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戸

（一般選抜I期）

専修に関係した専門科目

問L食物中の栄養素は、 主に小腸上皮細胞に存在するそれぞれに特異的な輸送体で、生体内に取り

込まれます。 グルコ ー スはエネルギー源として重要な栄養素ですが、 グルコ ー スを出来る限り

多く吸収するためのしくみ（図1)について、 説明してください。

問2. 消化管内を通過する水の約85％は小腸で吸収されます。 水の小腸上皮細胞での吸収は、 浸透

圧差に従って行われ、 浸透圧が低い（水の多い）ところから、 高い（水の少ない）ところに移

動します。 水が吸収されるしくみ（図2)について説明してください。

問3． 腸管上皮組織は、 外（消化管内）から生体内を守る機能を有しています。

腸管上皮のバリア機能について、 知っていることを述べてください。
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園1. 小腸上皮細胞におけるグルコ ー スの吸収
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図2. 小腸上皮細胞における水の吸収

出典：「人体の正常梱造と機能 Ill消化管」（口本医事新報社）
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本部分については
著作権上の制約により
掲載することができませ
ん。
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問題I ~IIから一問を選んで、 各問いに答えなさい。

圧
以下の英文を読んで， 問いに答えなさい。

問1.

問2,

問3.

（～—、-般選抜 I 期）

英語

入学試験問題

A. Obesity and the comorbidities associated with obesity remain a global health problem. Recent estimates in the 

USA indicate that approximately one-third of the adult population is obese. Although there are many proposed 

genetic and environmental factors that predispose individuals to weight gain, the fundamental cause of obesity 

is an imbalance between dietary intake and ene弔y expenditure. Exce5s fat mass develops over time from a very 

small positive energy imbalance.

B. Therearemanydietav,and toalcsserextent.nhamacologicaI stmtegieswhichhayebcenshownto岨鉛詮四四
balance in a manner that results in successful weight l·eduction. Such tilerapies tY下icallv affect one or morc 

aspccts ofenergv balance including appetite, nulrient absomtion, or (hennogenesis. Epidqmiological evidence 

皿dseverJ ra血omized conirolledintervenlion trials have shownan inverse relationship between habilual tca 

COL1Sumption (pre_dominately gmcntea)and levclsofbodv fatandwaistcircumfemng¢
ハ

WhilegreenteaC(lniains

an array of compounds, the putative antiobesity effects have been most commonly attributed lo the polyphenolic 

fraction of green tea, specifically the catechins. Green tea catechins (GTC) may affect multiple aspects of energy 
balance thal, in aggregate, result in body weight and fat loss. 

C. The mechai1isms whereby GTC influence body weight and body composition remain an active area of
investigation. Much of the work iu humru,s has focused on the effects of GTC on thcrmogenesis and substrnte 

oxidation, both of which are mediated by sympathetic nervous system activity. Other potential mechanisms 

include modifications in appetite control, down-regulation of e11Zy'mes involved in hepatic lipid metabolism,and 

decreased nutrient absorption. Evidence for each of these purported mech皿isms, with particular reference to 

studies in humans, will be presented. 
なお途中省略したところがある。

出典：Tia MRains, Sanjiv Aganval, Kevin C,Maki. Anti obesity effects of green tea catechhis: a mechanistic review 

Journal ofNutritional Biochemistry 22 (2011) l-7 

段落Aの全文を和訳せよ。

段落8の下線部分を和訳せよ。

段落Cを読んで、緑茶カテキンの抗肥満作用のメカニズムがどのようにまかれているか説明せよ。
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本部分については
著作権上の制約により
掲載することができませ
ん。
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三
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十←き五
央叩

以下の英文は、 2015年に発表されたAQP3に関する論文0)一部である。 問1～閤3に答えよ 3

入学試験問題

A. Aquap()rins (AQPs) arc a family of small integral membrane proteins; in the plasma membranes of many 

human tissues, some members of this fatnily ai·e exp1'邸sed, which serve as selective water ti·anspo1ters to 

regulate water homeostasis. Thirteen different aquaporins have been idじntified in human tissues. Among these, 

Aquaporin3 (AQP3) is the most dominantly expressed AQP in the colon. The role of AQP3 in the 

gastrointestinal tract has恥en considered to be mo1-e importatit wiih respect to constipation 01· diarrhoea, since 

AQP3 protein was found to be expressed not only in the b邸olateral but also in the apical membnmc in the 

human colon. AQP3 is a known aquaglyceroporin, which not only transports water, but can also transpo1t

glycerol and a few other small molecules. Multiple studies have su眸ested租1 association between the regulation

of AQPJ exp,-ession function and diarrhoea.

B. Diarrhoea is one of the most common intestinal symptoms caused by bacterial invasion and is patltologically

characterised by imbalanced water transfer. Lipopolysaccharide (LPS) is the major constituent of the outer 

envelope ofGram-ncg.'ltivc bacteria、which is thought to be a main cause of serious di叩hoea in m皿y patients.

Although previous studies have shown that LPS decre邸ed lung aquaporin levels in a lung inflammation rat 

model and salivary gland aquaporin in a human airway submucosal gland cell line, whether diarrhoea induced

by the endotoxin LPS affects the expression of AQP3 in colon epithelial cells remai11S undetern1ined. in this•' 

study, we attempted to ex出nine the modulation o「AQP3a「ler LPS exposure in the human colonic epithelial cell 

line HT-29、

C. Regulating the expression or function of AQP3 in the colon may represent a promising therapeutic strategy for

the clinical management of diarrhoea. There is currently a pro「ound interest in further understanding the 

regulatory mechanism of AQP3 expression in the colon. Mitogen-activated protein kinase (MAPK) plays an 

impo虚nt role in the transduction of signals from the extracellular space to the nuclem. MA PK modulates the 

expression of several transcriptional factors. There are three members of the MA PK signalling pathway: 

extracellul釘 signal-regulated kinase (ERK), c-Jun N-terminal kinase (JNK) and p38. ERK is activated in

response to growth factors and intracellular calc.ium increases, while JNK and p38 are activated by a variety of 

cellular stresses, such as inflammatory cytokines and heat shock proteins. Some studies have sho,m that the

expression of aquaporin was modulated via the p38/.TI屯<signalling pathway by various stimulation factors, such

as LPS, tissue ischaemia, and changes in osmolality. 
なお途中省略したところがある。

出典：Feng-Xia Li, Li-Zhen Huang, Chuan Dong、Jun-Ping Wang, Hong-Juan Wu, Shao-Min Shuang. 
Down-regulation of aquaporin3 expression by lipopolysaccharide via p3 &/c-Jun N—termin叫kinase signalling 
pathway in HT-29 human colon epithelial cells. World J Gastroente;-of 2015 April 21; 21(15): 4547-4554. DOI: 
I0.3748/wjg.v21.il 5.4547. 

見

問1． 段落Aをすべて和訳せよ。

問2. 段落Bをすべて和訳せよ。

問3． 段落Cには、 3つのシグナル伝達系路ERK, JNK, p38について書かれている。
このうち、 AQP3の発現埒を制御すると考えられている経路はどのように説明されているか。
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本部分については
著作権上の制約により
掲載することができませ
ん。


