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You do not open this booklet until there are directions of the starting test by a test proctor.
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Please fill in all the answer sheets with your examinee's number.
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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 8L : Gupta A, Osadchiy V, Mayer EA. Brain-gut-microbiome interactions in obesity
and food addiction. Nat Rev Gastroenterol Hepatol. 2020 Nov;17(11):655-672.
doi: 10.1038/s41575-020-0341-5. % —#B5| FckZs,




HIEHEOH S £, KRPETE £H A,

Questions:
Q1. In your own words, explain how early-life factors and modern food environments interact to
increase vulnerability to food addiction. Your answer should be within 40 words.

Q2. Describe two distinct pathways—one peripheral and one central—that constitute the BGM axis
contributes to maladaptive eating behaviour. Your answer should be written in two sentences,
one for each pathway.

Q3. Based on Figure 1 (as described in the passage), answer the following:
(A) Identify one orexogenic signal and one anorexogenic signal mentioned in the passage.

(B) Which environmental factor can override homeostatic control mechanisms of food intake?
1. Increased enteroendocrine cell activity
2. Lack of gut microorganisms
3. Reduced dopamine levels
4. Food advertisements and cues
5. Absence of psychosocial stress

Q4. Based on the simplified diagram below, fill in the blanks (a)—(c) with the most appropriate terms
from the passage.

Consumption of highly Chronic stress
palatable food and CRF
®| O]
[ Dopaminergic neurons in the VTA ]
[ ( a) of dopamine receptors in the NAc ]
[ ( b) rewarding properties of food ]
( ¢) of food to compensate for ( b ) dopamine

signaling and reward

Q5. Based on the mechanisms described in the passage, propose one potential intervention that might
reduce vulnerability to food addiction. Explain its biological rationale using information from the
text. Your answer should be within 100 words.
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Ql.
Early-life influences can prime the infant gut microbiome and brain for vulnerability to food addiction, which

may be further reinforced by increased antibiotic usage and dietary patterns throughout adulthood.

Q2.

Peripheral pathway:

Microbial metabolites alter the release of orexogenic and anorexogenic peptides from enteroendocrine cells,
modifying vagal afferent signalling and hypothalamic regulation of appetite.

Central pathway:

The dopaminergic reward system becomes dysregulated. Reduced VTA-NAc dopamine signalling and stress-

induced CRF/glucocorticoid release weaken reward processing and promote compulsive eating.

Q3.
(A) Orexogenic: ghrelin, or insulin
(Inflammatory signals: lipopolysaccharides or tryptophan metabolites & 7] & 9°%)
Anorexogenic: GLP-1, PYY, or CCK

(B) 4. Food advertisements and cues

Q4.
(a) downregulation
(b) reduced

(c) overconsumption

Qs.

One possible intervention is increasing dietary fiber intake while reducing consumption of highly palatable
foods. Fiber promotes microbial production of metabolites that enhance anorexigenic peptide release,
strengthening homeostatic signaling. Reducing palatable food exposure also limits overstimulation of

dopaminergic reward circuits, helping restore balance between hedonic and homeostatic pathways.
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