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Clinical Laboratory Science (Sample answers and Question
Objectives)

Question 1 (Question objective)
This question assesses fundamental knowledge of the structure and function of the pancreas in

anatomy, histology, and physiology.

Question 2 (Question objective)
This question assesses fundamental knowledge of the histopathological specimen preparation

process.

Question 3 (Question objective)

This question assesses fundamental knowledge of major diseases in clinical hematology.

Question 4 (Question objective)

This question assesses understanding of basic lipid metabolism in clinical chemistry.

Question 5 (Question objective)
This question assesses fundamental knowledge of the purpose and principles of basic testing

methods in laboratory genetic testing.

Question 6 (Sample answer)

Peripheral neuropathy is classified into axonal neuropathy and demyelinating neuropathy. In
axonal neuropathy, a reduced amplitude of the compound muscle action potential (CMAP) is
observed, but since there is no conduction abnormality, parameters such as distal latency,
conduction velocity, and minimum F-wave latency remain normal. In contrast, demyelinating
neuropathy is characterized by conduction block, slowed conduction velocity, temporal

dispersion, prolonged distal latency, reduced F-wave occurrence rate, and prolonged minimum



F-wave latency.

Question 7 (Question objective)
This question assesses fundamental knowledge of infection control and prevention measures

in clinical microbiology.

Question 8 (Question objective)
This question assesses fundamental knowledge related to CAR-T cell therapy in clinical

immunology.

Question 9 (Question objective)

This question assesses the examinee’s fundamental knowledge of viral hepatitis and liver

cirrhosis in Japan, as well as the significance of related clinical laboratory tests.

Question 10 (Sample answer)

* G-banding Method

Principle: G-banding utilizes alteration of the higher-order structure of chromosomes
caused by trypsin treatment.

Stained regions: AT-rich regions of DNA become deeply stained (dark bands).

Features of the method: This method is called “G”-banding because it uses Giemsa
staining solution. This method is widely used because the bands are clearly distinguishable,
can be observed under an optical microscope, and can be preserved for long periods of
time.

* Q-banding
Principle: Q-banding utilizes the specific binding of quinacrine mustard and Hoechst to
AT-rich regions of DNA.

Stained regions: AT-rich regions of DNA, and the long arm of the Y chromosome are

deeply stained.



Features of the method: This method is called “Q”-banding because it uses the fluorescent
dye Quinacrine mustard as the staining solution. It was the first reported banding
technique. It provides stable bands without damaging chromosome morphology, and
reliable staining can be achieved even with a single specimen. However, a fluorescence

microscope is required for observation.

Question 11 (Sample answer)

From a resting breathing state, after maximal inspiration, maximal expiratory effort is
performed for at least 6 seconds. The volume of air expelled in the first second is FEV (volume
in 1 second). The amount of air that can be expelled from maximal inspiration to maximal
expiration is FVC (Forced Vital Capacity), and FEV{/FVC is FEV % (one-second ratio).

The maximum respiratory flow rate during expiratory effort is called PEF (Peak Expiratory
Flow), the respiratory flow rate when exhaled to half the FVC is called V50 (FEFs0), and the

respiratory flow rate when exhaled to 75% of FVC is called V25 (FEF75).
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