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令和元年８月６日実施 

名古屋市立大学大学院医学研究科博士課程入学試験（１回目） 日本人－英語 

 

問題１ 次の文章を読んで、以下の問１〜４に答えなさい。 

 

(1)Long-duration spaceflight has detrimental effects in several physiological systems. Several 

studies have shown an upward shift of the cerebral hemispheres, a decrease in frontotemporal 

volume, and an increase in ventricle size after spaceflight. However, information is limited about 

the effects of microgravity on brain volume, particularly regarding changes that are evident more 

than 1 month after spaceflight. 

 We prospectively studied data from T1-weighted magnetic resonance imaging (MRI) 

that was performed in 10 male cosmonauts (mean age, 44 years; average space-mission duration, 

189 days) at three time points: preflight (in 10 cosmonauts), short-term postflight (average, 9 days 

postflight; in 10), and long-term postflight follow-up (average, 209 days postflight; in 7). The 

volumes of gray matter, white matter, and cerebrospinal fluid (CSF)*1 were analyzed with the use 

of voxel-based morphometry*2. (2)Aging effects that may occur over the interval between preflight 

and postflight were accounted for by longitudinal data from matched controls. 

 The gray-matter volume postflight as compared with preflight showed a widespread 

decrease in the orbitofrontal and temporal cortexes; the maximal decrease was 3.3% in the right 

middle temporal gyrus. At long-term postflight follow-up, most reductions in gray-matter volume 

had recovered toward preflight levels (e.g., a 1.2% reduction in gray-matter volume persisted in 

the right temporal gyrus). The white-matter volume postflight as compared with preflight was 

reduced along a longitudinal tract of the left temporal lobe, but there was a global reduction of 

cerebral white-matter volume at long-term follow-up as compared with postflight. The ventral 

CSF spaces of the cerebral hemispheres and the ventricles had increased in volume postflight as 

compared with preflight (maximal increase, 12.9% in the third ventricle), while CSF volume 

below the vertex decreased. At long-term follow-up, the CSF volume in the ventricles had 

returned toward preflight values, while the CSF volume in the entire subarachnoid space around 

the brain had increased.  

 (3)The findings from an average of 7 months after a return to Earth can be summarized 

as showing that most of the loss in the gray-matter volume that was seen immediately postflight 

had recovered to preflight levels, while CSF volume continued to increase in the subarachnoid 
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compartment. (4)The expansion of CSF spaces in light of postflight decreases in the gray-matter 

volume and a reduction in the white-matter volume at follow-up suggests a persistent disturbance 

in CSF circulation even many months after a return to Earth. These brain-volume changes may 

relate to clinical findings, such as ocular and visual abnormalities after long-duration spaceflight. 

Future investigation is required in order to determine the overall clinical significance of the 

findings and to mitigate risks in long space missions. 

 

出典：N Engl J Med 379, 1678-80 (2018) (doi: 10.1056/NEJMc1809011) より抜粋・改変 

 
*1cerebrospinal fluid (CSF): a colorless liquid that is comparable to serum, is secreted from the 

blood into the lateral ventricles of the brain, and serves chiefly to maintain uniform pressure 

within the brain and spinal cord. 
*2voxel-based morphometry: a technique using MRI that allows investigation of focal differences 

in brain anatomy, using the statistical approach of parametric mapping. 
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問１ 下線部（１）を和訳しなさい。 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
問２ 下線部（２）の作業をする必要性を日本語で説明しなさい。 
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問３ 下線部（３）が示すものを日本語で説明しなさい。 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
問４ 下線部（４）を和訳しなさい。 
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令和元年８月６日実施 

名古屋市立大学大学院医学研究科博士課程入学試験（１回目） 日本人－英語 

 
問題２ 次の文章 ‘Sarcopenia: Causes, Consequences, and Preventions’ を読んで、以下の

問１〜４に答えなさい。 
 

The term sarcopenia was first coined by Rosenberg to identify the age-associated loss of muscle 

mass and function. Sarcopenia is determined by two factors: the initial amount of muscle mass 

and the rate at which it declines with age. (1)The rate of muscle loss with age appears to be fairly 

consistent, approximately 1%–2% per year past the age of 50 years. But is sarcopenia a normative 

process of aging, a disability, or a disease? If sarcopenia is an inevitable process occurring over 

time, at what point does a person lose enough muscle mass to cross a threshold for disability 

(disease)? A clear relationship exists between loss of muscle strength and loss of independence, 

contributing to falls, fractures, and nursing home admissions. However, what is the minimal 

amount of muscle mass and strength required to maintain independent living with advancing age? 

In examining the frailty literature, a loss of 30% of reserve capacity limits normal function, 

whereas a decrease of 70% results in failure of that system. Therefore, what amount of sarcopenia 

is required to significantly contribute to the condition of frailty and disability? If we compare the 

muscle mass of body builder turned actor/governor Arnold Schwarzenegger to that of the 1984 

Olympic gold medalist in the 1500-meter run, Sebastian Coe, Arnold could afford to lose 70% of 

his lean body mass and still have greater muscle mass than that of Sebastian. (2)Thus, if we assume 

that muscle loss rates are similar, then the greater the (starting) reserve capacity the longer it will 

be before sarcopenia or physical frailty will compromise function.  

 With advancing age there are significant changes in body composition such that body 

fat increases while modest losses are observed in muscle mass. The average adult can expect to 

gain approximately 1 pound of fat every year between ages 30 to 60, and lose about a half pound 

of muscle over that same time span. This shift in body composition with advancing age is often 

masked by relative stability in overall body weight. Then, how do we define sarcopenia in the 

face of changing body composition? Sarcopenia can be defined as (3) a muscle mass index [muscle 

mass (kg)/height (m)2] less than two standard deviations below the mean of a young reference 

population. Using this definition 10%–25% of persons under the age of 70 years were sarcopenic, 

whereas beyond the age of 80 greater than 30% of women and 50% of men were sarcopenic.
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 Exercise is beneficial and will decrease body fat, improve reserve capacity, and increase 

muscle strength (and maybe muscle mass), but why is exercise compliance low in elderly people? 

Are there factors that prevent older individuals from benefiting from exercise? It could be that 

sarcopenia has both physiologic factors in combination with social issues resulting in older 

persons not taking up exercise. Sarcopenia is a process whereby a loss of reserve capacity will 

result in an increased sense of effort for a given exercise intensity. If the perception of exercise 

effort increases, older individuals will be more likely to avoid exercise. (4)A vicious cycle then 

begins in that if one avoids exercise, then future performance will continue to decrease, as 

cardiovascular function and VO2 max*1 will diminish, again feeding back to the increased 

perception of exercise effort, thus exacerbating sarcopenia. The physiological and psychological 

factors that contribute to the process of sarcopenia are multifactorial, occurring over a prolonged 

time period, possibly with no identifiable single cause or mechanism. However, from our ongoing 

characterization of master athletes, we have demonstrated that, (5)although the loss in function that 

occurs in these individuals is similar to sedentary persons, on average, they typically demonstrate 

fitness and functional reserves similar to individuals 20 years their junior. 

 

出典：Journal of Gerontology: Series A, 58 (10): 911–6 (2003) より抜粋・改変 

 
*1VO2 max: the maximum rate of oxygen consumption measured during incremental exercise; 
that is, exercise of increasing intensity. 
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問１ 下線部（１）を和訳しなさい。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

問２ 下線部（３）の ‘Muscle mass index’ が有用である理由を、日本語で説明しなさ

い。 
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問３ 下線部（４）の ‘Vicious cycle’ について、日本語で説明しなさい。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

問４ 下線部（５）を和訳しなさい。 
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令和元年８月６日実施 

名古屋市立大学大学院医学研究科博士課程入学試験（１回目） 

医学・生物学一般問題（問題用紙２枚、解答用紙２枚） 

 

以下の問題１～問題４のうち、二つの問題を選択して解答しなさい。一つの問題につき、

１枚の解答用紙を使用しなさい。紙面不足の場合は解答用紙の裏面を使用してもよい。 

 

問題１ 免疫系は病原体から生体を防御するシステムであり、自己と非自己を区別するし

くみが備わっている。免疫系には自己を攻撃しないようなしくみも備わっており、免疫学

的自己寛容と呼ばれている。免疫学的自己寛容の維持は生体にとって重要であるため、複

数のメカニズムで維持されている。免疫学的自己寛容が維持されているメカニズムについ

て述べなさい。 

 

 

 

 

問題２ 培養癌細胞に対して、何らかの実験的治療を行なった後の細胞の生存率を推定す

る方法にはどのようなものがあるか。方法と原理について説明しなさい。 

 

 

 

 

問題３ DNAシーケンスに利用されるサンガー法（ジデオキシ法）の原理を説明しなさ

い。 
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問題４ 日本人男性の肝臓がんと結腸がんの人口 10万人あたりの年代別（50-79 歳）死亡

率の推移を、図 1と図 2に示す。 

 

問１ 各々の死亡率に対する時間の効果を、年齢、暦年、生まれ年の三つの視点で簡潔に

述べなさい。 

問２ 図 1と図 2から導かれる結論に関して、下の空欄①〜③にふさわしい時間効果を記

入しなさい。 

 

日本人男性の肝臓がんと結腸がんの死亡率について、時間効果として共通して認め

られるのは（  ①  ）の効果で、それぞれの特徴としては、肝臓がんでは

（  ②  ）の効果が、結腸がんでは（  ③  ）の効果が強く認められる。 
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Figure 1 Age-specific trend of liver cancer among Japane males
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Figure 2 Age-specific trend of colon cancer among Japane males
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