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  問題用紙は試験終了後回収します 



設問 1 次の英文を読み、問(1)~(7)に答えなさい。 

 

(1) Astronauts will receive electrical stimulation on their muscles to see if it can 

help them stay strong and fit during spaceflight, and to help aid their recovery once 

they return to Earth. 

Due to the lack of gravitational pull in space, the size and strength of an 

astronauts' muscles can reduce (  2  ) 20 per cent when on a space mission. 

This decline in muscle mass and strength can also be seen in the elderly or 

individuals with reduced mobility, which has a significant impact on their ability to 

perform daily life activities like climbing the stairs. 

Because of this, scientists, including researchers from the Manchester 

Metropolitan University Institute of Sport, are investigating whether or not 

Neuromuscular Electrical Stimulation (NMES) – a non-invasive method that sends 

electrical pulses to the nerves, causing the muscles to contract – can help prevent 

muscle wastage. 

This experiment not only holds the potential to understand the impact of space 

on muscle health and enhance astronaut well-being in the demanding environment 

of space, but its findings may also contribute to further advance innovative solutions 

with valuable applications both in space and here on Earth. 

Researchers expect that by undertaking NMES in-flight, astronauts will be able 

to reduce the amount of daily exercise needed to maintain muscle mass – including 

aerobic exercise and endurance training. 

This should help them not only on their space mission, but also to recover quicker 

when they return to Earth. 

Hans Degens, Professor in Muscle Physiology at Manchester Metropolitan 

University, said: “When in space, individuals become weaker, they lose muscles mass, 

bone mass and there are other health impacts as well.   

“To try and prevent some of this, they need to do between two and two and a 

half hours of exercise every day, just to stop some of the muscle wastage and decline 

that (4) is taking place.   

“Not only does this take up a lot of time that they might not have, but it isn’t 

always effective in every individual. 

“(5) 私たちが提案しているのは、筋肉を電気的に刺激するという方法です。These 

sorts of methods are currently used for weight loss, but there could be a use here for 

astronauts in space and if effective it may significantly reduce exercise time for them. 

“On top of this, NMES could also be applied to diminish the impacts being 
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hospitalised can have on muscle strength in patients with chronic illnesses such 

heart failure and chronic obstructive pulmonary disease. It could help them to regain 

some muscle function.” 

For the study, that participants will electrically stimulate their muscles during 

their in-flight mission, the astronauts from both the European Space Agency and 

National Aeronautics and Space Administration (NASA) will be analysed before and 

after spaceflight. 

Scientists will take blood samples and measure muscle strength to establish any 

changes in leg muscle mass, muscle metabolism and muscle function. 

Once in space, half of the participants will use a small, light-weight device to 

electrically stimulate their muscles daily, during their in-flight mission. 

To do this, they will apply electrodes to the skin, which will send electrical pulses 

to their muscles. 

The other half of participants will not undertake NMES and will only take part 

in traditional exercise practices currently used by astronauts to help prevent muscle 

wastage. 

Once they return to Earth, both groups will be analysed once again to determine 

the effectiveness of NMES in counteracting muscle decline in space. 

These sorts of methods are currently used for weight loss, but there could be a 

use here for astronauts in space and if effective it may significantly reduce exercise 

time for them.  

Ines Antunes, Muscle Stimulation Science Coordinator at the European Space 

Agency, said: "As part of our ongoing efforts to advance space exploration, ESA is 

excited to collaborate on this ambitious scientific endeavour aboard the International 

Space Station. 

"This experiment not only holds the potential to understand the impact of space 

on muscle health and enhance astronaut well-being in the (7) demanding 

environment of space, but its findings may also contribute to further advance 

innovative solutions with valuable applications both in space and here on Earth." 

If successful in their findings, researchers not only hope this method will help 

astronauts on future space missions, but also any individuals who might be suffering 

from muscle wastage as a result of ageing or hospitalisation. 

[出典] ‘Project launched to boost astronauts’ strength in space’. 

News, Manchester Metropolitan University Official HP. (September 13, 2023)  

https://www.mmu.ac.uk/news-and-events/news/story/?id=16259 

＊出題の関係上、一部改変および省略した。 
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(1) 下線部(1)を日本語に訳しなさい。 

 

(2) 文中(2)に入る適切な表現を選びなさい。 

A) to as many as 

B) by as much as 

C) as long as 

D) by far  

 

(3) Hans Degens 教授によると、宇宙空間では人間の身体にどのような変化が起こり

ますか。日本語で説明してください。 

 

(4) 下線部(4) is taking place に最も意味が近いものを選びなさい。 

A) is replacing 

B) is occurring 

C) is changing 

D) is occupying 

 

(5) 以下の[  ]内の語を並べ替え、下線部(5)の日本語の英訳を完成しなさい。出題の関

係上、文頭の文字も小文字で示してある。 

「私たちが提案しているのは、筋肉を電気的に刺激するという方法です。」 

[we/ muscles/ that/ have/ be/ electrically/ what/ suggested/ is/ the/ could/ stimulated] 

 

(6) According to the article, what other potential use could NMES have besides helping 

astronauts? 

A) Assisting patients with chronic illnesses to regain muscle function 

B) Making space travel available to individuals without training  

C) Increasing energy efficiency in space travel 

D) Improving ageing people’s memory function 

 

(7) 下線部(7) demanding の日本語訳として、文脈から判断し最も適切なものを選びな

さい。 

A) 適切な 

B) 理想的な 

C) 録画用の 

D) 厳しい 
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設問 2  問(1)~(5)の空欄に入る適切な語を選び、各日本文の英訳を完成させなさい。 

 

(1)「あなたは健康でいるために定期的に何をしていますか。」 

What do you do (1) to stay healthy? 

A) regular     

B) regulate 

C) regularly   

D) regulation 

 

(2) 「急な心停止を起こした人に対して、A E D 使用は急務である。」 

For sufferers of sudden cardiac arrest, it is urgent that AED treatment (2). 

A) administering 

B) be administered 

C) being administered 

D) to be administered 

 

(3) 「懇親会の申し込みは先着順に受け付けます。」 

Applications for the reception will be accepted on a (3), first-served basis. 

A) first-come 

B) first-one 

C) first ever 

D) coming first 

 

(4) 「この解決策は技術的に可能だが、実行するには経費が高くなる。」 

While this solution is technically workable, it will cost a lot if it is ( 4 ) practice. 

A) put off 

B) put up 

C) put on 

D) put into 

 

(5)  「これは近年の研究の中で共通している仮定の一つです。」 

This is one of the common assumptions (5) recent studies.  

A) among 

B) between 

C) by 

D) from 



問(6)および(7)の日本文を英訳しなさい。 

 

(6)「私の発表の順番を早めてもらうことは可能ですか。」 

 

(7)「階段を使えば使うほど、より健康になれる。」 

  



設問 ３ 

 以下の A 群と B 群にある①から⑥までの文章から各々1 つを選び、A 群は英語に、B 群は

日本語に訳しなさい。 

なお、解答欄のはじめに選択した問題番号を明記すること。 

 

 

A 群（和文英訳）   

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

① 本研究では、セパタクローのサーブレシーブにおける熟練者と未熟練者の視覚探索

行動の違いについて明らかにすることを目的とした。 

 

② 本研究では、アスリートを対象に、自身の理想の体型と実際の測定値との差ついて

着目し、競技種目および性別による差異について明らかにすることを目的とした。 

 

③ 陸上競技の走幅跳は、助走、踏切、空中、着地の４つの局面で構成されており、こ

の中でも助走と踏切が記録に大きな影響を与える。 

 

④ 大学陸上中距離選手における４週間のクロレラ摂取は最大酸素摂取量を増加させ、

その機序の一部に一酸化窒素（NO）産生の増加が関与している可能性が示唆された。 

 

⑤ スポーツ系学部卒業生の卒業後の BMI 増加率は国民平均より低い傾向にあり、特に

女性においては、卒業後の BMI は減少傾向にあった。 

 

⑥ 本研究の目的は、脳性麻痺者におけるスポーツ実施者と非実施者を比較し、スポー

ツ実施の阻害要因と促進要因を明らかにすることである。 
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B 群（英文和訳） 
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① Therefore, there is an optimum leg angle at touch-down which offers the best compromise 
between generating a vertical propulsive impulse and generating a horizontal braking 
impulse. 
 

② For this purpose, a questionnaire survey was conducted on the actual implementation of 
sports-related subjects for the disabled in 177 universities with health and physical 
education teacher training courses. 

 
③ The purpose of this study was to examine associations between physical literacy (PL) 

domain scores among children who meet or do not meet Canadian physical activity 
guidelines (PAG) or sedentary behaviour guidelines (SBG). 

 
④ For example, during a goalkeeper blockade, visual behavior identifies the shooter’s foot 

swing, the angle of the support foot, the location of the ball and racket, and so on, before 
the opponent moves. 

 
⑤ Despite the importance of nutrition for optimal performance, and increased energy 

requirement of athletes, previous research has indicated that collegiate athletes tend to 
overestimate their actual level of understanding regarding the fundamentals of nutrition. 

 
⑥ The outcomes of interventions such as weight-loss surgery and clinical weight-loss 

programs have been shown to be significantly associated with the subjects' muscle fiber 
type, lending further support to this theory. 
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