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Professor Sakaguchi of Osaka University discovered a new classification of T cells called
"regulatory T cells," which prevent immune cells from attacking the body.
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The discovery of regulatory T cells has also led to the development of potential medical
treatments, offering hope for the treatment and cure of autoimmune diseases, the provision
of more effective cancer therapies, and the prevention of serious complications following
stem cell transplants. Furthermore, this discovery has enabled us to understand how the
immune system functions and why not everyone develops severe autoimmune diseases.
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At the time, many researchers were convinced that immune tolerance could only develop
through the elimination of potentially harmful immune cells in the thymus via a process called
"central immune tolerance." Their new discovery was metaphorically described as swimming
against the tide.
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Mutations in the human gene corresponding to Foxp3 cause a severe autoimmune
disease called IPEX. Furthermore, the Foxp3 gene regulates the development of regulatory
T cells.
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In the future, medical therapies utilizing the ability of regulatory T cells to control immune
responses are anticipated. Since regulatory T cells are a type of lymphocyte that suppresses
immune responses, they can be applied to treat various immune disorders. Conversely, reducing
regulatory T cells is also expected to enhance immunity and strengthen the body's defense
against cancer. Currently, 90% of cancer deaths result from metastatic cancer. Therefore, there
is hope for developing safe, effective, and economically feasible treatments that can prevent

such cancer development and be applicable to all types of cancer.
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AD is a progressive neurodegenerative disorder characterized by gradual impairment of

neurons and neural circuits. It is recognized as a leading cause of dementia, a clinical

condition in which declining cognitive function interferes with the daily living activities.
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It is appropriate as a connecting adverb to introduce a contrast between the content of the

first half (initial) and second half (after progression) of the text.
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Symptoms initially manifest as difficulty remembering recent events; however, they expand

to multiple domains, including language, attention, and executive function, as the disease

progresses, eventually affecting overall functioning (ADL and IADL). MCI is a conceptual

stage in which the symptoms are mild, highlighting the need for early clinical assessment

and support.
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Widely recognized neuropathological findings include extracellular accumulation of
amyloid-B (AB) in plaques and abnormal intracellular aggregation of tau-forming
neurofibrillary pathology. The issues under investigation include the causal link between
these pathologies and clinical symptoms, reasons for inter-individual variability, and how
interactions among factors such as inflammation, immune cells (microglia), vascular
factors, and metabolism contribute to the disease.
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The text explicitly states that APOE &4 is associated with an increased risk of AD; however,
AD can occur in non-carriers of this gene.
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Therapeutic approaches include symptomatic management and interventions targeting
underlying disease processes. A key example is anti-Ap antibody therapy (e.g., lecanemab
and donanemab), which is primarily used to slow the progression of MCI or mild AD.
However, these methods require careful monitoring for adverse events, such as ARIA

(edema or microhemorrhage), to ensure appropriate clinical use.
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This question measured the ability to paraphrase without losing information in the definition
(explanation) and the ability to organize the relationship between specialized terms (progressive
neurodegenerative disorder/dementia).
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Assessing understanding of relationships within explanatory texts (contrast, cause-and-effect, and
addition). Evaluating the usage of ; however, a frequently occurring phrase in life sciences and medical
English.
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Assess the ability to grasp explanations, follow descriptions indicating the progression of the disease
(early — progress), and summarize key points.
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It measures the ability to discern academic certainty and comprehend the content being explained.
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This assesses whether the content of the text can be accurately understood, and relevant sentences are

extracted.
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Assess whether the English text can be summarized based on the content of the main text.
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(1]
(1) The main subject is calcium oxalate (CaOx) kidney stones, which account for almost 80%
of kidney stone cases.
(2) The conventional understanding was that calcium oxalate stones formed solely through
chemical and physical processes. The new finding is that bacteria can live inside the stones,
forming layers or biofilms, and may actively contribute to their formation.
(3) The researchers plan to study how bacteria and calcium-based kidney stones interact,
including what makes some patients particularly susceptible to recurrent stones and how
particular bacterial species can nucleate these stones.
(4) It may lead to new strategies for preventing and treating kidney stones by targeting the
microbial environment. It may also help explain the connection between recurrent urinary tract
infections and recurrent kidney stone formation, potentially providing new approaches to
treatment.

(2]
(1) It is a method in which renewable electricity powers an electric heater to heat sand, which
is then stored in a hot silo and used later to provide industrial heat on demand.
(2) It is intended to improve industrial heat production, particularly the production of steam
and process heat currently supplied by fossil-fuel boilers using oil and gas.
(3) The system is expected to reduce energy costs by up to 70% and carbon emissions by up to
90% for manufacturing facilities.
(4) Renewable electricity is used when it is inexpensive to heat sand to temperatures of up to
800° C. The heated sand is stored in a hot silo, where the energy is retained. When industrial
heat or steam is needed, the hot sand is circulated through an external heat exchanger,
transferring its stored heat to the production process. In this way, fossil-fuel boilers can be
replaced by renewable electricity-based heat storage.

(3]
(1)
The figure shows the cumulative incidence of four cardiovascular diseases according to age and
sex: cardiovascular disease, coronary heart disease, stroke, and heart failure. The participants
were 5,112 healthy people who were 18-30 years old when the study started in the mid-1980s
and were followed for an average of about 34 years.

In all four graphs, the horizontal axis shows age from approximately 20 to 70 years, and the
vertical axis shows cumulative incidence. The red line represents females and the blue line
represents males. The shaded areas around the lines indicate uncertainty around the estimated
incidence.

For cardiovascular disease as a whole, the incidence is very low until about age 40 and then
increases progressively. After approximately age 45, the cumulative incidence is consistently
higher in males than in females. By the mid-to-late 60s, it reaches about 0.13 in males and 0.07
in females. The difference between the sexes is statistically significant (P < 0.001).

For coronary heart disease, the sex difference is even more pronounced. The cumulative
incidence begins to increase noticeably after about age 40, especially in males. By the late 60s,
it is approximately 0.08 in males compared with 0.03 in females. The difference is statistically
significant (P < 0.001).

For stroke, the male and female curves are very similar throughout the follow-up period. Both
reach approximately 0.035-0.04 by the late 60s. The figure gives P = 0.63, indicating that there
is no statistically significant difference between males and females in this study.

For heart failure, the cumulative incidence also increases with age and is somewhat higher in
males than in females. By the late 60s, the incidence is approximately 0.03 in males and 0.02 in
females. The sex difference is statistically significant (P = 0.014).




Overall, the figure shows that age is strongly associated with increasing cumulative incidence of
all four diseases, but the difference between males and females varies substantially by disease.
The largest sex difference is seen in coronary heart disease, whereas stroke shows almost no
difference.

(2)

One major discussion point is that the risk of cardiovascular disease generally increases
with age. The curves remain close to zero at younger ages and become increasingly steep
after about 40 years of age. This suggests that cardiovascular disease becomes much more
common as people grow older.

Another important point is the difference between males and females. The difference is
particularly large for coronary heart disease and is also apparent for cardiovascular disease
overall. In contrast, the curves for stroke are almost identical. Therefore, it would not be
appropriate to assume that the effect of sex is the same for every type of cardiovascular
disease.

The figure also demonstrates the importance of statistical significance. The very small P
values for cardiovascular disease and coronary heart disease indicate statistically significant
differences between males and females. Heart failure also shows a statistically significant
difference, although the difference is much smaller. For stroke, P = 0.63, so the observed
difference between the two curves is not statistically significant.

The background information is also important when interpreting these results. Because the
participants were healthy and relatively young at the beginning of the study and were
followed for several decades, the study was able to show how cardiovascular diseases
developed over a long period of adulthood.

A further point for discussion is that cumulative incidence is not the same as the probability
of developing a disease in the general population. The study population consisted of a
particular group of people who were healthy at the beginning of the study, so the results
should be interpreted in the context of this population and study period.

Finally, the particularly large sex difference in coronary heart disease raises questions about
the possible biological, behavioral, and environmental factors that might contribute to
different disease patterns in men and women. However, the figure itself does not explain
the causes of these differences; it only demonstrates the observed differences in cumulative
incidence.
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