscum et
al., 2005), the simplest case that is solvable by both ML and Bayesian methods involves
test results from 2 tests in 2 populations. Subject to the assumptions inherent in the
ML model, there are sufficient degrees of freedom to estimate 6 parameters: 2
sensitivities, 2 specificities and 2 prevalences (see Enoe et al., 2000 for mathematical
results). Assumptions that are made are constant sensitivity and specificity in both

populations and conditional independence of the sensitivities and specificities of the 2



tests (Gardner et al., 2000). An assumption of conditional independence is likely to be
reasonable when the tests measure different biologic phenomena, e.g. one test detects
antibody and the other detects antigen. On the other hand, tests that both detect
antigen are unlikely to be independent unless their limits of detection are substantially
different.

In the Bayesian approach, all parameters are considered uncertain and prior
scientific knowledge about test accuracy, if available, is linked with information
contained in the likelihood based on the observed test results. Prior knowledge about
test accuracy can be obtained from subject-matter experts or from previously published
validation studies and is incorporated into the analysis usually in the form of beta
distributions. Posterior inferences about sensitivity, specificity and prevalence are
obtained by combining the actual likelihood with the assumed prior distributions. Gibbs
sampling is used to obtain numerical approximations to exact posterior inferences.
Medians (or means) and 95% probability intervals are used for posterior inferences
about model parameters. In a Bayesian analysis, the influence of prior selection on
model inferences should be assessed and all models should be checked to ensure

convergence.

Examples of latent class methods from published papers (Hoorfar et al., 1999;
Gardner 2004; Mainar-Jaime et al., 2007) will be presented to show the utility of the

approach, emphasizing the strengths and limitations of the methods.

Conclusions

The concepts described in this paper also apply to test evaluation studies to detect
toxicants and other residues in food. Although gold standard methods yield increased
precision of estimates for the same sample size, choice of an inappropriate reference test
can induce substantial bias in estimates. For the latter reason, removing the restrictive
assumption of a perfect reference test in the latent class approach can provide new
insight into test accuracy. Software to allow implementation is now readily available
but well-designed studies are critical for the credibility of the approach. More
information about these methods, especially Bayesian approaches, including examples
and sample code for several common scenarios is available at

www.epi.ucdavis.edu/diagnostictests/
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Epidemiology of BSE in Japan
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1. Background of the BSE outbreak in the World

BSE outbreaks are separated into three categories as in the UK, EU and other
countries. BSE might be occurred in early 1980s in the UK, and first identified on 1986
and then confirmed in the OIE (Office de International Epizootics; World Animal
Health Organization) meeting on 1988. Meat and bone meal (MBM) was considered as
a causative material by epidemiological studies in the UK and banned to be used for
animal feed as early as 1988. Specified risk material (SRM: SBO; specific bovine offal)
removed from the food chain in the end of 1989. During this time, live cattle and the
extra MBM were exported from the UK to the EU. The feed ban was relatively effective,
and BSE positive cases were peaked in 1992 and 1993, and gradually decreased later.
However, in 1996, vCJD cases were reported and it induced a world threatening panic.
The UK decided to start a measure of incineration of over thirty month cattle (OTM),
and both exportation ban and real feed ban of MBM. From 1996 to 2000, 4.5 million
cattle were burned and the UK succeeded to contain the BSE. In 2005, OTM regulation
was relaxed to BSE screening test in the slaughterhouse.

The EU stopped importation of MBM from the UK on 1990, and as a result extra
MBM of the UK was exported to Asia, America, and East European countries. The EU
started feed ban on 1994 and extra MBM was exported to other countries too. BSE
contamination in the EU might be peaked during 1995 and 1996. At 2000, the EU
started the active surveillance and introduced real feed ban on 2001. On 2002, BSE
positive cases detected by the active surveillance became a peak, and rapidly decreased
later. In 2006, the EU accepted the deregulation of OTM of the UK, and started a
re-importation of UK beef.

The third group, such as Japan, North America and East European countries etc.,
which imported live cattle, MBM or greaves from the UK and EU, were involved in
BSE outbreak later than 2000 and detection of BSE cattle are continuing now. The total

number of BSE positive countries in the world is now 25.
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2. Present status of BSE and vCJD in the World

BSE positive cases reported in the World at 2007 January were as follows. The UK
had more than 180,000 cases and the number is extremely high, and three EU countries,
Ireland, Portugal, and France, detected 1,000 to 1,500 BSE cattle. Spain, Germany and
Switzerland reported about 500 cases, and Italy, Belgium and Holland had about 100
cases. Japan reported 31 BSE cases, but now in October 2007, the number is 33. The
total number of countries with BSE positive cases in the world is now 25.

Case reports of vCJD were a bit different from those of BSE. The UK had 164
patients at 2007 January, and they were relatively young (20 to 30 years old). In France,
the number of BSE was not so high (about 1,000) when compared with the UK
(180,000) and Ireland (1,600) or Portugal (1,000), but number of the vCJD patient was
high, 21 cases, when compared with Ireland (4) and Portugal (1). Moreover, the age of
patients is older (30 to 40 years old) than that of the vCJD in theUK. There are several
possibilities on a high frequency of vCJD in France. That is a large quantity of
contaminated meat product importation such as machinery recovery meat (MRM) from
the UK, or dietary culture of the calf brain consumption. The total number of countries

with vCJD patients in the world is now 11.
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3. BSE safeguard policy in Japan

After the first case of BSE cattle was detected, consumers were led into a very big
panic. The reason is that they lost trusts to the government and others as follows. There
was distrust to the government because MAFF (Ministry of Agriculture Forest and
Fishery) made a misunderstanding of the risk of BSE invasion, a lacking crisis measures,
and no risk communication. Consumer gave a strong claim to the cattle breeder, because
they used MBM as cannibalism for cattle, and gave a priority to the economy rather
than safety. At the same time, meat importer and processor conducted false applications
for the compensation buying of domestic beef by the MAFF, and false tags of meat by
the distributor and beef market were also disclosed. Every day TV and newspapers
mediated noisy but less signal information (low SN ratio). And finally, consumers
distrusted the scientist who denied ZERO-risk and showed a scientific uncertainty,
because majority of people believed that science is almighty, can explain everything and
ensure safety. Thus, the consumers had an anxiety when they faced a scientific
uncertainty.

Japanese government’s policy of safe guard for BSE was consisted of three
elements. The first is the SRM measures. The SRM of all aged cattle including the brain,
trigeminus ganglia, spinal cord, vertebral column containing dorsal root ganglia, distal
ileum, and tonsil/lingual tonsil are removed from food chain and incinerated. Besides
SRM, other parts which are not used for human-consumption are rendered into MBM
and incinerated. Thus, complete feed ban was performed. The second is BSE test which
purposed surveillance of BSE on all fallen stock >24 month old and screening of BSE
cattle in the slaughterhouse >21 month old. The third is traceability system. All cattle
are identified by ear tag number with 10 digits and registered in the national control
center in production level. All cattle meat from carcasses was stocked for the DNA
diagnosis and 10 digits were displayed in the market or meat house. This is the beef
traceability from the slaughterhouse to the markets in current level. The 10 digit can be
traced by a personal phone or internet.

Another government policy introduced after BSE outbreak in Japan is separation of
risk assessment and management: that is an introduction of risk analysis system on food
safety. Risk analysis consists of three element, i.e., risk assessment, risk management
and risk communication. In Japan, risk assessment is done neutrally and scientifically in
Food Safety Commission (FSC) of the Cabinet Office. The purpose is scientific
assessment of hazards for human health. On the other hand, risk management is done
politically by MAFF or MHLW (Ministry of Health Labor and Welfare). The purpose is

making a standard or regulation based on the risk assessment with considering risk
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benefit or cost benefit. Risk communication is an exchange of information or opinion
about the risk by all stake holders and it is performed by public comments and risk

communication meetings.

Government Policy on Safe guard for BSE in Japan

( N N

SRM measure BSE test
Removal from food chain Surveillance on fallen stock
Real feed ban (incineration) [ Screening in slaughterhouse

Cattle identification and registration (ear tag): production level

Beef traceability (from slaughterhouse to markets): current level

4. BSE measures in Japan

Although there occurred a nationwide panic among consumers after the first BSE
case, the activities of three organizations (MAFF, MHLW, FSC) has been successful in
obtaining confidence or trust of consumers relatively short time. In 1996 MAFF started
BSE surveillance test of the risk animals, and the ~ TSE including BSE was involved
in the notification disease in 1997. After the first case of BSE, complete feed ban for the
use of MBM, removal of SRM and BSE test in the slaughterhouse had been obligated
(2001 October). In addition, BSE-related risk is assessed by the Prion Expert
Committee, Food Safety Commission, in the Cabinet Office since July 2003. Then,
introduction of traceability system, and several BSE related risk assessments were
conducted.

12



Risk assessment and management for BSE in Japan
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beef from USA and Canada

Basic strategy of the risk management for BSE in Japan is importation ban of
MBM, live cattle and beef from the countries where BSE has been detected. Cattle are
grown with the feed produced in the completely isolated facility from those producing
pig or poultry feed in order to avoid cross contamination. In the farm all cattle are
identified by the traceability system and fallen stock in the farm over than 24 month old
is BSE tested. In the slaughter house BSE test is conducted to over than 21 month old
cattle (by the law) and the positive cattle is incinerated. The SRM is removed from all
cattle regardless of the result of BSE test and incinerated. Both the slaughterhouse and
meat processing facilities are completely separated between cattle and pig meat to avoid
cross contamination. Non human-consumption materials from cattle are rendered and
finally incinerated.

Containment of the BSE risk is based on stopping cattle to cattle, cattle to human
and human to human infections. These are MBM feed ban, control of feed production
and compost regulation. BSE test and SRM removal in the slaughterhouse, and
regulation for drug production using BSE free cattle materials are safeguards for cattle
to human infection. Ban of blood transfusion and organ transplantation from the high
risk person who stayed in the UK until 19660r EU, is precautious to prevent human to
human infection. Japan is one of the most strictly regulated countries in the measures of

BSE, but we have already conducted deregulations of some measures. They are use of

13



swine MBM for swine feed after complete separation of feed factory (2005) and use for
fish feed (2007), after risk assessment of FSC. Liquid compost treated with high pH
from cattle MBM (2004), and ash of cattle MBM or bone can be used for the compost
(2005). And revision of BSE test in slaughterhouse with more than 21 month old was
settled in law (2005) by the assessment of FSC.

5. Principle and strategy of the epidemiology of BSE in Japan

The main work of this study is to identify, as hypotheses, all feasible sources and
routes of infection for the BSE cases discovered in Japan, and to study the probability of
each hypothesis. Unlike ordinary microbial infections, BSE has an extremely long
incubation period for several years (mean incubation period is Ca 53 1.5 years) and it is
technically impossible to detect genome of pathogen or antibody, and the number of
confirmed cases is extremely small. Nevertheless these difficulties, it is hoped that these
research results will be of use in preventing future outbreaks, which is the primary
object of epidemiology.

The principle and strategy of the epidemiological studies of BSE in Japan are as
follows. 1) BSE risk status in Japan is divided into 3 sages, i.e., before 1996 April when
administrative guidance for feed ban of cattle MBM introduced. After that to 2001
September, the first case of BSE in Japan, then, after 2001 October with real feed ban in
thelaw. 2) Make hypotheses depending on the invasive risk and propagation risk of BSE
in Japan, and they are checked by evidences, case control study or statistics. 3) Time
sequential and spatial grouping of BSE cattle was conducted that is Group A (1995,
1996, born in Hokkaido, Kanto), Group B (1999 born in Kyushu), Group C (1999-2001
born in Hokkaido), Group D (Juvenile cattle born after real feed ban) and Pre A , Post D

groups.

6. Characteristics of BSE outbreak in Japan

The feature of the BSE outbreak in Japan is a bit different from those of European
countries as follows. 1), Epidemic size is relatively smaller than those in European
countries. Thus, precise data on each BSE positive case were listed up, and all
population of cattle including healthy slaughterhouse ones (from 2001 October) and
farm fallen stocks (from April 2004) are BSE tested. 2), Un-even distribution of BSE

cases was observed. Until now, Hokkaido is a core of epidemic, and two different time
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outbreaks were occurred. 3), Dairy cow are mainly involved. And 4), Sporadic,
discontinuous outbreaks were occurred temporally-spatially. That is, in 33 BSE test
positive cattle in Japan, the birthplaces of 26 cases are Hokkaido and other 7 cases are
born in other prefectures. If atypical case was eliminated, 26 in 31 cases (84%) were
born in Hokkaido.

Another characteristic of BSE outbreak is difference of the temporal patterns of the
Group A and C. Mean and standard deviation of the A group birth interval are 3.6 1.8
M. It is concentrated in an extremely narrow period. However, those of the C group are
10.5%6.6 M until now. By the statistical analysis, the groups A & C are parametric, but
uneven distribution, in the 95% interval, P (both sides examination) =0.0013. It
suggested that cause of the A group was different from that of C group significantly,
and possible contamination of A group might be single or a few number of lots of the

causative agents.

7. Invasive BSE risk in Japan

The risk of the BSE agent being introduced to Japan through imports of live cattle
can be divided into four scenarios. These are the 5 cattle born in southern England and
imported into the Kanto region in 1982, the 9 cattle born in southern England and
imported into the Kanto in 1987, the 19 cattle born in southern England and imported to
Kyushu in 1988, and the 16 cattle born in Germany and imported to Hokkaido in 1993.
All history of each animal is known. On studying the respective import lots, the origin
of live cattle imports from the UK (all dairy cattle) gradually shifted from central to
southern England, where BSE contamination was more intense. This study also clarifies
issues such as where the cattle were reared in Japan after import, slaughterhouse
processing after exhaustion of the reproductive cycle, MBM manufacturing processes,
and where the cattle were re-used as MBM. In Japan, over 160 slaughterhouse and
rendering factories, as well as feed factories are regional. Almost all animal feed were
produced and consumed local regions, for example Hokkaido products are 100%
consumed in Hokkaido.

The risk imported MBM is divided into three scenarios, i.e. imports from Italy,
Hong Kong and Denmark. The scenarios for MBM imports from Germany or Russia
were not considered, since the risk from these is thought to be extremely low. This is
because the respective import volumes were small and there was hardly any
manifestation of BSE among cattle produced in those countries at the time of import. In
the case of Italy, 55,930 tons of Italian MBM had been imported between 1987 and
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2001. Moreover, MBM imports from Italy involve a number of factors, including the
state of BSE incidence in Italy, variations in the volume of MBM imported, and
changes in the MBM manufacturing processes. Namely, the 656 tons imported between
1987 and 1993 (no imports in 1991 and 1992) to Yokohama, Nagoya and Moji were
categorized as M1, the 5,408 tons imported between 1995 and 1998 to Yokohama,
Nagoya, Kobe and Kagoshima (of which the 4,802 tons imported after June 1998 were
heat-treated at 133°C, 3 bar, 20 minutes) as M2, and the 49,846 tons imported between
1999 and 2001 to West Japan (Kyushu, Kansai, Chubu) as M3. In the case of Denmark,
30,500 tons of Danish MBM had been imported in 1999-2000.

The risk of importation of animal fat and tallow is divided into two scenarios. These
are the 1,245 tons of Holland animal fat (powdered fat) imported into Kanto and
Kyushu between 1994 and 2000, and the 22 tons of Switzerland animal fat (tallow)
imported in 1989.

List of invasive risks of BSE in Japan
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8. Outbreak of the A-group in Hokkaido and Kanto

Population study on the Hokkaido dairy cows suggested followings. 1, Statistically
the Before-group-A (dairy cows in Hokkaido which were born before 1995 August, and
no positive case in BSE test; zero/40,000) and Group-A (they were born from 1995 Sept.
to 1996 August, and by the test BSE positive cases were detected; 10/55,000) are
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different on BSE prevalence. It suggested that contamination occurred suddenly at the
latter half of 1995.

2, Statistically Group-A and Post-group-A (they were born from 1996 Sept. to 1999
July, and by the test, zero/250,000) are different on BSE prevalence. It suggested that
on 1997, 98 there were no BSE invasion and propagation in Hokkaido.

3, Statistically Post-group-A and Group-C (they were born from 1999 August to
2001 October, and by the test, BSE positive cases were detected; 15/170,000) are
different on BSE prevalence. It suggested that Group-C outbreak might be induced by
BSE propagation in Hokkaido (from Group-A). It is because spatial overlapping of the
positive cases in Groups-A and -C was observed, and the interval between Group-A and
-C might be consistent with the BSE incubation period. Other than Hokkaido (in Kanto
and Kyushu), indigenous propagation of BSE was not detected.

Strangely, the invasive BSE risk into Hokkaido was very poor. That is, UK live
cattle were rendered and consumed as animal feed outside of Hokkaido (Kanto, and
Kyushu) and there were no reports of Italian MBM importation into Hokkaido (they
were imported into Kanto, Chubu, and Kyushu), Germany live cattle were rendered in
Hokkaido, bat later than 1996 (after A group outbreak) and MBM used in the Hokkaido
feed factory from 1995 April, was derived from Hokkaido cattle at that time. On the
contrary, all BSE cattle of A-group drunk the milkreplacer made of Holland yellow

grease (Hokkaido 10 cases, Kanto 3 cases).

BSE outbreak of dairy cow in Hokkaido
Birth before 1995 Aug. 1995 Sep.-96 Aug. 96 Sept.- 99 July. 99 Aug.-01 Oct

Group A

Post group A Group C
BSE cases BSE case BSE cases
10/55,000 Zero/250,000 15/170,000

(13-~16/130,000)

1, Statistically Before-group-A and Group-A are different on BSE prevalence.
It suggested that contamination occurred suddenly at the latter half of 1995.

2, Statistically Group-A and Post-group-A are different on BSE prevalence.
It suggested that on 1997, 98 there were no BSE invasion in Hokkaido.

3, Statistically Post-group-A and Group-C are different on BSE prevalence.
It suggested that Group-C outbreak might be induced by BSE propagation
in Hokkaido (from Group-A)

4, Spatial overlapping of the positive cases in Groups-A and -C was observed, and
the interval between Group-A and -C might be consistent with the BSE
incubation period.

5, Other than Hokkaido, indigenous propagation of BSE was not detected.

/ what is the cause of Group-A (1996 ) contamination?
Imported fat for milk replacer, feed with MBM, MBM supplement
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9. Possible cause and contradiction

The possibility that animal fat imported from Holland at 1995 to 1996 being a
causative agent, is examined by a case control study. The Group-A Hokkaido, Kanto
and control farms (population control) randomly sampled 200 farms from 20,000 dairy
farms in East Japan where the milk replacer made from Holland animal fat was used.
The randomness was confirmed by statistics. The study resulted in 1% significance on
P<0.0001, odds ratio=39.3, and 95 % intervals (4.9-312.9), suggesting that the
hypothesis is statistically significant. The same results was obtained by the comparison
of expectation value and actual value using milk replacer of T factory (Pure milk/
Milfood A super) and BSE positive case in Hokkaido A group are independent or not
(Share in Hokkaido=30 %), p=0.00001, statistically significant.

In deed, importation records from Holland (Shipping day) of the 1st lot was1995
July 15, 2nd lot 1995 Sept.29, 3rd lot 1995 Dec. 9, and 4th lot 1996 Jan. 29. In T factory,
the milk replacer was produced from 1996 Jan. and Feb (Pure milk, Milfood A super)
from the 2nd lot arrived at 1996 Dec, and transported to the East of Japan. The
Hokkaido A-group dairy cow were born from 96 Feb. to 96 Aug. and in Kanto from
1995 Dec. to 96 Mar. The maximum term of validity on the milk replacer may be about
6 months after production. Thus, if 2nd lot was contaminated, all dairy cows might
drink the milk replacer of this lot.

Feed history of Group A cases (Hokkaido, Kanto)

case 1-2M (milk replacer) 3-6M (calf starter) 7-12M >1y
1 Milfood Asup Milfood B flake Young cow lead Young cow lead
2 Milfood Asup, Pure milk H Milfood B green New sun luckyl8 New sun luckyl8
4 Milfood Asup Milfood Asup Milfood Asup New step 16
New step 16
6 Milfood Asup Milfood B Support 70 Support 70
7 Milk Milfood Asup Infant green Young cow lead
Infant green
11 Milfood Asup, Milfood B flake Support 70 Support 70 Support 70
13 Pure milk H, Milfood B green Infant green Infant green New lead 18
Infant green New lead 18
15 Milfood Asup, New step 18 New step 18 New step 18 New step 18
Calftop L Calf top L
16 Milfood Asup, Milfood B flake Young cow lead Young cow lead Tokuhai 18SME
Tokuhai 18ME
19 Milfood Asup Milfood Asup Calf meal ,Yodel 18 Yodel 18
3 Pure milk, Moret, premium Pure milk, premium starte
5 Milk, Pure milk Pure milk Maybypass40 Maybypass 40
10 Pure milk Pure milk
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Thus, the circumstantial evidences suggested that milk replacer containing Holland
animal fat might be the cause of A-group outbreak in Hokkaido and Kanto on 1995 and
96. However, the contaminated milk replacer lot had to be made of 54~81 full brawn
BSE cattle theoretically in order to induce A-group outbreak (Ca. 20 ~30 cases),
provided the worst scenario was accepted (impurity of the animal fat was 0.5 %,
including the central nervous system and other SRM) .By the Holland epidemiology,
however, such kind of high dose of BSE contamination could not be occurred. Probably
there are missed risk factors in this estimation, such as un-homogeneous protein
impurity and content of SRM of animal fat and high intestinal absorption of neonatal
cattle (< 1 month old) than calf which are used for the experimental infection (3~6
months old).

19



The value of risk-based surveillance for food safety issues

Katharina D.C. Stark

Professor, Department of Veterinary Clinical Sciences, Royal Veterinary College,
North Mymms, England.
E-mail: kstaerk@rvc.ac.uk

Surveillance is defined as a continuous effort to collect data related to a relevant
health issue in order to derive information that can be used as a basis for decision
making. In the context of safety of animal-derived food, the general aim of surveillance
is to protect the health of consumers and to pursue specific objectives, including the
documentation of absence of pathogens or substances (e.g. dioxins), to document the
acceptable level of hygiene (e.g. E. coli) or to monitor trends in pathogen reduction as
part of control efforts (e.g. Salmonella). Surveillance efforts include a set of activities:

data collection, data analysis, interpretation of results and review or intervention (Fig.

1)

GATHER | <
DATA | |
ANALYZE
STATISTICS* -
INTERPRET 1
INFORMATION |+ |
ACT

Figure 1: Activities and outputs of surveillance programmes

Due to ongoing food safety scares, the demand for data on food safety and
therefore the need for food safety surveillance are increasing, particularly for countries
participating in international trade with animal-derived food. Most notable examples of

food safety issues in the context of international trade are BSE, antimicrobial residues
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and food contaminants as well as genetically modified food. According to the Sanitary
and Phytosanitary Agreement (www.wto.org) and according to Codex Alimentarius
standards (www.codexalimentarius.net), exporting countries need to provide
surveillance data on food safety hazards to importing countries to allow for risk-based
import decisions. However, the resources available for the implementation and
continuing operation of surveillance programmes are limited and priorities need to be

set in order to make best use of human and financial capacity.

Risk assessment is a structured, transparent and science-driven approach which can
be used to rank risks and therefore to set priorities. International guidelines on the
principles of risk assessment have been developed by Codex Alimentarius and the
International Office for Animal Health (OIE). Risk assessment methods have been
proposed to design so-called “risk-based” surveillance systems that set priorities on
certain pathogens (or substances) or specific populations. The aim is to design
cost-effective surveillance systems that provide maximum information in return for the
financial investment. This can either lead to a higher level of information for the same
level of investment or to equal information for reduced cost (Stéirk et al., 2006). The
value of using risk-based surveillance in comparison with conventional surveillance is
therefore demonstrated by increased cost-effectiveness. This will lead to increased
consumer safety either by freeing-up resources that can be used to address alternative
hazards or by increasing the level of information available for a specified pathogen or

substance.

Risk assessment methods can be used at several design steps of a surveillance
system (Fig. 2). First, risk assessment can be applied to identify most relevant
pathogens or substances or pathogen-substance combinations to be included in a
surveillance programme. Risk assessments can also be used to identify populations or
products to be targeted by the surveillance efforts. This application is also referred to as
“targeted surveillance”. The best-established example of this latter is the surveillance of
BSE in different cattle populations. For BSE, the risk-based approach is now fully
integrated in international guidelines of the International Animal Health Office (OIE)

and accepted as the method of choice.
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Risk assessment to select hazards
to be surveyed

Risk assessment to select population
to be surveyed

v
Risk assessment to select product
to be surveyed

Random sampling

Figure 2: Use of risk assessment methods in the design of surveillance systems

When designing risk-based surveillance programmes, a risk assessment has to be
conducted. For this, data input is required, most of which in itself originates from
surveillance efforts. Knowledge of risk factors is required and therefore a requirement
for risk-based surveillance. This indicates that risk-based surveillance demands an
initial investment and cannot be applied to hazards of which we have only limited
knowledge. Also, it has been demonstrated that the value of risk-based surveillance is
highest for rare events, i.e. pathogens with a very low prevalence (Presi et al, in press).
The benefit of this approach is therefore highest for rare events and when relevant

knowledge of risk factors and data to conduct risk assessments is readily available.

Over time, the close interaction between surveillance and risk assessment (Fig. 3) will
lead to fine-tuning of the surveillance design. The updated risk assessment will lead to
better targeting of populations or products to be sampled and therefore allow taking full
advantage of the potential of risk-based surveillance. However, if the input data are not
accurate or the risk assessment incomplete, results of risk-based surveillance may also

become biased.
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Surveillance

Risk assessment

:

Risk management

. 3

Risk communication

Figure 3: Risk-based surveillance cycle

Important note: Basic epidemiological principles such as the performance of
diagnostic tests (specificity, sensitivity), calculation of adequate sample size and
random selection of samples are equally valid in both conventional and risk-based
surveillance designs. The goal is to achieve unbiased results that are a valid basis for

decision making.
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The Contribution of Veterinary Epidemiology to Health Decision
Processes: Understanding and Solving the Issue of Antimicrobial
Resistance

David A. Dargatz DVM, PhD

United States Department of Agriculture, Animal and Plant Health Inspection Service,
Centers for Epidemiology and Animal Health, Fort Collins, Colorado, USA

There is an increasing global concern for the threat posed by antimicrobial
resistance. The concern is shared by those involved in human and animal health care.
Infections with antimicrobial resistant forms of bacteria have the potential to complicate
treatment and potentially to jeopardize the prospects for a cure. There is a growing list
of bacteria that are demonstrating increasing antimicrobial resistance. Many of these
bacteria are associated with nosocomial infections. However, some of these bacterial
infections are community acquired, in some cases by foodborne transmission. Hence
the concern about antimicrobial resistance among animal care takers and veterinarians
stems not only from the potential adverse impact on the animals themselves but also to

consumers.

There is much debate about the sources of the growing antimicrobial resistance
problem. Undoubtedly antimicrobial use in some settings plays a role in the selection
for and amplification of populations of resistant organisms. However, there is also
clear potential for co-selection for resistant populations based on other closely
associated genes that confer some increased fitness of the bacteria. In addition,
resistant organisms (pathogenic or commensal) can move from one ecologic niche to

another.

In developing policy to deal with the issue of antimicrobial resistance it is
important that decisions be based on sound evidence. Epidemiologic approaches can
be used to provide the data to improve our understanding of the ecology of
antimicrobial resistance.  These data can then be used in a risk assessment process
that should allow the weight of the evidence to be considered in making decision about
policy. A core component of epidemiology is the study of the distribution and
determinants of disease. In this case disease could be defined as the occurrence of

resistant bacteria and thus epidemiology can be used to explore the factors that
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contribute to the rise (or fall) in antimicrobial resistance frequency. Various

epidemiologic approaches are associated with greater or lesser weights of evidence.

outbreak investigations can help to detect new trends or emerging conditions and
are often best suited to suggest relationships or generate hypotheses

broad based studies such as cross-sectional or cohort studies may allow the
collection of data on a broader group of potential risk factors but again are often
best used to identify associations between risk factors and outcomes or generate
hypotheses

clinical trials or experimental studies are much more controlled and can be used
to confirm the associations observed in less controlled studies

meta-analyses draw together data from a variety of studies into a unified
analysis that takes into account the strengths and weaknesses of the previous

studies to look for consistency in the evidence

Well designed epidemiologic studies can also provide parameters for modeling

efforts which in turn can be useful to understand the behavior of complex systems.

Through sound epidemiologic studies using a variety of approaches data can be

collected to aid in the understanding of such complex issues as antimicrobial resistance

in various ecologic niches. Furthermore, epidemiology can help to define the

potential linkages of these ecologic niches that allow actions within one niche to affect

outcomes in another perhaps distant and seemingly unrelated niche. It is only

through better understanding of the ecology of antimicrobial resistance that optimum

decisions can be made regarding surveillance and policy.
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Epidemiology of Highly Pathogenic Avian Influenza
in Thailand

Suwicha Kasemsuwan
Faculty of Veterinary Medicine, Kasetsart University, Thailand

Highly pathogenic avian influenza (HPAI) subtype HSN1 was first reported of its
zoonotic ability in Hong Kong in 1997; since then Department of Livestock
Development (DLD), veterinary authority of Thailand has been conducting active and
passive surveillance for highly pathogenic avian influenza (HPAI) along with Newcastle
disease; however HPAI had never been detected. In Thailand, the first HPAI case was
in layer hen which was confirmed in January 23, 2004. Once the outbreak was
confirmed the DLD immediately launched disease control measures authorized by the
Animal Epidemic Act B.E. 2499 (A.D.1956) in order to contain this highly contagious
animal disease. The emergency response plan for HPAI was brought into practice
readily; preventive and control measures were implemented and adjusted overtime
depending on epidemiological findings. During 2004-2007 there were 6 epidemic
waves clearly separated by appreciable subsiding periods. Magnitude and impact of
the later epidemic waves markedly declined as an outcome of industrious disease
control efforts.

Thailand H5N1 outbreak has been categorized into 6 waves: the first wave started
from 23 January to 25 May 2004 which covered 190 cases in 42 provinces about 30
million birds was destroyed. The situation was maintained, no more cases identified
up to 2 July 2004. The second wave was from 3 July 2004 to 12 April 2005 in
which1539 outbreaks 51 provinces were involved. The third wave was from 1 July to
30 November 2005, the magnitude of the outbreaks were 20 times less than the second
outbreak wave. Since then, there were outbreaks on 18 July 2006 in layer hen farms in
a province in North-eastern part of Thailand and on 23 July 2006 in native chicken in a
province in central part of Thailand. Three outbreaks occurred again during 10
January to 23 January 2007. The last report outbreak was on 9 March 2007 in native

chicken in a North-eastern province. (Table 1)
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Table1 Thailand HPAI outbreak waves and their relevances

Wave Date Number of Number of = Number of  Number of = Number of
animals outbreaks affected affected affected
stamped out sub-districts districts provinces
1 23 Jan — 25 May 04 60,811 190 141 89 42
2 3 Jul 04— 12 Apr 05 3,232,277 1539 784 264 51
3 1 Jul — 30 Nov 05 417,146 75 55 27 11
4 18 -23 Jul 06 6,645 3 3 3 2
5 10 —23 Jan 07 4,116 3 3 3 3
6 9 Mar 07 40 1 1 1 1

To control HPAI disease, Department of Livestock Development has issued new
legislations to enforce with Animal Epidemic Act. The legislation and the epidemic

curve are listed in Table 2 and Figure 1.

Table 2 List of current legislation concerning avian influenza in Thailand.

Date Legislation

2000 Ministry Regulation, Ministry f Agriculture and Cooperatives Animal Epidemic Act B.E.
2499 (A.D. 1956), dated 31 December 2499 and its amendment in B.E. 2542, 2545 (A.D.
1999, 2000)

Royal Decree B.E. 2537 (A.D. 1994) for controlling poultry
Royal Decree B.E. 2539 (A.D. 1996) for controlling duck and geese
2003 Departmental Ordinance, Department of Livestock Development, regarding permission,
diagnosis, disinfection, movement of live animals or carcasses in the Kingdom of Thailand,
B.E. 2546 (A.D. 2003)
10 Aug 2004 Royal Decree B.E. 2547 (AD. 2004) for controlling poultry and fertile eggs
20 Sept 2004 Departmental Ordinance, Department of Livestock Development, regarding poultry poultry
zoning, B, E. 2547 (A.D. 2004)
22 Sept 2004 Departmental Ordinance, Department of Livestock Development, regarding stamping out of
infected animals and disease carrier and carcass disposal, B.E. 2547 {AD. 2004)
28 Dec 2004 Ministry Regulation, Ministry of Agriculture and Cooperatives B.E. ,2547 (A.D. 2004), dated
28 December 2547
1 Jul 2005 Departmental Ordinance, Department of Livestock Development, regarding definition of avian

influenza, B,E. 2548 (A.D. 2005)

22 Oct 2005 Ministry Proclamation, Ministry of Agriculture and Cooperatives, regarding criteria
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22 Oct 2005

25 Oct 2005

26 Oct 2005

18 Nov 2005

2005

Figure 1

for restocking of poultry in avian influenza infected area, dated 22 October 2548 (A.D.
2005)

Ministry Proclamation, Ministry of Agriculture and Cooperatives, regarding intensive
measures for prevention and control of avian influenza, dated 22 October 2548 (A.D.
2005)

Ministry Proclamation, Ministry of Agriculture and Cooperatives, regarding intensive
measures for movement control of live poultry and carcass, dated 25 October 2548
(A.D. 2005)

Ministry Proclamation, Ministry of Agriculture and Cooperatives, regarding
prohibition of selling, distributing, moving, butchering, or do .other activities with
sick or dead poultry, dated 26 October 2548 (AD. 2005)

Ministry Proclamation, Ministry of Agriculture and Cooperatives, regarding avian
influenza prevention and control measures for fighting cocks, dated 28 November
2548 (A.D. 2005)

Ministry Regulation, Ministry of Agriculture and Cooperatives B.E. 2548(A.D.2005),
dated 23 November 2548
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Thailand HPAI epidemic curve from 25 Jun 04 to 25 Sept 07 along
with the date of legislation issues. The date in the graph referred to the
date of legislations issued presented in the table above.

The HPALI disease surveillance system in animal in Thailand includes active and

passive surveillance. The sensitivity of passive surveillance system had been adjusted

through case definitions. During the first wave of the outbreak, the definition referred

to poultry unit with severe respiratory signs with excessively watery eyes & sinusitis,

cyanosis of the combs, wattle and shanks, edema of the head, ruffled feathers, with

diarrhea and nervous signs and sudden death of almost 100% or cumulative mortality

rate more than 40% within 3 days without any noticeable signs. The case definition
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has revised in July 2004 by changing the mortality rate to death >10% within a day and
revised again in July 2005 to farm poultry: cumulative mortality rate >1% within 2 days
and backyard poultry: cumulative mortality rate >5% within 2 days. If any one
criterion is observed, disease control measures will be immediately executed. Apart
from the passive surveillance system, the active surveillance activities have been
implemented and are listed in Table 3. The term x-ray was introduced to indicate

targeted intensive surveillance.

Table 3 HS5N1 active surveillance system in Animal in Thailand

Date Activities Definition Samples  confirmed
taken cases
19-31 Jan 04 1* x-ray = Representative samples from every poultry 75,625 161
farms

* Representative samples from native chicken and
‘other’ species from every villages in high-risk
provinces
* Representative samples from native chicken and
‘other’ species from 60 villages in other
provinces
e (sensitive area 40 provinces, 71 districts)
11 Feb.-4 Mar. 04 2™ x-ray Continued sample collection in ‘every villages’ 12,000
20 Jul 04 Surveillance e  Prior to movement

of moved e  Within-farm (every 60 days)

poultry
1-31 Oct. 04 3" x-ray * High risk and low risk areas (district level) (457 150,648
sub-districts, 184 districts, 44 provinces)
1-29 Feb 05 4™ x-ray = Re-evaluation definitions of high risk and low 66,588
risk (high risk = districts having outbreaks from
Nov 04 to Jan 05 and low risk = the other
districts) (37 sub-districts, 22 districts, 10
provinces)
1-31 Jul 05 5™ x-ray = High risk, medium risk and low risk areas 84,945
*  Only clocal swabs
e 17 sub-districts, 7 districts, 3 provinces
17 -31 Oct 05 6™ x-ray e  Only free-grazing ducks and geese were 99,855

sampled,

29

18

724

72
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Date Activities Definition Samples  confirmed
taken cases
*  Only cloacal swabs
e 27 sub-districts, 17 districts, 8 provinces
1-28 Feb 06 7™ x-ray e Re-evaluated high risk areas = sub-districts 57,461 0
suffered from the 3rd wave of epidemic
*  Areas with many wild birds
* All flocks of free grazing ducks: 10% of serum
samples from ducks.
1Jun—31Jul06 8" x-ray 86,274 2
11-30 Sept 06 ot X-ray *  Only clinical surveillance 2,243 0
e 30 provinces
3 Jan — 5 Mar 07 10™ x-ray Revision of high risk areas 55,204 3

17 Jun—31Jul 07  11™ x-ray

Revision of high risk areas

Target 41,968 samples

HS5NI1-HPAI control measures implemented in Thailand has been proven effective

however the active surveillance activity is continued to indicate any outbreak that may

occur. With this system, infected poultry detection rate has been increased when

compare to the passive surveillance system. Due to the labor and cost, target intensive

surveillance areas have been selected according to the high risk area.
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Epidemiology of highly pathogenic avian influenza in Asia

Toshiyuki Tsutsui
Epidemiologic research team, National Institute of Animal Health

Highly pathogenic avian influenza caused by H5N1 strains has spread in Asian
region in recent years. This disease has seriously affected poultry industry, and total
economic loss was estimated $10 to 15 billion in this region. Among regions, disease
status varies between countries. Countries like Japan, Korea and Malaysia, have
succeeded early eradication of the disease after the incursion. The early detection and
rapid response was the key for their success of early eradication. These countries have
enough capacity and capability to apply necessary control measures including
stamping-out with compensation. On the other hands, the disease becomes endemic in
China and Indonesia, and sporadic outbreaks have continued in other affected countries.
These countries have some limitations in resources or infrastructure to achieve
appropriate measures. In addition, the characteristics of poultry production and
marketing system make the disease control difficult. The distribution of poultry from
producers to consumers relies on live poultry markets in many countries, where the cold
chain is not well established. These markets allow mixing several species of poultry in
the same place and giving opportunities for transmitting the disease each other. As a

result, infected poultry are distributed to other areas though the markets.

Small holders of free range poultry cause another difficulty for controlling the
disease dissemination. These poultry often play an important role in a household income
especially in rural areas. These family owned poultry freely move around residential
area and even in the neighboring poultry farms. It is usual that abnormal symptoms of
these poultry are not recognized by veterinary authorities. Another risk factor is a large
duck population in these countries. Duck production system is mostly connected with
rice production, and uses water reservoir effectively. However, duck population harbors

viruses and their movements cause the dissemination of viruses.

There are several constraints for the disease control in this region. However,
activities have been enhanced to overcome these constraints under the cooperation with
international organizations and donor countries. Development of harmonized control
strategies in this region may be required taking account of active movements of people

and commodities across the country borders.
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Epidemiology of Avian Influenza (H5NL1 virus)

Yoshihiro Ozawa
OIE Honorary Adviser

1. Modes of transmission and the origin of H5N1 viruses

Avian Influenza (A.L) is transmitted by infected birds and their excrements. Also,
Al is mechanically transmitted by surface means via contaminated food, water, feeds,
soil, vehicles, humans, animals, flies, feathers etc. Al viruses can be spread by
national or international trades of infected birds and contaminated products. Wild birds,
especially migratory waterfowl, are a recognized source and reservoir for all subtypes
of Al viruses. Some mammals such as dogs and cats are susceptible to the virus, but

they are usually considered as the dead ends.

In 1996, H5N1 virus was first detected in Guangdong Province, China. In 1997 the
virus became widespread in poultry markets in Hong Kong, and killed 6 of 18 infected
persons. The virus was wiped out by culling all domestic poultry in Hong Kong. In
2002, a new H5NI1 genotype appeared again in Hong Kong, and the variant strains
spread across Southeast Asia and South Asia between 2002 and 2007. The viruses can
be divided into several clades such as V1, V2, V3 and Indonesian clades. The strains of
H5N1 virus appeared in Korea(2003) and Japan (2004) were closely related to
Guangdong strain/174/04 which is distinct from the abov 4 clades.

In April 2005, a new variant HSN1 virus, which caused high mortality in both wild
birds and poultry, was observed in Quinghai Lake, China. The virus was spread
westward through migratory birds into Siberia, Kazakhstan and Turkey. This
unprecedented mortality of wild birds associated with H5N1 viruses opened a new
window for its movement within wild and domestic birds across Eurasia, the Near East
and Africa. Virus strains are divided into 3 clades (EMA1,2,3). The virus isolated in
2007 in Japan is closely related to one of those viruses of Quinghai origin(EMA
clades).

2. Al situation in Europe
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The European Union decided to make risk assessments of HSN1 virus entering via
migratory birds into Europe, and active and passive surveillance for Al virus in wild
birds started in July 2005. The conclusion of this study indicated a high risk of
introducing the virus via migratory birds, and also a risk of the infection to become

enzootic in Europe.

The EU encouraged each member country (a) to make an extensive survey of Al
viruses in both wild and domestic birds, (b) to vaccinate zoo birds and poultry that
cannot be kept in houses (c) to keep all domestic birds in closed housing in high risk

areas or zones and (d) to vaccinate domestic birds that cannot be housed.

Between 2005 and 2006, H5N1 viruses were detected in wild birds in 25 countries.
Al outbreaks in poultry farms were reported from 13 countries in Eastern Europe, and 4
countries in Western Europe(Sweden, Denmark, France and Germany). It is considered

that migratory birds played a major role in spreading H5SN1 viruses in Europe.

The results of the risk control measures in Western Europe can be summarized as
follows:

(1) It was successful to protect the zoo birds by vaccination, but several
birds died due to trauma of vaccination.

(i1) Surveillance of wild birds was useful in improving early warning systems
for poultry producers, and was effective in reducing the exposure risks
of poultry.

(ii1) Mass culling of poultry and ornamental birds could be avoided.

In 2007, H5N1 virus surfaced again in Hungary, UK, Czech R., Germany and

France. It seems that HSN1 viruses became enzootic in some countries in Eastern

Europe including Russia.

3. Outbreaks in the Near East and Africa, and the surveillance in the
Americas

In the Near East, the outbreaks occurred in several countries via infected wild

birds, and by human activities such as trades. Between October 2005 and December
2006, AI (H5N1) outbreaks occurred in Turkey, Kuwait, Iraq, Iran, Georgia,
Afghanistan, Kazakhstan and Israel. In 2007 outbreaks occurred in Pakistan, Turkey,
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Afghanistan, Kuwait and Saudi Arabia. The viruses isolated in those countries could be
divided into 2 clades (EMA1 and EMA3).

In East Africa, the outbreaks of AI(H5NT1 virus)have been reported from Egypt,
Sudan, Ethiopia and Djibouti since February 2006. The viruses isolated in East Africa

clustered within EMA1 clade.

In West Africa outbreaks occurred in Nigeria, Niger, Cameroon, Burkina Faso,

Cote d’Ivoire, Ghana and Togo. It is considered that human activities played a major
role in spreading the disease in West Africa. The viruses isolated in West Africa could
be divided into 2 clades(EMA1 and EM2) indicating that HSN1 viruses entered there

via 2 different routes from the Near East.

In the Americas, a highly pathogenic HSN1 virus of Asian origin has not been

detected so far despite of their extensive surveillance in Canada and the USA including
Alaska. In 2006, however, low pathogenic viruses of a different origin have been
isolated in the USA.

Thus, H5N1 viruses attacked the countries in more than one-half of the world
within a very short period, indicating that migratory birds played a major role in
spreading the viruses. The virus strains isolated in those regions can be grouped into 3
clades(EMAL, 2 ,3).

4. Advanced strategies for the prevention/control of Al

In the 20th century, traditional control actions started only after an Al outbreak
occurred in a poultry farm. Usual control measures applied were culling of infected and
high risk birds, movement control (quarantine), bio-security measures of farms, and

vaccination in some countries.

Through the knowledge gained in Europe (EU;s) in 2006 and 2007, the EU now
puts emphasis on the measures listed below that can start well in advance of Al
outbreaks:

a) Risk assessment of wild birds transmitting Al viruses to poultry

b) Early warning systems to protect poultry and outdoor zoo/ hobby birds.
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c¢) Strengthening of Al surveillance in wild birds and poultry in a high risk
area.

d) Safe disposal of infected wild birds/animals and thorough decontamination
of the premises.

e) Vaccination of zoo birds, hobby birds and poultry that cannot be kept in
their houses.

f) Testing of vaccinated birds for sub-clinical infection by DIVA tests prior to
shipment.

g) Setting up a vaccine bank and planning the strategies for vaccination prior

to Al outbreaks in poultry.

5. Risk of the occurrence of a pandemic virus

Search for a pandemic virus (H5N1) has been and still is underway throughout the
world. Since 2003, H5N1 virus has killed 202 persons out of 330 infected(as of 10
October 2007), but so far only one case of human to human infection in Indonesia has
been suspected. A real concern is the appearance of a highly pathogenic and highly
transmissible Al virus that may infect both humans and poultry. Preparation for such a
case must be kept in our mind in order to avoid worldwide catastrophes both in humans

and animals at the same time.
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Evaluation of genotoxicity in carcinogenic assessment
—Threshold of genotoxicity—

Makoto Hayashi
Division of Genetics and Mutagenesis, National Institute of Health Sciences,

1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan

In the developed countries, people contact with up to a hundred thousand chemicals
in their daily life. Among these, food and food related chemicals are most commonly
and important chemicals in our daily life. During the course of safety assessment of
these chemicals, genotoxicity are routinely evaluated. In the early days when
genotoxicity assays were introduced, people tended to consider that genotoxicity equal
to carcinogenicity. After accumulating information about genotoxicity, there is no more
such tendency at the present time. Now, however, it has been believed that there is no
threshold for the genotoxic chemicals derived from the hypothesis based on radiation
biology. Accordingly, it is supported the idea that acceptable daily intake (ADI) cannot
be set for genotoxic carcinogens. Recently, however, it is international trend to believe
the idea that there is threshold for non DNA direct acting chemicals although it is not
true for DNA direct acting ones. Based on this, it is important to understand the
mechanism of carcinogenesis, especially whether the genotoxic mechanism contributes
or not, for the risk characterization for human health.

It is, of course, important to make risk assessment based on theoretical consideration
and best science, it is also important to assess practically. If we consider that it is a
practical threshold that no genotoxic effect can be seen at the condition that shows the
apparent existence of a certain exposure of the chemical, such data are accumulating
even for DNA direct acting chemicals. One important question raised is the power of
the assay to show no genotoxic effect. It is well know statistically that bigger sample
size gives higher power, i.e., higher sensitivity can be obtained when more cells are
analyzed. We examined the sensitivity of the rodent peripheral blood micronucleus
assay using 3 model chemicals (mitomycin C, Ara-C, colchicine, and acrylamide) with
different modes of action in induction of micronuclei. It is known that there is no
practical difference among animals when 1000 cells were analyzed manually per animal.
We analyzed up to 1 million cells per animal by flow cytometry in comparison to 2000
manual analysis as a routine practice. Based on the million-cell-analysis the difference
among animals became apparent that was not clear by the 2000 manual analysis. The
result showed that the sensitivity of the micronucleus assay could not be improved when

an animal was considered as a statistical evaluation unit but cells as the unit. The
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practical threshold for DNA direct acting chemicals and the power of the assay system

are discussed.
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Existence of Carcinogenic Threshold
Shoji Fukushima, MD, Ph.D
Japan Bioassay Research Center
Japan Industrial Safety and Health Association
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1. hormesis, non-genotoxic agents
1) Phenobarbital
2) a—BHC

2. genotoxic carcinogen
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+ Joint FAO/WHO expert committee on Food Additives 47th Report ed., “Evaluation
of certain veterinary drug residues in food.” Geneva, WHO, 1998, p. 359-468.
+ Joint FAO/WHO expert committee on Food Additives 47th Report ed., “Safety

evaluation of certain mycotoxins in food.” Geneva, WHO, 2001, p. 570-680.
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Bacterial food poisoning: Occurrence and control

Susumu Kumagai
Professor, University of Tokyo, Graduate School of Agricultural and Life Sciences

Since the time when a reporting system for food-poisoning was established under
the Food Sanitation Low after the 2nd World War, numbers of patients of reported food
poisoning cases have been 20,000-60,000 per year. During this time period, the number
of deaths per year has gradually decreased from several million to about ten, which
number is continuing during 20 years.

Since Vibrio parahaemolyticus, which was firstly found to be food poisoning
bacteria in Japan, is living in coastal sea and contaminates sea-food, it has long been a
major food poisoning bacterium in Japan, where raw sea-foods have been favorable
foods. This had been a characteristic of food poisoning in Japan. However, V.
parahaemolyticus infection decreased gradually, while Salmonellosis increased
gradually, Salmonella being the most frequent causal agent from 1996. Furthermore a
series of verotoxin-producing E. coli O157:H7 outbreaks occurred in 1996. Since then
the food poisoning in Japan characterized by V. parahaemolyticus infection as a major
causative agent has remarkably changed.

Food-borne Salmonellosis increased by the increase in the frequency of Salmonella
contamination in shell eggs. This increase was caused by the increase of frequency of
infection of laying chickens. The Ministry of Health and Welfare enforced labeling of
the date of minimum durability for shelled eggs to be eaten raw, and labeling of packers,
etc. At the production level, laying chicken farms have attempted to improve sanitary
conditions including Salmonella vaccination. These control measures may have led to
the decrease in food-borne Salmonellosis.

Food-borne V. parahaemolyticus infection increased with the increase of
incidence of serorype O3K6 in 1998. It was guided that disinfected or potable water
should be used for washing, immersing and storing shellfish and fin fish during
distribution. Based on data of sea-foods survey conducted in summer 2000, V.
parahaemolyticus standards for raw consumption and ready-to-eat boiled sea-foods
were set to be <100 MPN/g and non-detectable level, respectively. Also the temperature
of sea-foods was set at <10C in the Ministry Ordinance, and recommended to be

maintained at <4C as far as possible. Outbreaks (including sporadic cases) and patients
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of V. parahaemolyticus infection decreased from 1998 to 2001 to about 1/3 and 1/4,
respectively, and these numbers remain unchanged until 2004.

Thus we may have succeeded to reduce food-born Salmonella and
V.parahaemolyticus infection probably through a series of control measures, but what
measures among them were effective and to what extent they were have not been
analyzed based on scientific data. In order to control successfully new types of
food-borne pathogenic bacteria which might appear in future, verification systems to
analyze the effectiveness of control measures will be needed to be developed.
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46



e s BLAN—lig, Ble& e l) | BREEEB L ONN—_F 2 — BhEE R
ElZEbon% | ZoMAbD L A=, N—=_F a2 — - FILEANTLDFHH G A
Lbivd,

2. TR RO HE Y

RN (b b, e, FRERE) PO RBESND Campylobacter JEH DIE &
A EWC jejuni THY , T OTHEYERITMRD TE< (60-80%)  {HFHEH D 10°~10°cfu
/100 g DHDH 50~60%, 10*cfu/100g L ED LD HE N R EN D, K2, ENESR
WIZEERT T v, KEZR 80 b Ol ABRE OTF IR < % —20% T, E¥d 107
cfu/100g DHDNEZV, LinL, THHBMABRITMEML TH Y . Wik - BRI XY
AR DA EECIIR R EA i L, (HRF - WEOBL 2R LIZbDLEZbND,
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Control of chicken Salmonellosis in the Poultry Farms

Masayuki Nakamura

Professor, Zoonoses Laboratory, School of Veterinary Medicine, Kitasato University

1. Eggs contaminated with Salmonella Enteritidis  (SE)

In Japan, more than one million chicks of grand parents and parent stocks are
imported every year. Because a few of these chicks were contaminated with SE,
commercial layer chickens became contaminated with SE. Therefore, the food-borne
disease by SE was prevailing since 1989.

In the early 1990’s, 15% of layer farms were contaminated with SE. In 1995, 8.5%
of layer farms were positive for SE in a survey of one tenth of layer farms in Japan and
in 2001, 3.5% of layer forms were positive in the same laboratory’s survey.

For the control to reduce the contamination of SE at the farm level, strength of the
animal quarantine, vaccines, CE products, an addition of herbal medicines to feed and

so on are put into practice.

2. Chicken meat contaminated with salmonellae

In 1995-2002, more than 50% of broiler farms were contaminated with salmonellae
and the most prevailing serotype was SI. In the early 2000’s, 20-50% of broiler
chickens
was contaminated with salmonellae in the individual level and the serotype of almost all
of them (80-100%) were SI.

For the control to reduce the contamination of salmonella at the farm level, CE

products, an addition of herbal medicine to feed, probiotics and so on is put into

practice.
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Correspondence to Antimicrobial Resistant Bacteria derived from
Food Animals in Japan
Yutaka TAMURA
Laboratory of Veterinary Public Health, School of Veterinary Medicine

Rakuno Gakuen University
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BRI AT 2 ENEETHD, &2 THeNFE L TV ARE (A Ik
(T DM O AERBIZ BT 2 & FR A AR b AE T L2V,
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BOZEMEIZBIT DEBREZEFZOXRE] . 77 —F L R
Mo Salman

an T FPSLRZERR  BRE - EWERZE, B B0t seeT ; BREZE S0 B

m.d. Salman@colostate.edu

BREE 21T, BEMICB T 2RBOREZHE L THIFELZ# L 572012, 81
DOFEBFREICEDLLIERESAEZHLNCTI2HBETH D, BREZRIIFEROEEY
D KIAFE 72 FGRE, g - M - [EHH D VT KREOEEILA~EZDOHMRDBHE - T,
RIS AEENZAET 2 H O P D EEBEHFICT 2IEFITIANV DT EE AL TY
HEWZDH, LTz oT, b NREMMORFICEET 2 8MER A ELEEN S 2D X
2 IREEMRISRICR Y 9 B,

Bl , B ERIN= 2 — RT3 D T N L a2 falICBI T 5 AR 7008 (W)
HIK< HEl> T\ 5, B ZEICET 522 oA TSR D % < 13, JHEEfL
WEICBER LIZH 8 EDY 27 OFEIZET 8MTh 5, TDmd, %< OB
W IE, L ICED L IR Y RV FHBD =D Y A7 iDL ICHED D L H 12k
776

T L REEFOR G BEERERIL) A7 BZRORFE S, U A7 EHRIC K DEIKE
IR ) 27 SO FIEO S LTS 2 2L THD, Leno T, EHIE
BI85 T ORNZRALEICSH Y | R EHEZ ARIRIZES < T2 D O 2 PR E
DI DEEERR S TH L E VA D,

BT DB FERNZIB W TERERE 7T, TR DR KROELFIZZR > TV DHEkA 7
R ZEMEZH LN LEET 2720IC8M L CTE 7z, 2OV YRV T AT, W
FORBAOREMITE U CEREE SRR L CEE'RBIZ B Lz,

IHNBICIE BB LZEEOTMIMH A SN TV DEREZZOSN FESCT A BT
HEELEEN TN D, BREES HCCAP OIS 5 U A 7 S icBE L2 NE
MEENREZBEL THLNIRD THA 9, HEORMERTV AT ALV ) BT
A (B IS COBRBEZEFORL A LR & &2 BN TR L 720,
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BN HSRIREFEOERIZB T 22 E O

Dr. I.Gardner
T U T AV =T REFERE S S, %

ZLHIC

BB LREBHOFFERICET 20— T U ARLE=F U 7 OEREIZB VDT, 2
HEOFBIIARIRDOERZTH D, IR X FTHEE LT, EREICHREZES 2
CUE, BEAEFEYDRA M= MEBECHA SN ARBRICBNTEREINDRNEE
RRThL, b, AEMTINEER LV 2B S, S 67R5EEEICRYE
HMERDHDHNGTHD, RBROMRIFE GRE, FRRME, FHEEME) 13, @5, arko
3EHF (K= b, AHS, HWlI) ITHERXTHEVZBESA TR, LrL, 20
TEWIL, 155Nk ROFROEE 2 R IEBRIED D ORBRT — X DO, S5z b0
WYY 27 FHEOMEFIZEE L TRAEFHTH 5,

BEHRFREICET 25 =42 ) 7Y —_ A T AT SN 5 2 Wik o
MZATIICHIz>TEZL DRERR L TIUTZ2 DV, £, 8oz DEEY,
& D VMIBREEIZ I 1T D ik HRIE AR B3 2 AEBRE AR AT 22 12 3 T, el ikl A

DWIHEENEIZEVIRIETH 5, 2O L9 2RI, B H 52 DEEY OIEFE
HOWHE LR TE DN TV AHE L IR TH D, T2RbbEMEAED DD
AR (OIE) 13RBRIEABE L. RBGHENTFE 21T 5 BROFIENICE+ 2 0 1 &
2 AR LTS (http://www. oie. int/eng/normes/mmanual /A_summry. htm) .

LRID Y RY T AT RBFHE~ OB R ED 7 o —F 2MIIC L B 2
— 35 L & BT WBAEYRIER S D REREHm ORI — 722 7 7 v —F O B
Z T LTI 20y,

T—/V R« RH 2 F— R K 2B L ORI

WG & R EME T, TR (RIZEEE « BUHIRSY) 6 JOVRRRME (R « A2
JS) ICBRL TV D (0F D, ENDHICE Y EAeD) (Saah and Hoover, 1997), %
AWRFERICE L, BRI LIZLIZ 1 > £ I3EEORHRINCBIT 5 A1 7
RECIRESND, LLARE, 20X REBRITHICT 4 — /L FIEEARDORERE ) D
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SORDLFHMEEAT ) 2 EMMMENH D Z LN E D A RET HITT E R, MR
KPMERNZ ENEFRTOH > TWD PR T v A OB ZE AFET D, Ll

~ M)y AR DA e B X — OB AT T2 | DNA AN T ¢ — v REER O E

AR E LIELIE b 26T eV ocfEZ I T b, RBREOEORE, L7zii>T
FREROFIHMEIL, RO OREFE NI 22 G0FH D 7 ¢ — )L REEARIZSH L TV

ROZRET L, ThHD,

7 )b REARIZKT DB WHEN OFEHIIEN < DD FIETERL 5 5, Thbb,
CH— L R RZE =R EFIAL D DITEAUEAROFIH, FHA 2 Y — = 7Bk
OFMA., ZLTI— VR« AX U H— RIEICL TR TOBM, RERBIER (50
ITIEVEAAEAR) ORGE, HDWVIEHNEE TV R« A ¥ X — REETXTOEARICH
WABBTRBRIEDOM AR E 3B D, NSOV U AT LT, BRECR B ORI,
SHEX I EMEDN B 0 | 8 R & 2 W FERE RE TR S N 5 RBRIEIC R D2 EH
VR IC > THISR &4 9 % (Gardner and Greiner, 2006), JEEE SO SMEZEAMIZ 3
WTRADR RN SITFHEORE LY $EHETH 5 & Bbi, ZHITEARY A XTKAF
T 5, @A UL UIERBREHIAF 28 0 7 A O RBGICER L, R ZAOPFRITIRE D) 725
R (A= R - 22 02— ) offiH, BBREEOIFERFHIOMEHE, £ L TR
WER AR T Lak b ORBEEOHEANE TN D, MAEDHRK & % DOEAMDIRE
PNZIBNWT, BB IIMEDMRED AR b7 AE LW, BRBIEDONY F—3 3 V%R
SNSRI 2 E O MBI OB AT TR L < B B5 T 5 (Greiner and Gardner,
2000), TXTORMME B L OBRES OMAEMF A ZBRIET 5720 ln b
LTV D RBRIE DR & R B2 TN 5 2 L 1T — i Ly, 2o m e LTiX
WO CEEORBENRH Y, AL ZHETHY  ABESNTWE R T — g vkl
ERD DML Fl LNV RE L B FRIIEE T A o TE DBHE DX AT IR
WrBHTHh S,

B —oONY)F =g VEEZ T XTOBERABRIZSH LY | 215 OISH O 7]
REMEZARR T2 Z L IXT&E RV, il LT, Salmonella spp (I3 5H LV PCR {ED
25 2 CTH %, PCR DRRE 2 AT HBERITITY A oA o, B, K
B, EASE (B, #. Mk, 2L . BHIE T OFEE S BREE. PCR ORI ST - TR
MEOIAR A e BB A AT O W baiy (B, SEAMiRMEIE. EE, PO EIE) RENEE
N5, RITIRESCR R OHEEEAFET D L E TS 2 b, TOHEEMEIT LIE LIERE
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TR (RETELEEXMEE LTRHSND) THDH, 28T BIZIRGA
T2 B OREAR DT 252 512 R0 b TH D,

M, T AN, FFERDSHED X5 723 BRI L X R RN D L7249 &
BETHZEIF. AV LVLOEEINTET e hatiz A L TOHERNG L TEYSZ
HLDOTHAI, LNLRBE, OT R TORMIZIEWTHREBRIL, GEA SN2 0NED
RFERIREE L RSB ZFf > TV D LIETRETH D,

T—/V R« AZ = R b o2 OIS O R

FRBRFTA D729 D Latent—class 15 (BIERIBERIE) (LIZLIX “IFa— R - A&
H— RIE” LMHENR D) 13, T — & OHTIC KR L TR I o B VRERI 72 3R T
bHZ & (A=) R AZH—=R) ZERLRV, LERSTIA— LR AF o F—
ROT77a—F L0 b AT Ly X T A —DOFRELEIND, £ DOETREE
(D) HEEEFT frequentist Th D2 FE 721X Bayesian (A T ) OV

SIS D, Bayesian (X7 —Z S HTIZEH S Dk 72388 D 5 HD—2ZDONT
BIRN 2 E 5 2 5,

Frequentist 77 & —F % 1980 4% (Hui and Walter, 1980) IZHE L7228, £ D
“TI IRy ReT T a—F L 2O HEERMIZTIZOOF | By 7 by
= 7 =D EER RO —H OS5 TR X 5 R ZITANGNIT LD T7iE
Thd, BIE, ZhidA ¥ —%y MCESERAUZE D> TS (Pouillot et al.,
2002) , Bayesian ¥ X . ¥ = 7 ¥ = 7 7 m V5 A T & % WinBUGS
(http://www. mrc—bsu. cam. ac. uk/bugs/winbugs/contents.

shtml) IZH > T—ETIELVASATE TWD, WinBUGS 1%, WFFEE LA Sl
REMEME DL ORI STEMHET A L ERHETEL L IT>TWND, Zhb
DOFEIIZREMACL L &R Tl S5 171 EH (Branscum et al., 2005), ML 35
L O Bayesian (ETHBFOND b o & b EMR T — 213 2 38R/ 2 REERNIZED < FE
BThD, ML EF/NITIIT 5 assumptions inherent ([ZHEZIE, 6 DL, T72bb
2 ORNE, 2HEBOREEBS L O 2 BEHORE, 2RET 5 L THaBmEL
H > T % (Enoe et al., 2000 for mathematical results), Z 2 CRENDIEIL
FEEE R L ORI N O 7 1238\ C—E DR & 2 A L Ch Y, 2 oM
BRICHFEMETH D (Gardner et al., 2000), SRIFATIRSLOBE I FTRAERDN L 72 - T2 W)
MBREZHET DL & (b2, —HORBRITHUARZAIE L, fth)7 OFRERDNFLR % 3
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ET D) IKEEENTHLEIICHZD, — T, L 2Fm7 & biUizlEd %8R
TiE, 2N D OBRHRADFFERIC R BRVIRY | ML TEARWERREND,

Bayesian VA TIL, T X TOLEBIIFRHEETHY . b LIGLILDGEITITRBIGE
(2B 2 FHRTO R LA AR T SRS RIS <N D L S OEHRICEIE L T\ 5,
ARBE LI BT 2 Rl o Rk L. £ DM OBHMZENOHEL Z LN TE 20, HDHWIE
TTICAREIN TV DIEEFMAE N DD Z ENTE S, T LTET, N—Z 0tk
KOMMTITHAA TN D, RREE, Friith, FEAMEICB 2 F&HMat GERR) 13, Sl
DIRLE AR EBEOMEN DL LE 2 AbED 2 LI THELND, ¥ v 7 AEARITIEM
IR G HERHBUEA 2R I 2 R S5 eI H Wb D, AV T (EiTh i) B &
D SUEHEXEILET VOEEOERIEF OT-DIZHV DD, Bayesian 3HFIZH T
(T, BT NVERICET 2 HATRIROEE LT RETHY . T_XTOET MTINET
LMEIDEMRET DTEOILTF 2y 7 SNDRXETHDL, ARINTWVDH
(Hoorfar et al., 1999; Gardner 2004; Mainar—Jaime et al., 2007) %> DVE{EREH
HEOFNX, 77 —FORPEEZGIR L, ZOFERORICERAZ EEL VD,

SN
i
E=10
=D

ZORETHRND a7 NIRRT OBYCMOFRAY) & 19 5 72 8 O R
RERRT LD D THD, I—/V R AF 2 — NEITERADKE
SNFECGAOHEDRE LRI EL TN E S REtl S HeBRIFTHE Ic k1T 552
BEHRRAZEZ2 222 L1Cb725,

H%FE ORI LT, IBTERRIEIC R T 2552 SRR OB EBLSE IV R =
ECRBISIEEI T 2T RAR 2 b7 63T 2 ENATRBIC AR D, Effi T 57200 Y 7 |k
VT IIATIETICTUAFTE DR TH 50, HiEmOBEEMELZ R T 572D
IE 2O NN EETH D,

b oK, L < I Bayesian IR T A XV EEL W IE W IE
www. epi.ucdavis. edu/diagnostictests/ TAFAEETH D, W< DD I@E LTz T
U AT 2 HIRCEARA T — RRZALITITE EN TN D,
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B EMEICED D) AT R_R—Z2DH —_ A T R
Katharina D.C. Stark
R [E T ER R R SER R R R AL . HR

YA T RT, BOHREEATIOEORIWE L THEH SN DD L R D E# AR
DI, b DREFIEICBIE T 57 — & ikt L CIET 21E¥(ETH D L EFRENLD,
B H R OLZEMEL WO BT, =1 T ADEE O HIXHEEF OREE%
SFOREORBEEZZTT 2L ThD, TNLITIE, WRIESWE (Bl ¥ A A X )
MEENTHRNZ LB LY. (RIBEOBIO X D7) #AELEOFRL~LD
RER (PIVERTHED L D 7)) JIRRICK L TT 2 7o xERES I 0 R & LTl A
MBHNDINE DI VS TZBERNEEND, F—A T U AEEITIT—EDOIFE), 7
— X EE, T —H O, REROMIRZE L CRIEH 2 WITREREERD (K1) o

MBSO OETI o TRALEIIET 57T — X OB E | LR > TR
R — A T R IHKT DMEMEREE > T D, & < ICEWHRE SO EFRFE
FHIZBM LU TN DEA TIEZOERDEW, EEE S I L - RRLefETh o &
LRGN TS HIL BSE, HLEAIRY., RMiGE, BEFRIEFELTH D,
(A= & RE B3 DFEEZBE 32 WTO ) (www. wto. org) R° [ 2 —F v 7 A R Bk |
(www. codexalimentarius. net) [IZHEAIE, WHEIT, AR Y 2 7 1ZHS W7o AR
EHRAIT D70, MAEICK L TfaF L 2D X5 ML eIclT o —_ A 7
VAT =R ERT 5 2 LRk BTN D,
LINLBR S —_A T 2T 07T LOESLEEDFHED 7o OIZZIT DR E
FHIRE TR . AR, MBIRRE ) &2 i RICFIH T 2 720 iZ B2 e 5 N &
Th b,

O

YR TEAA MIMEER TERMEZ A LTERFHT 7 —FTh b, £hid U 2
7 DIBNEATT, DEVEREEZEDL-0ICH D, VAT EAAY FOFANCET S
EBETA RIA da—T v 7 ZARBEREERE LOEEESESEER (0IE) [ZL-o
THED LN T WD, HLOIREE (E7IWE) 20 LIREOERITEEMICER LT
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WD “risk-based” h—_A T U AT AT LAEFHET DDA 72U AT FHET
EPREISN TV D,

B ANITKT T 2 e ROERHF O DB AR R Y — A T U AV AT L aEE
THZENEETHD, ZHIEFE T LV OMBEAICHT D L0 s ERL LA
2T, HDHVFFELWERE TEMLHIT 2 Z &N TE % (Stark et al., 2006),
DY —_A T RTHART “risk-based” H—A T R EF AT HMEILZE D
ZBERRNREOERIZ L > THEFES N D, ZHULD DR E ORIFIRSCHME IR L THED
NDIERD L~V Ze @D D0, 8 2 WIFE & 22 faF I MOBRICHH TE 2 &HOH
HEZEDD ZLICE > THBEEOLZENEDOKEZE Z LN TE D,

=R T URAVRAT AOEA RBEHETY R TEAZA Y FFRERHANLNA TN
(K2) , —=_A T 2Tl T HIBNUL, VAZTEAAY MNIETHEETS
TRIFAELE DORE, &2 WIEREE+WEEZRET 27Ol sng, VA7 7k
AR MIP =g T U AMERIZ L 5 TH—F v b I D REEMEFEY & R
HlediZbAVWeD, ZOIEHIE R —_A TR L Ebhd, BEOL -
&b S ST ITRR & 7R WASERNC I T D BSE DY —_A T U ARFEF HivD, BSE
B L TIEAR OIE OEBET A KT A4 BV THIICHE SN TRV @EIRITEE L
TEZIFANLN TN D,

risk-based y—_A T AT 0 7T LEGFETLHEITIY A7 T EAA L FRHEAS
NHERETHD, ZZTET—ZANBRETHY , ZOEZITENAE BT — 1 T
VAEENOEZIDODTH D, VA HERIIET LN ER SN, Fhx
risk-based —~A T U ADTDIZENNERIND, ZHUL, risk-based Hr—Ao
T UAPEBEE ZLEE U, Fex BT RIROITZHTE L DF o TR WEFITK
LTUIEHT L2 ENTERNZ E2ERT S, 72, risk-based —A T 2D
ML ECAE L D R, 7o & TR AERPIEF ITRVIFEEIR, (L Tho &b
W EMFEFEXIL TS (Presi et al, in press), ZD7 7 a—FDOHFMEITZID
2B LOHRFIZX L TR Z LT A7 BHRIZET 250V A7 T8 A AV M E
BT =BT TIAFTETCND LEICE D, WARDEETHEI A T2 L]
AT RAAL N EDOMITITBERMEARBRREH Y, 2TV —A T AFTH DT &
JaWciifn g &7 54 (Fig. 3),
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BRI A7 7' A A MIMEARZHIE T 27200 1 0 X B i £ Hxt
LD VTEEWEEE | L2 -> T risk-based —A T > 2 DA M & 43125
EHTZERRRICAR D, LNLARR AT — 2R EMHETRP-720 YA TR A
AV MPARFERRY A L risk-based h—_A T U 2D OFERIIRM- 72 b DT/ D0
HLL7euy,

HEREE A RWRABRORES) (RpifE, JRED) | WU ZRAEARY A XORE, A
TERARIED X O e AR 0 IR AN, W DY —~_o F U ZFHEIZIBN T H 4RO
risk-based —~A T L RAZBVWTHRILTHD, HSETHY—A T ZDHW
[TRTE DT DFAFI D & HARMAE & HIR A TRWERE/GDHZ & Th D,
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PEEERAE R I 1) D BREEE F D& E
FUEE AT R E A~ O B & Rk

David A. Dargatz DVM, PhD
KERGEBEDBES, BT - BEE s ¥ —, 7 —ba X, arI R

PUAAITMEC X 2 BB 2 R R LR E > T D, ZOLITE R By
DWFTNOFEHRICIE N THE LS EENLBLETH D, MHPEREIC X 2 EITIEHR &2
HEC L, 1R A T 2 2 L 2 EEMICEHE L LT 5, PLEAIMMEN @ E > Tnd Z
EDRHLNCR S TVDHHIED Y 2 B Z TE TS, 20D OMIEDZ < ITBENE
UZBIE L TWD, LML S, Zib OMBEREO —HxThEETHY . —HI
BRHERTE Z 2 T2, 2070 BYE B CERE R O C O FUE A 12 B892 BE
DFEEH ~DOEER ORI HEHE~DEEHICETRATND,

B L T B PIEAIMERIEOFIC DWW TEN R W < OF — 4 R—ANFHET D,
OB IES | B DRI T CIIPERI O AR TERAEY & Ik S W, Zh 6 OEME 1
9 2 ECEREIZE LT TV D, LA LR, M ORIE O K % 17 < Lo BEiE s
T L BIMPEE ~D LK (co-selection) DIFFERES) & B INCIFET 5, S HIC,
FRIRME (2 \VIXERIE) OmEBEYIZ— > DA RRINLE D S MO BRELE~ L B
ITTHZ2ENTEL,

PUEAIME OB A B 5 EToOHtEREEE 25 BT IEY U S < RE
AT ZENEETH D, E T IEmITHIEAIMME O LRI 2 T~ DBEfR 2 M) b
SHLT—HERETLEDICHNOND, ZHOT =LY A7 FHEE THY
HAILDA, OB TIEHEHRIEZTT I BRICBE T N EFHLOELMF T BRI D, %
FORLERITEBO M ERERFICET 2L TH D, 2O K 5 RIEFIRETIX
Mt B D FEH R NIREIC S, Td 2 EAIIPUEMIESEE O ER. (F723 TR I0%
54 2 EREZ A ST 212DV B D, kxR FR T 7 1 — T XGELO FE A
FORMIBEHEL TRERTND,

 ERYUIEENTE DERDOFENIZEITA & 2 DF LVWHIA B 2 70>, 8 2 WITRRAFRE
THLHMNE RO D ETRIZNES, UIE UISFHBEAM 2R U7z 0 G & AR 7 H
TETHRERLDOTH S,

 BEBTAOIITIE & D VN E = A — RMFZED &5 2 RSP gEI . &0 IRVWEHI D IEER) 72
U227 BRICET 57— % OIWELZ ATREICT 575, U A7 B[R L islF & DR DR
HEEZEELZY . &5WEERHZ AL LIZLIEHWLR D,
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- BEIRBY 22T RO ERA R RNL D DRI S TEBY . IO RERH N E
WZRIFIE TS DIV IRIRBIR 2 FEE T 2 120V b D,
A G oM (GEREOHT) 13k 2 2258 & DT — & e —FEIZ L TREA oIS
HHDT, FHLZET 5 —BMEERT 0 %??féfﬁndﬂﬁifkﬁﬁﬁ%@ﬁ
ERAE

TNCT VA SR AL E TR OB Z BT 5720 IR+ 5 2 &
NTELET VU 7IEEDTOOIEE (X8 25, Z<OFEEHWZIES 2
FesFT e 2 18 U C L B 2 AERBRIALIE IS D HUEFMNPED & 9 7 e 22 [ R & PR
DIeODT—HHEDDHENTE D, EHIT, FEFIE HD—>OEEBMMEDOTO
TEEMLO, B2 5 < ERHIO—REIRD R S % 5 I AERRRINLE OfE R B 2 KT
&0 RAERRBINEDOEIEN R Y =V 2 LN T 5 ETARTH 5, b —A T
AZRVTEHNT BT % Fclil 22 PRV FUE A0 A2 L0 K<KHEMT 22 2@l To
PIL SN D,
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ZANZBTDERREEEA v 7 vz o O

Suwicha Kasemsuwan
(# A S8 % — b RFEREZED)

B EME A 7 L= W (HPAT) O HSNT (X 1997 I F#E TR0 T2 O N BRI 1m0
YMERRE SN2, XADT 4T v 7 A b (DLD) (BREYRF) F==—h v AL
i & & BT HPAL I[ZBAS 2 REEI, ZEIRY Y — 1 T 0 X &5 L T\ 5725, HPAL I
Do T S TV oTe, ¥ A28 DD HPALFERIX 2004 45 1 H 23 HIZ
WeE ST PEINER CTh o 7o, HAEDHR SN DH0072S° DLD 13, ZOEEIT YD
IR R 2 R T 5 72 D12 BRE S5 B.E. 2499 (A.D.1956)IZ L - TIEL b (S HRIF il £ D %t
SRICHE D H L7z, HPAL KT 2 BRARER NG RN E I S, TR LW
il FE D 75 58 3 FE i S AUEF A U TARAE L7 03 SR OHERS & BEHL L 72, 2004-2007 O
FIZBA D R 213 S AT 6 BIOMBRARTTAT AN E Ule, BFDOFATORE S LM S
TPEEROBEBHIEZE DO R L LTE LI LT,

Z A D H5N1 FEAITIRD 6 BIOFATIHIC S N D, HAIOWATIE 2004 41 A 23 H
IZIRE > TS5 A 25 HETOWIM T, 42 BT 190 FIAE T, K 3000 7 DOHEMPFEFES
Nz, ZOBRIITEEL, 2004 47 A 2 B ETENLL EORAGNIER] S ieho
oo 2FBHOWATIZ 200447 H 3 H225 2005 -4 A 12 HETT, ZORMIZ 51 ORT
539 OFRAENA LI, 3FEBOWATIZ 200547 H 1 H225H 11 A 30 HETT, 4D
RESIFT2FEBOWITLY 20 f5/hEhote, ZHLAEIZ, 2006 457 A 18 HIZX A D
JEH HIE D VT OPEINEIZ . 2006 47 H 23 HIZ X A IO R THIFRICHEN A DI
72o 2007 41 H 10 B2 5 23 H ORICHOIA LT, &BISHE S 725413 2007 4
3H 9 HCTIHEEDETOMBETH 7= (Table 1),

HANZBTDHEWMD HPAL Y —_A T 2 AT AT AL, REBIAYES X O @5 — Ao
S A B TWD, ZEINY —_A T R AT LORE IJEF O EFH L m L TR
END, BYIOFATEOM, FEFICHEA SN ARBBOERIL, BEICEAZR L
SlER, LS R ROTFT ) —8, BHEORE, M- PE LM O BEOMIE
W TR APRER, 2 L TUEEAE 100%D RS 5T 3 HELNIZ TS YL -7z
il b 722 < 40% U LD BRI LEREZTTHEDTH D,

Z O HPALJEBIDE (X, 2004 47 HIZFETHFEE [1 HENIZ 10%LL £ B X H1E
IEAZR &, 2005 4 7 HICIXFEOBEIEN 2SN, T7%bb, [EEHE (farm poultry)
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IZxF LTI 2 HUANO R TEN 1%L E) | TEESES (backyard poultry) (23 LT
2 HUN ORI TR 5% B & L,

H LW —oDFEMERBIR SN 572 OI1F REHIEAR A E LICH TSN D TH
59 XEHIY—_A T AV AT L EITHNC, BREIRY T — A T ATEEN D N S 4L
TEY, ZN 5 Table 3123 L T\ 5, xray E ENVTNWLEDIEX —F v h¥h—Ag
TUAREEHRL TS, ZAIZBWTIITE N T D HSNI-HPAL OHFIES RIFAZT
HHZENERASN TS, LPLRAL I 5000 LARWWIR 5T bR
LIZOITRBIR Y — A TR ERTORETHD, ZOVAT L[S 2 LT Y
BEOBHRITZEN Y —_A T U AL AT MR THMALTE TS, B EHD
NS, ZOX =5y M —_A T 205 LS ) A 7 T TS T
T TNWD,
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TIOTIEBITAEREMEA 7L o OES

fRiH Bz
WS ATBOE N BRI R T — A

HSN1IZ Ko TH e b END@mRIREMERA v 7 V= PR, 7 27 HUllkICHER
LTWD, ZORBITHEHEREITIRAIREELZ RFT L TWDHR, ZORFRIEKIZT &
7 HUBR T 100 fE~150 8 F/UWZ B2 L RS DTN 5, 7 V7 HillZ BT 5 AR ED
WITEZEM TR > TV 5,

AR EERC~ L= 7 O L) 2E TR REORAZRFEH ORI L TV 2D,
T OB &R LG B OEERDO R~ DR T H o7, T & OETITAfifE a0
FrRl P U A2 GO LERHESREBAT 201+ R B ERNEA LTS, filL),
HESA > R 7 CIIARBITHUGHAOTAT & 72 0 OB 2 <1 TV D E 4 Tl
BORMEDR NN TN D, 2D OE 2 (T U) 7285 K 2 R T 272D OGP A v 7

TS NDOFIFIZLA TND, MA T, ZFEESTLE VAT LORKENRELZ =~
br—nd 2 ETHEESZ 67206 LTWD, EEENOHBEE~OFXBOWNIL, 72—
NWRF 2= VAT APFFIHEL TORNEL OETITAEZ T EEOEBTHIC
KIFLTWD, ZhbD~v—7y b THEB LB CTEL OFBENREIS D HE-TEBY
FEBDMEKRM CRET MO LTV D, FERIIC, RYSEA T2 U ot
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