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I. Read the following sentences and answer the following 5 questions.  

 

Smoking is a well-known lifestyle habit associated (①) periodontal disease. As shown 

in this paper, based (②) the observation studies and clinical studies that had examined the 

treatment effects, there is no doubt that smoking affects periodontal status. 

 With regard (③) the mechanisms underlying the effects of smoking on periodontal 

tissue, there are various possibilities. Smokers, compared to non-smokers, have high serum 

cadmium and lead levels, and smokers with extensive periodontitis have even higher serum 

cadmium and lead levels. Therefore, it is possible that increased levels of heavy metals due to 

smoking might affect the condition of periodontal tissue inflammation. Gingival blood flow is 

decreased in patients with periodontitis compared to individuals with healthy gums regardless of 

smoking status, and smoking has been shown to decrease gingival blood flow. Furthermore, given 

that smoking cessation increases gingival blood flow in smokers who do not have periodontitis, 

a decrease in gingival blood flow due to smoking is likely to affect periodontal status. 

 An article regarding a meta-analysis performed (②) the basis (④) the two studies 

mentioned in this paper, which had examined the effects of smoking cessation on periodontal 

treatment, demonstrates that smoking cessation was effective in ( ⑤ ) periodontal pockets1). 

The microbial composition of subgingival plaque in individuals who could not quit smoking 

during periodontal treatment resembled that observed at baseline, whereas clear changes were 

observed in the microbial composition of those who succeeded in quitting smoking. These 

findings suggest that differences in the treatment effects associated ( ① )  successful or 

unsuccessful smoking cessation might be influenced by variable changes in the microbial 

composition. However, given that no significant difference was observed in attachment levels or 

BOP2) associated (①) successful or unsuccessful smoking cessation, it has been concluded that 

the effect of smoking on periodontal treatment is limited.  (1) Moreover, since both studies left 

the success of smoking cessation to the autonomy of the patient, it is also possible that differences 

in characteristics of patients themselves, in terms of whether they were able to quit smoking or 

not, could have affected the differences in treatment effects. 

 In maintenance therapy following periodontal dynamic therapy, BOP is used as a risk 

indicator for periodontal disease progression. On the other hand, as smoking affects peripheral 

blood flow in periodontal tissue, BOP is low in smokers, including those who had smoked in the 

past, hence, caution is required when assessing BOP in individuals with smoking experience. The 

follow-up study on maintenance therapy in smokers and non-smokers showed that even in 
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smokers, maintenance of periodontal status to the degree almost equivalent to that achieved in 

non-smokers can be expected if they undergo regular maintenance therapy. However, as for 

individuals undergoing long-term SPT3), it is ideal to recommend smoking cessation to the extent 

possible when performing periodontal treatment for smokers, since smokers have a higher risk of 

tooth loss compared to non-smokers. 

 Since smoking increases the risk of periodontal disease and tooth loss ( ⑥ ) various 

lifestyle-related diseases, it goes without saying that guidance on smoking cessation as primary 

prevention should be promoted, and it is also important to encourage patients who are undergoing 

periodontal treatment to quit smoking by explaining that smoking exacerbates periodontal disease 

and affects treatment prognoses. Moreover, given the fact that second-hand smoking also 

increases the risk of periodontitis, consideration of others around smokers, let alone smokers 

themselves, will be necessary. 

 

1) Periodontal pocket; There is a pocket-like crevice between the tooth and the gum, which is 

called a "periodontal pocket". If the periodontal pocket is 1 to 2 mm deep, the gums are in 

good health. When plaque adheres between the teeth and gums, the inflammation caused by 

the infection gradually spreads to the inside of the gums, enlarging periodontal pocket. It can 

be said that the deeper the depth of the pocket is, the more advanced the periodontal disease 

is. 

2) BOP; bleeding on probing. Bleeding when measuring (probing) a pocket for periodontal 

disease. 

3) SPT; supportive periodontal therapy. Patient self-care and dental care after periodontal 

treatments which are needed to maintain healthy periodontal tissues. 

 

Quoted from：The current evidence of dental care and oral health for achieving healthy longevity 

in an aging society 2015.  

 

 

Question 1  Select the most appropriate words to fill in the blanks ① to ④ one by one from 

the list below. Put the same word in the blanks with the same number. Do not insert the same 

word in the blanks with multiple numbers. 

 

1. why  2. with   3. well  4. of  5. on  6. other  7. to  8. tall  9. the 
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Question 2  Fill in the blank ⑤ with the most appropriate word among words listed below. 

 

1. reducing  2. enlarging   3. arising  4. removing 

 

 

 

 

Question 3  Select one of the following sentences that is closest to the meaning of the underlined 

part (1) and write its number. 

 

1. It affects the therapeutic effect of periodontal disease whether or not the patient smokes. 

2. There is no correlation between patient smoking and the therapeutic effect of periodontal 

disease. 

3. The personality that achieves smoking cessation affects the therapeutic effect of periodontal 

disease. 

4. Since smoking cessation of patients is voluntary, it has nothing to do with the therapeutic 

effect of periodontal disease. 

5. Periodontal disease is improved by quitting smoking in patients. 

 

 

 

 

 

Question 4  Briefly explain two examples of common health hazards caused by smoking that are 

not mentioned in the article text above. 

 

 

 

 

 

 

 

Question 5  Fill in the blank ⑥ with the most appropriate phrase among phrases listed below. 

 

1. on the other hand  2. except for  3. in short  4. as well as 5. that is 
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II. Read the following sentences and answer the following 5 questions.  

 

Most of you are alive to read this thanks to Alexander Fleming. Millions of lives have been 

saved by his discovery of penicillin and antibiotics. If an antibiotic hasn’t saved you personally, 

it has saved one of your ancestors. 

 

 What distinguished Fleming from other scientists was that he thought like an artist; he was 

more interested in experiments that went wrong than those that worked. He didn’t follow the 

logical and reasonable path but searched instead for the weird and different. He favoured the 

methods of artists over those of scientists. 

 

In September 1928, Fleming found a fungus killing abandoned bacterial cultures. He was 

fascinated by the colours and patterns they created. This led to Fleming discovering the 

antibiotic properties of penicillin, properties that would change the world of medicine for ever. 

Many other scientists had seen penicillin growing on their Petri dishes before Fleming, but they 

had dismissed them as mistakes and thrown them away. 

 

Fleming was a keen watercolour painter. He had more affinity with the artists he mixed with at 

the Chelsea Arts Club than with his fellow scientists. He also painted in unusual mediums, 

depicting dancers, buildings, battle scenes and other subjects using bacteria. He created these 

paintings by growing microbes in Petri dishes filled with agar, a gelatin-like substance, applying 

different species to different areas according to the colour he knew they would grow as. The 

colours of the bacteria paintings were vibrant. The reality that 1) were added they to alive  

Fleming’s excitement. Fleming’s palette grew richer as he continued to discover bacteria with 

suitable pigments. He collected bacteria for their artistic qualities while other scientists only 

collected what was useful or practical. 

 

Fleming was as much an artist as a scientist and blurred the lines between the two disciplines. 

His lab was as messy as an artist’s studio. Petri dishes, microbes and scientific equipment were 

scattered randomly about. When Fleming discovered penicillin, 2) really for looking had what 

been he was something he could use in one of his paintings, something rare. Fleming spent his 

life searching for the unusual and the processes that created them. 
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Fleming made other discoveries as he searched for the strange and unusual. Once, he let mucus 

drip from his nose onto a Petri dish just to see what would happen. A new colour? A new 

bacterium? He found that his mucus killed bacteria. He had discovered lysozyme, an antibiotic 

produced naturally by the body. Fleming discovered the unique in what others had thrown in the 

trash. 

 

Most of the great scientists, despite dedication to their subject, were deeply interested in the arts 

and wrote novels, painted, played music and sculpted. Einstein played the violin every day, and 

took his instrument everywhere with him. Norbert Wiener, the founder of cybernetics, wrote 

novels. Darwin was deeply interested in Shelley. Niels Bohr adored Shakespeare. Their broad 

interest in culture enriched their own subjects. 

 

Innovate companied like Danish hearing-aid producer Oticon appreciate the benefits of 

generating the cross-pollination of ideas. They discovered that spontaneous meetings were 

taking place on stairwells in their offices. Employees from different floors were exchanging 

ideas and information. Oticon widened the stairs to encourage these multidisciplinary 

discussions. Nokia encouraged their staff to eat lunch in their cafeteria and not to eat at their 

desk or go out. Their employees mixed with people from diverse departments and it was as 

valuable way of cross-pollinating ideas. Successful creative thinkers search for ideas from any 

source. 

 

Quoted from：The Art of Creative Thinking by Rod Judkins published in 2015 by SCEPTRE 

 

Question 1  What distinguished Fleming from other scientists? 

 

 

 

 

 

Question 2  How was penicillin discovered? 
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Question 3 a. Regarding the underlined part 1), rearrange the words to complete the sentence. 

 

 

 

 

           b. Regarding the underlined part 2), rearrange the words to complete the sentence. 

 

 

 

 

 

Question 4  How was lysozyme discovered? 

 

 

 

 

 

 

 

 

 

Question 5  Why did Nokia encourage their staff to eat lunch in their cafeteria? 
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Select any two of the following four questions, and write your answers on answer sheets provided. 

Use one sheet per question (if you need more space for answers, continue them on the reverse side of 

the sheet). Please make sure that you write the number of question you selected in the answer sheet.  

 

<Question 1> 

Explain the mechanism how intestinal environment such like microbiome influences functions and 

pathology of the brain. 

 

 

 

<Question 2> 

Explain the relationship between obesity and chronic inflammation in terms of disease development. 

 

 

 

<Question 3> 

Explain four major treatments for cancers. 

 

 

 

<Question 4> 

Regarding post-translational modification (PTM) of protein, answer the following two questions (Q1 

and Q2). 

Q1: Describe examples of PTM of proteins in mammals. 

Q2: Select one of the PTM listed above, and explain the characteristics of PTM, such as the target 

amino acids, the related enzymes, the organelle in which the modification occur, and its biological 

significance. 
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