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Questions for the Entrance Examination to the Master’s Program of Biomedical Engineering

(Medicine Course)

BB Specialty Subject

PO1  fHRBEMZE - &£{t¥  Cell biology and biochemistry
P02  fREIF - fB#¥¥  Anatomy and Histology
P03  4IB%F - jmREA4IEE  Physiology and pathophysiology
P04  WEWFE - B&F  Microbiology and immunology
PO5  FEF¥  Pharmacology
PO6 E®F  Kinematics
P08 EREREZFEHRE  Clinical medicine (basic)
P09  meRIFEERE  Dentistry (basic)
P11  /5G¥R - BRRIREZRIF

Radiology, laboratory examination and diagnostics
P12 fRfEF -REF  Health sciences and nutrition science
P13  ARE4E - &F  Public health and epidemiology

P14 {t¥  Chemistry



1 HPRE (ESER o —X)

BFoE (201 9) FEREIMAILKFRFPlE TAreR
HFRAE AT 2 A OFRFE A SR RE
(E¥Ra—2R)
Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering

(Medicine Course)

SRIRE  MRAERE - A

Specialty Subject: Cell biology and biochemistry

UTFD5 507 —<DHH20%FINL, ZIEIUDW T LS,

1. BEBERRRRIC OV TEE &, 70 X F 2 (CHs (CHy) 14CO0H) 72 BN DD 7 T/ CoA 23 FEA S
nHM?

2. HEPHEE 72 EONRIZ LD =R X —E 1G5 7DI0 ZEPECTRIGT 5 2 & DAERIZ & > TOF A
IZONWTEX L,

3. B LR u Y UAEEGTeZ LICL o T, XU EO T IRIEERDNEE SN A AR
4, B A MDD AF LB LT v F NI L DEEBIEMEA~D RSB DUV Tab R I,

5. Dz AX T vT 4 T EDE T ERRHOHFHA OV TR X,

Select two questions from the following five questions and answer each question separately.

1. Explain B-oxidation pathway. How many acetyl-CoA will be produced from palmitic acid
(CH3 (CHp) 14COOH) .

2. Consider the advantage(s) of multiple step decompositions of molecules like sugars or lipids
to obtain energy.

3. Describe reasons for inhibition of protein secondary structure formation by including serine
or proline

4. Describe effects of acetylation and methylation of histones on the transcription activity.

5. Explain the protein detection mechanism by Western Blotting.
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Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering

(Medicine Course)
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Specialty Subject: Anatomy and Histology

LFD5 DT —<DHH 2 5D 7—<ZEIRN L, FINFIIZOWTIBH L S0,

NEERREIRD 738 & & DRFET Dl 2 OV Tk~ I,

Dl & 2 DIk ONFE & OB RIRIC STl &, MBIz T bifi< k.
i BE D JEtis L RB IS DUV Tl R I

LA A DRI T CHID & = 5 Rk,

BRI E ENDHIUCSONW TR K, ZNEIOREEEIZ OV T Halk X,

O W=

Select two subjects from the following five subjects and explain each subject separately.

1. Describe branches of abdominal aorta. Do not forget depicting organs which are fed by the
branches.

2. Describe relative location of heart, adjacent organs and vessels. Do not forget depicting
blood oxygenation.

3. Describe laminar structure and function of the stomach wall.

4. Describe the nervous system distributed in the digestive tract.

5. Describe cells in the bone marrow. Do not forget depicting their functions.



3 HPRE (ESER o —X)

AFoE (201 9) FEREIMMAFILK PR FPilE TAreR
HFRAE AT 2 A OFRFR A SR RE
(E¥R=a—2R)
Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering

(Medicine Course)
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Specialty Subject: Physiology and pathophysiology

UTD550F =T —=FDH5H2o0F—U— REBRL, TNZIUDWTHIILR SV,

L. MYTFvw
2. Jifife

3. VTR
4. HEAE

5

fEEF?

Select two key words from the following five terms and explain each selected key word

respectively.

. Trypsin
Alveolus
. Synapse

Intestinal failure

o bk WD =

Mitral valve



HEMRE (BE¥R=—2)

aAoE (201 9) HFREKFERRARARFBLE TER e
AR AT 2 AR O A BRI
(E¥sha—2)

Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering

(Medicine Course)
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Specialty Subject: Microbiology and immunology

LLFD B 2DT—<6 2 00T —<Z1BIR L, ZNFUT-o0NT

AT LR S0y,

1. ZEY =T 4 7 ADEHE
2. JBNHEE DI

3. BAHREFOFEHEES

4. CTLA-4 & PD-1

5.

v A TAINA

Select two subjects form the following five subjects and explain each subject separately.

1.

o bk woN

Role of epigenetics
Function of gut microbiota
Rejection reaction in organ transplantation

. CTLA-4and PD-1

Sendai virus
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Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering

(Medicine Course)
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Specialty Subject: Pharmacology
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Select two subjects from the following five subjects and explain each subject separately.

Types of diuretics and their mechanisms of action
Agonist and antagonist
Contraction of myocardium and cardiotonic agents

Therapeutic agents for Parkinson’ s disease

S W o

Type of prostaglandins and their actions
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Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering

(Medicine Course)

HEEE o HEEF

Specialty Subject: Kinematics

UTD55>0HRMDHE 2 SOBRMABN L, [BEE L

1. SIRTEEY I IEREE LR B O EERERIKN - O—>Th 5, HFRERERT WHO & 2\ Tt 5t
DOEHEENZB W TRFEHER O 720 OB (AEB EORAESCH A R T A VU REANRTET v Ak
DSNTRSNTN D, EFT BT R ZRC DUFFEREROBIFET WA AT, SEFIR FRIFSE,
ABGHT, ad— MFZE. BAETBIER E03 B 5,
(7) A RTA VRE T 2EEENEC Bl Uiz 4 SOMET A v 2 ELLWBRDZ &,
1) 4209 bLig EALOWSET A AN TR X,
(V) 4 SO 5 Bl FRLOWIET A & OISR ERITITA R T4 UREICEHRA SN D Z &1XiT e

AETR, ZFOBBEEIRE,

2. EENENESEMEIZISIT B/IMEOEENC DN T, /MMM & DV IAMFEZELZ 10 815 L7 RRC A
U DAERIC HSW TR X,

3. KEMMERFOBE A A D AR TR OFAE, BRI TR HEOEIG S E, D
BRER 2 R RRAE & B ARHE T N E O 7o R A 5 D CRIIAR &

4. VIREDBIMBLZ 12855, BEE 210D -OBEBOX 7 ABEEITH Z 8D D, Z0k
X T APREIZD D 2o T A, ZOHEHITHOW TR X,

5. BREMIMERF AR S NI RIS S D Z e Rd D, IS Lo AT e Dk &
DX SN D DT L,

Answer to 2 of the 5 questions listed below.

1. The amount of physical activity is one of the major risk factors for atherosclerotic diseases.
Evidence-based physical activity guidelines for health benefits have been published in major
countries as well as from the World Health Organization. In evidence-based medicine, studies
are categorized according to study designs such as case-control studies, meta-analysis, cohort
studies, and cross-sectional studies.

(a) Rank the above 4 study designs in accordance with the importance and contribution to
physical activity guidelines.

(b) Describe the top-ranked study design.

() The studies with the lowest ranked study design are usually not cited in the physical
activity guidelines. Give the reasons why they are not cited.

2. Describe the role of the cerebellum in making a movement referring to the symptoms

commonly experienced by patients with cerebellar damage due to brain stroke.
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3. The proportion of slow-twitch muscle fibers are generally higher in the muscle groups
responsible for maintaining postures such as paravertebral muscles and lower limb muscles as
compared to muscle groups in the upper limbs. Describe the reasons referring to the difference
in the metabolic features of slow-twitch and fast-twitch muscle fibers.

4. A cast for immobilization for several weeks is often applied for the fractured limb of the patient
with bone fracture. It is commonly experienced that the cast became loose. Describe the reason
for the loosening of a cast.

5. Lactic acid may be produced upon skeletal muscle contraction and be released into the

bloodstream. Describe how the increased lactic acid would be processed.
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HRE 0 ERREFERE

Specialty Subject: Clinical medicine (basic)
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1. {EEFRIAEDDZH

2. (EMETPIRAE DR

3. KEWRIPIAEDSEIR

4. REWRFPIAIE DI

5. DIETFE O OAREITHT D IR

Select two subjects from the following five subjects and explain each subject separately

Diagnosis of the Mitral Stenosis

Treatment of the Mitral Stenosis

Symptoms of the Aortic Stenosis

Treatment of the Aortic Stenosis

O kW

Treatment for the Heart failure after the cardiac surgery
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HRE - EREERE

Specialty Subject: Dentistry (basic)
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Select two subjects from the following five subjects and discuss each subject separately.

1. Structure and function of periodontal ligament
Composite resin restoration
Maxillomandibular registration for complete denture

Treatment of pericoronitis

S

Features of dental caries in primary teeth
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(Medicine Course)

HRE - EREERE

Specialty Subject: Dentistry (basic)
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1. =F AVE, RFE, AL NEIZBT DM
2. HRHERMEOPTENE

3. WEHIRENL

4. DEERADIREE

5. O RRTPIIEIEL

Select two subjects from the following five subjects and discuss each subject separately.

1. Histological features of enamel, dentin, and cementum

2. Desirable properties of metal dental materials
3. Maximum intercuspation
4. Treatment for oral cancers

5. Caries preventive filling materials
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Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering

(Medicine Course)
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Specialty Subject: Radiology, laboratory examination and diagnostics
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P11 W o

ANA AR —

Coombs 5%

SPECT (single photon emission computed tomography)
Hr<FrA7

M7 I mA FAKEE (SAY)

Select two subjects from the following five subjects and explain each subject separately.

S

Spirometry
Coombs test

SPECT (single photon emission computed tomography)
Gamma knife

Serum amyloid A protein (SAA)
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Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering

(Medicine Course)

HRRE o R - REF

Specialty Subject: Health sciences and nutrition science
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Select two key words from the following five terms and explain each selected key word

respectively.

Rubella or German measles
Metabolic syndrome
Prebiotics

Home parenteral nutrition

o bk W =

Iron deficiency
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Questions for the Entrance Examination to the Master”s Program of Biomedical Engineering
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HER o AREE - BY

Specialty Subject: Public health and epidemiology
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Select two subjects from the following five subjects and explain each subject separately.

. Drug-resistant bacterial infection
. Pneumoconiosis
Foodborne illness

. Sensitivity and specificity

O kW N =

Kaplan—-Meier method
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(Medicine Course)

HERE 0 fEF

Specialty Subject: Chemistry

PITFD 4 SOREIC O TR L7 S0,

L. F7ZAOMECOWCHAE &, KO =FERICB1T 5 B REITN 20
2. Z XY EREEIE T DKFERANLEOUIE T X BREHTE & e THMFEITES G 72 5UZD
T~ &
3. =207 2 AW : N, N-dimethyl formamide, N-methylacetoamide, propionamide {Z-2\V T,
(1) TNEhO3FOIEEE R,
(2) ALBEWOWRDOENOFH 2T X,
4. WOXETERHK L.
CsF + BrFy — 7 + 7
A AR L NA A E ENETURE,

Answer each question separately.

1. Explain the Gibbs”s phase rule. What is the degree of freedom for the triple point of water?
2. Describe advantage(s) for a neutron diffraction method compared with an x—ray diffraction
method to determine the hydrogen positions in protein crystal structures.
3. For three compounds: N, N-dimethylformamide, N-methylacetoamide and propionamide,
(1) Show structural formula for each molecule
(2)Explain the reason of the difference of boiling points
4. Complete the following equation
CsF + BrFy — ? + 7

and show a Lewis acid and a Lewis base, respectively.



	専門科目表紙
	入試問題（令和元年度実施分①）専門科目
	R1試験科目１（専門科目01）（細胞生物学・生化学）
	R1試験科目１（専門科目02）（解剖学・組織学）
	R1試験科目１（専門科目03）（生理学・病態生理学）doc
	R1試験科目１（専門科目04）（微生物学・免疫学）
	R1試験科目１（専門科目05）（薬理学）
	R1試験科目１（専門科目06）（運動学）
	R1試験科目１（専門科目07）（臨床医学基礎）
	R1試験科目１（専門科目08）（歯科学基礎）
	R1試験科目１（専門科目09）（放射線・臨床検査診断学）_案_KN
	R1試験科目１（専門科目10）（保健学・栄養学））
	R1試験科目１（専門科目11）（公衆衛生・疫学）
	R1試験科目１（専門科目12）（化学）




