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問題 1 次の文章を読んで、以下の問１〜5 に答えなさい。 
 
Childhood deaths are the end-result of the complex interaction between health, nutritional and 
environmental factors. In the developing world, underweight, micronutrient deficiencies 
(vitamin A, zinc, iron), and suboptimal beast-feeding lead to aggravated morbidity and higher 
risk of death from diseases such as pneumonia, diarrhea, measles, HIV/AIDS, and malaria. A 
contaminated environment (unsafe sanitation, air pollution) is also a common contributor. Other 
determinants, include access and utilization of prenatal care, immunizations, and maternal 
education. 

(1)Global rates of under-five child mortality (U5MR) have been declining modestly but 
consistently for the past two decades, albeit at a pace too low to meet the targets defined by the 
Millennium Development Goals (MDG). Still, an important milestone was reached by 2010, 
when for the first time the number of under-five deaths fell below the 10 million/year mark. A 
revised methodology for mortality estimates was recently introduced by UN agencies. Using 
this new approach, the data show that between 1990 and 2010 U5MR has declined from 88 to 
57 per 1000 live birth, equivalent to a reduction from 12 million deaths in 1990 to 7.6 million in 
2010. (2)During these 20 years, the rate of decline in mortality has slightly accelerated from the 
first decade to the second (1.9%-2.5%), but remains well below the MDG target of 4.4% per 
year. Infant mortality rate (deaths in the first 12 months of life), which accounts for almost 40% 
of U5MR, has also declined, from 32.5/1000 in 1990 to 22.8/1000 in 2010. There is a marked 
difference in mortality rates between developed and developing countries. For U5MR, the 2000 
figures are 6.8/1000 for developing countries. Similarly, there are clear disparities in mortality 
rate within the developing world. 
 Major factors driving the continuing reduction in child mortality are improved sanitation, 
expanded immunization and (3)micronutrient supplementation programs, and breast-feeding 
promotion. Maternal education and income, and social empowerment of women of reproductive 
age have also been found in favorably impact on child mortality.  
 As for micronutrient supplementation, based on the evidence from numerous field trials 
showing significant benefits from micronutrient supplementation, several countries have 
implemented regional or national supplement distribution programs. Although the supplement 
themselves are usually inexpensive, the logistics of mass distribution (transportation, coverage, 
etc.) are complex and difficult to sustain over time. Distribution programs, therefore, are 
considered an interim response to endemic deficiencies, with the ultimate goal of ensuring 
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adequate intake through locally available foods, with or without fortification. (4)Nevertheless, 
given the complexity of factors affecting food availability and intake in different populations, it 
is likely that micronutrient supplementation will continue to be a cost-effective option for the 
immediate future. 
 Food fortification is a powerful approach to combat micronutrient malnutrition. Although its 
implementation and sustainability is more complex than for supplement distribution, it can take 
advantage of market forces and food distribution channels, requiring little direct involvement 
from the target population. The requirements for a successful fortification program have been 
well defined. A number of countries have implemented fortification programs with varied 
degree of success. Agricultural policies can provide incentive to rotate crops and to enhance the 
diversity and yield of foods grown and available. Agricultural technology, selective crop 
breeding, and transfer of technology may aid in increasing the micronutrient content of 
particular food. Finally, sustainability will ultimately depend on progress in (5)educating 
consumers and on the overall behavioral change of the population. 
 
語注. Millennium Development Goals：2000 年 9 月にニューヨークで開催された国連ミ

レニアム・サミットにて採択された国連ミレニアム宣言と、1990 年代に開催された主

要な国際会議やサミットで採択された国際開発目標を統合し、一つの共通の枠組みとし

てまとめたもの。極度の貧困と飢餓の撲滅など，2015 年までに達成すべき 8 つの目標

を掲げた。 
  

出典： Nutrition in pediatrics, 5th edition 
 
 
問 1 下線部(1)に関し、５歳以下の子どもの死亡率を下げるのに必要な主要な要因は何

か、日本語で説明しなさい。 
 
 
 
 
 
 
問 2 下線部(2)を和訳しなさい。 
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問３ 下線部(3)のプログラムは最終的に、どのような手段にとって代わられるべきと著

者は述べているか、日本語で簡潔に説明しなさい。 
 
 
 
 
 
 
 
 
 
 
 
問４ 下線部(4)を和訳しなさい。 
 
 
 
 
 
 
 
 
 
 
問５ 下線部(5)に関し、どのような教育が想定されるのか日本語で説明しなさい。 
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問題 2 次の文章を読んで、以下の問１〜4 に答えなさい。 

(1)Artificial intelligence (AI) is expected to revolutionize many aspects of society through its 
ability to optimize processes and decisions using computer-based algorithms. Healthcare 
innovation is an area of great promise for AI, with enormous potential socioeconomic impact. In 
the last 15 years, (2)two main advances have laid the foundations for a boom in AI in healthcare 
innovation. Firstly, databases and electronic health records have started to systematically collect 
integrated digitalized medical data for large numbers of patients and asymptomatic individuals. 
Secondly, powerful computing platforms based on high performance computing and cloud 
computing have become available through hardware improvements, particularly in graphics 
processing units. 

(3)Machine learning is a field of AI and is based on computational statistical algorithms that 
allow computers to learn directly from data, without being explicitly programmed. Thus, for 
example, machine-learning techniques have the potential to automatically identify the most 
important features related to key differences in patient data, that is, disease versus healthy. The 
potential applications of machine learning in healthcare are vast, including screening, disease 
detection and classification, patient risk stratification, and optimal therapy selection. In this 
issue of Nature Medicine two studies demonstrate the power of machine learning applied to 
cardiology. Both studies describe deep-learning algorithms applied to large datasets of 
electrocardiograms (ECGs), the most widely used and perhaps simplest recordings in the clinic, 
and indicate that machine learning can be applied to identify heart rhythm abnormalities and 
mechanical dysfunction. 
 

(4)Deep learning, a type of machine learning inspired by how the brain is connected and works, 
is based on algorithms, also known as models, consisting of interconnected nodes called 
neurons arranged in a network layout. Neurons in the deep-learning network are activated 
according to the data inputs, which were ECGs in these studies. Their activation propagates 
through the network, providing the ability to learn the relationship between input and the output 
data (such as patient or rhythm classification) through a process called empirical learning. Once 
the neural network is trained, its performance is evaluated on an independent dataset that was 
not used for training, and statistical metrics such as sensitivity, specificity, and accuracy are 
calculated. 
 
The focus of the study by Hannun et al. is cardiac rhythm classification using a deep neural 
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network built on a large clinical dataset of 91,232 single-lead ambulatory ECG recordings from 
53,877 patients. The authors’ goal was the identification of 12 classes of cardiac rhythm from 
the ECG data. Validation was performed against an independent test dataset annotated by a 
certified board of cardiologists. The algorithm showed excellent performance in its ability to 
identify individual rhythm classes. The authors assessed the accuracy of the results using the 
average area under the receiver operating characteristic curve (AUC), which would be 1 for 
perfect rhythm classification and 0.5 for a random classification of rhythms, and achieved an 
impressive AUC of over 0.91 for each of the individual rhythm classes. The algorithm 
outperformed all individual cardiologists who conducted the classification by eye before 
reaching consensus with additional colleagues. 
 
Automatic detection of cardiac rhythms (such as that shown in ref. 2) is becoming increasingly 
important with the emergence of wearable devices, which allow continuous individual 
monitoring and require robust, rapid, real-time analysis of ECG signals to avoid storage of large 
amounts of data. An example is KardiaBand from AliveCor4, a smartphone application based on 
machine learning for the identification of atrial fibrillation episodes from ECG. These 
technologies come with substantial technical, ethical, and clinical challenges. 
 

出典：Nat Med 2019 Jan;24(1)22-23 より引用、改変 
 
deep learning: 深層学習 
 
 
問 1 下線部(1)を和訳しなさい。 
 
 
 
 
 
 
 
問 2 下線部(2)の内容について日本語で説明しなさい。 
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問 3 下線部(3)の内容について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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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＞ 

PCR に関する以下の問(1)〜(3)に答えなさい。 

(1) PCR とは何の略か、英語で答えなさい。 

(2) PCR の原理を説明しなさい。 

(3) PCR はどのようなことに役立っているか、例を一つ挙げて説明しなさい。 

 

 

＜問題 2＞ 

体循環の動脈と静脈について、以下の問(1)(2)に答えなさい。 

(1) 両者の間の共通点を、(a) 生理学的、(b) 組織解剖学的、(c) 薬理学的観点から、述べなさ

い。 

(2) 両者の間の異なる点を、(a) 解剖学、(b) 組織学、(c) 血行動態、(d) 血液ガス分圧、(e) 識別

法の観点から述べなさい。 

 

 

＜問題 3＞ 

分子生物学研究において、制限酵素が使用される目的を記述しなさい。またこの酵素の起源、特

徴、機能、本来担う生物学的役割についても言及しなさい。 

 

 

＜問題 4＞ 

(1) 脂質二重膜を介し細胞内外のイオン濃度は異なる。ヒトにおける細胞内外の主イオンについて

述べ、また静止電位について知るところを述べなさい。 

(2) ナトリウムチャネルブロッカーの局所麻酔薬の作用について、「活動電位」というキーワードを用

い説明しなさい。 
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