2026 R (55 1190
Al BRI R s RHE LR A GE) 75k
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HLPHEE% Specialized Examination
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Answer ONE of the following questions either in Japanese or in English.
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Explain how skin cancer develops in sun-exposed areas, focusing on the process by
which genomic DNA is altered. Your explanation should include all the following terms:
“sunlight,” “absorption,” “damage,” “excision,” “replication,” and “hereditary disease.”
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Answers were evaluated based on whether all the specified terms were used.

Scoring focused on the ability to appropriately explain the process by which DNA
damage—caused by the absorption of ultraviolet light by cellular DNA—Ileads to the
accumulation of mutations, the DNA repair mechanisms, the mechanism of
carcinogenesis, and hereditary diseases associated with defective DNA repair.
Additional points were awarded for providing specific and accurate explanations of the
types of DNA damage (e.g., cyclobutane pyrimidine dimers and 6-4 photoproducts), DNA
repair mechanisms (e.g., nucleotide excision repair), and relevant hereditary diseases
(e.g., xeroderma pigmentosum).

2.
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Provide one specific example of a cell—cell interaction that occurs in vivo, and explain
its molecular mechanism.
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Answers were scored based on the ability to list one or more of representative example
of a cell-cell interaction in vivo, such as between neuron and microglia.

In addition, answers were scored based on the ability to explain the molecular
mechanism of the representative example of cell-cell interaction, using the names of
molecules such as CX3CL1 and CX3CR1.
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Explain the differences between cohort and case—control study designs, and assess the
strengths and limitations of each approach.
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A cohort study is a prospective design in which individuals are classified based on
exposure to a potential risk factor and are followed over time to observe the incidence of
disease. In contrast, a case-control study is a retrospective design that begins with
individuals who have already developed a disease (cases) and compares their past
exposures to those of individuals without the disease (controls).

The advantages of cohort studies include the ability to establish a temporal relationship,
reduce recall bias, and investigate multiple outcomes simultaneously. They are
particularly well-suited for studying common outcomes. However, cohort studies often
require large sample sizes, long follow-up periods, and substantial resources, making
them less feasible for rare diseases.

On the other hand, case-control studies are efficient for studying rare diseases or
diseases with long latency periods. They are generally quicker and less expensive to
conduct. However, they are more susceptible to recall bias, and the selection of
appropriate controls can be challenging. In addition, since the incidence of disease is not
measured directly, odds ratios are typically used instead of risk ratios.
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In elderly individuals, the increase in arterial blood pressure during cycling exercise is
greater than that observed in younger individuals. Explain the physiological
mechanisms underlying this age-related difference.
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In elderly individuals, the increase in arterial blood pressure during cycling exercise is
greater than that observed in younger individuals. Describe the physiological
mechanisms responsible for this age-related difference.
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Terms and concepts that should be included in the answer: arterial blood pressure =
cardiac output X peripheral vascular resistance, exercise pressor reflex (mechanoreflex,
metaboreflex), arterial baroreflex, cardiopulmonary baroreflex, arteriosclerosis,
vascular endothelial cells, sympathetic nerve activity, etc.
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List as many differential diagnoses as possible that can cause shortness of breath and/or
difficulty breathing, and outline the diagnostic and treatment methods for each.
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Cardiovascular disease

Chronic and acute heart failure, and underlying diseases (myocardial infarction, angina
pectoris, valvular disease, cardiomyopathy, myocarditis (hypertrophic, hypertrophic
obstructive, dilated, restrictive), secondary cardiomyopathy (cardiac amyloidosis, cardiac
sarcoidosis, Fabry disease, mitochondrial cardiomyopathy, etc.), pericarditis, pulmonary
hypertension, congenital heart disease, hypertension, hypertensive cardiac hypertrophy,
arrhythmias such as atrial fibrillation, sinus bradycardia, and other tachyarrhythmias,
takotsubo cardiomyopathy, etc.).

Physical findings (auscultation, inspection, palpation, etc.), electrocardiogram, tests specific
to each disease, exercise electrocardiogram, Holter ECG, chest X-ray, cardiac ultrasound
(transthoracic and transesophageal), chest CT, myocardial scintigraphy, cardiac MRI,
biochemical tests (BNP, NTproBNP, troponin T/I, medical conditions, including kidney
function, liver function, etc.

Treatments, basic medications for chronic heart failure, and other drug and non-drug
treatments (PCI, ablation, surgery, circulatory support, heart transplant, etc.) depending on
the underlying disease.

Respiratory diseases:

COPD/asthma, pulmonary edema (heart failure), various pneumonias (including




aspiration), pneumothorax, lung cancer, interstitial pneumonia (pulmonary fibrosis),
acute/chronic pulmonary embolism, rib fractures, etc.

Physical findings (auscultation, inspection, etc.), respiratory function tests (spirometry),
chest X-ray, chest CT/MRI, special tests depending on each disease, etc. Lists lung
ventilation/perfusion scans, biochemistry tests, etc.

Treatment: smoking cessation for smokers; basic medications for COPD and other conditions
(LABA, LAMA, ICS, combination drugs, etc.); antibiotics for pneumonia; other drug and
non-drug treatments for underlying conditions (surgery, chest drainage and continuous
suctioning); respiratory management with a ventilator; etc.

Blood disorders:

List anemia and its underlying conditions (anemia due to various factors, leukemia, chronic
kidney disease, etc.).

Tests for each disease: blood tests (CBC), bone marrow examination if necessary,
scintigraphy, and biochemistry tests (serum iron, TIBC, renal function, liver function, etc.).
Treatment: Treatments for each condition (treatment for anemia, treatment for the
underlying condition), and chemotherapy or bone marrow transplant if malignant.

Other disorders:

Airway obstructive diseases other than asthma (foreign body, accident, tumor, pharyngeal
edema, etc.), severe obesity (diaphragmatic elevation), hyperventilation syndrome, sleep
apnea, respiratory muscle paralysis due to neuromuscular disease, depression, frailty
(aging), heatstroke, dehydration, etc. Diagnosis and treatment for each condition.

It is sufficient to be able to outline the names of the diseases and their diagnoses and
treatments listed above. In particular, descriptions of COPD, heart failure, and anemia are
important as reference points.

6.

OPENHIES S E SEREHFHEBERIEST D ERDN->TND, ZOEFIZOWTHL
A X,

Oral bacteria are known to contribute to various systemic diseases. Explain the
mechanisms involved.
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Systemic disease pathways associated with oral bacteria

1. Digestive Route

Dysbiosis of gut microbiota: inflammatory bowel disease, colorectal cancer, etc.

2. Respiratory Route

Aspiration: pneumonia

3. Hematogenous Route

Periodontal pathogens in bloodstream: atherosclerosis, cardiovascular diseases,
diabetes, rheumatoid arthritis, preterm birth, low birth weight, etc.
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Explain the concept of “One-Health”. Then, identify and explain one social issue that
requires a “One-Health” approach.
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One Health is an approach that aims to protect human health by addressing it from a
broad perspective that includes not only humans but also the animal world—such as
livestock and companion animals—and the surrounding environment. One example of
this concept is the growing issue of antimicrobial resistance (AMR). Although infections
caused by antimicrobial-resistant bacteria mainly occur in hospitals, resistant
bacteria emerge and are selected through the use of antimicrobial agents, and thus are
widely distributed in the community as well. In livestock and companion animals,
antimicrobial agents are frequently used in feed or for therapeutic purposes, and
resistant bacteria generated in these settings may enter the human sphere through
contact with meat or pets. Moreover, antimicrobials used by humans can contaminate
the environment through excreta, promoting the emergence of new resistant bacteria.
In Japan, the government has issued the “National Action Plan on Antimicrobial
Resistance (AMR Action Plan),” which seeks to address the problem of antimicrobial
resistance not merely as an issue of hospital infection control or appropriate
antimicrobial use, but as a comprehensive challenge that encompasses humans,
animals, and the environment from an integrated One Health perspective.
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Classify “patient engagement” into multiple levels. Then, explain how the activities at
each level contribute to the prevention of medical errors.
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Describe the classification of “therapeutic modalities” other than small molecule
compounds. Then, explain the characteristics of each modality, including its advantages
and disadvantages.
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Include at least three modalities from the following:

Monoclonal antibodies, nucleic acid therapeutics, cell therapy (e.g., CAR-T cells), gene
therapy (e.g., AAV vectors), etc.

AUy hEFTRAY ko
1. PriRESE M,
AU b EUVERRR R, AN E LS REREBAEEOED, ol

TAY w ko BfEa X REN, Y

2. ERRESE
AU b TAEBEREERER) (undruggable target) | (2 HEH AIRE, EEMESIZE XD Z &




TR BREHEE D RE, 72 E

TAU v b RZETHIES LT BERIT (DDS) O LRMME, RFELIGRA T
Z =0y MIRORGE, &

3. MfiasEasE (B - CAR-T fifla7z &)
AU o b GEROFANTITIRRNE LR R (] S, BB ~DISHANTRE,
FHIR - AR S D, 7l

T AUy b oipfRa R RBIEFIZEN, RE
zatt GuERIR, BIEFRAOER L) OFE, ol

AEGTIBE (B AAV R Z—7p V)
AU b GEROIAITITIBEREE 2 E (B BN, BEE) ~OIH N AEE,
R - IRARMZIBEEN IR SN D, 7L

T AU b IREa A SREFITE, et ERIG, BGEADNMER E) O
&, 7L

Advantages and Disadvantages

1. Monoclonal Antibodies

Advantages:

High target specificity; long plasma half-life allows for reduced dosing frequency; etc.

Disadvantages:
High manufacturing costs; etc.

2. Nucleic Acid Therapeutics

Advantages:

Capable of targeting “undruggable” targets; rapid redesign possible by modifying the
target sequence; etc.

Disadvantages:
Chemically unstable and prone to degradation, requiring delivery system (DDS)
innovations; concerns over immune responses and off-target effects; etc.

3. Cell Therapy (e.g., CAR-T cells)

Advantages:

Applicable to diseases that are difficult to treat with conventional drugs (e.g., cancer,
genetic disorders); potential for long-lasting and curative effects; etc.

Disadvantages:
Extremely high treatment costs; safety concerns such as immune responses and risks
associated with gene insertion; etc.

4. Gene Therapy (e.g., AAV vectors)

Advantages:

Applicable to diseases that are difficult to treat with conventional drugs (e.g., cancer,
genetic disorders); potential for long-term and fundamental therapeutic effects; etc.

Disadvantages:
Very high treatment costs; safety concerns such as immune responses and risks
associated with gene insertion; etc.
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