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 あなたの研究テーマを生理学的な視点から捉え，“集団，個体，臓器・組織，細胞，生体分子・元素（・イオン）”の中から関連の

ある項目を 3つ以上取り上げ，それらのつながりを意識して解説して下さい． 

例１．ウシ：放牧，体温調節，反芻，VFA 

例２．ヒツジ：スクレイピー，プリオン，アミノ酸多型． 

例３．イヌ：調教，報酬，脳，ニューロン，ドーパミン，ドーパミン受容体 
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あなたが研究対象として今後取り組もうと考えている動物、または現在取り組んでいる動

物の遺伝的背景について、知るところを述べなさい。 
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１） 草食、肉食、雑食といった摂食（なにをどのように食べるのか）を知ることは、その動物の解剖的

特性や行動特性、すなわちその生態的特徴の理解につながる。この点について、犬や猫、あるいは

馬の特性から説明せよ。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

２）動物種に共通する家畜化の一般的特徴について、知るところを箇条書きで記載せよ 

 

 

 

 

 

 

 

 

 

 

 

（裏面を用いることも可） 
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1. 栄養と栄養素についてその違いが分かるように説明しなさい。 

2. 飼料エネルギーについて以下の問いに答えよ。①飼料中の総エネルギーと代謝エネルギー

の関係を説明しなさい。②代謝エネルギーと熱量増加との関係を説明しなさい。 

3. 糖質の解糖によりピルビン酸まで部分的に酸化される。その後のピルビン酸の代謝経路を

２つ挙げ、それらを説明しなさい。 

4. ①水溶性ビタミンをひとつ挙げ、その働きを述べよ。②そのビタミンの欠乏による疾患を

挙げ、欠乏がなぜ症状を引き起こすかを説明しなさい。 
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本試験は問題Ⅰと問題Ⅱがあります。両方とも解答してください。なお、固有名詞はその

まま英語で表記してもよいこととします。 

 

問題Ⅰ Climate change is turning the European Alps from white to green というタイトルの

英文について、以下の問題に答えなさい。 

 

Snow in the European Alps is melting and invasive plant species are outcompeting native Alpine plants, 

satellite imagery has shown. Both findings will reinforce climate change, say scientists. 

The changes noticed in a new study, which uses satellite data from 1984 to 2021, show that as much as 77 per 

cent of the Alps has experienced greening, where areas with previously low vegetation have suddenly seen a 

boom in plant growth. 

While the new plants do take a small amount of carbon out of the atmosphere by photosynthesis, scientists say 

the greening has a much bigger negative effect on climate change, as less of the Sun’s light will be reflected 

away from the Earth meaning the planet will get warmer. 

The Alps are expected to see a reduction in snow mass of up to 25 per cent in the next 10-30 years, according to 

the Intergovernmental Panel on Climate Change's 2019 report. As the snow melts, there will be more rock falls 

and landslides, which could have devastating consequences. 

The new study shows that the Alps is experiencing snow cover recession that can already be seen from space, 

which the authors warn will only get worse as time goes on. 

In the changing mountain environments, native Alpine plants have suffered while new species have thrived. 

This is because the plants specialised to higher elevations have had to focus on long-term living in the Alps, 

sacrificing the characteristics that could make them more competitive in the short term. 

 

“If you think about a garden, there are always unwanted weeds that spread everywhere because they can utilise 

resources, like nutrients, very well,” said Dr Sabine Rumpf, lead author of the study. “They typically grow fast 

and produce many offspring, while other plant species are simply outgrown by them because they can’t exploit 

the resources as fast as the weeds do. 
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“This is similar to what's happening in mountain environments. High alpine species invest their resources in 

‘body armour’ to persist in the long-term – most of them are very long-lived but don’t reproduce very often 

successfully.” 

It's unlikely that the Alpine plants could catch up with the non-native species, or adapt to the changing 

environment, for this reason, said Rumpf. “Evolution is a slow process and only runs its course via sexual 

reproduction. So, species that reproduce very slowly will thus take even longer to adapt than other species. 

Some will be able to adapt but, overall, the chances are not very high for the majority.” 

As greening increases in the Alps, the habitats for many Alpine plant species will disappear entirely. 

“The mountains harbour very specialised plant species. Some only grow in snow beds, where the snow persists 

for a long time in the growing season, while others are adapted to grow in the cracks of rocks or on windblown 

ridges. If the environmental conditions change, some of these habitats disappear. Other habitats are colonised 

by fast-growing better competitors and turn unsuitable for these specialists. If the habitats of specialists are 

disappearing, so will they.” 

出典：Amy Barrett著 “Climate change is turning the European Alps from white to green.” Science focus 

 

（１） 第 1 段落にある、今回の研究で衛星からのデータが示した、気候変動を早めてしまう both 

findings とは何か、2 つとも日本語で答えなさい。 

ⅰ． 

 

ⅱ． 

 

（２） 第 2 段落にある、アルプスの 77％が経験している greening とは具体的にどのような現象か、

以下のカッコに適切な日本語を入れ説明しなさい。 

以前（           ）だった所が、突然（           ）。 

 

（３） 第３段落では、greening は気候変動に良い影響をもたらすのか、あるいは悪い影響をもたら

すのか、どちらかを選んで○で囲み、理由を述べなさい。 

良い影響（理由：                           ） 

悪い影響（理由：                           ） 
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（４） 変化する山の環境で、アルプス原産の植物はなぜ新種の植物と比べて被害を受けているのか。

次から正しい理由をひとつ選びなさい。 

a. アルプスの植物はより高い場所を好んで順応したから。 

b. アルプスの植物は長期的な生存に特化してきたから。 

c. アルプスの植物は短期的な観点では特徴を犠牲にしてきたため。 

d. アルプスな植物は短期的な生存という点でより競争力があるから。 

記入欄（         ） 

 

（５） 第７段落における、庭における weed の例はなぜ引用されているのか、この例が文章全体に

与える効果として最も適切なものを次から一つ選びなさい。 

a. 栄養素など必要な資源を有効利用している植物の事例として紹介するため。 

b.  アルプスの植物にとっては、庭における環境のほうが、山での環境より過酷になってし

まうから。 

c. アルプスの植物が長く生きて、あまり繁殖を行わないのに対して、weeds が通常とても

早く成長して子孫を残せるため。 

d. アルプスの植物が繁栄しづらい理由は、weeds の繁栄によって他の植物が育ちにくくな

る理由と似ているため。 

記入欄（         ） 

 

（６） 第 10 段落の一文を日本語に訳しなさい。 

 

 

（７） 第 11 段落の最後の一文の If the habitats of specialists are disappearing, so will they."の specialists

とは誰のことか、簡潔に答えなさい。また後半の so will they の部分を they と so に具体的な

言葉を補って一文を日本語に訳しなさい。 

specialists:  

 

日本語訳： 

 

 

 

（問題Ⅱに続く） 
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問題Ⅱ Giraffes may be long-necked for fights, not just food というタイトルの英文につい

て、以下の問題に答えなさい。 

Since the days of Charles Darwin, the long necks of giraffes have been a textbook example of 

evolution. The theory goes that as giraffe ancestors competed for food, those with longer necks were 

able to reach higher leaves, getting a leg — or neck — up over shorter animals. 

But a bizarre prehistoric giraffe relative reveals that fighting may have driven early neck evolution in 

addition to foraging. In a study published Thursday in Science, a team of paleontologists described 

Discokeryx xiezhi, a giraffe ancestor, as having helmet-like headgear and bulky neck vertebrae. 

Discokeryx was adapted to absorb and deliver skull-cracking collisions to woo mates and vanquish 

rivals. 

“It shows that giraffe evolution is not just elongating the neck,” said Jin Meng, a paleontologist at the 

American Museum of Natural History and co-author of the new study. “Discokeryx goes in a totally 

different direction.” 

 

Dr. Meng and his colleagues discovered the fossils in an outcrop of rock in northwestern China called 

the Junggar Basin. Around 17 million years ago, this area was an expanse of savannas and forests 

home to an array of large mammals like shovel-tusked elephants, short-horned rhinoceroses 

and burly bear dogs. 

While exploring this bonebed in 1996, Dr. Meng stumbled across a hunk of skull. He could tell it was 

a mammalian braincase, but the top was flattened like an iron press. Without more of the animal’s 

skeleton, Dr. Meng and his colleagues referred to it as the “strange beast.” 

In recent years, more fossilized material — like teeth and jaw fragments — began to surface in the 

Junggar Basin, helping identify the beast. According to Dr. Meng, both the creature’s teeth and inner 

ear structure were reminiscent of modern giraffes. They determined that Discokeryx was one of the 

earliest graffids, an ancestral group of hoofed mammals that gave rise to giraffes. Discokeryx likely 

resembled an okapi, a forest-dwelling cousin of modern giraffes. 

出典：Jack Tamisiea著 “Giraffes may be long-necked for fights, not just food.” The New York Times 
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注： 

１） paleontologist  古代生物学者 

２） Discokeryx xiezhi  キリンの祖先の学名 

３） headgear  かぶりもの 

４） bulky  大きな 

５） vetebrae  脊椎骨 

６） woo  求愛する 

７） vanquish  負かす 

８） elongate  長くする 

９） Junggar Basin  中国北西部にある、ジュンガール盆地 

１０） home to  〜が存在する 

１１）  shovel-tusked elephants, short-horned rhinoceroses and burly bear dogs  いずれも古代の哺乳類 

１２） stumble across  偶然出くわす 

１３） a hunk of  大きな塊の 

１４） braincase  脳頭蓋 

１５） iron press  アイロン 

１６） okapi  オカピ 

 

（１） 第 1 段落では、Charles Darwin の時代からキリンの首は進化論の典型例として使われてきた

とあります。具体的にはどのような理論か、本文を参考にしながら括弧内に適当な日本語を

入れて説明を完成させなさい。 

キリンの先祖が食物を求めて競争する際、より長い首を持つ個体は、 

（              ）ことによって、より短い動物よりも、 

（              ）に届くことができた。 

 

（２） 第 2 段落にある、キリンの祖先が示すのはどのような主張か、fighting may have driven early 

neck evolution in addition to foraging を日本語に訳しなさい。 

 

 

（３） 第２段落のキリンの祖先の身体的な特徴とは何か、日本語で２つ答えなさい。 

i. 

ii. 

 



 

 6 

大学院入学試験問題用紙 

2023年度 1期 

科  目  名 受 験 専 攻 受 験 番 号 氏    名 

英 語 
動 物 科 学 専 攻 

博 士 前 期 課 程 

  

（４） さらにそれらの特徴はどのような利点があると考えられるか、第２段落の“Discokeryx was 

adapted to absorb and deliver skull-cracking collisions to woo mates and vanquish rivals.”を日本語

に訳しなさい。 

 

 

 

（５） 第５段落で 1996 年に Meng 氏が発見した頭蓋骨にはどのような特徴があったのか、日本語

で答えなさい。 

 

 

（６） 第５段落の strange beast とは結局何だと分かったのか？最も適切なものを次から選びなさい。 

ア．Discokeryx  イ．giraffids  ウ. Okapi     記入欄（         ） 
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次の 10問のうち、5問を選択して説明せよ。 

 

1．家畜伝染病予防法について説明せよ 

2．バイオセーフティーレベルについて説明せよ 

3．クロストリジウム属の細菌が産生する毒素のうち 1つを説明せよ 

4．牛伝染性リンパ腫について説明せよ 

5．鶏肉を由来とする食中毒について説明せよ 

6．家畜伝染病予防法の法定伝染病のうち 1つを説明せよ 

7．人獣共通感染症について説明せよ 

8．飼養衛生管理基準について説明せよ 

9．日本における家畜伝染病の防疫体制について説明せよ 

10．豚熱について説明せよ 
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下記の三つの問いから二つ選択して答えなさい。選択した問題番号を記載し、記述すること。 

1. 哺乳類と鳥類の受精様式の違いについて説明しなさい。 

2．和牛の増殖に胚移植が利用される。胚移植を用いて黒毛和種牛を生産するメリットを書きなさい。 

3. 加齢、肥満や疾患が妊娠機構に与える影響について、以下の語句を使いながら説明しなさい。 

  語句はすべて使う必要はなく、語句以外の事象ついて説明しても良い。 

【語句：卵子 精子 受精 活性酸素 炎症 着床 異常妊娠 流産 早産 DOHaD 妊孕性】 
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Ⅰ Crypto organization names newfound glass frog species
 

A pair of newfound species of glass frog — amphibians with transparent underbellies that put all their 
internal organs on display — have been discovered in Ecuador. But the naming of one of the species 
has triggered controversy.  

One of the new species has been, Hyalinobatrachium nouns, is lime-green on top and clear as 
window glass underneath; it's named after the Nouns decentralized autonomous organization (DAO), 
a group that buys and sells non-fungible tokens (NFTs) with cryptocurrency. The Nouns DAO won 
the right to name the frog species after donating (in traditional cash) to the environmental nonprofit 
Rainforest Trust. But because cryptocurrency is carbon-intensive, some conservationists are unhappy 
with the association. 
 
"When charities get involved in crypto projects, they legitimize them — they legitimize a whole 
ecosystem that has a very high environmental impact," Peter Howson, a researcher from Northumbria 
University in the United Kingdom who studies environmental technologies, told Popular Science. 
 

The little frogs at the center of the controversy were discovered in 2019. They're boggle-eyed and 
almost cartoonishly cute, with an eye-catching pattern on their backs of lime green with light yellow 
spots. The two new species look nearly identical and are very similar in appearance to 
other Hyalinobatrachium glass frogs. In fact, researchers led by Juan Manuel Guayasamin, a 
biologist at Universidad San Francisco de Quito in Ecuador, had to use genetic sequencing to 
discover that the frogs were unique species.  
 
H. nouns and the other newly described frog, now known as H. mashpi, live in the Ecuadorian Andes. 
They were quite genetically distinct despite being found only 11.7 miles (18.9 kilometers) apart, the 
researchers reported March 18 in the journal PeerJ. The species were separated by the 
Intag-Guayllabamba river valley. Numerous river valleys cut through the Ecuadorian Andes, the 
researchers wrote, which have led to a great deal of amphibian diversity in the region as populations 
get cut off from one another and diverge into different evolutionary paths. Of the 1,120 amphibian 
species reported in the Andes, about 70% are endemic, or found nowhere else on Earth, the 
researchers wrote.  
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Glass frogs are known for their doting parenting style, which is unusual for amphibians. Females will 
stay on their eggs as the males fertilize them, protecting the brood. In some species, the fathers then 
take over, staying with the eggs as they develop, according to a 2017 study published in the Journal of 
Evolutionary Biology. 
 

Stephanie Pappas  (2022) “Crypto organization names newfound glass frog species: here’s why that's 

concerning.” Live Science 

 

 

Glass frog:  

amphibians:  

Ecuador:  

trigger:  

Hyalinobatrachium nouns: H. nouns   

decentralized autonomous organization: DAO

 

non-fungible tokens: NFT

 

Rainforest Trust:  

Cryptocurrency:

 

charities:  

crypto:  

legitimize:  

boggle-eyed:  

cartoonishly:  

Hyalinobatrachium: H. mashpi  

the Andes:  

the Intag-Guayllabamba river valley:   

endemic:  

dote:  

fertilize:  

brood:  
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2. 2 The Nouns DAO won…  
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4. 3 “When…impact”
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  Monstrous mammals would break the body rules
 

Giant mammals stomp through our imaginations. Clifford is a big red dog. Jack climbs a beanstalk to 
meet a giant. Ella Enchanted goes to a giant couple’s wedding. In Disney and Pixar’s Turning Red, 
Mei turns into a red panda the size of a grizzly bear. And if you think that’s big, wait until you see her 
mom. But giants don’t terrorize our real lives. Why? It has to do with heat. 

Mammals can only get so large on land, explains Felisa Smith. She’s a paleoecologist — someone 
who studies ancient ecosystems — at the University of New Mexico in Albuquerque. In theory, she 
says, if animals were only limited by the amount of weight their legs could carry, a four-legged 
animal could get as large as 109 metric tons (120 short tons). That’s a bit larger than a 737 airplane or 
the largest dinosaurs to ever roam the planet. But there’s no real use in being that massive. “Your legs 
would have to be so big to support your body that you couldn’t move,” Smith says. 

Today’s largest land mammals — male African bush elephants (Loxodonta africana) — are tiny in 
comparison. They average only a measly 6 metric tons (almost 7 short tons). Paraceratherium, the 
largest known land mammal, topped out at around 16 metric tons — well below that supposed 
109-metric-ton limit. Thundering across Europe and Asia, some 30 million years ago, it looked a bit 
like a cross between a giant rhinoceros and a huge horse. 

Blame heat for land mammals’ (relatively) small stature. Mammals are endotherms. They have to 
keep their bodies at a constant warm temperature. They digest food to generate energy to stay warm. 
Today’s reptiles, in contrast, are ectotherms. Their body temperature varies with the environment. 
This means reptiles can’t be active in the cold like mammals. But they also save a lot of energy by not 
generating their own heat. “If you take a reptile and mammal of the same size, the mammal needs 10 
times more energy than the reptile does,” Smith says. 

The biggest animals are all herbivores. They get their energy from plants, which get their energy from 
the sun. And to consume enough plants to get really big, an herbivore needs a huge home range, 
Smith says. Each individual Paraceratherium needed so much space that it would have to travel long 
distances to find a mate. The species munched its way across most of Europe and Asia — all of North 
America would not have been big enough. 
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But really big herbivores risk generating too much heat. These animals have to break down lots of 
tough, fibrous plant material. Gut bacteria break down the plants in a process called fermentation. 
The mammal gets the energy it needs, but fermentation also creates heat. “You have this internal 
fermentation chamber that is actually producing energy and heat … and then you’re endothermic. It’s 
kind of a disaster,” Smith says. Get too hot, and the mammal will die. So it has to release that extra 
heat. 

Bethany Brookshire  (2022) “Monstrous mammals would break the body rules.” Science News Explores 

 
 

Clifford:  2021  
Ella Enchanted:  2004

 
Turing Red: 2022

 
grizzly bear:  
short ton:  
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Paraceratherium:  
cross:  
endotherms:  
ectotherms:  
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以下の問いのうち、3 問を選んで解答しなさい。 

1. 栄養と栄養素についてその違いが分かるように説明しなさい。 

2. サイレージの作製方法と特徴について説明しなさい。 

3. 飼料の成分分析について説明しなさい。 

4. ①水溶性ビタミンをひとつ挙げ、その働きを述べよ。②そのビタミンの欠乏による疾患を

挙げ、欠乏がなぜ症状を引き起こすかを説明しなさい。 

5. ①脂溶性ビタミンをひとつ挙げ、その働きを述べよ。②そのビタミンの欠乏による疾患を

挙げ、欠乏がなぜ症状を引き起こすかを説明しなさい。 

6. 肉用牛の肥育時の飼養管理について説明しなさい。 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



大学院入学試験問題用紙 
2023 年度 2 期 

科  目  名 受 験 専 攻 受 験 番 号 氏    名 

動 物 生 殖 学 
動 物 科 学 専 攻 
博 士 前 期 課 程 

  

家畜の増産のために使われる技術として人工授精がある。 
ウシやブタのこの技術の利用状況と、ウシを対象にこの技術をもちいた場合のメリットについて説明

しなさい。 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


