
Teacher’s Manual

Science Reader II
in association with nature

Kevin Cleary / Yuji Suzuki 
Yusuke Kondo / Shoji Miyanaga / Yusuke Okada / Tsukasa Yamanaka



1 Science Reader II  Teacher’s Manual 

UNIT 1 Lizards succumb to global warming 
 
Exercise 1
1. (1)
2. (2)
3. (2)
4. (3)
5. (3)
6. (2)
7. (3)

Exercise 2
1. (3)
2. (1)
3. (2)
4. (3)
5. (1)
6. (2)
7. (1)
8. (3)
9. (2)
10. (1)

Exercise 3
1. five sixths
2. two ninths
3. three and two fifths
4. thirteen quarters or thirteen over four
5. one hundred twenty-seven over three hundred forty-five

UNIT 2 Fossil rewrites early human evolution
 
Exercise 1
1. (3)
2. (3)
3. (2)
4. (3)
5. (1)
6. (3)
7. (3)

Exercise 2
1. (3)
2. (1)
3. (2)
4. (3)
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5. (1)
6. (2)
7. (3)
8. (2)
9. (3)
10. (1)

Exercise 3
1.  zero point five four
2.  zero point nine eight six
3.  zero point three nine seven
4.  twenty-four point two two
5.  five hundred forty-nine point zero two

UNIT 3 Cutting calories may improve memory
 
Exercise 1
1.  (3)
2.  (3)
3.  (2)
4.  (1)
5.  (1)
6.  (1)
7.  (2)

Exercise 2
1.  (1)
2.  (1)
3.  (2)
4.  (3)
5.  (1)
6.  (2)
7.  (3)
8.  (3)
9.  (1)
10. (1)

Exercise 3
1.  Three hundred forty-six thousand, five hundred thirty-eight.
2.  Forty-five million, one hundred twenty-nine thousand, eight hundred seventy-one.
3.  Six billion, one hundred thirty-four million, nine hundred seventy-five thousand, four hundred 

and five.
4.  Seventy-five billion, nine hundred twenty-six million, seven hundred thirty-eight thousand, 

three hundred and seven.
5.  Ten trillion, ninety-eight billion, thirty-four million, one hundred seventy thousand and 

thirteen.
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UNIT 4 Animal-rights activists invade Europe
 
Exercise 1
1.  (2)
2.  (1)
3.  (2)
4.  (1)
5.  (1)
6.  (3)
7.  (3)

Exercise 2
1. (2)
2.  (3)
3.  (1)
4.  (3)
5.  (3)
6.  (3)
7.  (2)
8.  (3)
9.  (2)
10. (2)

Exercise 3
1.  One million, three hundred forty-two thousand, nine hundred fifty-four plus five million, two 

hundred forty-five thousand, seven equals (or is equal to, is) six million, five hundred eighty-
seven thousand, nine hundred sixty-one.

2.  One hundred forty-two thousand, four hundred sixty-seven minus fifty-six thousand, nine 
hundred sixty-five equals eighty-five thousand, five hundred two.

3.  One hundred fifty-four times two thousand, four hundred seventy-eight equals three hundred 
eighty-one thousand, six hundred twelve.

4.  Twenty-three thousand, six hundred seven divided by six thousand, two hundred fifty equals 
three point seven seven seven one two.

UNIT 5 Brain implant allows mute man to speak
 
Exercise 1
1.  (3)
2.  (2)
3.  (3)
4.  (1)
5.  (1)
6.  (2)
7.  (1)
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Exercise 2
1.  (3)
2.  (1)
3.  (1)
4.  (3)
5.  (2)
6.  (1)
7.  (1)
8.  (2)
9.  (1)
10. (3)

Exercise 3
1.  Five over three minus nine over four equals minus seven over twelve.
2.  Seven over nine times four over seven equals four over nine.
3.  Nine over ten divided by seven over nine equals eighty-one over seventy.
4.  a over b plus c over d equals the sum of ad plus bc, all over bd.
5.  x over y multiplied by five equals five x over y.

UNIT 6 Blood tests using sticky tape and paper
 
Exercise 1
1. (2)
2. (1)
3. (1)
4. (3)
5. (2)
6. (1)
7. (3)

Exercise 2
1. (1)
2. (3)
3. (2)
4. (3)
5. (3)
6. (2)
7. (1)
8. (1)
9. (2)
10. (1)

Exercise 3
1. x squared
2. x cubed
3.  x to the fourth power
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4.  x to the nth power
5.  four to the power of open parenthesis x minus five close parenthesis
6.  three to nine is one to three / three is to nine as one is to three
7.  four to two is two to one / four is to two as two is to one
8.  a to b is c to d / a is to b as c is to d
9.  two to one third is one half to one twelfth / two is to one third as one half is to one twelfth
10. a to one over b is c to one over d / a is to one over b as c is to one over d

UNIT 7 Colour blindness corrected by gene therapy
 
Exercise 1
1. (2)
2. (2)
3. (3)
4. (3)
5. (1)
6. (1)
7. (3)

Exercise 2
1. (3)
2. (2)
3. (1)
4. (2)
5. (1)
6. (3)
7. (1)
8. (2)
9. (1)
10. (3)

Exercise 3
1.  Five minus six multiplied by eight, all divided by five over eight
2.  Thirty-four plus eighty-nine multiplied by two point nine nine, all multiplied by three over five
3.  Ten minus two and five over six plus three point two two multiplied by three, all multiplied by 

five and six sevenths
4.  Seven multiplied by five plus zero point eight seven divided by five point nine seven, all 

divided by nine point eight one
5.  x minus y, all divided by five and three eighths

UNIT 8 How aircraft emissions contribute to warming
 
Exercise 1
1. (1)
2. (1)
3. (3)
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4. (3)
5. (2)
6. (2)
7. (2)

Exercise 2
1. (2)
2. (3)
3. (1)
4. (3)
5. (2)
6. (1)
7. (2)
8. (1)
9. (3)
10. (3)

Exercise 3
1. (10) cone
2. (7) cylinder
3. (9) square
4. (6) trapezoid
5. (8) rectangle
6. (5) pyramid
7. (4) rectangular solid
8. (1) circle
9. (3) cube
10. (2) triangle

UNIT 9 Malaria becoming more drug resistant
 
Exercise 1
1.  (3)
2.  (2)
3.  (3)
4.  (2)
5.  (2)
6.  (2)
7.  (3)

Exercise 2
1.  (2)
2.  (3)
3.  (3)
4.  (2)
5.  (3)
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6.  (2)
7.  (2)
8.  (1)
9.  (3)
10. (2)

Exercise 3
1.  1. Three x open parenthesis y minus two z close parenthesis.
2.  Minus five x open bracket two y plus two a open parenthesis nine z minus w close parenthesis 

close bracket.
3.  z in brackets
4.  Open parenthesis a minus four fifths close parenthesis open brace open parenthesis x minus 

one close parenthesis open bracket y plus five b open parenthesis z minus w close parenthesis 
close bracket close brace.

5.  Open parenthesis two fifths minus a close parenthesis open brace open parenthesis two 
minus four x close parenthesis open bracket two y plus three b open parenthesis five z minus 
three w close parenthesis close bracket close brace.

UNIT 10 Brain scan allows unconscious patient to communicate
 
Exercise 1
1.  (3)
2.  (1)
3.  (2)
4.  (1)
5.  (2)
6.  (1)
7.  (3)

Exercise 2
1.  (2)
2.  (1)
3.  (2)
4.  (3)
5.  (2)
6.  (1)
7.  (2)
8.  (3)
9.  (3)
10. (1)

Exercise 3
1.  The quantity a plus b squared is a squared plus two ab plus b squared.
2.  The quantity two m plus b times the quantity two m minus b equals four m squared minus b 

squared.
3.  y equals six x squared.
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4.  y equals minus four x plus three.
5.  y equals minus three x squared plus eight x minus six.

UNIT 11 Ocean mercury on the increase
 
Exercise 1
1.  (2)
2.  (1)
3.  (3)
4.  (2)
5.  (1)
6.  (1)
7.  (3)

Exercise 2
1.  (2)
2.  (1)
3.  (2)
4.  (2)
5.  (3)
6.  (1)
7.  (2)
8.  (3)
9.  (1)
10. (2)

Exercise 3
1.  (9) Chromium
2.  (3) Lead
3.  (10) Mercury
4.  (6) Cadmium
5.  (4) Zinc
6.  (1) Copper
7.  (5) Fluorine
8.  (7) Nickel
9.  (2) Arsenic
10. (8) Uranium

UNIT 12 Genetic test predicts eye colour
 
Exercise 1
1.  (1)
2.  (2)
3.  (1)
4.  (3)
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5.  (2)
6.  (1)
7.  (3)

Exercise 2
1.  (2)
2.  (1)
3.  (2)
4.  (1)
5.  (3)
6.  (1)
7.  (1)
8.  (2)
9.  (3)
10. (1)

Exercise 3
1.  the integral from minus two to one of minus three x with respect to x 
2.  the sum from k equals one to five of two k 
3.  the sum from k equals one to five of the quantity k minus one squared 
4.  the binary log of eighty one
5.  the common log of two plus the common log of three

UNIT 13 Why spider webs glisten with dew
 
Exercise 1
1.  (3)
2.  (1)
3.  (3)
4.  (1)
5.  (2)
6.  (2)
7.  (2)
8.  (2)

Exercise 2
1.  (3)
2.  (1)
3.  (2)
4.  (1)
5.  (3)
6.  (2)
7.  (1)
8.  (1)
9.  (2)
10. (1)
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Exercise 3
1.   (2) (curved line)
2.   (3) (parallel lines)
3.   (5) (intersection)
4.   (4) (acute angle)
5.   (7) (obtuse angle)
6.   (6) (right angle)

UNIT 14 Skin cancer on the rise
 
Exercise 1
1.  (2)
2.  (1)
3.  (3)
4.  (1)
5.  (1)
6.  (1)
7.  (3)

Exercise 2
1.  (2)
2.  (3)
3.  (1)
4.  (3)
5.  (1)
6.  (3)
7.  (3)
8.  (3)
9.  (1)
10. (2)

Exercise 3
1.  (5)
2.  (4)
3.  (1)
4.  (3)
5.  (7)
6.  (6)
7.  (2)
8.  (9)
9.  (8)
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UNIT 15 Nanoparticle safety in doubt
 
Exercise 1
1.  (3)
2.  (2)
3.  (2)
4.  (1)
5.  (2)
6.  (2)
7.  (1)

Exercise 2
1.  (1)
2.  (3)
3.  (2)
4.  (1)
5.  (3)
6.  (1)
7.  (2)
8.  (1)
9.  (3)
10. (3)

Exercise 3
1.  (3) (milli, m)
2.  (2) (micro, µ)
3.  (1) (nano, n)
4.  (5) (pico, p)
5.  (4) (femto, f)
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Dr. Lei Jiang is a professor at the Institute of Chemistry of the Chinese Academy of Sciences, where he 

focuses on the nanotechnology of surfaces, especially those that are inspired from natural models. Dr. 

Jiang’s team wanted to know how spider silk creates drops of water from a foggy morning. First, the 

team closely studied the spider silk itself. They found that dry silk has main fibers which have round “puffs” 

of silk at intervals. The puffed places are made of randomly twisted fibers. Between the puffs, the fibers 

run parallel and are smooth. To learn how the silk interacts with fog, researchers put the silk into misty air 

and used an electron microscope and a light microscope to observe what happened. First, they could 

see that the rough texture of the puffs attracted water vapor; then, as the puffs get wet, they shrank and 

made the connecting fibers between the puffs easier to see. The mist formed into small drops on the 

main fiber, and the drops moved along the smooth surface toward the puffs. When the drops came to a 

puff, they gathered together into large drops. Without the puffs, large drops could not form. The next step 

in the project was to create an artificial silk that mimicked the observed water-capturing behavior. The 

team used a nylon fiber that, after being dipped into a polymer solution, formed knots that capture water, 

just as the spider silk does. This technology may make it possible to harvest water from the air in areas 

where fresh water is not otherwise easily available.

13
UNIT

Why spider webs glisten with 
dew

 Introduction
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Researchers have puzzled out how spider silk 

is able to catch the morning dew. Their findings 

may lead to the development of new materials 

that are able to capture water from the air. 

The study, published today in Nature1, 

examines the silk of the hackled orbweaver 

spider Uloborus walckenaerius. “Bright, pearl-

like water drops hang on thin spider silk in 

the morning after fogging,” says study author 

Lei Jiang from the Beijing National Laboratory 

for Molecular Sciences. “It is unexpected and 

interesting. Human hair can't do that.” 

Dry spider si lk forms a necklace-l ike 

structure. Two main fibres support a series of 

separate rounded ‘puffs’, each made up of tiny, 

randomly intertwined nanofibrils. When water 

vapour condenses onto these puffs, they shrink 

into densely packed knots, shaped like spindles 

(or two cones with their bases stuck together). 

Thinner connecting stretches of nanofibrils, 

separating the knots, become more apparent; 

these areas are called ‘joints’. 

The researchers studied the webs under both 

electron and light microscopes. They noticed 

that as water condenses on the web, droplets 

move towards the nearest spindle-knot, where 

they coalesce to form larger drops. 

The spindle-knots have a rough surface, 

because the fibrils within them are randomly 

interweaved. But the joints between the knots 

have a smooth texture, because their constituent 

fibrils run parallel to each other. It is this 

difference in roughness that helps water drops 

to slide towards the spindle-knots, sticking when 

they arrive. 

The cone shape of the spindle-knots also 

drives droplets towards their centre. Once 

they hit the edge of a cone, drops are propelled 

towards its base, the least curved region, because 

of the pressure difference caused by surface 

tension. 

Mimicking nature

Guided by their findings, the team made 

their own artificial spider silk using nylon fibres 

dipped in a polymer solution that, when dried, 

formed spindle-knots similar to those in natural 

spider silk. They anticipate that their studies 

of these fibres could lead to new materials for 

collecting water from the air.

“It is impressive that they were able to 

produce an analogue of wetted [spider] 

thread that duplicated the properties that they 

observed,” says spider silk expert Brent Opell of 

Virginia Tech in Blacksburg.

But it doesn’t seem likely that natural 

selection has directed the evolution of this 

particular spider’s silk for water collection, he 

adds. The spider's thread seems to have evolved 

to work best when it is dry. 

As Jiang and his colleagues show, when the 

spider silk is wetted, the fibrils are matted down. 

“From a spider’s perspective, this is a bad thing 

because it reduces the web’s ability to capture 

prey,” Opell says.

“The authors of this paper are studying an 

artefact,” says zoologist and spider-silk expert 

Fritz Vollrath of the University of Oxford, UK, 

“which is still interesting although it has no 

biological function”. 

References
1. Zheng, Y. et al. Nature 463, 640-643 (2010). | Article
http: / /www.nature.com/news/2010/100203/full /
news.2010.47.html

 Main Article

Two driving forces acting on wet spider silk help it to capture water
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2. dew 「しずく」  1. puzzled out 「（謎、問題などを）解いた」、「解明した」  7. Uloborus walckenaerius 「タイリクウズグモ」 
ウズグモ科の一種。  10. the Beijing National Laboratory for Molecular Sciences 北京大学が運営している中国が
最初に設立した5つの国営研究所のひとつ。 2003年10月に設立された（http://bnlms.iccas.ac.cn/）。  necklace-like 「ネック
レスのような」  14. fibres 「繊維」  15. puffs 「パフ」  16. intertwined 「絡み合った」 intertwine 「絡ませる」の過去分詞
形。  20. nanofibrils 「ナノフィブリル」 ナノ技術で生成された繊維状構造の物質。  25. condenses onto 「（気体・液体）が液
化 ・ 凝固する」  26. spindles 「（紡績機の）紡錘」、「軸」  24. electron and light microscopes 「電子顕微鏡および光学
顕微鏡」  25. droplets 「小さな滴」  27. coalesce 「合体する」  29. fibrils 「小さな繊維」  30. interweaved 「編みこむ」、
「織り合わせる」  31. texture 「生地」、「手触り」  31. constituent 「構成要素である」 形容詞。  28. propelled 「前進させ
られた」  40. surface tension 「表面張力」  44. dipped in . . .  「…にひたされた」  44. polymer solution 「高分子溶液」  
46. anticipate 「予測する」、「予期する」  51. duplicated 「複製された」  53. Virginia Tech  1873年に設立されたバージ
ニア最大の工科大学。 学生数30,000人以上。  54. natural selection 「自然淘汰」  60. matted down 「押し固められた」  
mat down 「押し固める」  65. artefact 「人工物」  66. the University of Oxford イギリスのオックスフォードにある英語圏
最古の大学。 ノーベル賞受賞者やイギリスの首相などを多く輩出している。

Notes
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Answer the following questions. 

1.  The research done by Lei Jiang and his colleagues contributes to

(1) understanding how spiders collect water from the air.

(2) development of webs that are more efficient at catching prey when wet.

(3) the development of new materials that can collect water from the air.

2.  Human hair, unlike the silky web of Uloborus wackenerius,   

(1) cannot collect water drops by exposure to fog.

(2) evolved to function best when dry.

(3) can convert fog or mist to water droplets.

3.  How would the spider silk mentioned in the article look under a microscope?

(1) 

(2) 

(3) 

4.  The “joints” between the knots of the spider silk have a smooth texture,

(1) while the knots have a rough surface.

(2) and the knots have a very smooth surface. 

(3) and they stick together when they catch water drops.

5.  How do water drops move toward the knots when water condenses on the web?

(1) They move on the rough surface of the joints.

(2) They move towards the nearest knot via the joints.

(3) They move in a random fashion.

6.  According to the article, which of the following statements is correct?

(1) Uloborus walckenaerius likely survives thanks to the biological functionality of its web.

(2) Spider silk loses its ability to catch prey when it becomes wet.

(3) The moisture captured by the spider silk is essential for the spider to survive.

7.  The ability of spider silk to capture moisture from the air

(1) is a “selected for,” or useful, trait, biologically speaking.

(2) does not seem to be a biological function.

(3) is a good example of natural selection.

Exercise 1
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8.  The research conducted by Jiang and his colleagues has revealed the mechanism of the spider’s 
web,

(1) but Fritz Vollrath doubts the results of the research because Jiang has not explained the biological 

function of the spider web.

(2) and their attempt to develop an artificial spider web intrigued Fritz Vollrath. 

(3) and Fritz Vollrath anticipates further research to investigate the spider silk’s biological function. 

Choose the correct word or expression to best complete each sentence. 

1.  The beautiful appearance of a spider web with dewdrops                     the researchers to pursue 
their investigation.

(1) assured (2) discouraged (3) inspired

2.  One purpose of the research                     how the artificial nylon web created by the researchers 
differed from a natural one made by a spider

(1) was to examine (2) anticipated (3) noticed

3.  The spiders                     silk fibers as they create their webs.

(1) shrink (2) interweave (3) intertwined

4.  How beautiful! The                     from this morning has made that spider web really glisten!

(1) dew (2) hail    (3) sleet

5.  Spider silk can best catch prey when it                    .

(1) is wet (2) is drying (3) is dry

6.  According to Jiang, the                     fibrils of the joints run parallel to each other.

(1) nearest (2) constituent (3) curved

7.  Jiang and his colleagues attempted to duplicate similar properties of the spider web by using
                      of spider silk.

(1) an analogue (2) a polymer solution (3) an artefact

8.  Evolution is believed to have been directed by                     .

(1) natural selection (2) natural collection (3) individual perspective

9.  A spider web seems to have                     for reasons other than capturing water from the air.

(1) coalesced (2) evolved (3) condensed

10.  The ability of spider webs to collect water seems to be accidental for spiders,                     for 
humans.

(1) but may prove helpful   (2) and may be very harmful (3) and is irrelevant

Exercise 2
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Find the name for each line, and read it out loud. 

1.                      4.                     

2.                      5.                     

3.                      6.                     

(1) straight line  

(2) curved line  

(3) parallel lines  

(4) acute angle  

(5) intersection

(6) right angle    

(7) obtuse angle

Exercise 3 Lines （線）、Angles （角度）
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1.  Read and reflect on following two passages.

BIOMIMICRY

Man has always learned from the natural world. For example, early humans wore animal skins, 
imitating the natural fur coat that they noticed kept animals warm. Today, a new area of science, 
biomimicry, is devoted to discovering ways that we can use nature as a model for innovation. One 
of the most famous examples of biomimicry is Velcro™. After returning from a walk, the scientist 
who invented this indispensable fastener, George de Mestral, noticed a burr that was stuck on 
his dog's coat. Looking at the burr, de Mestral realized that he could make a fastener that used 
hooks similar to the burr, and which had loops to which those hooks could connect. It took many 
years of experimentation to perfect the material, and to then make it possible to produce it in 
a factory. However, when we consider that nature has spent thousands or millions of years to 
perfect the designs that we find, we should be encouraged. Thanks to our purposeful creativity, 
we can much more quickly develop materials and products that take after nature's best, and time-
tested, designs. Other examples of biomimicry are painless syringe needles that are modeled 
on mosquito snouts, swimsuits inspired by sharkskin, and office tower ventilation systems that 
emulate energy-free, but comfortably and consistently warm termite nests. As we learn how to 
better observe and imitate nature’s designs, we can make our world a better place. It seems that 
Mother Nature is a great teacher as well as a parent!

PROTOTYPE

Many scientists are employed in an R&D (research and development) facility. Some of the 
scientists concentrate on basic research — in other words, they are doing research in order to 
add to knowledge to an area. Other scientists are engaged in applied research, where they try 
to create products. At some point in the development process a prototype, or first version, of a 
product may be made. The researchers in this article successfully created a prototype of artificial 
spider silk; if the process can be made feasible, a marketable product may soon be created. 
Prototypes are useful in many ways in the development process. Early in the process a “proof 
of concept” prototype may be made. This type of prototype shows that the abstract idea that the 
researchers have has a chance of becoming a product. Later prototypes begin to approach what 
is hoped to be the final product. At a car show, for example, a prototype car can be used to show 
potential customers a preview of what they might be able to buy in coming years. Much later in 
the development process a functional prototype will be made. This prototype is meant to be as 
close as possible to the final product. Many computer manufacturers create working prototypes 
of new devices that they may put on the market. If the market research goes well, the next step 
will be mass production. If not, the prototype may become a collector's item as a “one of a kind” 
object.

2. What do you think? Write a short essay based on the main article or something that was mentioned 
in one of the essays above. (200 words) 

Further Ideas
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Dr. Eleni Linos is a researcher in the dermatology department at the Stanford University Medical Center. 

She and her team wanted to find out if skin cancer was truly becoming a more common disease, or if the 

number of cases had increased only because of a better ability to detect cancer. The level of knowledge 

and quality of equipment used in the detection or diagnosis of cancer has certainly improved incredibly 

in recent years. It thus would not be surprising to find that the incidence of skin cancer, that is, the 

number of new cases that occur in a population during a particular time, had stayed the same despite the 

observed increase in the number of patients. To investigate this question, Dr. Linos and her team analyzed 

70,596 cases of skin cancer. They found that the increase in cases occurred for tumors of all thicknesses. 

This observation was important because better diagnoses would be expected to primarily find newer 

cancers, which would be thinner than older cancers. After analyzing the number of cases in other ways, 

the researchers concluded that the base incidence level truly is increasing. Their advice: avoid the sun, 

and see your doctor.

14
UNIT

Skin cancer on the rise

 Introduction
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The rising incidence of skin cancer — which 

grew at an average rate of 3.1% per year between 

1992 and 2004 in the United States — reflects a 

real increase in risk, not just better diagnosis of 

the condition, researchers report.

The number of patients with skin cancer has 

increased dramatically in Europe1 and North 

America2 since the 1950s. Yet some researchers 

have argued that the rise may be due to improved 

screening and reporting of cases.

Epidemiologist Eleni Linos of Stanford 

University Medical Center in California and 

her colleagues now report in the Journal of 

Investigative Dermatology that skin cancer 

really is on the rise3. 

They point out that improved screening 

preferentially picks up thinner tumours that are 

more likely to be benign. Therefore, argues Linos, 

if the rise is an artefact of better screening then 

the extra cases seen in those years would have a 

growing proportion of thin tumours.

After assessing 70,596 previously documented 

cases of cancer diagnosed between 1992 and 

2004 in the United States, they found that there 

were significantly more cases of tumours of all 

thicknesses.

The scientists also suggest that wealthier 

individuals in the United States tend to be more 

informed about skin cancer, and have better 

access to health care. If the increase in cases is a 

by-product of medical advances, then most newly 

diagnosed melanoma patients should come from 

wealthier social groups, they reasoned. 

When the authors compared the number of 

melanomas reported in the periods 1988-1992 

and 1998-2002, they found that incidence doubled 

for all socioeconomic groups over the 10-year 

period separating these two data sets. 

These two findings together show that the 

rise in cases of melanoma is real, and not only 

attributable to improved screening, says Linos. 

Use sunscreen and cover up

“I am not really surprised by these findings,” 

says cancer epidemiologist Jan Willem Coebergh 

of the Erasmus University Medical Centre in 

Rotterdam, The Netherlands. Whereas the 

debate may continue in the United States, most 

European researchers have already agreed 

that there is a genuine rise in cases, he says. 

He adds, however, that “it is not ever possible 

to completely resolve the debate” as improved 

screening probably also plays a part. 

Linos proposes that there are several reasons 

for the increased risk. “Over the past 100 years, 

people are really changing the amount of time 

they spend in the sun, the clothes they wear, and 

whether their hobbies and work are indoor or 

outdoor,” she says. Other causes may include a 

thinning of the ozone layer, resulting in increased 

exposure to ultraviolet light, or a longer-term 

increase in the genetic susceptibility to cancer, 

she adds.

For now, Linos says, the best way to reduce 

the risks from melanoma is to wear sunscreen, 

cover up, and catch tumours early: “Greater 

awareness that this is a growing issue is the key.” 

References
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15. on the rise 「増加中で（の）」、「上昇中で（の）」 前置詞 “on”の基本的な意味は何かに張り付いて接触している様子であ
る。 “rise”の基本的な意味は「起きる」、「上がる」を意味し、名詞としては「増加」、「上昇」を表す。その増加ということが離れるこ
と無く接触している様子から、「増加中で」のような意味となる。  32. melanoma 「黒色腫」、「メラノーマ」  34. the number 

of . . .  「…の総数」 後ろに現在形の動詞が続くときは、 “the number”が主語になるため三人称単数の-sを付けることが必
要になる。 a number of . . . 「いくつかの、たくさんの…」は 〈 of の後の名詞（句）〉が主語となるので違いに注意することが必
要。  8. Yet 「けれども」 文中では強い逆接の意味を示す接続詞として用いられている。  11. Epidemiologist 「疫学者、伝
染病学者」 地域や集団内で、疾患や健康に関する事象の発生の原因や変動するさまを明らかにし、その対策に従事する者。  
11. Stanford University Medical Center 米国スタンフォード大学の病院・診療機関の総称。 心疾患治療、ガン治療、神
経科学、臓器移植における最新治療を行っており、毎年、 U.S. News & World Reportの選ぶ全米上位16医療機関に選出さ
れている（http://stanfordhospital.org/）。  13. Journal of Investigative Dermatology 皮膚生物学と皮膚疾患に関する
学術誌。  18. benign 「良性の」  17. tumour 「腫瘍」 tumorと表記されることも多い。  18. likely 「起こりそうな」という意味
の形容詞。“be likely to . . . ”の形で「…しそうである」、「…する（である）可能性が高い」という意味になる。 似た意味を表す形容
詞  probable 「起こりそうな」  と異なり、 likely は後ろに to 不定詞を取ることができる。  19. artefact/artifact 「人工産
物」 自然にあるものではなく人によって産み出されたもの、という意味で、本文の文脈では、皮膚癌の増加は精密になった検
査により人工的に造られたもので自然なものではない、という否定的な含意を示している。“artifact”と表記されることも多い。  
37. socioeconomic groups 「社会経済集団」 経済力によって分類された社会集団を意味する語。  41. attributable to . . .  

「…に起因する」  44. Erasmus University Medical Centre エラスムス大学ロッテルダム校付属の医療センターでオランダ
最大の医療機関。教育 ・ 研究機関としても高名（http://www.erasmusmc.nl/?lang=en）。  51. plays a part 「役割を果たす」  
“play a role”と同じ意味になる。  59. ultraviolet light 「紫外線」  60. susceptibility 「感受性」

Notes
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Answer the following questions. 

1.  How much did the risk of skin cancer increase, on average, from 1992 to 2004 in the United States?

(1) .31% per year

(2) 3.1% per year

(3) 37.2% per year

2.  What did Eleni Linos point out concerning the rising incidence of skin cancer?   

(1) More thin tumours should have been found if better diagnosis was the cause of the rise.

(2) All thinner tumours picked up by the improved screening could be benign.

(3) The more the risk of skin cancer increases, the greater the number of thin tumours that will be found. 

3.  Which of the following statements is not true concerning wealthier individuals in the United States?

(1) They are more informed about skin cancer.

(2) They have better access to health care.

(3) They are more vulnerable to melanoma.

4.  Which of the following statements should not be included as one of the pieces of evidence that 
Eleni Linos presented to support her theory?

(1) Approximately 70,000 cases of skin cancer were reported between 1992 and 2004 in the U.S.

(2) There were remarkably more cases of tumours of all thicknesses.

(3) Incidence doubled for all socioeconomic groups over the decade.

5.  Jan Willem Coebergh says about Lionos’s report, “I am not really surprised by these findings.” 
What does he mean by this?

(1) In Europe, most specialists think that skin cancer is in fact on the rise.

(2) Most researchers in the United States really believe that skin cancer is on the rise.

(3) As a matter of fact, improved screening has already revolved the debate.

6.  Which of the following was not mentioned by Lionos as a cause of the increased risk of skin 
cancer?

(1) Decreased genetic susceptibility to cancer.

(2) Modern clothing.

(3) The thinning of the ozone layer.

7.  What does Lionos propose as the best way to reduce the risk of contracting skin cancer?

(1) People should know that more cases of cancer are reported thanks to improved screening.  

(2) Modern people should live in underground houses.

(3) People should be more aware of the fact that there is a genuine rise in skin cancer cases.

Choose the correct word or expression to best complete each sentence. 

1.  Cases of skin cancer                     dramatically in Europe and North America since 1950.

(1) are increasing   

(2) have increased  

(3) increases

Exercise 1

Exercise 2
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2.  The increase in melanoma cases may not be                     better diagnosis.

(1) relevant to   

(2) a cause of  

(3) due to

3.                      is the study of the distribution of diseases in an area and population.

(1) Epidemiology  

(2) Ecology  

(3) Dermatology

4.  An initial set of data indicates that the experiment is                     to fail.

(1) possible  

(2) probable  

(3) likely

5.  The reported rise on skin cancer may be                     improved screening.

(1) an artefact of   

(2) incidence doubled for   

(3) real

6.  The rise in cases of melanoma is in part                     increased exposure to ultraviolet light.

(1) a reason for   

(2) seen by  

(3) a result of

7.  The phrase “attributable to” in the passage is closest in meaning to                     .

(1) tends to   

(2) has access to  

(3) thanks to

8.  It is well-known that exposure to                     ultraviolet light may cause skin cancer.

(1) little   

(2) a moderate amount of  

(3) too much

9.  The word “genuine” in “a genuine rise in cases” is closest in meaning to                     .

(1) real   

(2) supposed  

(3) theoretical

10.  Wearing sunscreen is recommended as a way of reducing the                     of UV radiation to which 
you are exposed.

(1) number   

(2) amount  

(3) quality of
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Find out what each sign means, and read it out loud. 

1.  a < b                      
2.  a  b                              
3.  a = b                             
4.  a ≈ b                            
5.  a ≤ b                         
6.  a ≥ b                           
7.  a ≠ b                             
8.  a >> b                            
9.  a << b                          

(1) a is equal to b (a equals b)

(2) a is not equal to b (a does not equal b) 

(3) a is approximately equal to b (a approximately equals b)

(4) a is greater than b

(5) a is less than b

(6) a is greater than or equal to b

(7) a is less than or equal to b

(8) a is much less than b

(9) a is much greater than b 

Exercise 3 Equality （等式）、Inequality （不等式）
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1.  Read and reflect on following two passages.

EVIDENCE-BASED MEDICINE

Medical students spend many years learning about diseases, symptoms and treatments. After 
completing an intensive education, and an equally intensive residency, newly-licensed doctors 
typically have a keen ability to diagnose disease and recommend treatments. To keep up with 
new developments, doctors read journals and familiarize themselves with the latest research 
throughout the rest of their career. However, with the huge number of newly released studies, 
it is not always clear what the implications of research are for patients. Thus, evidence-based 
medicine (EBM) has evolved to help doctors make sense of the enormous amount of research 
that is published and use it to help their patients. A common way of developing evidence-based 
medicine is the use of a meta study. Meta studies gather together many related studies, compare 
them, and find if the new research reported in the studies, altogether, suggests that a particular 
treatment is best. In this article, the researchers used previously documented cases of cancer, 
and analyzed them in a new way. The evidence clearly showed that there was an increase in the 
incidence of melanoma, not just an increase of cases due to better diagnosis. The finding was 
not surprising to the researcher from Erasmus University, as most European researchers already 
believed that to be the case. However, until this study was done their belief was not strongly 
supported by scientific method-derived evidence. In the coming years, doctors and patients are 
likely to greatly benefit from the increasing use of evidence-based medicine to either support or 
disprove commonly held beliefs.

SCIENTIFIC DEBATE

There are many scientific debates these days. Overall, debate between scientists is healthy, 
natural and necessary. Scientists need to maintain a skeptical stance to uphold the high standards 
that the scientific method demands, and the increasingly common interaction (or conflict) 
between different disciplines means that there will be differences of opinion between highly 
intelligent and ethical researchers. Sincere, vigorous debates will eventually result in scientific 
advances. However, debates between experts are sometimes misrepresented or, at worst, 
manufactured.  Such debates will end up confusing the general public and leading to apathy or 
widespread belief in unscientific ideas. When two authoritative people make opposite claims, as 
has happened in the climate change debate, many people conclude that the truth is unknown, for 
it is reasonable to observe, “If the experts can’t agree, how should I be expected to understand 
who is right?” Instead of attempting to investigate the claims made by either side, many people 
decide to just support the side that more closely matches their political beliefs or previously 
held ideas. For example, when Al Gore publicized his work on “An Inconvenient Truth” many 
detractors were not able to watch his movie objectively, as they had already made up their mind 
about the truth of the claims he presented. They did not trust Gore, and thus would not listen to 
his message. Debate is important, but it should lead to discussion, not reflexive dismissal of those 
who are on “the other side.”

2. What do you think? Write a short essay based on the main article or something that was mentioned 
in one of the essays above. (200 words)

Further Ideas
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Dr. Yuguo Song is a clinical toxicologist at Beijing Chaoyang Hospital. Toxicology is concerned with 

the effect of poisons or other dangerous substances on living organisms. As a clinical toxicologist, Dr. 

Song treats patients or works to prevent them from being injured by harmful materials. Seven female 

factory workers, two of whom later died, were found to have lesions in their lungs. Namely, they had 

pleural granulomas, lesions that form when the immune system, unable to get rid of a foreign substance, 

instead protects the body by surrounding the affected tissue. However, if there are many of these lesions, 

problems can develop, for example difficulty in breathing. In addition to the granulomas, the factory 

workers also had a large amount of discolored fluid in their lungs. When the lesions and the fluid were 

analyzed, nano-sized particles were found. Nanoparticles were also found in the room where the seven 

women worked. Animal studies have shown that nanoparticles could penetrate lung tissue and cause 

damage. Dr. Song believes that nanoparticles are clearly to blame, but other toxicologists are not so sure. 

They feel that the working conditions — high exposure to chemicals, lack of protective equipment, and 

inadequate ventilation — are more likely what should be blamed. Still, all would likely agree that a watchful 

attitude is warranted. Nanotechnology has much potential, but the dangers are unknown.

15
UNIT

Nanoparticle safety in doubt

 Introduction
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Claims that seven Chinese factory workers 

developed severe lung damage from inhaling 

nanoparticles are stoking the debate over the 

environmental-health effects of nanotechnology.

A paper published in the European Respiratory 

Journal claims to be the first to document cases 

of ill health caused by nanoparticles in humans (Y. 

Song, X. Li and X. Du Eur. Respir. J. 34, 559–567; 

2009). Other experts are sceptical as to whether 

nanoparticles are actually to blame, but the paper 

has triggered lively discussions.

“The study raises the bar for doing appro-

priate research as fast as possible to find out 

where the dangers might lie when working 

with nanomaterials,” says Andrew Maynard, a 

nanotechnology expert at the Woodrow Wilson 

International Center for Scholars in Washington 

DC.

The study describes seven women, aged 18–47 

years, who worked in an unidentified printing 

factory in China; two of them later died. They all 

had pleural granulomas — ball-like collections of 

immune cells in the lining of the lung that form 

when the immune system is unable to remove a 

foreign body. They also had excessive, discoloured 

fluid in the lung lining. Particles around 30 

nanometres in diameter were found in lung fluid 

and tissue.

The study says that the symptoms were caused 

by inhaling fumes produced when the workers 

heated polystyrene boards to 75–100°C. The boards 

had previously been sprayed with a ‘paste material’ 

made from a plastic identified as a polyacrylate 

ester.

The workroom, of around 70 square metres, 

had one door and no windows. The ventilation unit 

had broken down five months before symptoms 

started to manifest, and the door had been kept 

closed to keep the room warm. The workers wore 

cotton gauze masks only on an “occasional basis”.

Electron microscopy found nanoparticles 

around 30 nanometres in diameter in the paste 

and in dust particles that had collected at the 

inlet of the broken ventilation unit. Lead author 

Yuguo Song, a clinical toxicologist at Beijing 

Chaoyang Hospital, says “it is obvious the 

disease is not due to microparticles or vapours, 

because the pulmonary epithelial cells are full of 

nanoparticles”.

Maynard says the symptoms seen in the patients 

are “similar” to those seen in animals exposed to 

nanoparticles. He adds that damage to the areas 

surrounding the lungs suggests that larger particles 

are not to blame, as these tend to be constrained 

within the lungs. But because the study does not 

identify what nanoparticles were involved or their 

concentration, he says, “we can’t say what the link 

is or if there are other exacerbating circumstances”.

Ken Donaldson, a respiratory toxicologist 

at the University of Edinburgh, UK, doubts that 

nanoparticles are to blame. He says the symptoms 

are more typical of chemical exposure. “I don’t 

doubt that nanoparticles were present, but that 

does not mean they were the main arbiters,” he 

says.

Donaldson says that the plastic material the 

patients worked with is the more likely culprit — 

as it would have been highly toxic at the levels 

they were probably exposed to given the size of 

the room they worked in and its lack of ventilation. 

Anthony Seaton, an emeritus professor in 

environmental and occupational medicine at the 

University of Aberdeen, UK, agrees that the study 

does not pin down nanoparticles as the cause 

of the ill health. Rather than an insight into the 

toxicology of nanoparticles, he says, the study is 

an example of a “total failure in health and safety 

procedures”. 

http://www.nature.com/news/2009/090818/full/460937a.
html
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3. nanoparticle 「ナノ粒子」ナノ（10–9 m）サイズの粒子。  2. develop  「（病気に）かかる」   2. severe 「重度の」  2. inhale 

「吸入する、吸い込む」  3. . . . (A) stoke the debate over . . . (B) 「…（A） によって…（B） についての議論が活気づ
く」  4. nanotechnology「ナノテクノロジー」  6. document「実証する」  6. case 「症例」  5. A paper published in . . .  

「…に発表された論文」  5. European Respiratory Journal  ヨーロッパ呼吸器学会（European Respiratory Society）
の公式機関誌。 15. nanomaterial 「ナノマテリアル」、 「ナノ材料」  22. pleural 「胸膜の」  22. granuloma「肉芽腫」  
23. immune cells 「免疫細胞」  23. the lining of the lung「肺粘膜」 liningは内層、内張りの意味。 24. immune 

system「免疫系」  25. foreign body 「異物」  26. fluid 「体液」  27. diameter 「直径」  29. symptom「症状」  30. fume

「フューム」、 「煙霧」  31. polystyrene「ポリスチレン」無色透明な熱可塑性樹脂。泡状ポリスチレンは発泡スチロール
として絶縁材などに用いる。 33. identify as . . .  「…だと同定する」  33. polyacrylate ester「ポリアクリル酸エステル」  
38. manifest「（症状などが） 現れる」  41. Electron microscopy「電子顕微鏡法」、 「電子顕微鏡観察」  45. clinical「臨
床の」  45. toxicologist「毒物学者」  47. microparticle「マイクロ粒子」マイクロ（10–6 m）サイズの粒子  47. vapour 

「蒸気」  48. pulmonary 「肺の」  48. epithelial cell「上皮細胞」  51. exposed to「…に曝露する」、 「…にさらされ
た」  53. suggest that 「（that以下のことを） 示唆する」  57. concentration「濃度」  58. exacerbate 「悪化させる」  
59. respiratory「呼吸器の」  60. The University of Edinburgh 「エジンバラ大学」 英国で 6番目に長い歴史をもつス
コットランド最大規模の大学。1582年創設 （http://www.ed.ac.uk/home）。 64. arbiter「原因」 本来は、流行等に多大
な影響を与えるものという意味。  67. culprit 「原因」本来は、 犯人という意味。  72. environmental and occupational 

medicine「環境および職業医学」  73. The University of Aberdeenスコットランドで 3番目、英国で 5番目に古い大学。
1495年創設 （http://www.abdn.ac.uk/index.php）。  62. exposure 「曝露」

Notes
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Answer the following questions. 

1.  Dr. Song believes that seven Chinese factory workers developed severe lung damage because of
                      .

(1) air pollution from their commute.

(2) an unknown environmental reason.

(3) nanoparticles that were inhaled at their workplace. 

2.  Dr. Song’s paper, published in the European Respiratory Journal, has                     controversy about 
the safety of nanoparticles.   

(1) ended much of the

(2) led to a

(3) decreased a long-running 

3.  The seven female factory workers had

(1) a normal amount of fluid in the lining of the lung.

(2) particles that were 30 nanometers in diameter in lung fluid and tissue.

(3) an immune system that was able to remove foreign bodies from the lungs.

4.  At the factory, the workers

(1) wore cotton gauze masks, but only occasionally.

(2) spent most of their time in a well-ventilated room. 

(3) voluntarily participated in a study to determine nanoparticle safety.

5.  The workers’ symptoms were                     those seen in animals that had been exposed to 
nanoparticles. 

(1) not really close to

(2) much the same as 

(3) exactly like

6.  Ken Donaldson, a respiratory toxicologist at the University of Edinburgh, UK,

(1) believes that other symptoms typical of nanoparticles might have caused the reported lung damage.

(2) thinks that chemical exposure is the most likely cause of the reported lung damage.

(3) is sure that since nanoparticles are present, they are the main arbiters of the lung damage.

7.  Both Andrew Maynard and Anthony Seaton point out that the study is weak because

(1) it does not positively identify nanoparticles as a cause of the lung damage. 

(2) it identifies the nanoparticles causing the reported disease, but cannot identify the disease. 

(3) nanoparticles are not yet well understood.

Choose the correct word or expression to best complete each sentence. 

1.  A paper on seven Chinese factory workers                     lively discussions.

(1) triggered    

(2) documented   

(3) claimed

Exercise 1

Exercise 2
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2.  Ken Donaldson is                     as to whether nanoparticles are to blame.

(1) stoking the debate  

(2) not going to express his opinion   

(3) skeptical

3.                      discoloured fluid was found in the lung lining of each of the seven female Chinese 
workers

(1) Unidentified,   

(2) An excessive amount of   

(3) Polyacrylate,

4.  Fumes produced when polystyrene boards were                     may have caused the symptoms.

(1) heated   

(2) inhaled  

(3) sprayed

5.  Symptoms                     five months after the ventilation unit at the workplace broke down.

(1) collected   

(2) caused   

(3) manifested

6.  Only                     an occasional basis did the workers put on cotton gauze masks.

(1) on   

(2) at   

(3) in

7.  Nanoparticles of approximately 30 nanometers diameter were found in the workplace.

(1) on   

(2) in   

(3) of

8.  Animals that were                     nanoparticles showed symptoms similar to those shown by the 
workers.

(1) exposed to   

(2) fed a diet of    

(3) that had worked with

9.  Dr. Song’s study does not give us                     the cause of the reported severe lung damage.

(1) any indication of   

(2) an example of   

(3) a definite idea of

10. According to Dr. Donaldson, the                     the room was a large part of the problem.

(1) location of   

(2) access to   

(3) ventilation of
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Find what each sign means, and read it out loud. 

1.  10-3                      
2.  10-6                              
3.  10-9                             
4.  10-12                            
5.  10-15                               

(1) nano (n)   

(2) micro (µ)   

(3) milli (m)  

(4) femto (f)   

(5) pico (p)

Exercise 3 （Powers of Ten 10 の累乗）
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1.  Read and reflect on following two passages.

OCCAM’S RAZOR

When presented with a puzzling situation, it is often best to first consider the simplest 
explanation. This strategy is known as “Occam’s Razor,” as it originated with William of Ockham. 
If this rule of thumb is applied to the mysterious illness suffered by the factory workers, we 
would conclude, as did Dr. Seaton, that the horrific working conditions were the biggest problem. 
Starting from the working conditions, the problem would be that there was inadequate ventilation 
and insufficient masking to safely work with the plastic material that was being used. To attribute 
the deaths to nanoparticles seems premature. As a thought experiment, what sort of case would 
lead one to believe that nanoparticles were the cause of death? First we would have to eliminate 
all other causes. Thus, let's imagine that the room the workers used was of appropriate size and 
was well-ventilated. In addition, let's assume that the workers used high-quality protective gear. 
Furthermore, the materials that the workers used would need to have been properly stored and 
used. Finally, the workers would have to be well-trained and proven to have been following 
safety precautions. If workers in such a factory were to develop lung lesions with nanoparticles 
present, then the theory that the deaths were caused by nanoparticles would be much stronger. 
This is not to say that the nanoparticles were safe, just that they are not the most likely cause of 
the problem. More research is needed in this area, and safer workplaces are needed as well.

NANOPARTICLES

Nanotechnology holds great promise for new materials, new products, new medicines and new 
drug delivery systems. Unfortunately, there may well be new dangers as well. Although the factory 
workers likely died as a result of their terrible working conditions, rather than the nanoparticles 
present in their workspace, we cannot disregard the dangers posed by nanoparticles. The 
properties that make nanoparticles so useful may also lead to severe problems. First of all, 
nanoparticles by definition are extremely small particles that are identifiable as whole units. For 
example, a carbon nanotube is made completely of carbon atoms that are locked in hexagonal 
rings. Carbon nanotubes are extremely strong and conduct electricity very well. Their properties 
have great potential for future products, but since these fibers are very small and very strong, 
there is concern about the effect that they may have on the human body if they are ingested. 
Many products that are currently made of metal may someday be made of carbon-fiber reinforced 
plastic. Just imagine how fuel-efficient a nanoparticle-strengthened plastic car would be 
compared to the metal cars we use today! However, nanoparticles in such a car may be released 
into the air after a collision. As these particles penetrate lung tissue easily and may never leave 
the body, we need to be extremely careful about identifying and preparing for the possible 
dangers that nanoparticles may pose.

2. What do you think? Write a short essay based on the main article or something that was mentioned 
in one of the essays above. (200 words) 

Further Ideas


