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at least twice. If, after two re-tests, the results are still
significantly different, the vaccine is considered to have failed.

4, Discussion

ATT is performed as a safety test, in accordance with the
WHO guidelines [3]. These tests ensure that the minimum
requirements for vaccine safety and consistency between
vaccine batches are met in Japan [4] and in other countries [5].
In Japan, tests performed by the National Regulatory
Authority are important for ensuring the minimum safety
requirements for vaccines. In this study, we improved the
current ATT by using combined statistical and histopatho-
logical analyses and by comparing the results with RPs based
on previously-passed vaccines. Since introducing these new
methods to ATT, the number of re-tests has decreased and the
number of animals used in ATT for DPT has been reduced
from 3 to 2. Using statistical and histopathological analyses,
the accuracy of the test has been improved. These test methods
will enhance vaccine safety and quality control. Our method
can be easily applied and is useful for vaccine manufacture by
constructing a vaccine specific reference population based on
the currently passed 50 lots of vaccines. Together with our
data, these methods will help to understand internal quality
control and future validation study for manufactures.

In the EU, in order to conform to the ‘3R’ principle [13],
animal safety tests for vaccines, sera and immunogloblins
were abolished after the introduction of Good Manufacturing
Practice (GMP) and Good Laboratory Practice (GLP) princi-
ples. In the US, however, the general safety test is still required
by the FDA for vaccines for human use. Whether or not ATT is
relevant for determining the safety of vaccines is an ongoing
discussion [14]. In the US, whole blood, red blood cells,
cryoprecipitated antihemophilic factor (AHF), platelets,
plasma, and cellular therapy are not required to pass ATT and

are described in US the Code of Federal Regulations (CFR)
(21 CFR 610.118) [15]. Recently, the FDA amended the 21
CFR 610.118(g), such that manufacturers can now submit
a request for exemption from ATT requirements to the director
of the Center for Biologics Evaluation and Research (CBER),
if they believe that their product is not appropriate for ATT, or
if they can demonstrate alternative methods to ensure the
safety of their products [5].

In Japan, ATT are aimed at ensuring the safety and
consistency of vaccine batches. It has been suggested that
adsorbed toxoid [16] and DPT [17] cause specific histopath-
ological effects in treated animals. We proposed the afore-
mentioned modified protocol of ATT, whose result was not
affected by using the clean animal in place of SPF animals.
ATT with additional statistical and histopathological analyses
should therefore be the first choice for determining vaccine
safety and quality.

The use of ATT for blood products was abolished in Japan
in 2005, more than 10 years after the introduction of GMP
regulations covering these products. This abolition resulted in
an 80% reduction in animal use for ATT in Japan (data not
shown). This refinement [18] in the use ATT is consistent with
the spirit and concept of the ‘3R’ principle [13].

It has been suggested that ATT cannot detect target
substances causing adverse events and body weight changes.
Although the mechanism causing-body weight change is still
unclear, Hamaguchi et al. reported that the reactogenicity and
toxicity of pertussis vaccine in the rat was strongly correlated
with global gene expression patterns in the liver, and they
identified biomarkers relating to the pertussis vaccine-related
toxicity [19]. Mizukami et al. also reported that global gene
expression patterns were strongly correlated with ATT and the
other current regulatory test, the leukopenic toxicity test,
performed in Japan [20]. It has been suggested that reductions
in body weight were due to nutritional changes caused by
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changes in water consumption by animals after vaccination
[21]. The two gene profiles established following pertussis
vaccine and influenza vaccine treatment were different, sug-
gesting that body weight reduction occurred as a result of
changes in the expression of different genes in animals treated
with different vaccines. Furthering improvements in ATT is
one of the most important roles for the NRA in Japan.

In this study, we have reported on an improved method for
ATT, including statistical and histopathological analyses. It
based on the observation that there is body weight change
characteristic to each vaccine, and such standardized changes
can be used as references for evaluating test vaccines. Our
improved method can both evaluate the degree of vaccine
toxicity itself and lot-to-lot difference in vaccine. These
improvements will help to ensure the safety and quality of
vaccines.
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SUMMARY: Transcriptomics is an objective index that reflects the overall condition of cells or tissues, and
transcriptome technology, such as DNA microarray analysis, is now being introduced for the quality control of
medical products. In this study, we applied DNA microarray analysis to evaluate the character of Japanese
encephalitis (JE) vaccines. When administered into rat peritoneum, Vero cell-derived and mouse brain-derived
JE vaccines induced similar gene expression patterns in liver and brain. Body weights and blood biochemical
findings were also similar after administration of the two vaccines. Our results suggest that the two JE vaccines
are likely to have equivalent characteristics with regard to reactivity in rats.

INTRODUCTION

" Japanese encephalitis (JE) is a seasonal and sporadic viral
encephalitis in East Asia, caused by infection with the JE
virus. The JE virus exists in a zoonotic cycle between mos-
quitoes and swine and/or water birds. Infectious mosquitoes
transmit JE to humans, a dead-end host (1). The great majority
of infections are not apparent; the incidence of JE is consid-
ered to be 1 case per 250 to 500 infections (2). Even if the
disease becomes manifest, recovery from mild illness occurs
in most cases. Severe infection can cause febrile headache
syndrome, aseptic meningitis, or encephalitis after an incuba-
tion period of about 6 to 16 days (1). Once JE has developed,
the fatality rate is relatively high, from 5 to 40%, depending
on the outbreak. Permanent neurological or psychiatric se-
quelae are left in 45-70% of survivors (1-3). No specific
treatments for JE are available; therefore, preventing virus
infection with vaccination is the most effective form of de-
fense.

The approved and widely used JE vaccine is manufac-
tured from inactivated JE virus that has been propagated in
mouse brain. This mouse brain-derived (MBD) vaccine is
currently manufactured and used in Japan, Korea, Taiwan,
Thailand, Vietnam, and India, and is licensed in the United
States, Canada, Israel, Australia, and several other Asian coun-
tries. Vaccination has succeeded in the near elimination of JE
in several countries.

The MBD JE vaccine is a very pure form; impurities are
removed during the manufacturing process, especially brain-
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derived matter (3). Thus the vaccine has been considered safe.
However, adverse reactions, such as local reactions and mild
systemic events, may occur in 10-30% of vaccinated sub-
jects (3). Acute disseminated encephalomyelitis (ADEM) co-
inciding with the administration of MBD vaccines has been
reported at frequencies of 1 to 2 out of 100,00Q doses (2,3).
In the wake of a severe case of ADEM, the recommendation
for a program of routine childhood immunization against JE
was suspended in Japan in 2005 (2,4). It is of great concern
that non-immunized children are not given the JE vaccine in
JE-infected areas of Japan.

To replace the current MBD vaccine, Vero cell-derived
(VCD) vaccines have been developed (5-10). The cessation
of using mouse brain for virus propagation is expected to
reduce the incidence of severe adverse reactions, including
ADEM, because myelin basic protein, which is abundant in
the central nervous system, is a possible substrate that pro-
vokes ADEM (11). Further, a cell culture-based technique is
advantageous for large-scale production of JE vaccine. The
demand for JE vaccine is growing, because the distribution
of the JE virus has expanded throughout Asia and towards
the northern edge of Australia over the last decade (12,13),
and these newly JE virus-infected countries will require JE
vaccine.

Apart from these concerns about the JE vaccine, moving
towards cell culture-based vaccines is a global trend in the
field of virus vaccine development (14). Primary hamster
kidney cells were the first cells to be accepted for the produc-
tion of JE vaccine, and continue to be used in China and some
other countries (3,15). Recently, vaccine production using
primary cell culture systems has been replaced by produc-
tion using continuous cell lines (CCLs), including the Vero
cell line (14). The Vero cell line is the most widely accepted
CCL by regulatory authorities and has been used for over 30
years for the production of polio and rabies virus vaccines
(16,17). In addition, VCD vaccines for rotavirus, smallpox
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virus, and influenza virus have been developed (14,18). In the
case of JE vaccines, one of the developed VCD vaccines has
received recent approval in the United States and Europe.
Another was licensed in Japan in February 2009.

A newly licensed VCD JE vaccine must be at least equiva-
lent to the current high-quality MBD vaccine in effective-
ness. In this study, we applied conventional animal tests to
demonstrate the equivalence of the MBD JE vaccine and
the VCD JE vaccine. Further, based on our previous studies
demonstrating that DNA microarray analysis was able to
assay the features of a vaccine with high sensitivity, com-
prehensive gene expression analysis was performed to charac-
terize the physiological reactivity of both JE vaccines.

MATERIALS AND METHODS

Animals: Eight-week-old male Wistar rats, weighing 160~
200 g, were obtained from SLC (Tokyo, Japan). Animals were
housed in rooms maintained at 23 + 1°C, with 50 £ 10%
relative humidity and 12-h light/dark cycles, for at least 1
week prior to the test challenge. All procedures used in this
study complied with institutional policies of the Animal Care
and Use Committee of the National Institute of Infectious
Diseases.

Vaccines: The approved JE vaccine (MBD) is an inacti-
vated, highly purified JE virus (Beijin-1 strain), propagated
in mouse brain. The improved inactivated vaccine (VCD) is
manufactured from the same strain in Vero cells. Both vac-
cines were generous gifts from Biken, The Research Foun-
dation for Microbial Diseases of Osaka University, Japan.
We administered 5 ml of MBD or VCD into rat peritoneum.
Physiological saline (SA) was used as a control.

Weight check: The rat decreasing body weight test was
performed according to the Minimum Requirements for Bio-
logical Products in Japan (19). After we injected 5 ml of
samples into the peritoneum, animals were weighed daily.
Five rats in each group were used.

Hematological test: Rats were treated with SA, MBD, or
VCD, and blood samples were collected on days 1, 2, 3, and
4 after administration. Blood was immediately mixed with
EDTA, and the number of erythrocytes, hematocrit level,
hemoglobin value, number of leukocytes, and number of
platelets (PLT) were determined using an automatic
hematocytometer, the Celltac MEK-5254 (Nihon Kohden,
Tokyo, Japan). Five rats in each group were used.

Serum test: Blood samples for the serum test were col-
lected separately from the same rats used for the hematologi-
cal test. After centrifugation at 3,000 rpm for 15 min, 10-fold
diluted supernatants were used for subsequent tests. We meas-
ured the activity of glutamate oxaloacetate transaminase/
aspartate aminotransferase (GOT/AST), glutamate pyruvate
transaminase/alanine aminotransferase (GPT/ALT), alkaline
phosphatase (ALP), amylase (AMYL), and creatine phospho-
kinase (CPK), and the quantity of blood urea nitrogen (BUN),
creatinine (CRE), total cholesterol (TCHO), triglyceride (TG),
glucose (GLU), and C-reactive protein (CRP) using a
DRICHEM-3030 according to the manufacturer’s instructions
(Fujifilm, Japan). Five rats in each group were used.

RNA preparation: Rats were sacrificed to obtain the whole
brain and the lateral left lobe of the liver. Tissues were im-
mediately frozen in liquid nitrogen for storage. Thawed
tissue was homogenized and mixed with Isogen reagent
(NIPPON GENE, Tokyo, Japan). Total RNA was prepared
from the lysate in accordance with the manufacturer’s instruc-

tions. Poly(A)” RNA was prepared from total RNA with a
Poly(A) Purist Kit (Ambion, Austin, Tex., USA) according
to the manufacturer’s instructions.

Micrearray preparation and expression profile acqui-
sition: For microarray analysis, rats were treated with SA,
MBD, or VCD (3 rats per treatment), and 2 tissue samples
from each animal, brain and liver, were analyzed on days
1-4 post-treatment. A set of synthetic polynucleotides (80-
mers) representing 11,468 rat transcripts and including most
of the RefSeq genes deposited in the NCBI database
(MicroDiagnostic, Tokyo, Japan) was arrayed on aminosilane-
coated glass slides (Type I, Matsunami, Kishiwada, Japan)
with a custom-made arrayer (20,21). Poly(A) RNA (1.5 11 g)
of each sample was labeled using SuperScript II (Invitrogen,
Carlsbad, Calif., USA) with Cyanine 5-dUTP. A common
reference RNA (MicroDiagnostic) was labeled with Cyanine
3-dUTP (PerkinElmer, Boston, Mass., USA). Labeling, hy-
bridization, and washes of microarrays were performed with
a Labeling & Hybridization Kit (MicroDiagnostic) accord-
ing to the manufacturer’s instructions. The common refer-
ence RNA was purchased as a single batch and was labeled
with Cyanine-3 for a single microarray side by side with each
sample labeled with Cyanine-5. Hybridization signals were
measured using a GenePix 4000A scanner (Axon Instruments,
‘Union City, Calif., USA) and then processed into primary
expression ratios ([Cyanine 5-intensity obtained from each
sample]/[Cyanine 3-intensity obtained from common refer-
ence RNA], which are indicated as ‘median of ratios’ in
GenePix Pro 3.0 software [Axon Instruments]). The GenePix
Pro 3.0 software performed normalization for the median of
ratios (primary expression ratios) by multiplying normaliza-
tion factors calculated for each feature on a microarray.

Data analysis: Data processing and hierarchical cluster
analysis were performed using Excel (Microsoft, Redmond,
Wash., USA) and an MDI gene expression analysis software
package (MicroDiagnostic). The primary expression ratios
were converted into log, values (log, Cyanine-5 intensity/
Cyanine-3 intensity) (designated log ratios) and compiled into
a matrix (designated primary data matrix). To predict the most
obvious differences obtained from cluster analysis of the
primary data matrix, we extracted genes with log, ratios over
1 or under —1 in at least 1 sample from the primary data
matrix and subjected them to two-dimensional hierarchical
cluster analysis for samples and genes.

To identify genes demonstrating significant changes in
expression, we extracted genes by ¢ test between SA- and
MBD-, SA- and VCD-, or MBD- and VCD-treated samples
(P <0.01).

RESULTS

Vaccine-treated animals showed no weight loss: Vac-
cines for public use are all made according to Good Manu-
facturing Practice (GMP), and many tests must be done be-
fore releasing vaccines to assure their quality. Conventional
animal tests including the decreasing body weight test are
applied for the quality control of vaccines (19). To explore
the effects of the JE vaccines in a conventional method, we
first applied the decreasing body weight test to the MBD and
VCD JE vaccines, as described in Minimum Requirements
for Biological Products in Japan (19). For this test, 5 ml of
the vaccine was injected into the rat peritoneum, and the
weight of the treated rats was measured daily for 4 days. As
shown in Fig. 1, VCD-treated rats (filled circles) did not show
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any weight loss, and gained weight in a similar manner to
that of the SA- and MBD-treated groups (open and gray
squares, respectively). Further, no abnormalities were observed
in the condition or behavior of the rats during the testing pe-
riod. Severe toxicity of MBD and VCD was not detected from
this test.

Hematological tests revealed no significant changes in
vaccinated rats: To investigate the influence of JE vaccines
on hematological parameters, we treated rats with SA, MBD,
or VCD (5 rats per treatment) and collected blood samples
on days 1, 2, 3, and 4 after administration. We counted eryth-
rocytes, leukocytes, and PLT and measured hematocrit levels
and hemoglobin values. At any time point, all characteristics
examined were within normal ranges and showed no signifi-
cant differences among SA-, MBD-, and VCD-treated groups
(Fig. 2). These results indicated that neither MBD nor VCD
exhibited hematotoxicity to the treated rats.

Normal levels were observed in serum tests in vaccine-
treated rats: To evaluate the reactivity of JE vaccines on
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Fig. 1. Body weight analysis of the JE vaccine treated animals. The
effects of mouse brain-derived (MBD) JE vaccine, Vero cell-derived
(VCD) JE vaccine, and saline (SA) treatment were measured using
decreasing body weight toxicity tests. All rats were weighed at days
0, 1, 2, 3, and 4. Changes in rat body weight were assessed as the
percentage increase or decrease, and are indicated by the mean change

+S.D.
1,000 Erythrocyte 50 Hematocerit 16 Hemoglobin
800
W M- - ; &é 12
= 600 30 -
7 g g8
2 400 20 =
200 10 4
0 0 0
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
100 Leukocyte 120 Platelet
100
80
— . 80
= 60 3
Q ¥ 60
& 4 5
= = 40
< SA
20 20 = MBD
- VCD

o01234 001234

days after administration

Fig. 2. Hematological tests for vaccinated rats. Blood obtained from
individual rats was subjected to hematological tests. The tests were
performed for 4 consecutive days after SA (open square), MBD (gray
square), and VCD (filled circle) administration. Values are expressed
as mean + S.D.
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biological functions, we performed serum tests on vaccine-
administered rats. On days 1, 2, 3, and 4 after administration
of SA, MBD, or VCD, we collected blood from the same rats
used for hematological tests, and isolated serum. Each serum
sample was tested for liver function, renal function, muscle
dysfunction, and metabolic abnormalities. No significant in-
crease was observed in GOT/AST, GPT/ALT, ALP, or AMYL
in any samples tested, indicating that no liver damage had
occurred (Fig. 3 top panels). CRP values were all below de-
tection limits (data not shown). Tests of renal (BUN and CRE)
and muscle (CPK) function and of metabolism (TCHO, TG,
and GL.U) showed no differences among the vaccine-treated
groups (Fig. 3 middle and bottom panels). These results
suggested that SA, MBD, and VCD had similar biological
reactivity in rats.

Microarray analysis of tissues from vaccine-treated
rats: Although the animal tests described above have long
been accepted for the quality control of biological reagents
(22-24), the progress of molecular biotechnology presents
the possibility to improve or renew the traditional tests.
Among recent technologies, the high-throughput ‘omics’-
based technologies have led the way to clarify immune re-
sponses to pathogens and responses of metabolic pathways,
as well as to develop new vaccine candidates (25-27). Now,
several efforts have been made to analyze the side effects
of pharmaceuticals using one of the ‘omics’ technologies,
transcriptomics (28,29). In this context, we performed DNA
microarray analysis of the vaccinated rat tissues, liver and
brain, and tried to determine the effects of MBD and VCD by
analyzing gene expression patterns. The liver is thought to
be one of the most appropriate organs to analyze biological
alterations due to vaccination, because it is the major organ
of metabolism. The brain was taken as another target tissue
because a neurological effect can be one of the side effects of
JE vaccination.

For the analysis, SA-, MBD-, and VCD-treated rats (3 rats
per group) were sacrificed to obtain the liver and brain on
days 1, 2, 3, and 4 post-administration. Thirty-six samples
from each tissue type were obtained. Poly(A)” RNA purified
from the samples and a rat common reference RNA were
labeled with Cyanine-5 and Cyanine-3, respectively, and
hybridized to microarrays representing 11,468 transcripts.
Hybridization signals were processed into expression ratios
as log, values (designated log ratios) and compiled into a
matrix designated as the primary data matrix (see Materials
and Methods).

To predict the most obvious differences obtained from the
cluster analysis, we extracted genes with log ratios over 1 or
under —1 in at least 1 sample in each group. Eventually, 2,386
genes for liver and 4,075 genes for brain were extracted and
subjected to two-dimensional hierarchical cluster analysis for
samples and genes (Fig. 4A). With hierarchical cluster analy-
sis, genes were grouped according to expression patterns; thus
samples having a similar gene expression pattern were clus-
tered together, and samples having a distinct gene expression
pattern formed a separate cluster (Fig. 4A) (30-32). If all test
samples showed similar gene expression patterns, no clear
clusters were formed. Thus, whether distinct clusters were
formed was the criterion for the assessment of whether
treatment with the 2 vaccines induced different gene expres-
sion patterns. Each column represents a sample. Each row
represents a gene, and gene expression values are typically
illustrated by a colored rectangle, red for up-regulation, blue
for down-regulation, and yellow for no change. As shown, no
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Fig. 4. Gene expression profiling and cluster analysis of vaccine-treated rat tissues. The procedure for gene expression analysis
is outlined in A. For the cluster analysis, 2,386 genes for liver (B) and 4,075 genes for brain (C) were extracted from 11,468
targets and assembled in the order obtained from the resuits of the two-dimensional hierarchical cluster analysis. The results
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clear clusters, corresponding to distinguishable gene expres- in all vaccine-treated samples.
sion patterns, were apparent, either in liver (Fig. 4B) or in Further, we tried to identify specific genes whose expres-
brain (Fig. 4C). Gene expression patterns were very similar sion levels were changed following JE vaccine treatment,
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However, no genes could be selected from the comparison
between MBD- and VCD-treated groups. MBD and VCD
treatment could not be distinguished by gene expression
analyses, indicating equivalent characteristics of MBD and
VCD.

DISCUSSION

Comprehensive gene expression analysis is now an estab-
lished approach to analyzing the effects of any manipulation
on the whole transcriptome of living organisms. The genomic
data associated with drug responses are expected to aid in the
analysis of inter-individual variability and the tailoring of the
administration of drugs to individuals to achieve maximal
efficacy and minimum risk. The US Food and Drug Admin-
istration (FDA) now encourages voluntary genomic data sub-
missions to the agency as part of new drug applications and
biologics licensing applications (33)..In this context, we have
been trying to introduce DNA microarray analysis to the con-
ventional quality control tests of the pertussis and influenza
vaccines. The results of DNA microarray analysis corre-
lated well with the results of conventional animal tests, and
toxicity-related biomarkers were successfully extracted from
the analysis (30-32). In the present study, we further applied
this DNA microarray technology to analyze the biological
reactivity of the JE vaccines (MBD and VCD). In liver and
brain, the overall gene expression patterns were similar
between MBD- and VCD-treated rats (Fig. 4), which was in
accordance with the results obtained from the decreasing body
weight test (Fig. 1) or the blood and serum tests (Figs. 2 and
3).

ADEM, an adverse reaction associated with JE vaccina-
tion, is thought to be a monophasic autoimmune disorder of
the central nervous system, typically following a febrile in-
fection or a vaccination (34). The precise mechanisms of
ADEM have not been fully elucidated; however, recent stud-
ies suggested the involvement of inflammatory cytokines,
such as tumor necrosis factor (TNF)-« and chemokines (35—
37). Further, several genes associated with inflammation or
immune responses, including Irf7, were up-regulated in JE
virus-infected mouse brains (38,39). Therefore, inflamma-
tion above certain levels may be associated with adverse re-
actions to vaccines, that is, inflammation-related genes could
be markers to detect contaminating toxicity that can cause
adverse reactions. However, we found no significant changes
in the expression levels of inflammatory genes between MBD-
and VCD-treated rat tissues. We showed by using animal tests
and comprehensive gene expression analysis that the two
Japanese encephalitis vaccines, the existing MBD and the im-
proved VCD vaccines, seemed to possess identical biological
reactivity in rats.

To address concern about the reliability of the genomic
data obtained from DNA microarray analysis, the FDA
recently launched the MicroArray Quality Control (MAQC)
project in anticipation of the regulatory submission of
pharmacoinformatic and toxicoinformatic data in applica-
tions or supplements (33). The results of the MAQC project,
showing interplatform reproducibility, were reported in 2006
(40-45). Subsequently, the follow-up MAQC-II project is
progressing towards the development and the validation of
genomic data in clinical applications. Similarly, in Japan, the
Japan MicroArray Consortium (JMAC) for the standardiza-
tion and the international harmonization of microarray plat-
forms is ongoing and is coordinated with the FDA and the
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European Medical Agency (EMEA) (46). The efforts to achieve
array platforms for the practical application of genomic data
are being accelerated on a worldwide scale.

Although our experiments were limited with regard to the
number of animals and vaccines examined, our DNA micro-
array technology was previously shown to be reproducible
(30,32). The genomic data obtained in this study is, we be-
lieve, reliable. Recently, the VCD JE vaccine was licensed in
Japan. It is desirable to accumulate gene expression profiles,
especially data documenting the dynamics of inflammatory
cytokines, in addition to generating animal testing data to
enable a more reliable evaluation of the new JE vaccine.

ACKNOWLEDGMENTS

The authors thank Keiko Furuhata and Momoka Tsuruhara for technical
support.

This work was supported by Grants-in-Aid from the Ministry of Health,
Labour and Welfare, Japan. The authors have no conflicting financial inter-
ests.

REFERENGES

1. Gubler, D.J., Kuno, G. and Markoff, L. (2007): Flaviviruses. p. 1185-
1190. In D.M. Knipe, PM. Howley, D.E. Griffin, et al. (ed.), Fields
Virology. 5th ed. vol. 1. Lippincott Williams & Wilkins, Philadelphia.

2. World Healith Organization (2006): Japanese encephalitis vaccines.
Wkly. Epidemiol. Rec., 81, 331-340.

3. Halstead, S.B. and Jacobson, J. (2008): Japanese encephalitis vaccines.
p- 311-352. In S.A. Plotkin, W.A. Oreunstein, and P.A. Offit (ed.), Vac-
cines. 5th ed. Elsevier, New York.

4. Global Advisory Committee on Vaccine Safety, World Health
Orgnization: Japanese encephalitis (JE) vaccines. Mouse brained-de-
rived Japanese encephalitis (JE) vaccine. Online at <http://www.who.int/
vaccine_safety/topics/japanese_encephalitis/mouse_brain_derived/en/>.

5. Hombach, J., Barrett, A.D., Cardosa, M.]., et al. (2005): Review on
flavivirus vaccine development. Proceedings of a meeting jointly
organised by the World Health Organization and the Thai Ministry of
Public Health, 26-27 April 2004, Bangkok, Thailand. Vaccine, 23, 2689~
2695.

6. Monath, T.P., Guirakhoo, F., Nichols, R, et al. (2003): Chimeric live,
attenuated vaccine against Japanese encephalitis (ChimeriVax-JE): phase
2 clinical trials for safety and immunogenicity, effect of vaccine dose
and schedule, and memory response to challenge with inactivated Japa-
nese encephalitis antigen. J. Infect. Dis., 188, 1213-1230.

7. Kuzuhara, S., Nakamura, H., Hayashida, K., et al. (2003): Non-clinical
and phase I clinical trials of a Vero cell-derived inactivated Japanese
encephalitis vaccine. Vaccine, 21, 45194526,

8. Abe, M., Shiosaki, K., Hammar, L., et al. (2006): Immunological equiva-
lence between mouse brain-derived and Vero cell-derived Japanese
encephalitis vaccines. Virus Res., 121, 152-160.

9. Lyons, A., Kanesa-Thasan, N., Kuschner, R.A., et al. (2007): A Phase
2 study of a purified, inactivated virus vaccine to prevent Japanese
encephalitis. Vaccine, 25, 3445-3453.

10. Tauber, E., Kollaritsch, H., Korinek, M., et al. (2007): Safety and
immunogenicity of a Vero-cell-derived, inactivated Japanese encepha-
litis vaccine: a non-inferiority, phase I1I, randomised controlled trial,
Lancet, 370, 1847-1853.

11. Pohl-Koppe, A., Burchett, S.K., Thiele, E.A., et al. (1998): Myelin
basic protein reactive Th2 T cells are found in acute disseminated
encephalomyelitis. J. Neuroimmunol., 91, 19-27.

12. Williams, D.T., Wang, L.F.,, Daniels, PW.,, et al. (2000): Molecular char-
acterization of the first Australian isolate of Japanese encephalitis virus,
the FU strain. J. Gen. Virol., 81, 2471-2480.

13. Ritchie, S.A. and Rochester, W. (2001): Wind-blown mosquitoes and
introduction of Japanese encephalitis into Australia. Emerg. Infect. Dis.,
7, 900-903.

14. Barrett, PN, Mundt, W., Kistner, O., et al. (2009): Vero cell platform in
vaccine production: moving towards cell culture-based viral vaccines.
Expert Rev. Vaccines, 8, 607-618.

15. Petricciani, J. and Sheets, R. (2008): An overview of animal cell sub-
strates for biological products. Biologicals, 36, 359-362.

16. Montagnon, B., Vincent-Falquet, J.C. and Fanget, B. (1983): Thousand

_ litre scale microcarrier culture of Vero cells for killed polio virus
vaccine. Promising results. Dev. Biol. Stand., 55, 37-42.



20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

. Montagnon, B.J. (1989): Polio and rabies vaccines produced in con-

tinuous cell lines: a reality for Vero cell line. Dev. Biol. Stand., 70, 27-
47.

. Monath, T.P, Caldwell, J R., Mundt, W., et al. (2004): ACAM2000 cional

Vero cell culture vaccinia virus (New York City Board of Health
strain)—a second-generation smallpox vaccine for biological defense.
Int. J. Infect. Dis., 8 Suppl 2, S31-44.

. National Institute of Infectious Diseases, Japan (2006): Minimum

Requirements for Biological Products. Online at <http://www.nih.go.jp/
niid/MRBP/seibutsuki_english.pdf>.

Ito, E., Honma, R., Imai, J., et al. (2003): A tetraspanin-family protein,
T-cell acute lymphoblastic leukemia-associated antigen 1, is induced
by the Ewing’s sarcoma-Wilms’ tumor 1 fusion protein of desmoplastic
small round-cell tumor. Am. J. Pathol., 163, 2165-2172.

Kobayashi, S., Ito, E., Honma, R, et al. (2004): Dynamic regulation of
gene expression by the Fit-1 kinase and Matrigel in endothelial
tubulogenesis. Genomics, 84, 185-192,

Kurokawa, M. (1984): Toxicity and toxicity testing of pertussis vaccine.
Jpn. J. Med. Sci. Biol,, 37, 41-81.

Horiuchi, Y., Takahashi, M., Konda, T., et al. (2001): Quality control of
diphtheria tetanus acellular pertussis combined (DTaP) vaccines in
Japan. Jpn. J. Infect. Dis., 54, 167-180.

Mizukami, T., Masumi, A., Momose, H., et al. (2009): An improved
abnormal toxicity test by using reference vaccine-specific body weight
curves and histopathological data for monitoring vaccine quality and
safety in Japan. Biologicals, 37, 8-17.

Grifantini, R., Bartolini, E., Muzzi, A., et al. (2002): Previously un-
recognized vaccine candidates against group B meningococcus identi-
fied by DNA microarrays. Nat. Biotechnol,, 20, 914-921.

Yang, H.L., Zhu, Y.Z., Qin, J.H,, et al. (2006): In silico and microarray-
based genomic approaches to identifying potential vaccine candidates
against Leptospira interrogans. BMC Genomics, 7, 293.

Shin, J., Wood, D., Robertson, J., et al. (2007): WHO informal consulta-
tion on the application of molecular methods to assure the quality, safety
and efficacy of vaccines, Geneva, Switzerland, 7-8 April 2005.
Biologicals, 35, 63-71.

Hamadeh, H.K., Bushel, PR., Jayadev, S., et al. (2002): Gene expres-
sion analysis reveals chemical-specific profiles. Toxicol. Sci., 67,219~
231.

Ejiri, N., Katayama, K., Kiyosawa, N., et al. (2005): Microarray analysis
on Phase 11 drug metabolizing enzymes expression in pregnant rats after
treatment with pregnenolone-16alpha-carbonitrile or phenobarbital. Exp.
Mol. Pathol., 79, 272-277.

Hamaguchi, L, Imai, J., Momose, H., et al. (2007): Two vaccine toxicity-
related genes Agp and Hpx could prove useful for pertussis vaccine
safety control. Vaccine, 25, 3355-3364.

Mizukami, T., Imai, J., Hamaguchi, L, et al. (2008): Application of DNA
microarray technology to influenza A/Vietnam/1194/2004 (H5N1)

—207—

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

vaccine safety evaluation. Vaccine, 26, 2270-2283.

Hamaguchi, 1., Imai, J., Momose, H., et al. {2008): Application of quan-
titative gene expression analysis for pertussis vaccine safety control.
Vaccine, 26, 4686-4696.

Frueh, F.W. (2006): Impact of microarray data quality on genomic data
submissions to the FDA. Nat. Biotechnol., 24, 1105-1107.

Menge, T., Hemmer, B., Nessler, S., et al. (2005): Acute disseminated
encephalomyelitis: an update. Arch. Neurol., 62, 1673-1680.
Ichiyama, T., Shoji, H., Kato, M., et al. (2002): Cerebrospinal fluid
levels of cytokines and soluble tumour necrosis factor receptor in acute
disseminated encephalomyelitis. Eur. J. Pediatr., 161, 133-137.
Kadhim, H., De Prez, C., Gazagnes, M.D., et al. (2003): In situ cytokine
immune responses in acute disseminated encephalomyelitis: insights
into pathophysiologic mechanisms. Hum. Pathol., 34, 293-297.
Franciotta, D., Zardini, E., Ravaglia, S., et al. (2006): Cytokines and
chemokines in cerebrospinal fluid and serum of adult patients with acute
disseminated encephalomyelitis. J. Neurol. Sci., 247, 202-207.

Saha, S., Sugumar, P., Bhandari, P, et al. (2006): Identification of Japa-
nese encephalitis virus-inducible genes in mouse brain and characteriza-
tion of GARG39/IFIT2 as a microtubule-associated protein. J. Gen.
Virol., 87, 3285-3289.

Saxena, V., Mathur, A, Krishnani, N, et al. (2008): An insufficient anti-
inflammatory cytokine response in mouse brain is associated with
increased tissue pathology and viral load during Japanese encephalitis
virus infection. Arch. Virol., 153, 283-292.

Canales, R.D., Luo, Y., Willey, J.C., et al. (2006): Evaluation of DNA
microarray results with quantitative gene expression platforms. Nat.
Biotechnol., 24, 1115-1122.

Shippy, R., Fulmer-Smentek, S., Jensen, R.V,, et al. (2006): Using RNA
sample titrations to assess microarray platform performance and normal-
ization techniques. Nat. Biotechnol., 24, 1123-1131.

Tong, W., Lucas, A.B., Shippy, R., et al. (2006): Evaluation of external
RNA controls for the assessment of microarray performance. Nat.
Biotechnol., 24, 1132-1139.

Patterson, T.A., Lobenhofer, E.K., Fulmer-Smentek, S.B., et al. (2006):
Performance comparison of one-color and two-color platforms within
the MicroArray Quality Control (MAQC) project. Nat. Biotechnol., 24,
1140-1150.

Shi, L., Reid, L.H., Jones, W.D., et al. (2006): The MicroArray Quality
Control (MAQC) project shows inter- and intraplatform reproducibility
of gene expression measurements. Nat. Biotechnol., 24, 1151-1161.
Guo, L., Lobenhofer, E.K., Wang, C., et al. (2006): Rat toxicogenomic
study reveals analytical consistency across microarray platforms. Nat.
Biotechnol., 24, 1162-1169.

Imagawa, K., Ito, T. and Azuma, J. (2008): The present status and
future perspectives on pharmacogenomics and toxicogenomics. Jpn. J.
Clin. Pharmacol. Ther., 39, 61-67 (in Japanese).



432

—MEETa 4 —F 4 J—

Pharm. R

{lﬁ%mm%}
40(7) 432~411 (2005)

ERRAFZEE A I REEBREORE

e x K

ek 1995 LK, BIHEHERRL O BEHF
ERAEIBYM L TE E Lz, 2002 g T{EEEDERE |
{3 PDG (Pharmacopoeial Discussion Group, #J5)
FREER CHROTEHMBHIENELEY =&
BHMB (CH) »5RBE, PfkahTuik
WEWHIZET, BEWAIFRETVE L 3H#

BIcsE2fmE niz 0l 2008 £ 10 A TIH 5,

RIZR2FELDhD - LRV ET. I %
S IRMBIZE L O EZHFETH 5, @9
(2 BRBREE R T OOLIE-TD R i B oty E

BRI SV TOF X DBOFIT OV TR L T

1. BXEERS & EHERBEM
L1 &8 - #E0RHUR EERS L O
(Table 1)

HAERFH OP) i, TIREICHE-IV TS
KELRERTHHDT, HEHMURE Iz T
F4. BMMERF (EP) & EUNMHEDDHLEL D
BETCHHENTWETSEABRATYT. 753 /20
A PSS RAT—NVIZHD EDQM BRFEEM¥LTH
¥, XREHEB/FH (USP) HLeFET, AHMUE
FDA 25 i # Lz B8 C¢3. FDA X USP %%
BT LETH, LPFLLYUTTILBIHY

. A

1.2 USP, EP BT JP O{EERABRN Y
"(Table 2)
FEERRREFENRICHAINE TS BUES
ST USP itk F BEERDMICIERBS% D
MEE LTWEYT. EP BUMDRERS & EMFEL
WHLHARE LTHWET. BER, DPEESZCE

R HE

FRBSRE X RINCT. ZoLHiCEERRY a0
MNIB/TRL>THWBZ & LFTER 2D S LT
KELHEEE RV ELL :
ARSI OBRERL A E - /2D, USP f
EMRRIEERA LN S EP -k 5N i-F#k% Table
3IZRLEY. TUSPOELDE) 75712 B%
RIZTHAEDHRREZERHNE VS BLA» S BE
ZMA DT LIZIIEESLETH S, BEREIR
REO—HOLEETHREANMNESZEY O REIZ
BRSO LT 2B/ WSS NS
BTz eicmad. i, —RRREL BT Cx
BWED > THADU TR, FET 30
EXALETHS. ) &, —HBRLALFELRIZL-T
WET. ZOKDBRRET CEERREOMIER
DB E NI L E AT RN,

1.3 ICH/Q6A #A{ K354 »ESEEEEDER
ERRREZ L CHE M ORBREDTFUEEN
taE - Wz, ICH/IQBA 1 K5 4 v [HE
KRAOHEMBMORBFEOWE) OHEADHY T
BHAFS5 A k75 LCRAERBREOE >,
ERNI B THLEAHVE L. Table 41218
{T7211 ORRELA UL RIFDHHRBRE LS
RXBICI>TWE LN, BREDHRBREORRE
SURIRTREZZE0E, RPTHANELD
ENE Lz, B4 mElsBEs LT &
EMRERBRE, BERRE zUF i3y 88
wBAHD, =V F My vRBEoRMNL AR E
WLTWET. RERRER, 2007410 BiZ PDG
THfEAIZNh, Zhd b Q4B TOFEMiAaE D

ESS

* ISATEOE AR SRR SR SRR TS I TR 3-3-2 (F100-0013)
**WW%I&®%2@Bx§Hﬁr%?5m%%c%&mﬁsﬁmﬂ HR. 8A 288 : KR &3

IC & 5.

—208—

Pharmaceutical Regulatory Science Vol. 40 No.7 (2009)



Wiz K IHERATOEYE S A BRI Ul ) 433

Table.1 2+[d « WO 4 & HRFH & O

ETR TAe - BUTIS 5
JP 1] g Z,
oA | 18864 (Wi 194E) WIMESELT v
KU 41 2600 355 < A T A B R e
EP —
B | 1964 AR, (bR RS AT —n “gﬁﬁﬁﬁ
BT 22N O BE 2K S BT R (EDQM)
USP
" 1820 4EAINE, KA Y —F o K
AE | NPO, FDA 7630 L 7= 41t FDA
FDC Act Oh Tt L THIR ST 6N TWAS,

Table 2 USP, EPRUIP O IR x4

Table 4 ICH/Q6AN A FZ A BlidBRiEDBUK

A R Topics Current Status
e M WE £ DB RS O B IUA TRk TE Q4B (Step 4)
kg EES R PR SHEATS oy KGR 1k Q4B (Step 4)
USP 9 O S A O FravEfich - WERIE Q4B (Step 4)
EP ®) 0O [e) Jin BRIk 1B Q4B (Step 2)
JP o) WA 1) PRI BRI Q4B (Step 1)
TRAE I IR BE SRRk Q4B (Step 2)

Table 3 A Letter from the USP to the EP

Since the USP Microbiology Subcommittee is
updating the microbiology chapter, it is a good
time to look at them from a harmonization
prospective. However, it is necessary to be
cautions in attempting to harmonize General
Chapters, especially Microbiological Chapters
that affect a large number of monographs and
existing marketed pharmaceutical products.

Changes brought about in an attempt to
harmonize in any one of these chapters will
have direct legal, regulatory, and compliance
ramifications for the pharmaceutical
manufactures in the U.S. and for overseas
manufactures importing products in the U.S.
This is not say that General Chapters cannot be
modified, but it has to be done with caution.

1.4 PDG (C&1 HEBREMD (Table 5)

ERFHOHEEL, BRI KR FIIOEY L
2 PDG CfrbnThWE T, PDG i1 1989 IR
U, REZTIZ36DIENFRE, 757 & 25 DR
HBICOWTHMZERT LTWET,

1.5 PDG Process

Table 6 i~ PDG O#REN: T o X R L E 7.
Stage | TR E - FiRFRE%L M~ O MF0fE KB
LY. Stage5B THNBAIL T, Z0OHWRE

Pharmaceutical Regulatory Science Vol. 40 No.7 (2009)

Sl 4BE it 15 R B oy I pip e g M)
JEEETE DL IS OB ER Q4B (Step 2)

TRtk

TR R 5 Q4B (Step 1)
T b RERL: PDG Stage 5A
(6. TE PDG Stage 3

Table 5 PDG (Pharmacopoeial Discussion
Group) {25547 3 [EEE MM

o HAFHFUP), MMIKFF (EP) R UKEEK
RFUSPHZ LD, 1989 &R E.

o WBH, 14EiC 2@, ICH EWG &[R40z BH
fté.

e 20014E B Hdib WHO A 7Y —r3i=t LT
B0,

« MIEFET, 6 OTMMTE/ /57 & 25 DR
EICOW TR T.

o 1997 £/ Hi%, ICH Q6A (WEZKILDOBR K
URBFIEOREILHSWVT) Tl Lifsht-
11 DFBRIEIZOWVT, HEMICHEREICI
NEHA TWD,

ZERVBRALET L Stage6 &7V, B TERA
L7cRB % ICH Q4B TRTfliL 4. =W THMH
ENTHHERE LCHESATEEHMEN ST
& Stage7 &5V FET

—209—



434 . Ve K BN B & % 2o iR Bk O M E

Table 6 PDG Process

Table8 Q4B 2

Stage 1  Identification
Stage 2 Investigation
Stage 3 Proposal for Expert Committee
Review
Stage4  Official Inquiry
Stage 5A Provisional Consensus
Stage 5B Sign-off
-sign-off ends PDG process -
Stage 6  Regional Adoption &
Implementation
Q4B Evaluation
Stage 7 Inter-Regional Acceptance

Table 7 PDGIZ X 2 EHRfo Bk

PDG T “Mfnahi” RBREchaicLBbs
P, SHIHHIYRICL VT T AR,
<#HHt - Heh >
o EWMIANSH B2, #BFMCEGA
»3%. (PDG TOHEMORRK)
o WIMENIRRTCHD 2 ENHR/H L
Wit h T,
o BRFONNESH, Wkt 3 BicRA

5. ﬂ
XM S, BRI RHFRRES ISV TN
Hil B DZ T AN Z RT3 & > H

1.6 PDGICLZRABIMORIE (Table 7)
PDG THAMIWA-RRETHAIZLWH ST,

ERBHMBIZRZTARShAVEARH D £

A U U &9 I 307 CIER VA H )
HOMBESIIRNET &, Izl » TH5E4
HHABLWEELHVET. 2o L4 e, N
MBI HRELEY. Z IR 2B L)1z
EoTHEZADTERWIYF 4 ANRLOME
DRI E e

1.7 Q4B & (% (Table 8)

Q4B T, EERRNEN:-RHNRESESHO
BPSEAZITANB Z ENTE AN E I 1% Q4B
HAFSAESOTIMIT LDk - T E
El

2. ERENENE X -EERAREONTE
2] EEMBREOERBMMAERE (Table 9)
IERRRILIL 1995 EICHE D, 7TEDEA B
LT 2002 41 PDG THAMHE hE U-. M5

Evaluation and Recommendation of
Pharmacopoeial Texts for Use in the ICH
Regions
o EEWMMENTBHRBIESS 3 oYk E
RBRITAND Z L 2RIET D2 L AARY
* Q4B TIREERNM SN BT RBREN 4 3 k5
DRFIYRERZITANRDLZ ENTx YT 2
L, EOER g
Q4B A FF 4 iMoo Fla% g
Q4B Annex : ##fffi L 72 £ RBEIC SV T, Q4B
AE MRS ARHET LOMTYWIES 2 £ & - b
(/p]

Table 9 I IRBRIL O T4 Yt

Jun 1995: Stage 4 draft (1t draft from EP)
Feb 1996: Barcerona Congress

Mar 1996: Stage 5A draft

Sep 1996: Stage 5B draft

Dec 1996: Stage 5B (Version 2) draft

Jun 1997: Stage 5B (Final draft)

Oct 1998: Stage 5B (New Version)

Mar 2000: Stage 5B (Public inquiry for sign-off)
Sep 2002: Sign-off

Nov 2003: Q4B was established

Jun 2004: 1st Q4B meeting

May 2005: 3rd Q4B meeting

Q4B Evaluation “No Interchangeability”
Eleven residual differences

Sep 2006: (Rev.1) Stage 4 draft
Jan 2007: (Rev.1) Stage 5A draft
May 2007: (Rev.1) Stage 5A2 draft
Sep 2007: (Rev.1) Stage 5B draft
Oct 2007: (Rev.1) Sign-off

FHMEZE > 2GUSH, BAESERK— "Unification”
Tie<, B ETOHOMES AT, LRI
“Harmonization” N TWhhitdknhe & Tl
ERMELE LA 20k, 8B 1 HE ok
MRS 2B L COBPAIT LA, Mikd PDG &
LTl & orc L.

PDG THREBERBEOMMPAI X - BEIC ICH
QIBAREL, EEHNE N EERBRIE S T
LR, ZBROBHMBARIECSTANS - &
WATEEIHIE N, st2@% 35 L CHIENM
FRETI LI DS IEINE L1-. %ZT.
MEFRCEE % B L 2007 4E1Z PDG & L CHH
(XA DY, TN SMEE, QIB TOIEALE

Pharmaceutical Regulatory Science Vol. 40 No, 7 (2009)

—210—



P 2o K RN B & X A IEEIRIRIE it: 435

v FJ. BINELETIL, FARE X Unification > Har-
monization DESWAE TRV ET.

2.2 BARERREOES®
MEHRARRLEAB HIZOH TEHA I NIz 1932
EWIFHER )i (BP) TLA. USPIZIZ 1936 442,
AEHCIZ 1951 SEICBAZINE L. BRNDOEA
RN 1950 21 1 25 B (PEAEBERE 20 )
3, APFEONARRICBAINE L

2.3 BB MREREE) OES® (Table 10)
MHRRLEAGA I NI 1951 EOEERRM L
g, ERTHARKE BEAR KD 2 BEHOATL
7=, 1961 SEDSUE” TEERRBEDEANTE, M
HE MHERRIEIC TR . BRI
Wk 7)) o — VERES, PUIESRHUCIZ T KO8 -
N BHAMRRENE L. ELBRRFA Y
o — VEEEE O RERIRE R L U CHRIBRB L i
VEAUBIERE MR E I N E LAz, 1971 KB T,
EERBROKREREEFRES N, BIARBRILIIER
VIEERRBTITO &Ik E L. AR
2= RVFOIEEZBLTEVELL.
1976 X iFY TRBPGAKFF+ 7)) o — VBT &
HAXN, 1981 #£&UE” Tid 100 mL LA LW S

Table 10 A/ MERRERIE) OBEL

1951 (6) : BIHMS L, HEMHAERIKR UMM
{7k

1961 (7) : M & B RBRIS /i TRk, MR
BRIILR T A 7 U a— VBRI, FURHRER
(i3 Rodl - X7 b ors R, BERRR
KOS L R, BORF 7Y a— LAkt
Hhon s PEREE bR & LT, REMIRE & Il
WBER M 2 dE

1971 (8) : fEHMBRLMRSE & LT, EHER XX
IR N AR

1976 (9) : #RF A4 7 U a— LEREEHLT 20T A,
BRI & Ayt mSERE & 5% ka5
WD SRS

1981 (10) s MF 2 8 AN (TR XILHR
100mL Bl ED L OIZEAD , RREREO
P 5185

1994 (12) : £MdkiE, GP % SCD HEHc &
U, BEFENME MF 35, E#ELbIC14H
WL LIcZ®E, sttt A gz USP
S b, BAeEDEFTHIEFEEDITORR
RUBREFIEZEA, HEHEEUR

1999 4E, 2004 £, 2009 £

WRERIC MF IS BRSNS L HicknwE L.
1994 SED 2WSUE" 206 EHE DG /e v, 1994 42
OBRETIETELRY USPIzabd F L7 ME
BRIBE 7 F o8« X7 b R % SCD et 480

L. MF o858 iEo 1Bl 2 8tz 2% L
BB R HPH R ks M LE L. 20
R, 1999 47" & 2004 4" IZHkiEE L & L=, 2009
$E 3 AL TI8UE B AR J7 88 o8 hic Bk
XN L-maiBRis il 4

24 WMERREOERREFEREME

JRCE DG MM, BNICH D F L= 08N
WEEOMAL EBIZANZ L. SH>0RENRR
Baid, HARERT, APrERNAREN O AR
EMTTREDIEEICIRE O EARIETT
WFE A HELPNS, HARAEDREREMESILH
Rz flAA ENE LT, £ EmBmitos
PHIREL % OB B BRIE B B /- hiz, [
HREERBCOLETFOLEALETLL.

25 WMERRLE

EER &1L, BEINARE IO RIZ->
WT, BiEShihee vt BEEhi i
- THmLALE, Bkt &
WE N5 EYRIBHIN A0 E I 2T B 5 EH
T{.

Table 11 2 LIRS WA B2 ¥ B 99T it
DHHUWNERLET, MERRETCHE., Zhoo
PWRE ~LIZEDTHET, Ln->T, BREE
ANEBRINTE 21508 H 50 AN EE AL
I ETEH - EDONV—NVTOEHLEEZRANIART
¥

Table 12 iIZI5PERIRERLE T, HHH 1.0

Table 11 SEH BRI RIT T HIE

Fo=F1xF2xTF3xF4xF5x F6 x F7

Fo: HEPH R R

Fl: ey kM oDH 7Y VAt e
Y I EK

Fo: 4 7Y 7 LI SR8 S H i~ §E
ilGre

F3: i (MF &, BE#4E)

F4: Mo fOET ‘

F5: 8 IR A

6. e mn

F7: {ih
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Table 12 SRRk HR

P=1-(1-XN
P: YR kR SR
X: B#H (ny b) ok
N : k&Y @ik (20 55%)

2y hoiEYR SRR
(%) (%)
10 87.84
1.0 18.20
0.1 1.98

K%OBEH (v b)) PEEBEAIZ0ABEZRY
HUT S\ERRETEELZE LT, midRkic
BT 5B 18%IZ LIATEFEA. Lirde
REEML, | BICOMEDIEET S LRlT
BENIRUTOHATT. DWW FHETsE,
LO%DEWERRIZL DD ST, 80%LL kit
HRRTRIETERWENWS Z & T, BERRI
LHERERBIIIERICREOE L DT, BED
KD ICHE R EEENARIEZ N TO AEHS M
BNWT, VLEZ—NRE®RS O LR EVWR
Bz T,

26 11 OFRBALELDLS (CRRLI-OM
FEBRBHOPIZIE (M TEAREMAZ & TH
MTERhr-1=D?] EBbNIbDbHA1 M
NEHFA TEHELZOIIITHM-TFE L. R
CRBHEOBHDBAENRIZNELDAH - 1
LIZHHAET. WA ARBI-ED LS
BRI NI-ODIEHO>WTRLES

26.1 #1:ZEEMOMED (Table 13)
EERBRMEHE LT, BmikF4 271 o—uEghe
ok SCD Bipfbic, BEMEMERRE /) F—o
a3 VRRICHETH 201 b0 b IR THESE 0

Table 13 #1: (Alternative media)

The following culture media have been found
to be suitable for the test for sterility. Fluid
thioglycollate medium is primarily intended for
the culture of anaerobic bacteria; however, it
will also detect aerobic bacteria. Soya-bean
casein digest medium is suitable for the culture
of both fungi and aerobic bacteria.

Other media may be used provided that they
pass the growth promotion and the validation
tests.[1]

[1] JP and USP will not include this sentence,
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EPREIZXH LT, HEHEUSPIZ, Lozl —5F

AMELTHERAINTW A ERRB L L BMIST 3

LDTHEHENERBRIZLY, Ok Iz KA

LE L7 2007 EMAAETH, BRAE USP X

BB, bOBIEA LW EinkhVE L=,

262 #H2.BRFF7) a—- VEREWR D TH
D2H T VDOEBE (Table 14)

R 7 Y) 3 — VESEMIT I BRGUE % 4t 2
HIZ, AT UR0T5g/L BEIZME bRTE
T. ZOHVFUDEEBEN BT E XN T
FLich, BRSSO H T RV L
TZDEREXNETHZ LB TERVLDT, 15%
RIBEZMIBRS K HRDE LA BQEISILIRY
g Lich, Zhidh 5o oBsTthy. o
TLORD DL D BNWHTCIED) - 1-Oh bHINE
HA.

26.3 #3. 4:EHOHHIME (Table 15)

EP 2SI/ Y F— b X - MMEDTH S
LORENDVE ULA, W EHES @ - Tl
HMEREE PINET &, BHABICA - 22 IEona.
DD ORI, O ITHMK 3 EL 5 ERIAD
DOHENERA. ZNHBEITTOT. BHam:s
A>T DB A, 3MA Z &I B iR
HREEDHRE, R 1VERIIGY, EBEHEBICA
> R B 2 BN Z & 0TS B ERBRAEAE D
BT TEABERE LB LA, 2007 &
DWPMETTRANY F— bEN-WEDE L
L.

Table 14 #2: (Moisture content agar)

Fluid thioglycollate medium
I-Cystine 05g
Agar, granulated (moisture content not in

excess of 15 per cent)[1] 0.75g
Sodium chloride 25¢g
Glucose monohydrate/anhydrous  5.5/5.0 g
Yeast extract (water-soluble) 50¢g
Pancreatic digest of casein 150¢
Sodium thioglycollate or 05¢g
Thioglycollic acid 0.3 ml

Resazurin sodium solution (1 g/l of resazurin
sodium), freshly prepared 1.0 ml
Water R 1,000 ml

pH after sterilisation 7.1 + 0.2

(1] JP will not specify the moisture content of
the agar, granulated.
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Table 15 #3: (Shelf-life of media)

Table 17 Brewer®i:Ht (19404F)

Do not use the medium for a longer storage
period than has been validated.[1]

If prepared media are stored in unsealed
containers, they can be used for one month,
provided that they are tested for growth
promotion within two weeks of the time of use
and that color indicator requirements are met.
If stored in tight containers, the media can be
used for one year, provided that they are tested
for growth promotion within 3 months of the
time of use and that the color indicator
requirements are met.[2}

[1] JP and USP will not include this sentence.
[2] EP will not include these two sentences.

264 #5: KBEFBHZ SETEHERICKT D58
Hi (Table 16)

T2 F i, BIBRIE LTKRIBRITH S F
A= NWEFLLOBHVET. PTHT Y an
YEEGATWAMARI MFEAEX RNLDD
HVET. FiRLAESICENIHEZ=20EER
Rix ARIZH—T 5=HIcb, MFEE[HX N
F A OH—VIEMNT 2 F 2i2i3 SCD Kt Y
ICEBRF A7) a— VERE E BV CERBRIE Y
SCOMMERUICT DI e 2ERBLTEE L.
KRBT T 7 F /i2xb 4 2 BRI HE A MBI
(CFR) IZREENTELBY, FAuy— VM7 2
FIZIZ SCD RO VIZERIRFA 7 a—- 1
BISAER I TWET. 2007 E£@MEE Tt
HEOBGRAGT Y, KRB AT IMAN 12 EUR R
HARICHERFA 7Y - NVEBERERNWS T &
VL.

265 WRF+ 7V a—IVEIEHORES

BRF A7) 32— )EIEHbIZ, 1940 £ Brewer
AR U oS5z e > TV EJ (Table 17),

Table 16 #5: (Products containing Hg
preservatives)

Fluid thioglycollate medium is to be incubated
at 30-35°C. For products containing a
mercurial preservative that cannot be tested by
the membrane-filtration method, fluid
thioglycollate medium incubated at 20-25°C
may be used instead of soya-bean casein digest
medium.[1]
[1] EP and USP will not include this sentence.

Pharmaceutical Regulatory Science Vol. 40 No.7 (2009)

+ Pork infusion solid 1%

+ Peptone (thio) 1%

» Sodium chloride 0.5%
+ Sodium thioglycollate 0.1%
- Agar 0.05%
- Water

FAZY I-NVEEF ) — LIS I TV
TRTOEYRA G EUALE) HimAE L
TEENTOHIF A o — DT SHENNHY,
D OBH DT BV TRAEEORT L THES W
HTETUHRLIEBDTY. Z0M% KENHOD '
Pittman BB AEDHURIZE X, Tt 1947 442
USP VI IZHEA & h, bk WERREHE LT
HERFOEBIZERA XN B LDk F L
266 #6: FbtEERBROBIEHRE (Table 18)
USP & HRIZ MY, #IROMKREBIZ>OWTE
AR B ER I 2 17V, ZORIZPWE AL
WA T IEN O & b DI ERR R T
ILEREL, RF v TITFAMDHEZERALTY
ROOTRREEFELCEE LA, 2007 EHFE
BTNz LS5 FIXTHRMo v FULHR
Ay P ZEICRBUPEERRE T 5 Z LoD
F L7k

267 #7:MF BEIZET 50 E (Table 19)
REIEEDOH 5068 8 L1854, MF IZRk%
U7t 2 iR Ec X > THRET D08
AHVEY. ZOROWHRAE FipEIEIL, 200
mL TS5 EETOHRMGRETLLL, BREIE7 « NV
= 1KY 100mL ZFHKL, BEOIZIZERE
DEEIRZITANSGNE LT

268 #8: BB, S OB (Table 20)
AU 7RHC & - TS AREB L, 580

Table 18 #6: (Growth promotion test frequency)

Test each batch of ready-prepared medium
and each batch of medium prepared either from
dehydrated medium[1] or from ingredients.
Suitable strains of micro-organisms are
indicated in Table 2.6.1.-1.

[1] JP and USP will state that, in appropriate
cases, periodic testing of the different
batches prepared from the same batch of
dehydrated medium is acceptable.
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Table 19 #7: (Washing volume)

Table 21 #9: (Invalidity of the test)

If the product has antimicrobial properties,
wash the membrane not less than three times
by filtering through it each time the volume of
the chosen sterile diluent used in the validation
test. Do not exceed a washing cycle of 5 times
200 ml[1], even if during validation it has been
demonstrated that such a cycle does not fully
eliminate the antimicrobial activity.

. [1] IP will specify “5 times 100 ml per filter".

Table 20 #8: (Transfer volume)

If the material being tested renders the
medium turbid so that the presence or absence
of microbial growth cannot be readily
determined by visual examination, 14 days after
the beginning of incubation transfer portions
(each not less than 1 ml{1)) of the medium to
fresh vessels of the same medium and then
incubate the original and transfer vessels for
not less than 4 days.

(1] JP will indicate “transfer suitable portions”
and omit “(each not less than 1 ml)".

WHEERNRTELWZEAHVBES. 22T

RBIEH O—BEIETE 14 H Bz Fesmis g L
T4 HEEALISS L ET2, BRIVICOWTEP &
USPiZ ImL L%, BRBEREZERLE L),
b ULISRE DRI H B0, PROBRTH -5
TYH, WHMICEP/USP DEX %2 AN. B
RSt 1 mL A EE e E Ly

269 #9: RBDTHA (Table 21)

BROBRT [IERRE " CoMEE, ko
MBROMR, WORTEEDENWE 213, EERR
IZBEET D BORTLBDONS-& 2, E
EHET B, 1L, RSB U -tk & 1R E
SRR E I IA D - 12 2 E XL E M-

B, FRBRETHIZLHTE S, BRROLE

WORASBOONLNE &, MARRICHH &
T5 HOREIBHONI- L 213, TRE WY
2.0 Lo THET. MERREKICHELS -
R EMLGEENILWERY, FRRIZFL RN &
78> TOETA, RKEIC BB S EP/USP iR
KEBL, UFoLSihnsLr-
RENOEHD BB S NP, BRMSENL
RERARIZEET 5. MAENORMABE I NI
B, HUBRIRI WBIR A TRRIT & VB e
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The test may be considered invalid only if one

or more of the following conditions are fulfilled:

a) the data of the microbiological monitoring
of the sterility testing facility show a fault;

b) a review of the testing procedure used
during the test in question reveals a fault:

¢) microbial growth is found in the negative
controls;

d) after determination of the identity of the
micro-organisms isolated from the test, the
growth of this species or these species may
be ascribed unequivocally to faults with
respect to the material and/or the technique
used in conducting the sterility test
procedure.[1]

[1] JP will not include this sentence (“The test
may be ... sterility test procedure.”).

NTH -1 Z L 2WRITIERTE 21 NIE, Hokaw
AL EERRICES L. UFo&#EDH b—>
PLEZ @ LI B DA MHRRIIMD E %2 Bh
3.

a) MEHRRIEROMEDFNE= s Y v 57—

7 BRBE R LI A
b) JERINBRAIZ VIS RBR iR A LA R
KERDSRENIHBA

<) BRMERHTIZ BAE M ORIAID R S NS -
d) HEMERBS S S NEBEDORTEE,
< (NS) DHTEIDRIAGA I FENRE firhiz
WM RO/ UL SR IZ I 5 KMy G
e o584,
2610 #10: 05 ;‘.5’37‘:‘90);&31{1‘9@&
{Table 22)

HE&EUSPI Moy MM oikalun @ &
ZETFRPDPTH LTWhEd s EP e A E ]
ELTHA 9 =iz Liwenz ety 3350
ZILEP LB, USP K. Tow b Mlzvotkx
BROMWE) 35+ 2 + DPIZRTZ &Iz Ly

26.11  #11: #5REF100mL L Eoy kAW H)

DIk &Y B

HE& USPiZ 108%%. EP L2088 2FEL
Uk BEMICIE, EP PN TRBERWH D%
EVEKIZ 10 ABIZAY 2 L7

27 BRMERLEC TEEICLE - rag

FEHRUNFR &Rz n g TORWETEE
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Table 22 BRBRICHW 2D R/ hRBRA Y (8R2.6.1.-3)
ficHESNATWRWIRY, ZnEhois

oy b¥ b ORIEEEEK

7o Y DIE/NRR R

et op il
100 f8LLF
101 MLl L 500 fBLLF
501 BLL E

10% XL 4 RO I BEWN
1054
2% X 1% 20 A8 (RZERNNANZIE, 105

) Db

MRART ) B U IR AN S 0 SEEE

200 fHEAT 5% it 2 B8R0 D HLEWK

201 fELL L 10 4%

HEEANGOBE I, EEFICHE

TRERYMELETH
IBERE O O o FE ik 2% XI5 HBD D LEVE, BK20ER
[Eiif?/*lvﬂﬁg;ﬁ)

ARBET N

5 KLl E 50 ASRLUF 20% XL 4 ABO D HLEWE

51 Bdvbl b 2% XL 10 RED > LE W

FUZABINEF LA EEZRLEY.

271 BHM VORI (Table 23)
2002 SEFMEBHRREZME X TER LB
Dl TEEERRE] Tl RO ThettX
i3 2F V84 TaENVTAREDBOERS )
DLBAYHV ET. THEAW L FRADT, Hir%
Reb, 2007 A5HFF F X b ASIEHIBRENE L.

BOHEERIE, Pl SIKHERURE» S,
MHALIERINTHWET. AATIE ATCC BRiC
149 %5 NBRC BE & 52 L T &9, G0 U
TOHENIMED LERTCE EEA.

2.73 HeMuPEfEIKER (Table 25)

WK F A 7Y a— WERKEHIZIX, Clostridium
sporogenes, Pseudomonas aeruginosa, Slaphylo-

coccus aureus %, SCD KMzl Aspergillus niger,
Bacillus subtilis, Candida albicans # i< 2 =

2.7.2 REHIEH (Table 24)
Bt Dt fEIRBR-LIRIRE O B R IME I N B3R

Table 23 ﬁt%_ﬂﬂ‘:‘i 7o 0 O LB BRI (3¢2.6.1.-2.)
icBESNRTHWARWERY ZFhEhois

ERBOARRN

U HERE T 5 B ik
L%
1 mL # £
ImLUE40mL YT Hebik, 2L 1mLEE
40 mL 48 100 mL KL F 20 mL
100 mL A8 10%, 7=7ZL 20mL Lk
HAHT (EH) LmL
AT BEM O DRI
R AL FLAL L THV B IE KR E K .
B, 7 U — BXEIKER] 200 mg BLL
EVEH) .
50 mg K 2R
50 mg LA k. 300 mg ki Hh, /2720 50mg BLLE
300 mg AL 5gLLTF 150 mg
5gig 500 mg
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Table 24 MM (¥£2.6.1.-1)

YF SRR

Staphylococcus aureus

Bacillus subtilis

ATCC 6538, NBRCI3276 CIP 4.83, NCTC 10788,
NCIMB 9518
ATCC 6633, NBRC 3134, CIP 52.62, NCIMB 8054

Pseudomonas aeruginosa ATCC 9027, NBRC 1 3275, NCIMB 8626, CIP 82.118

S A M
Clostridium sporogenes  ATCC 19404, CIP 79.3, NCTC 532, XIT ATCC 11437,
NBRC 14293
Padtd]
Candida albicans ATCC 10231, NBRC 1594, IP 48.72, NCPF 3179
Aspergillus niger* ATCC 16404, NBRC 9455, 1P 1431.83, IMI 149007

* ¥4, A3 Aspergillus brasiliensis |2 45 07

Table 25 K7 Hadl:fiEe A5k

R TF-A 7 Y a— B Hb
Clostridium sporogenes, Pseudomonas
aeruginosa, Staphylococcus aureus

VA= e AEAL L o A0 A B
Aspergillus niger, Bacillus subtilis, Candida
albicans.

ME OB AIT 3 HIY, YUHOGIES Al E K
RIEWVCHHEE) 5.

LIZRVELL. AEOEMI3 LY HEops
&5 HIBILANIZ e G 2R IR £
A

274 v—Fov b 2524
BAINIIZ Y =2 —F oy kh RN S &
TRZ DX IR 52080859 £ 4
275 MEFHRRILD/N) F—2 5 2 (Table 26)
WBILDON) T~ a i3 [FEOBEMRR )
LHIEOEDY E LIe. M), &I THMiG%, 1
A, MF B ERAE - T L% &y
RO IR B4 100 B, BEQe IR AN G A% 3
HIs], FLRASS HR SIS RE L MF
DEMEBIL 100mL THENZ AN FE L. Fiko

ﬁ&&ﬁﬁ%A Om%mlm%#Lﬁﬁm®»t
WETHY, ARG WIS DI NER & s
2T ENTCEET

276 WEMBERI B AR

1996 FEAZ PRI N EHEARIETIE (Table 27).
MRERBIL, XL BB Flogimians s
TANDHERTREN v €29 b FHIWT, W
R FEC BRI N B LR O FCHibn b))
EBVNELL.

LU, 2007 K (Table 28) Tid [ #EHAZRIL
%m&WTfﬂbné.gmt%.ﬁ%ﬁﬁumm
RROBIIZHE L7 & DOTHTIUT S Aeb, i
ERHTDI-HDIZE SN D TERIL, ARBC Rl
SNEREVDNLBWEMIZ HWRE Y. 2 Tl et
&h.#%%&@ﬁW&#/#U/V&UﬁW&M
BIDKIEIZ & - €. AikB% B 5 1 LIS %
YNCEiRT 5) &g Ly GMP 12 it
T4 & 7b-bAm7U~/$+E$vb€&
Ebfhﬁmnﬁ7b—FBt&ofh&h&ﬁ
WY SERALVETH 2 =vrvbzy by
R 20 X013, BRHIE OIS R RER T
REASRILENETE, BRIz O s 7Y e

Table 26 MFHRBRILEDONY F— 5 o

JHH
R RO MF Bt m
HE (1999) 10~100 M | 7 FIRHLLA 100mL X 5 [
USP (2000) 100 fHLL T BRI 500mL x 5[
EP (1996) #1100 & 7 HINEAN
IEIBRAATn_(2007) | 100 18BLT | %% 3 AR, i@ 6 A 100mL X 5 [d]
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Table 27 #0745 xH 5 FBA K (1996)

Table 29 HEHuOBkiE

The test for sterility is carried out under

conditions equivalent with those required for
aseptlc manufacture of the productsdes}gned—te

éumg—bee% usmg, for example a class A
stexrile laminar-air-flow cabinet located within
a clean-room environment.

Table 28 M5 Rc b3 5 FUAIE (2007)

IEERBIZHE RN T TILRS. 0,
RBRBEIEHRBROEBISBE LI LOTRITA
I v, HRE BT H2HICE b D TR
B, ARBRTRHEENRD RE VMR DHAEDIC
LA S X Tk o v, {ERREORE Y
Y o RUEAHEOEBICL > T, AX
WA T A EERBEABUNCERT D,

L EdAnT 0 A7ZHET5

IR ES LESRWAEWIBLNT, EWY

Pz B FRIRAE X D& EMWET
2.7.7 3EMIDOEE (Table 29)

1996 4ERE Tld. 120°CT 20 s & e » T
gL Zotk, N F— FENLEHETCHRE
THERVELL

278 EWHEABR LT (Table 30)

1996 ERRIZIE, BERERANC K L TR/ST £
Ry 20 )= 2LFRVETHDSEOREWNHN
F LA SRR, MERFRETRINAWMNIC
OHATHRRBTHDEW->THET. BERBRIGE

S BRI sk D AWV EERRZ ®A LIRS
DRNEE B4, BHENALBAIE 6 HTHL/YF
ARy 2 ) )= 2RBFELTET. BRHIAE
HAICEERRE AR LT3 X —h — LT g R
V, NSA MY w2 Y ) - AFRO—BEERIT%
HMLThWhEEEWERWET.

3. Bl

FAREENI R E - LEIFEN LB AL 5 0RKH
DBh -l EHICBEETH, MBICERIhEL
RUNBHBOPFREIBEHE WS LV ERRED
H—) FBETLEDOERT LI &I

Pharmaceutical Regulatory Science Vol. 40 No.7 (2009)

Sterilise by heating using a validated system
an-autoelave-at-130-Cfor-30-min. Store at a

temperature between 2 °C and 25 °C. If
necessary regenerate the medium just before
use by heating in a water-bath for 20 min and
cooling quickly.

Table 30 #FHRRF LT (1996)

In the case of products sterilised in their final
sealed containers, physical proofs, biologically
based and automatically documented, showing
correct treatment throughout the batch during
sterilisation are of greater assurance than the
sterility test. Hence a validated parametric
release of these products is acceptable.

The sterility test is the only analytical
method available for products prepared under
aseptic conditions and furthermore it is, in all
cases, the only analytical method available to
the authorities who have to examine any
product for sterility.

WMLTEnETS,
T IRIRIE O RWMRIERICE W T, USP O Roger
Dabbah %:E, EP @ Peter Castle 84 &IIEES S

ATEFEAVEIYTWKEELEL 8TAL
DEWHERE VOOV HY ETH, MHEFE:

i) Peter Castle f/EM 5 4E (2008 ) thh & &
Li-Z &R aThEHA.

X iR

PRI I AR )5, 1951,
Pkl H AR5, 1961,
PEAKIENXERY, 1971,
Bkl A AR, 1976, p. 695.
FA-WOE I RER S, 1981, p. 736.
P-FSGE B REER HE TR 1994,

1) BE4:4

2) BN

3) EAEY

4) BA%

5) B4

6) HE4H .
p. 14.

7 B
p. 10.

8) EAJE « - -WSKEH AERFN 8.
2004, p.6.

9) JEAHimE - - ARIE R ARZER I, 2006, p.
88.

F+ =0k B AES B 0, 1999,
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teokRg** HE B BR @

R ROBKRBMN» ST TSIV (Mycoplasma) R Eh, Y1373 TBH Holl-
cobacter pyfori (H.pylorl) B#R& L HICHKBOBEEWBL TV ITHEE I ME SR, £, B
MIRED 5 T 2 8K Mycoplasma hyorhinis FERICBRIHANL LOREN T EIhTWVS, HAR
TECRIRB(LEEIC S W B2 2T 5 X7 & H.pylor DBRIREIS W1 #F, H.pylori BB h S50
FROMBBICEBRESATVILNERFAShE ok, H.pylod EAMMERBX R PR E ORE
EFREIhTVAY, o4 :7‘53("?@&&0)‘) YICDOVWTRFTH S, H.pyoi L7127
SZXTENBEMUBRSERICEATVRES L TWEPIIONTORKFSEEBE LS,

KEY WORDS

Helicobacter pylorl, T4 373 X7, dual infection (FEMABH)

RUDIC

24275 X7 (Mycoplasma) KAREEERL 7T A
BEET, RAOHMETHS, 7 a773XTDHL
Mycoplasma pneusmoniae 3¢ b DEBBRYMHE (4
a7y AhiR) LIHERITRABETHS. B0
B{ETR, CMAEABRI VM 275 XeHRBIR
HEhdizdh, ¢ HMEEFRARIL LEHORI2T
FARHPCREICL VB EATHWE, BACRERT
% Helicobacter pylori (H.pylori) £ 42379 X7 DI
MR 2ELOFILERA LML, BEOR
RAREERT S,

1. R1375X70OHHR

T4 377 XA2IXEE 03~08um ORBI T 213 EE
KL RTY S LRERC, HHLBESLIALEBIR
MOBETH L. MRBERALEVWEDESHETH 5.
MARREIROLBRRO IBRICIYBRELS. AR
BERHTORTERAI oWB~RLEBIC WAL IS 2
WATAH. 4375 X7BR0oLR, BELEIK, 4
BREkoav=—%ETs (BO). MAMIZIIRF
B-VERERTE, ChDOTLITSFLTTHD Myco-
plasma preumonice DY ) 14 4 Xit 816394bp T
h, MRFEELRELVWHEREE LT/ LS,

* Kamiya Shigeru, Kunata Satoshi/BFHALE LR MNESL
* % Sasaxa Touguo/ L RRNE R AT B B8
* & *YANAGIDA Osamu, Atom Yutake/ZFHRASEREBNHE

Helicobacter Research vol. 14 no. 1 2010
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@O M.pneumoniae DID=—TEAE (PPLO i5it)
(HEMER] KBRSh 5.

HO bk rRICITSATORR

+ - | OEE (FURERENN

M. pneumonige | + —

M. oralo - + —= -=|[CEEm

M. salvarium |~ + - - |CBEH

M. buccale - 4+ = = |[CIETRER

M. faucium - 4+ - - |0OREm

M. lpophium |- + ~ = |CEEEE

M. hominis - 4+ - - |OEH, BRETDS

(LSunse, MEBHRM®)

M. termentans |+ + - - | OB, WERETGRS
M.genhatium |+ ~— -+ — |BRERE (REN®)
M. primatum - 4+~ PR
U.ureshytioum | — =— - <+ |BRERE (REN°)

* : £ FMAORBEEIZVEREREEINTLEL,
(BOKES, 200" X BIA)

M. preumonoiae D 2 At — F¥+ 2 E|EFIL 677 13
YLkt EZGNTWS,

M. pneumoniae 1t, BHREBRICL Yv 4375 X
<Mkt RS T. HhMiRON 20%IKEHIZL S,
BRI 2~3 B TRA, B, WL COERD
BHoh, WX BTTHER ) ¥ 7 AREEL R
T2 LHS\, FREMIL 5~19 RTHRISAX I
CTOHETHH 6D, KE, 5 RUTOSIRLHBHBEIC
B2 RESMML TS, WO ITREER, K

RIS EE, WY, MObde, BOERAS, BMRLLEHRT
AILhs. ErrLFEERIYiaTIATEL
T M. preumoniae DIINZ M. hominis (FEIFH - BHE#k
RPHE - FREORKRETEITIREDD), M. geni-
tatium (RUKOBEA L 2 5WHelED D), M. salivarium,
M. orale, M. fermentans 29 V7 —EiGEHEE b2 Urea-
plasma urealyticum (REBROFEE 22T HtEHY) %
rahirohs (RO,

2. BEABBRLISOTLIATIATD

R & H. pylori B & DRSE

Kwon 5213 57 018 B 8% O MBLERMH
(51 $1, WOREER .S ¢, WHEM) THRLLT <43
75 X< R0 16SDNA (SBT3 754w—%HAw
Z2PCREL LYV 375 XAvRMERAL, =4
279 X< DNA A& hiz D 57 Fis 23 H
(41.1%) Chot: (22 9, WEELSHHE 181, kSN

B (RO). MEEh: DNA DEERN S —-F Y

ZEF OB, 12 P M. faucium (100% homology),
1 W12 M. salivarium (100% homology), 2 BUi& M. fer-
mentans (98.7% homology), 1 #0113 M. orale (88.0%
homology), 1 #1i2 M. spermatophilum (100% homalogy)
¥ M. salivarium (100% homology) D4, 1 Bt M.
fermentans (98.7% homology) & M. faucium (100% homol-
ogy) DRETHAZ MWLM Shi, RY 6 HITR
DNA Y=oy vl ibhiledhal.
74 373 X2kt k Btk L S8 5 RIER

()Y ARBEE), REEE GFRREBEE, 86, 1t

EBLUEH H.pylori 2o TORBREIRSH
1: (FO). 74 377 XTBBEFITRBEENC (6
~REGICREFEIBME R LA (9<0.005), REH,
4, bk, 2% H.plori icBwTRI4277X=
BRBORELIIMBL kDo,

3. FEABEBBELSOTSLATIAT
DR ‘

Huang SR EBEARICHBIT 274 775 XBRIC
ONTORREBI o, HOHMERLI: M. hyor-
hinis 1283 3% 7 a—F Mk PD4 EAWT, H&
NEmkicE Y HBER 90 O/ 375 XBRE
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