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Q1. Translate the following Japanese text into English. 

 

近年、生命科学分野において、研究不正が深刻な問題となっている。 データの捏造や盗用は、研究

者自身の信用を損なうだけでなく、その研究に基づいた医療行為の安全性をも脅かす。 不正行為

が発覚した場合、その研究者は厳しく処分され、将来の研究活動を続けることが困難になる。 研究

者が高い倫理観を持ち続け、これらの不正行為を回避することは、科学の健全性を守る上で極めて

重要である。 

 
 
Q2. Translate the following English text into Japanese. 
 

Diabetes mellitus is a group of metabolic diseases characterized by high blood glucose levels that result 

from defects in insulin secretion, its action, or both. Normally, blood glucose levels are tightly 

controlled by insulin, a hormone produced by the pancreas. When the blood glucose elevates, insulin 

is released from the pancreas to normalize the glucose level by promoting the uptake of glucose into 

body cells. In patients with diabetes, insufficient production of insulin or lack of response to insulin 

causes hyperglycemia. Diabetes is a chronic medical condition, meaning that although it can be 

controlled, it lasts a lifetime. 

(Sourced from https://www.medicinenet.com/diabetes_mellitus/article.htm) 
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Read the following text and answer the questions in English. 
Title: Xylitol and Dental Caries 

Dental caries remains one of the most common chronic diseases worldwide, even after decades of 
progress in fluoride use and preventive programs. In many countries, parents and patients ask for simple 
everyday products that might help prevent cavities with minimal effort. Among these options, xylitol, a naturally 
occurring sugar alcohol used as a sweetener, has attracted attention. It is found in sugar free products such as 
chewing gum, mints, toothpaste and lozenges. Because xylitol tastes sweet but is not easily fermented by major 
cariogenic bacteria, it is often promoted as a functional ingredient that may help protect teeth between meals. 
However, the science behind xylitol is more complex, and understanding what the evidence shows is important 
for both clinicians and patients. 

 
Chewing gum is one of the most common delivery vehicles for xylitol. Chewing stimulates salivary 

flow, which plays a key protective role by washing the mouth, diluting acids and providing minerals that support 
remineralization of enamel. For this reason, some of the positive effects observed in clinical studies may come 
from stimulated saliva rather than from xylitol itself. This distinction matters when results are interpreted, 
especially in trials that do not include a comparison group that uses sugar free gum without xylitol. If both 
groups show improvement, the change may reflect the benefit of chewing rather than a specific effect of xylitol. 
Researchers stress the need for well-designed studies that can separate these effects. 

 
Recent systematic reviews have summarized the available evidence. A consistent message is that 

xylitol chewing gum may reduce caries risk in certain circumstances, particularly in children who already have 
moderate to high levels of caries at baseline. In these groups, daily use of xylitol gum, taken several times per 
day, has been associated with reductions in new caries lesions compared with no gum or a non-xylitol control. 
By contrast, xylitol candies and lozenges have shown much less consistent results. Some trials report modest 
benefits, while others find no meaningful difference compared with control groups. The reasons remain unclear, 
but variation in dosage, product formulation and compliance probably contributes to the mixed findings. 

 
Another area of research concerns whether xylitol has specific effects compared with other polyols 

such as sorbitol. Laboratory and clinical studies have suggested that mutans streptococci, a group of bacteria 
strongly linked to dental caries, may have difficulty metabolizing xylitol. Several trials report reductions in 
mutans streptococci counts among people who routinely chew xylitol gum. A smaller number of studies also 
note decreased plaque accumulation. These findings support the idea that xylitol may have a biological 
mechanism that differs from the mechanism of sorbitol. However, the evidence becomes less clear when actual 
caries outcomes are examined. Only a limited number of clinical trials directly compare xylitol gum with 
sorbitol gum, and these studies differ widely in sample size, study duration, dosage and criteria for assessing 
caries. As a result, it is difficult to draw firm conclusions about which gum is superior for caries prevention. 
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These limitations underline an important theme in modern preventive dentistry, that a strategy which 
works well in one group may show little or no benefit in another group. Children who already brush twice daily 
with fluoride toothpaste and have low sugar intake may experience only minimal additional benefit from 
chewing xylitol gum. In contrast, children with high caries experience, frequent sugar consumption or limited 
access to dental care may see measurable improvements. Therefore, a universal recommendation for xylitol 
products is unlikely to be appropriate, and clinicians must consider individual risk profiles. 

 
Xylitol has also entered public discussion in ways that sometimes move ahead of the science. 

Advertisements and social media posts present xylitol products as proven or guaranteed, and in some cases 
imply that they are as effective as fluoride. The current evidence does not support such strong claims. Fluoride 
toothpaste remains the foundation of caries prevention and is supported by decades of research. Xylitol products 
should not be promoted as replacements for fluoride or professional care. Some marketing materials suggest 
that xylitol candies provide the same benefits as xylitol chewing gum, even though clinical results for candies 
and lozenges are weaker and less consistent. 

 
Another practical issue concerns dosage and compliance. Clinical trials that report benefits commonly 

used relatively high daily doses of xylitol taken at regular intervals. In everyday life, patients may not use the 
products as frequently or as consistently as study protocols require. Furthermore, not all commercial products 
contain enough xylitol to match the doses used in research. Occasional or irregular use is therefore unlikely to 
reproduce the effects seen in controlled trials. Dentists need to explain that any benefit from xylitol depends on 
both dose and regular use, and that the choice of product also matters. 

 
Despite these issues, xylitol chewing gum can play a useful role in preventive dentistry. It is affordable, 

widely available and acceptable to many patients. For individuals who can safely chew gum, especially those 
with high baseline caries risk, frequent snacking, reduced saliva flow or limited access to dental care, xylitol 
gum may serve as a practical additional measure. It is best regarded as an adjunct to established preventive 
strategies rather than an alternative to them. 

 
The most appropriate message is one of balanced, evidence-based guidance. Xylitol is not a cure for 

caries, but it is not an empty marketing idea either. It can provide measurable benefits in specific contexts, 
particularly among individuals at higher risk, but it must be integrated into a broader plan that includes fluoride 
toothpaste, dietary counselling and regular dental check-ups. Dentists have an important role in helping patients 
understand both the potential and the limitations of xylitol products so that decisions are guided by evidence 
rather than by advertising claims. 
 
【参考文献】Söderling E and Pienihäkkinen K. BMC Oral Health. 2025; 25: 1275. 
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What kind of lecture do you want to have in the PhD program?  Write in English within 100 words, and 
write the number of words at the end. 
 


