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That was a very kind introduction, good morning 

everybody.  I am Shigeru Katamine from Nagasaki 

University and it is my great pleasure and honor to be 

here to give a lecture on the occasion of the opening of 

The Second International Conference on Animal Care 

in Kobe 2012.  I would like to state my appreciation to 

the conference organizers for inviting me to this very 

meaningful and exciting meeting. In particular I am 

very grateful to the Secretary General and to today’

s chair, Ms. Kayoko TOMINAGA. She has strongly and 

continuously approached and encouraged me to mount 

this platform.  Thank you. 

Currently, I am involved in administrative work at the 

headquarters of Nagasaki University, but I am basically 

a scientist. My field of research is virology, studying 

the viruses that cause various diseases in mankind. So 

the topic I will be talking about this morning concerns 

infectious diseases caused by viruses. As you know 

reducing the risk of infectious diseases is one of the 

major global issues in the 21st century.  Many people 

are dying due to infectious diseases and, in recent 

years, so many new pathogens have emerged within 

human communities and have propagated all around 

the world.  

My talk will consist of two stories. 

First I will talk about and briefly summarize the 

global issue of infectious diseases. Then I will move 

to my second story about intervention on mother to 

child transmission of HTLV-1, the virus causing Adult 

T-cell Leukemia, ATL. It is a very nice example of the 

battle leading to the successful control of a particular 

infectious disease.  

As the chairman mentioned, my talk will be a very 

unique and extraordinary.  I will talk in English but the 

slides I will show will be mainly written in Japanese.  

Here is one such slide and I hope it will help you 

understanding my Japanese English. I also hope that 

my talk today will somehow help to strengthen your 

understanding of infectious diseases and provide ideas 

on how we can control them. 

So, let me start with the global issues.  You can see here 

that infectious diseases are the most prominent cause 

of death around the world.  We can estimate the total 

number of deaths in the world to be 50 million and, of 

these, 40% or about 20 million people are dying due 

to infectious diseases.  For example diarrhea caused 

by various viruses (such as noroviruses, rotaviruses 

or enterobacteria) is killing about 5 million people 

every year.  Most of them are children, including new 

born babies.  A similar number of people are killed 

by pneumonia, followed by AIDS (2 million people), 

tuberculosis (2 million) and measles and malaria (1.5 

million each). 

The most important point is that these diseases are 

common in the world. In the developed countries, 

including United States, the EU and Japan, these 

diseases are curable by post-hospitalization, by drug 

treatment and also preventable by inoculating vaccines.  

Even with AIDS, while a significant number of AIDS 

patients are dying even in the developed countries, 

recent advances in anti-HIV therapy can greatly prolong 

the incubation periods of the HIV-infected individual. 

(The incubation period refers to the time interval 

between HIV infection and the onset of the disease). 

So this means that most of these 20 million people 

killed by infectious diseases are residing in developing 
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countries - in the tropic and sub-tropic areas in the 

world, including sub-Sahara Africa.  

The situation in developing countries in the tropical 

areas is very bad. They have very bad nutrition, very 

bad sanitary systems. Therefore various infectious 

diseases easily propagate in human communities. 

Moreover there are few hospitals and no public care 

system to distribute vaccines and drugs.  And the 

people have no money to be hospitalized or to buy 

drugs and vaccine.  People in developing countries, in 

these regions, have barely received any of the benefits 

of modern medical science. As a consequence, there is 

a very high prevalence and high mortality by infectious 

diseases in developing countries. This really reflects the 

social, political and economic inequality between the 

north and south of the world.  

In addition to the common diseases, there are so 

many other infectious diseases specifically present in 

the tropical areas.  We call them “Neglected Tropical 

Diseases” (NTD) and these include sleeping diseases, 

scistosomiasis and Changes diseases by parasites, 

Dengue fever and Japanese encephalitis caused by 

viruses, and cholera and diphtheria caused by bacteria. 

The important point is that these diseases are restricted 

to the tropical and sub-tropically areas. There are no 

diseases like these in developed countries.  For this 

reason researchers and pharmaceutical companies have 

not given any attention to these kinds of diseases, the 

NTDs.  As a consequence the pathogenic mechanisms 

remain to be elucidated, and the therapeutic or 

preventive measures to combat them still remain to be 

developed. So far, these particular infectious diseases 

have been neglected by global societies. 

Additionally, over the last 30 years, mankind has begun 

to face a global risk from newly emerging infectious 

diseases, such as Ebola, SARS, AIDS and pandemic 

flu, which have all been breaking out within human 

societies in recent years.  In some cases pathogens 

persistent in restricted small geographical areas have 

spread into new geographic areas.  For example, in the 

1980s, AIDS which had been present in some small 

isolated rural areas of Western Africa, spread to urban 

areas and then rapidly propagated all over the world.  

Many other cases broke out through an invasion of 

animal pathogens into human communities. The Ebola 

virus came from monkeys, the Nipavirus from fruit 

bats, BSE and mad cow disease from cattle, SARS from 

a kind of domestic cat, and influenza viruses from fowl 

and pigs. Changes in the genomes of pathogens are also 

involved in the emergence of new strains of influenza 

viruses and also drug resistant bacteria.  

Many things are responsible for their emergence, such 

as socio-economic factors, changes of environments 

and changes in human behavior.  For example, the 

reclaiming of woodland has increased the chances 

to l ink between humans and animals .  Modern 

transportation systems have made the emergence of 

pathogens and their rapid propagation around the 

world far easier. 

So far, I have briefly summarized the global issues 

relating to infectious diseases. The most important 

point is that the main focus of this global issue exists 

in tropical and sub-tropical regions.  People in those 

regions need the help of the world.  

Now I will move to the second story. The story is about 

Nagasaki prefecture-wide intervention in the mother to 

child transmission of HTLV-1, a causative virus of adult 

T-cell leukemia, ATL. I myself have been involved in this 

project for a very long time, more than 20 years.  

As you know, cancer is the most important cause of 

death in Japanese people.  About one third of Japanese 

people die with cancer. Of these, about 25% of cancer 
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cases are closely related to infection by viruses. 

Most hepatic cancers, cervical cancers and those of 

adult T-cell leukemia, ATL are closely associated with 

infection by hepatitis B / C viruses, human papilloma 

viruses and HTLV-1, respectively. And the Burkitt 

Lymphoma (prevalent on the Africa continent) and 

the Nasopharyngeal Carcinoma (in China) are closely 

associated with the infection by the Epstein-Barr virus, 

EB virus. Theoretically, by successful prophylaxis - by 

successfully preventing infections by these viruses - the 

human community can overcome these cancers.  

What you are seeing here are some cells of adult T-cell 

leukemia surrounded by many small red blood cells. 

You can see very characteristic, irregular shaped nuclei 

in cells.  Sometimes cells look as if they have two nuclei. 

This is a very unique, morphological feature of adult 

T-cell leukemia cells.  This can be distinguished from 

any other leukemia. 

 ATL, adult T-cell leukemia was first described by 

Professor Uchiyama and Takatsuki in Kyoto University 

in 1977. In addition to their very unique morphological 

appearance, they are distinguishable from other 

leukemia by the presence of the frequent skin lesions 

and also high levels of blood calcium.  ATL cells are also 

very resistant to any chemotherapeutic agent.  

Therefore the prognosis of a patient with ATL is 

extremely poor and most will die within two years after 

diagnosis. A very important finding is that most of the 

patients themselves appear to have resided or were 

born in a particular area of Japan, namely southwestern 

Japan including Nagasaki, Kagoshima and Okinawa 

prefectures. And if they were not, the patients’ parents 

or grandparents appear to have been born in those 

areas. There are also so many reports of familial cases, 

that is, more than two patients in the same family. 

These finding strongly suggested a prevalence in 

southwestern Japan, and the involvement of infectious 

pathogens in the development of ATL.  As you can see 

[in the slide] the blue colors referring to Nagasaki, 

Kumamoto, Kagoshima and Okinawa prefectures show 

a very high incidence of adult T-cell leukemia.

In 1981, four years after the discovery of ATL, 

Professor Yorio Hinuma of Kyoto University identified 

the virus that causes ATL, namely the Human 

T-lymphotropic virus Type I, in short HTLV-1. HTLV-

1 are found to be the first human retroviruses and is 

capable of immortalizing human T-lymphocyte in vitro.  

And also importantly, worldwide survey showed that 

there is a prevalence of HTLV-1 infections in some 

particular areas of the world including southwestern 

Japan, the Caribbean basin and African continent. 

Importantly those prevalent areas completely match 

and overlap with areas having a high incidence of ATL.  

Also later clinical studies show that about 5% of HTLV-1 

infected individuals develop Adult T-cell Leukemia, ATL, 

and that every ATL patient was infected with HTLV-1. 

And also HTLV-1 is later shown to be associated with 

some other diseases including a kind of myelopathy, 

rheumatoid arthritis and other autoimmune diseases.  

As I mentioned, HTLV-1 belongs to the retroviruses. 

Retroviruses have a unique life cycle by the presence of 

a unique enzyme, reverse transcriptase.  Once infected, 

this kind of virus genome integrates into the genome of 

the host cells and persists into the cells. Once infected, 

you cannot remove the virus from the infected host, 

and after infection, the individual stays healthy for 

a long time, usually for their whole lifetime, with no 

disease.  

However, some infected individuals develop the disease 

after a long incubation period during which the infected 

individual releases the viruses and behaves as a source 

of further infection. This is the problem. We know of 
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two kinds of virus in human retroviruses.  One is the 

HTLV-1 and the other is HIV.  Both of these two kinds 

of virus infect the human T-cell T-lymphocytes but the 

disease outcomes are completely different.  HTLV-1 

immortalizes the infected T-cells leading to leukemia 

and T-cell leukemia.  In contrast, HIV destructs the 

infected T-cell finally leading to the immunodeficiency 

syndrome AIDS.  

This slide shows the relationship between the HTLV-

1 infection and the outcome of the disease.  In the case 

of rheumatoid arthritis, some patients appear to be 

infected with HTLV-1 but most of other patients are not 

infected.  In contrast, in the case of ATL only a small 

proportion, about 5% of infected individuals, develop 

ATL but conversely every ATL patient is infected with 

HTLV-1. So we can conclude that if we can successfully 

control the HTLV-1 infection, we can overcome ATL, 

the highly malignant and fatal cancer. 

This slide shows the situation of Nagasaki Prefecture in 

the late 1980s.  As you see, the total population is about 

1.5 million. Within this population 4% were infected 

with HTLV-1 which is a very high rate of infection. 

In people above 50-years of age, the infection rate 

was 10% - very high indeed.  And, more importantly, 

in the areas of remote islands including Goto Island, 

Hirado, Iki and the Tsushima there was an extremely 

high prevalence of HTLV-1 infection.  There, more 

than 20%, 30% and sometimes 40% of people were 

infected with HTLV-1. The annual incidence of ATL in 

Nagasaki Prefecture was about 100. This corresponded 

to roughly 1% of total deaths in the prefecture.  So the 

control of HTLV-1 infection is a very important public 

health issue in the prefecture.

Let’s think about prophylactic measures for HTLV-1. 

When you consider prophylactic methods (meaning, 

the method for preventions), there is a very important 

concept - three essential factors behind infections.  

One of the factors is the host, usually this host is an 

individual yet to be infected. A second factor is the 

source of the infection and in the case of HTLV-1 the 

source of the infection is an infected individual. A third 

factor is the route of the infection that connects the 

source with hosts. These three factors are essential for 

the infection.  In other words, without one of the three, 

infection will no longer be established.  So if you think 

about prophylactic measures for a particular infectious 

disease, you can focus on one of them, one of the three. 

Vaccination giving a host resistance against a particular 

pathogen is the trendy measure of the prophylaxis. 

But, in the case of HTLV-1, effective vaccines are not 

available so far, which is also the case in HIV.  How 

about the source of the pathogens? As I mentioned, 

once infected you cannot remove HTLV-I from the 

host. The virus persists in the infected individual for 

an entire lifetime and most of the infected people stay 

healthy. You cannot separate them from the general 

population due to human rights, so the remaining focus 

should be to address the third factor, the root of the 

infections. This prompted us to look for the major root 

of HTLV-1 transmissions. A very important finding 

was that ATL patients clustered within a family. In the 

same way many members in a family were infected 

with HTLV-1, which suggested that the route might 

be very close contact between family members, such 

as a mother to child, or husband to wife, and so on.  

This was important data in our early studies and first 

provided evidence for the presence of mother to child 

transmission of HTLV-1. When children born to 78 

infected mothers were tested, 17 children appeared 

to be infected, an infection rate of 22%.  This is 

significantly higher than the control of age-matched 

children, 2.6%.  Conversely if the mothers of infected 

children are tested, 12 out of 13 appear to be infected, 

92% in comparison with the age-matched female, 5.5%. 

There is a highly significant difference.  Similarly when 

12 mothers of infected pregnant women were tested, 
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10 appeared to be infected, or 83%. This is, again, 

significantly higher than age-matched control of 6.4%.  

So these epidemiological studies clearly show the 

presence of a mother to child transmission as a route 

for HTLV-1. 

From mother to child, the virus can transmit by three 

possible pathways.  One is perinatal, that is, the virus 

transmits to the babies in the uterus. We call this, 

intrauterine infection.  Secondly, the infection can occur 

during delivery, perinatal infection. Thirdly, postnatal 

transmission – the virus infects from mother to child 

mainly via breast milk, breast feedings. 

To look for the route of mother to child transmission 

of HTLV-1 we followed the children born to infected 

mothers, and found that the infection of the children 

can be diagnosed very late after birth, later than one 

year after birth. We thought that the postnatal pathway 

is the most probable cause of mother to child HTLV-1 

transmission so we decided to examine the breast milk 

of infected mothers.  We asked infected mothers to give 

us their breast milk and we tested it. First we found 

that there are many cells in the breast milk and in 

these cells we could find many HTLV-I-infected cells. So 

breast milk can be a source of infection for everyone. 

Next we inoculated the breast milk into experimental 

animals.  We used the common marmoset as the 

experiment animal.  We inoculated the cells from the 

breast milk of the infected mothers via the oral cavity 

of the marmoset, and inoculated about 6.8 x 108 cells 

in the oral cavity. That included about 7 x 105 infected 

cells. 

This slide shows the time course of the experiment. 

We followed the inoculated marmoset, 1 month, 2 

months, 3 months, 4 months, 5 months, 6 months, even 

7 months after the inoculation and tested the presence 

and levels of the antibody against HTLV-1 in the 

blood. The presence of serum antibody is evidence for 

infection with HTLV-1.  

As you see, two months after the inoculation, the 

antibody titer begins to elevate and reach the peak level 

three months after birth.  This results clearly showed 

that the breast milk of infected mother has an infection 

potential when drunk by babies.  So we can speculate 

that mother to child transmission by breast feeding is 

the major route of HTLV-1 infections.  

Clinical studies at that time gave us very important 

informat ion.   Other than the mother- to-chi ld 

transmission, HTLV-1 can also transmit horizontally 

by blood or sexual contact. But clinical data showed 

no ATL cases developed from this population infected 

with HLTV-1 at adult age.  All the ATL cases without 

exceptions had developed in the population infected 

very early in life. So we knew that to overcome ATL in 

the community we had to control this mother-to-child 

infection route. 

In 1987 we started a prefecture wide project namely 

the “ATL Prevention Program – Nagasaki” (APP 

Nagasaki), 25 years ago. One purpose of this project 

was to finally confirm the idea that breast milk was the 

major route of ATL transmission from mother to child. 

If the mother could refrain from breast feeding, the 

infection rate could dramatically decline. If it would 

be the case, the idea could be confirmed. Secondly, 

by having the infected mothers refrain from breast 

feeding, we could overcome ATL in the communities.  

So the first step of the program consisted of screening 

all the pregnant women in Nagasaki Prefecture whether 

or not they were infected with HTLV-1.  In the second 

step of the program, when an infected mother was 

identified, we explained the risk of breast feeding to her, 

asking her to refrain from breast feeding. Thirdly, we 

followed up on the children born to infected mothers.  

This program was conducted through a very close 

collaboration between the prefectural government, the 

doctors association, (pediatricians, obstetricians) and 

also Nagasaki University and it has continued to date 

for more than 25 years.  

This slide shows the details of the program.  Once a 

woman becomes pregnant she consults with the office 

of obstetricians where she is asked to have a test for 

the antibody against HTLV-1. The cost for the antibody 
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test is supported by the prefectural government.  If the 

results are positive, the pregnant woman is informed on 

her next visit to the office. If infected with HTLV-1 the 

risks associated with breast feeding are explained so 

she can select another nursing method. She can refrain 

from breast feeding and change to bottle feeding 

and her secretion of breast milk is stopped by drug 

treatment. However some mothers do still select breast 

feeding and we ask them the length of their breast 

feeding period afterwards, for six months or less, or for 

more than six months. The children born to infected 

mothers received follow up 6 months, 12 months, 18 

months, 24 months, and 36 months after birth in a 

pediatrician’s registered office. 

This is the project summary. So far, for over 23 years, 

from 1987 to 2009 we have tested 255,340 pregnant 

women. This corresponds to far more than 80% of the 

total pregnant women in the prefecture. We found 

about 8,500 infected pregnant women.  So the infection 

rate of the pregnant women in Nagasaki prefectures 

was computed to be 3.3%. These infected mothers 

selected by themselves how to nurse their children.  

Most of them, more than 90%, decided to refrain from 

breast feeding and nursed their children with bottle 

milk. 

This slide shows the representative results and their 

interpretation. We can see three important findings. 

The first is that when infected mothers refrained 

completely from breast feeding and the children were 

nursed by bottle instead, the infection rate was 2.7%. 

In contrast, for those children fed with breast milk the 

infection rate appears to be 17.6%. This is a highly 

significant difference and clearly confirms that breast 

milk is a major source of mother-to-child transmission 

with HTLV-1.  

The second important finding is that if you look at the 

length of the breast feeding periods, in those children 

whose mothers gave them breast milk for less than 

six months the infection rate was 6.7%.  In contrast, in 

those children fed breast milk for a very long time, for 

more than six months, the infection rate appeared as 

26%.  This is a highly significant difference.  It means 

that the risk of transmission with HTLV-1 also depends 

on the length of breast feeding. 

The third important finding was that, in spite of 

refraining from breast feeding, there was still a 

significant number of mothers who unwittingly 

transmitted the virus to their children, albeit a very 

low rate of 2.7%. This indicates the presence of an 

unidentified route other than the breast milk from 

mother to child.  

So the project can conclude that breast milk is a major 

source of the mother to child of HTLV-1 transmission, 

and that the risk of infection depends on the length 

of the breast feeding, and that there may also be 

an unknown route of mother-to-child transmission.  

Ultimately, the project can conclude that refraining 

from breast feeding is the most effective measure to 

prevent mother to child transmission of HTLV-1.  

The figures shown on this slide are estimations. So far 

we have tested 255,000 pregnant women including 

8,500 infected mothers. More than 90% of the infected 

mothers agreed to refrain from breast feeding while 

the risk of infection from long-term breast feeding 

was 26% compared to the 2.7% risk of infection from 

bottle feeding. So we can calculate that this program 

has so far prevented 1,770 cases of mother to child 

transmission. As 5% of them would develop ATL in the 

future, this project can be said to have so far prevented 

88 future ATL cases.  

Another estimation is that if the current population of 

Nagasaki has a 3.2% infection rate, then in the annual 

age population (meaning the population of each age 

fixed as 25,000), there are 800 infected people of each 

age in Nagasaki Prefecture. From this 800, in the future 

40 of them will develop ATL.  Then for next generation 

after that, if the mothers in that population feed their 

children by breast feeding, and the infection rate is 

26%, we can calculate that the affliction rate will be 

0.8%. If the mothers in this population also refrain from 

breast feeding, then we can expect that the infection 

rate over the next generation to be only 0.1%. Now, 

this corresponds to 200 and 25 infected people in each 

age.  Among them 10 and 1 ATL cases will develop. As 
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I mentioned, this is only our estimation, so this value 

may be much lower. 

Nagasaki Prefecture readily expects the rate of infected 

pregnant women – those born after the start of the 

program - will be dramatically declined and the annual 

incidence of ATL will be less than one person. The 

annual incidence means that the annual number of 

patients with ATL will be less than one in the next 

generation or at least by the next-next generation. So 

Nagasaki Prefecture will overcome this fatal and highly 

malignant cancer in the future.  

However, some issues remain to be challenged. The 

first one, as I mentioned, is that the program indicated 

the presence of an unidentified mother to child 

transmission route. We are very sorry that there were 

even a few but a significant number of mothers who 

unwittingly transmitted the virus to their children in 

spite of refraining from breast feeding. So firstly we 

have a duty to identify the unidentified transmission 

route.  

Secondly, we are also responsible to the more than 

8000 mother who were informed that they were 

infected. We can easily presume that from these 

8000 mothers, 5% of them (equivalent to about 400 

people) will develop ATL. But unfortunately we have 

no measures to prevent the development of ATL in 

the infected individuals. That is the second issue to be 

challenged.

The third issue is complicated. This concerns the 

balance between the advantages and disadvantages of 

infected mothers refraining from breast feeding.  As 

you well know, breast milk has a huge great benefit for 

children. It provides the children with nutrition, and of 

course, antibodies and natural immunity against various 

pathogens. But the skin-ship interaction between 

mother and baby also seems to be very important for 

the child’s future development. So this is a complicated 

problem to be challenged.  

Finally I would like to point out the need for an 

extension and popularization of the APP success to 

a national level. The prevalence of HTLV-1 in other 

areas of Japan is very low - less than 0.1% - but the 

total number of infected individuals nationwide is still 

estimated to be 1 million people. This means that, in 

order to overcome ATL, the Nagasaki system has to be 

popularized and expanded to a national level.  

In December 2010, the Ministry of Health, Labor and 

Welfare in Japan concluded a general counter plan 

for HTLV-1. Under this plan the Ministry decided to 

support the cost of conducting the HTLV-1 antibody 

test on every pregnant woman all over Japan. So this is 

a giant step towards “ATL Zero” in Japan.  

I am confident that the success of APP in Nagasaki 

has strongly pushed the Ministry’s decision. Today, in 

my lecture, I have given you an introduction to APP 

Nagasaki, a long-term prefecture-wide intervention and 

shown you that the success of the program has been 

a consequence of the dedicated collaboration of many 

people in Nagasaki. This of course includes the many 

mothers and their children, as well as all those officials 

and healthcare workers in the prefectural government, 

and the many pediatricians and obstetricians as well as 

many young researchers.  

I would like to close my talk by expressing my heartfelt 

gratitude to all the people involved in this program. 

Thank you very much for your attention.  
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感謝（マハロ）
mahalo (Appreciation)

お互いの存在に「感謝」し…
We need to ‘appreciate’ their each and every existence


