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《注意》 

１．英語Ⅰは必ず解答しなさい。 

２．英語Ⅱ～Ⅴから２問題を選択し、解答しなさい。 

３．選択問題を３問題以上解答した場合は、すべて無効となることがある。 



英語Ⅰ  共通  

次の英文を読み、下の問いに答えなさい。

A couple of days ago, I got sick for no apparent reason, and vomited until I was 

weak. My head ached, I was [   A   ] and my blood pressure jumped. An urgent care 

office sent me to the emergency room, and the ER sent me to the hospital, where I was 

admitted (  あ  ) dozens of tests and procedures. 

They ruled (  い  ) stroke, heart failure, kidney disease and lung problems. I 

stayed [   B   ] and was sent home, problem unsolved. My share of the emergency 

room bill was $125 (¥19,500). I haven’t received the hospital bill yet. 

The only thing left untested was a chronic sinus condition. Without a solution, 

they suggested I see an ear, nose and throat doctor. But when I called (  う  ) the ENT 

office, they said the first available appointment was in October! 

It got me to 

thinking about 

health care in 

the U.S. Even 

with my insurance, I am going to get stiff co-pays for the hospital bill. But when a 

doctor can’t give you an appointment for the next five months, the medical system is in 

bigger trouble than the patient. 

(1) The U.S. is ranked the worst among 11 of the richest nations in the world for

affordability, administrative efficiency, equity and outcomes, according to the 

Commonwealth Fund, a prestigious private U.S. foundation. 

It astounds me that we are the only rich nation (  え ) universal health care or 

access for all our citizens, according to the Commonwealth Fund. (2) While we have 

many private insurance companies and some public programs, Americans do not see 

doctors as often as patients elsewhere, and we have a below-average number of 

physicians. 

Perhaps we do not see doctors because the cost is so high. Americans spend more 

on health care and have the worst health outcomes among rich countries, according to 

Dr. Georges Benjamin, executive director of the American Public Health Association. 

Speaking to CNN last year, he said that “our public health system is [   C   ], 

and we don’t do enough preventive care.” Other rich nations “spend their money on 

providing (3) upfront support for their citizens. We spend our money on sick care,” he 

added. 

Japan has had [   D   ] health care coverage for almost 60 years. At half the cost 
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of the U.S. system, it produces better medical outcomes 

問１ [  A  ] から [  E  ] に入るべき単語を下から選び、記号で答えなさい。

但し、各選択肢は 1 回しか使えません。 

① full
② dizzy
③ fractured
④ pandemic
⑤ overnight

問２ （ あ ） から（ お ）に入るべき単語を下から選び、記号で答えなさ

い。但し、各選択肢は 1 回しか使えません。 

① in
② up
③ for
④ out
⑤ without

問３ 下線部（１）を日本語に訳しなさい。

問４ 下線部（２）を日本語に訳しなさい。

問５ 下線部（３）とほぼ同じ内容を表す表現を本文中から２語で抜き出しなさ

い。

問６ 下線部（４）を日本語に訳しなさい。
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英語Ⅱ 医療薬学領域

次の英文を読み、下の問に答えなさい。

Denosumab, a monoclonal antibody against receptor activator of nuclear factor-κB 
ligand (RANKL), is a potent inhibitor of osteoclast differentiation and activity and the 
first and only biological agent with purely anti-resorptive properties approved so far for 
the treatment of osteoporosis. This drug differs from bisphosphonates in terms of the 
rapid reversibility of its effects; withdrawal of denosumab results in a transient 
overshoot of bone turnover markers that can last 1–2 years before returning to 
pretreatment levels. The ○1 counter-effect of denosumab seems to be even more 
prominent and difficult to control when exposure to denosumab has been greater than 2 
or 3 years. 

Although there are no bone biopsy studies showing what really happens at the tissue 
level in the 
acute phase 

of denosumab 
withdrawal, 

○2 it can be hypothesized that post-denosumab bone loss results from accelerated 
remodelling and an imbalance between bone resorption and bone formation, whereby the 
removal of older, more mineralized bone, is only partially replaced by younger, less 
mineralized bone. 

RANKL, together with macrophage colony-stimulating factor, is sufficient and 
necessary to promote osteoclast differentiation from bone marrow-derived macrophages. 
By contrast, denosumab treatment results in a nearly complete absence of osteoclasts 
from bone surfaces for up to 10 years with continuous therapy. One of the mechanisms 
by which RANKL promotes osteoclastogenesis is by inducing cell-cycle arrest in bone 
marrow-derived macrophages through suppressing HHEX, a haematopoietically 
expressed homeobox gene that regulates the cell-cycle status and proliferation of 
osteoclast precursors. Hence, by preventing HHEX downregulation, RANKL inhibitors 
could promote the proliferation of osteoclast precursors and expand the osteoclast 
precursor pool. Although this mechanism remains to be demonstrated in mice and 
humans, preliminary data published in abstract form provide evidence of increased 
numbers of circulating osteoclast precursors in the blood of ten women during 
denosumab therapy. Moreover, a separate study found that the levels of RANK mRNA 
were increased and the levels of the microRNAs involved in osteoclastogenesis 
downregulation (miR-503 and miR-222-2) were decreased in the blood of women who 
had sustained vertebral fractures following denosumab withdrawal compared with 
treatment-naive women. So the combination of ○3 an increased pool of osteoclast 
precursors and RANK expression, together with increased levels of RANKL induced by 
denosumab therapy, could precipitate a synchronized differentiation of a large number 
of osteoclasts once denosumab therapy is withdrawn. 
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Another mechanism by which the number of osteoclasts could suddenly increase 
when RANKL is no longer inhibited is by reactivating ○4 ‘recycled’ osteoclasts. In vivo 
imaging data in mice show that the natural life cycle of osteoclasts does not stop at the 
bone surface once bone resorption is complete. Once osteoblasts have completed the 
bone resorbing cycle, the cells were originally thought to undergo apoptosis but some 
data suggest that some cells might instead undergo fission and recycle as inactive cells 

called 

osteomorphs. These osteomorphs, in turn, could eventually recycle back to the bone 
surface and become active osteoclasts under the effects of RANKL. 

（Nat Rev Rheumatol, 19:307–317, 2023 より抜粋、一部改変） 
oietically：造血系に 
Homeobox gene：ホメオボックス遺伝子 

問１ 下線部①の counter-effect について、簡潔に説明しなさい。 

問２ 下線部②を和訳しなさい。

問３ 下線部③の an increased pool of osteoclast precursors が起こるメカニズムに

ついて、詳細に説明しなさい。

問４ 下線部④の‘recycled’ osteoclasts について、詳細に説明しなさい。 

問５ 本文中には denosumab の服用（休薬後を含む）によって生じた体内の変化

が実例で記されている。その変化について、具体的に記述しなさい。
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英語Ⅲ   薬学臨床領域  
 
 

次の英文を読み、下の問いに答えなさい。 

 
Scientists have been developing genetically engineered pigs as a way to address the 

critical lack of human organs available for transplant surgeries. Several proof-of-concept 
experiments with such pig organs have been done in recent years;（ア） one involved 
hooking a kidney up to a brain-dead organ donor's body, and another involved 
performing a double-kidney transplant in a brain-dead patient. In addition, in 2022, a 
man underwent the first pig-heart transplant but died shortly thereafter. In this latest 
medical milestone, surgeons at Massachusetts General Hospital transplanted a pig 
kidney into a living human patient for the first time. The 62-year-old patient, Richard 
Slayman, is recovering well after his four-hour surgery on March 16, and he's expected 
to be discharged from Mass General soon, according to a statement from the hospital. 

"（イ）I saw it not only as a way to help me, but a way to provide hope for the thousands 
of people who need a transplant to survive," Slayman said in the statement. Slayman, 
from Weymouth, Massachusetts, has a history of type 2 diabetes and high blood pressure 
and had been on dialysis for seven years before undergoing a human kidney transplant in 
2018. However, 
five years later, 
the transplanted 
organ showed 
signs of failure. He restarted dialysis in 2023, which caused serious complications that 
required regular hospital visits to manage. "He would have had to wait five to six years 
for a human kidney. He would not have been able to survive it," Dr. Winfred Williams, 
associate chief of the nephrology division at Mass General and the patient's primary 
kidney doctor, told The New York Times. 

An opportunity arose for Slayman to receive a pig kidney, and after discussing the 
procedure's potential risks with his doctors, he consented to the operation. The kidney 
itself came from eGenesis, a biotechnology company that's developing 
human-compatible engineered organs. The company uses the famous gene-editing 
system CRISPR to tweak the genes of its pigs. To make the organs suitable for people, 
the scientists snip out three genes involved in making carbohydrates, or sugars, found in 
pigs that the human immune system attacks. In addition, they add seven human genes 
that help prevent immune-related domino effects that could lead to transplant rejection. 
And finally,（ウ） they disable snippets of viral DNA — called endogenous retroviruses — 
in pigs' genomes that don't bother the pigs but can hurt humans, according to eGenesis. 

In all, the scientists make 69 edits in the pig DNA, CNN reported. As part of the 
transplant procedure, Slayman received two antibody-based treatments to help prevent 
organ rejection, as well as immune-suppressing drugs. The apparent success of the 
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procedure raises the hope that such transplants could one day be common. "Our hope is 
that dialysis will become obsolete," Dr. Leonardo Riella, medical director of kidney 
transplantation at Mass General, told The Washington Post. 

Slayman's surgery "also represents a potential breakthrough in solving one of the 
more intractable 

problems in 
our field, that 
being unequal 
access for ethnic minority patients to the opportunity for kidney transplants due to the 
ext 
< Scientific American 記事：Pig Kidney Transplanted into Living Human for First Time
より抜粋> 
 
問 1 下線部(ア) を訳しなさい。 
 
 
 
 
 
問 2 下線部(イ) を訳しなさい。 
 
 
 
 
 
問 3 下線部(ウ) を訳しなさい。 
 
 
 
 
 
問 4 下線部(エ) が示している内容について説明しなさい。 
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英語Ⅳ   生物・予防薬学領域 
 
 

次の英文は、2024 年 7 月に科学誌 Nature に掲載された研究論文について解説し

た記事である．読んで下の問に答えなさい． 
 

A protein that promotes inflammation could hold the key to a longer, healthier life.  
Blocking the protein, called IL-11, in middle-aged mice boosted metabolism, reduced 

frailty and increased lifespan by about 25%. Although a research team tested for these 
health effects only in mice, IL-11 and its molecular partners — which include chemical 
messengers for the immune system called interleukins — also exist in humans. And drug 
candidates that block IL-11 are already in human trials against cancer and fibrosis, a 
condition associated with ageing in which scar tissue replaces healthy tissue. 

Researchers have long known that chronic inflammation contributes to diseases 
associated with ageing. “(A) As the body grows older and accumulates damaged proteins 
and other molecules, the immune system often sees these as signs of a possible 
infection. This can trigger inflammatory responses that might cause further damage and 
contribute to diseases such as cancer and autoimmune disorders.” says Stuart Cook, a 
medical researcher who studies IL-11 at Duke–National University of Singapore 

Medical 
School. 

IL-11’s 
role in 
promoting inflammation has also long been clear. But the link between the protein and 
ageing was discovered by accident when Cook’s colleague, molecular biologist Anissa 
Widjaja, was testing a method for detecting IL-11. She happened to include in her assay 
a sample of proteins taken from an old rat, and the test revealed that IL-11 levels were 
much higher in that sample than in those from younger rats. 

(B) The result led the team, which had not previously focused on longevity, to head in 
a new direction. The researchers tested a variety of samples from young and old mice 
and found that IL-11 was consistently more abundant in older mouse tissues, including 
skeletal muscle, fat and liver tissue. When they deleted the gene that codes for the IL-11 
protein in some mice, the animals had improved healthspans — they were healthy for 
longer — and lived 25% longer than mice with normal levels of IL-11. The team 
obtained similar results when, for 25 weeks, they used an antibody against IL-11 to 
block the protein in mice who were 75 weeks old — roughly the equivalent of 55 years 
for a person. Similar antibodies are being tested in human trials against cancer and 
fibrosis. 

The magnitude of the response resembles that seen in some studies when mice are 
treated with rapamycin, a prominent drug in the anti-ageing field that is being tested for 
its benefits. “But rapamycin has been linked to unwanted side effects. That is good for 
lifespan, but not healthspan.” Cook says. 
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Determining the effect of anti-IL-11 drug candidates on longevity in people could be 
a challenge. A clinical trial examining the impacts on lifespan would be long and 
expensive, and the results could be difficult to interpret because many confounding 
factors can affect 

longevity. 
Instead, 

Cook says, 
researchers might do well to focus on a specific condition associated with ageing, such 
as lo 

 
問１ 下線部（A）を和訳せよ。 
 
問２ 下線部（B）冒頭の The result の指すものを明確にした上で、下線部（B）

全体を和訳せよ。 
 
問３ 下線部（C）について、なぜ “Ageing is a tough field” なのか。その理由と

考えられるものを日本語で説明せよ。 
 
問４ この論文でマウスに用いられている化合物（医薬品）は、既存の化合物（医

薬品）よりも優れている。それぞれ化合物名を記述し、本論文で用いられている

ものが既存のものより優れている理由を日本語で説明せよ。 
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英語Ⅴ   創薬化学領域 
 
 

次の英文を読み、下の問に答えなさい。ただし、英文中の内容を引用して答え

ること。 
 

Cyclic peptides are polypeptide chains taking cyclic ring structure. The ring structure 
can be formed by linking one end of the peptide and the other with an amide bond, or 
other chemically stable bonds such as lactone, ether, thioether, disulfide, and so on. 
N-to-C (or head-to-tail) cyclization is amide bond formation between amino and 
carboxyl termini, and many biologically active cyclic peptides are formed this way. 
Several cyclic peptides found in nature are used in clinic. The examples are gramicidin 
and tyrocidine with bactericidal activity, cyclosporin A with immunosuppressive 
activity, and vancomycin with antibacterial activity, and so on.  
①While peptides have been generally considered to be poor drug molecules, there are 

some advantages of peptide drugs too. Followings are the weakness of peptides and the 
strength will be discussed afterward. First, per oral absorption is poor for peptide drugs. 
In most cases, the route of administration is injection as peptides are not well absorbed 
in the gastrointestinal tract. Second, peptides are rapidly metabolized, even after 

successful 
absorption, 

by proteolytic 
enzymes. 

Third, peptides usually do not cross cell membrane as some small molecules do. If the 
target of a peptide drug is in the cytoplasm, the peptide may not even reach the target. In 
spite of these limitations, peptides can be good alternatives to small synthetic molecules 
because of following advantages. Peptide drugs can be less harmful, after acting on 
target molecules, as they will disappear rapidly by proteolytic degradation. The 
degradation products are simply amino acids and would not have toxicity. Peptides can 
work on their targets very selectively, as the interaction with the targets is very specific 
compared to small molecules. Considering these strengths, it is not surprising that there 
are many peptide drugs available in the market. These peptide drugs include receptor 
agonists and antagonists, peptide hormones and analogs, HIV protease inhibitors, and so 
on. In addition to the merits of peptides as drug molecules, cyclic peptides could make 
even better peptide drugs.  

Usually, ②cyclic peptides show better biological activity compared to their linear 
counterparts due to the conformational rigidity. The rigidity of cyclic peptides decreases 
the entropy term of the Gibbs free energy, therefore allowing the enhanced binding 
toward target molecules, or receptor selectivity. Another benefit from cyclic structure is 
the resistance to hydrolysis by exopeptidases due to the lack of both amino and carboxyl 
termini. Cyclic peptides can be resistant even to endopeptidases, as the structure is less 
flexible than linear peptides.  
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問１ 下線部①のペプチドを医薬品として用いる際の弱点を３つ挙げなさい。 
 
問２ 下線部①のペプチドを医薬品として用いる際の利点を２つ挙げなさい。 
 
問３ 下線部②の環状ペプチドが構造的な剛性により、直鎖状ペプチドと比べて

優れた生物的活性を示す理由を２つ挙げなさい。 
 
 
 
 


