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ENTRANCE EXAMINATION (2025)
FOR
THE MASTER’S PROGRAM IN MEDICAL SCIENCES,
GRADUATE SCHOOL OF COMPREHENSIVE HUMAN SCIENCES,
UNIVERSITY OF TSUKUBA

(60 min.)

Note)

(1)

(2)
3)
(4)

Question sheets consist of three pages (not including the cover sheet) for
Advanced Subjects 1, II, and III.

Answer one question out of Advanced Subjects I, II, and III in English.
Answers must be written in the designated space on answer sheets.
Question sheets, answer sheets and a draft paper will be collected.

Do not take these sheets out of room.



Subject I

Select five of the following technical terms, and explain them using all of the words provided
beneath the term.

(1) Gluconeogenesis
<Words>
liver, glucagon, glucose, pyruvate, adenosine triphosphate (ATP)

(2) Base pair
<Words>
base, nucleic acid, hydrogen bond, specific pair, nucleotide

(3) RNA interference by small interfering RNA
<Words>

Dicer, double-stranded RNA, nuclease, degradation, RNA-induced silencing complex
(RISC)

(4) Disulfide bond

<Words>

stabilization, disulfide isomerase, endoplasmic reticulum, sulthydryl group (thiol group),
protein

(5) Activation and inactivation of heterotrimeric G protein
<Words>
G-protein-coupled receptor, ligand, alpha subunit, beta gamma subunits, guanosine
diphosphate (GDP), guanosine triphosphate (GTP)

(6) Anaphase-promoting complex (APC)
<Words>
cohesin, separase, securin, sister chromatid, ubiquitination

(7) Assembly and disassembly of the nuclear lamina
<Words>
nuclear envelope, intermediate filament, mitosis, lamin, phosphorylation

(8) Immunoprecipitation
<Words>
antibody, antigen, protein, bead



Subject 11

Select five of the following technical terms, and explain them using all of the words
provided beneath the term.

(1) Feedforward regulation of body temperature
<Words>
ambient temperature, core temperature, thermoregulatory behavior

(2) Transmitter release at synapses
<Words>
Ca”*, synaptic vesicles, presynaptic terminals

(3) Salty and sour tastes
<Words>
amiloride-sensitive Na* channel, Na*, H"

(4) Spinal thalamic tract
<Words>
nociceptors, anterior and lateral funiculi, cerebral cortex

(5) Detection of head rotation by the semicircular canals
<Words>
cupula, hair cells, lymph fluid

(6) pH regulation by respiration
<Words>
metabolic acidosis, respiratory compensation, H"

(7) Cardiac automaticity
<Words>
sinus node, Ca**, pacemaker potential

(8) Gastric acid secretion
<Words>
hydrochloric acid, mural cells, pepsinogen



Subject IIT

Q1 Answer one of the following questions.
(1) Explain the four types of absorbed doses in boron neutron capture therapy (BNCT).

(2) Explain the principle of radiation detection using an ionization chamber.

Q2 Answer one of the following questions.
(1) Explain the advantages and disadvantages of high-field MRI.

(2) Explain the bystander effect in radiation exposure.

Q3 For each of the statements below about medical physics, mark the statement O ifit is true,
x ifitis false.
(a) Neutrons have a greater mass than protons.
(b) X-ray production efficiency is proportional to the acceleration energy of electrons.
(¢) Electron beams are high-LET radiation.
(d) "' emits alpha rays.

() The mortality rate for persons exposed to a single 4 Gy dose of X-rays to the whole body
is approximately 90%.

(f) Diagnostic reference levels have been established as criteria for determining medically
justified levels of radiation exposure.
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