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You do not open this booklet until there are directions of the starting test by a test proctor.

2. INTOBRSERICREESETNFICEALTIES),

Please fill in all the answer sheets with your examinee's number.

3. CoEMFE AR TR, ’FHIRo TIETY,

You may take this booklet with you after the examination.
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Read the text below and answer the questions in English.
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H{BH ¢ Schiller, M., Ben-Shaanan, T.L. & Rolls, A. Neuronal regulation of immunity: why,
how and where?. Nat Rev Immunol 21, 20-36 (2021).
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Figure 1. The main pathways that connect the brain with peripheral immunity. (Adapted from the
reference)

Questions:

A) Summarize the key differences between acute and chronic stress in their effects on immunity.
Your answer should be within 80 words.

B) Which of the following statements is NOT supported by the text?

1. Chronic stress is linked to increased pro-inflammatory leukocyte production.
2. Relaxation techniques may reverse stress-induced gene expression patterns.
3. The timing of stress exposure does not affect immune responses.

4. The field of neuroscience is reframing the concept of stress.

C) What kind of axis plays a central role in the hormonal stress response and leads to glucocorticoid
secretion?

D) Figure 1 shows three major stress-related pathways (a—c):
D-1) Select the pathway in which noradrenaline is mainly involved. Answer using the
corresponding letter (a—c).
D-2) Then, briefly explain how this pathway acts from stress signals. Your answer should be
within 40 words.

E) Fill in the blanks in the following paragraph using words that appear in the text. Use each word
only once. Do not use external sources.

"In the context of cancer research, chronic stress affects the tumor microenvironment. It induces

structural changes in (1) networks around tumors, which can promote the (2) of
cancer cells. This effect is partly mediated by stress-related (3) signalling pathways.
Pharmacological (4) of these pathways, such as adrenergic blockers, are currently being

tested in (5) trials."
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A) Acute stress enhances immune activity by mobilizing immune cells and increasing their infiltration. It can
boost natural killer (NK) and CD8+ T cell activity. In contrast, chronic stress suppresses immunity,
promotes pro-inflammatory gene expression, and impairs antiviral responses. It can also increase

hematopoietic stem cell proliferation, leading to immune imbalance.
B) 3
C) Hypothalamic—pituitary—adrenal axis
D) D-1: b) £721% Sympathetic nervous system pathway

D-2:  The sympathetic nervous pathway secretes noradrenaline, which acts on adrenergic receptors of

immune cells or endothelial/epithelial cells. This modulates inflammation and cell trafficking.

E) (1) lymphatic (2) escape (3) adrenergic  (4) manipulation(s) (5) clinical
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