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My miscellaneous thoughts on
Imunotoxicology
Takemi Yoshida

Department of Biochemical Toxicology, School of Pharmaceutical

Sciences, Showa University

As many members of the Society may recognize, the
Japanese Society of Immunotoxicology has been found
on the basis of the preceding two important symposia
held at the Kamijyo Memorial Hall at Showa University
in November 16, 1990 and June 22, 1992, respectively. I
still remember that the some of the chartered members
of the Society were the guest speakers at either or both
symposia.

Immunotoxicology, although this technical term is
very popular for us in toxicology fields, but not in public
compared to the words of allergy and autoimmune
disease, is an important research area with respect
to the effects of pharmaceuticals and environmental
chemicals on immune systems. These chemicals produce
direct or indirect toxicity on immune tissues and
cells. In case of drug-induced immunological adverse
effects, the drug may change its chemical structure by
catalizing so-called drug-metabolizing enzymes and the
producing reactive metabolite may bind to proteins,
and acquire immunogenicity. However, the detailed
mechanisms of drug-induced autoimmune diseases, such
as SJS TEN and Troglitazone-induced hepatotoxicity,
still remains to be investigated. Because of wide variety
differences in genetic backgrounds and presence of
SNPs in drug-metabolizing enzymes and immune
systems, outcome of idiosyncratic drug toxicity is hardly
predictable, when patients take prescribed drugs or
OTC drugs. The immunotoxicology-related worst events
occurred when six healthy volunteers received a dose of
TGN1412. In all volunteers, cytokine-release syndrome
developed, including multiorgan failure. Mechansims of
such cytokine storm should be clarified in details.

By the way, we have been investigating the effects
of cytokines on hepatic drug- and heme-metabolizing
enzymes by using cytokine KO mice. We have reported
the following findings to date: 1) LPS-mediated induction
of hemeoxygenase-1(HO-1) is involved in TNF « through
JNK and P38 pathways.; 2) BCG and LPS-mediated P450

downregulation is involved in IL-6 and/or TNF «; 3) In
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human chronic arthritis model mice, there were higher
serum IL-6 concentration, the decreased P450 content
and the increased HO-1 and metallothionein(Mt) levels in
the liver. We also found that the induction of HO-1 in this
model mouse liver is signal transduced by Stat pathway.
All of these events occurred in chronic arthritis model
mice are almost completely returned to normal levels by
the i.v. injection of IL-6 neutralized antibody. The changes
in circulating cytokine levels may affect on drug- and
heme-metabolizing enzymes, thus may lead to changes in
pharmacokinetics of the administered drugs in infectious
and inflammatory diseases. We are currently expanding
our research work to Nrf2-Keapl KO mice. Nrf2-Keapl
system is a main regulatory machinery of HO-1 induction
and other stress response enzymes and proteins. Besides,
HO-1 and it enzymatic products, biliverdin (bilirubin) and
carbon monoxide has been shown to play important roles
as a antioxidant and anti-inflammtory effect and immune
regulation, respectively. Thus, our current study seems
somehow to relate to immunotoxicology.

The concept and possible mechanisms of
immunotoxicolgy should be learned much by pharmacists
graduating from 6-year education system, starting from

last year.
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An application of a post hoc test followed by
ANOVA and the protocol of immunotoxicity
Masashi Tsunoda

For the comparison of mean values among the
groups of three or more, a post hoc test is used followed
by one-way analysis of variance (ANOVA). When
toxicologists evaluate immunotoxicity followed by the
protocol of immunotoxicity, it is needed to understand the
benefits and defects (power, the possibility of type I error)

of post hoc tests for the decision of the best post hoc test.
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(University of California, San Diego)
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Life as a Post-Doc: Similarities and
Differences between the US and Japan
Contributed by Castle J. Funatake, Ph.D.

(Postdoctoral Scholar, University of California, San Diego, Department

of Medicine and Cancer Center, San Diego, California, USA)

I have had the great pleasure of experiencing life and
research in both the US and Japan. From September 2006
through February 2007, I was honored to work in the
laboratory of Dr. Keiko Nohara at the National Institute
for Environmental Studies in Tsukuba, Japan (Photo 2).
Since then, I have taken a postdoctoral position at UCSD
in the Moores Cancer Center where I am continuing
to study how T cell responses can be perturbed, but
now it is the microenvironment of the tumor instead of

environmental contaminants that are the focus of my

research efforts.

Post-doctoral Experience: Japan

I am very grateful to the efforts of Dr. Nohara that
gave me the opportunity to come to Japan and work
in her laboratory. I had no idea what to expect when I
de-boarded my plane and arrived at her laboratory on a
hot and humid day early in September of last year. I was
pleasantly surprised to see that it was not so different
from the laboratories at home. Even more reassuring
was the fact that everyone dressed about the same, too
— hooray for blue jeans! I started to work the very next
day. We were expected to start sharply at 9:00 AM and
the researchers would often work 12 hours or more.
I was not shocked by the long hours and I soon found
myself staying late, too, but starting promptly at 9:00
AM was a bit of a struggle for me. In the US, it has been
my experience that 9:00 AM is more of a "guideline"
than a strict start time. I believe that this stems from
the fact that the average workday in the US is around
8-10 hours so if you start late, you stay late and it all
works out in the end. Day-to-day events in the lab were
not different from the US, but what made these tasks
more difficult for me was the fact that nearly everything
was written and labeled in Japanese, and I cannot read
Japanese. Thankfully, everyone in the lab was extremely
patient with me, and we managed to get translations for
everything I needed. Each of us had regular meetings
with Dr. Nohara to discuss our results and to plan for
the next experiment. We had weekly journal clubs that
were not unlike those in the US, except that they were
given in Japanese. Journal clubs were a great challenge
for me, but also a great learning experience for listening
comprehension skills. When it was my turn to present, I
presented in English, so I hope that the others felt that
it was an equally good opportunity to practice listening
to and speaking in English! Aside from these language
barriers, I believe that the similarities between Japanese
and American laboratories far outnumber the differences,
and the consistency between them made my transition

into Dr. Nohara's laboratory relatively easy.

Life in Japan: the Everyday to the Exotic

For the first few weeks, I was completely overwhelmed
and in a state of culture shock. Everyday things like
grocery shopping, watching television and traveling

around the city seemed to take every ounce of mental
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strength just to cope. But eventually I found a routine,
and an English-language news broadcast, and I settled
in. In Tsukuba, I got around the city by bike which was
very easy thanks to the fact that the city is totally flat.
But I cannot deny the fact that I did get lost one night
on my way home from work in search of a convenience
store that I never did find. It was scary since there were
no people out that late, no people to ask for directions,
but thanks to some dumb luck I eventually found my
way home. Of course, I never again went looking for
anything after dark if I did not know exactly where it
was. To a newcomer, the train system in and around the
Tokyo metro-area can be completely overwhelming. I
was certainly one of those people, and I was in Japan for
almost three weeks before I even got on a train. But, after
overcoming my intense fear of the complexity of the train
and subway system in Tokyo, I came to love its efficiency
and promptness — you really can set your watch by the
trains!

Although we worked long days and long weeks, I was
fortunate that there were many national holidays that
gave me extra time to travel and see Japan. When I only
had one day, I went to Shinjuku for shopping. I went
to Shinjuku for shopping a lot. I think perhaps I might
have gone to Shinjuku too much because the graduate
students would ask what I had done for the weekend
and when I would sheepishly grin at them in reply, they
would know I had gone to shop in Shinjuku. When I had
more time, I would travel farther and spend more time

in places. I visited Tokyo Tower (Photo 3), the Imperial

photo 4

Palace Eastern Gardens, Tokyo Daijingu, Zojoji Temple,
and Yoyogi Park. I went to Asakusa, Mito, and Nikko. I

hiked around Tsukuba-san, I tried my hand at imohori
(Photo 4), I saw the ocean near Kamogawa, and I went
snowboarding at Madarao in Nagano. I saw kabuki and
rakugo shows. I saw Fuji-san in December, the snow
festival in Sapporo (Photo 5), and toured the Tsukiji fish
market one cold and early morning (Photo 6). Everywhere
I went, I was amazed by the unique beauty of Japan, the
amazing juxtaposition of modern and traditional, the
efficiency with which they filled the space in the great

metropolitan area of Tokyo.

Graduate school and post-doctoral life in the US: Oregon State
University and UCSD

I attended graduate school at Oregon State University
(OSU) in the Department of Environmental and Molecular
Toxicology. The program varies depending on the

specialization that you choose, but on average, it takes
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five years to get a Ph.D. Because the students who join
OSU's program come from a diverse background, the first
two years are heavily focused on classes to give everyone
a solid education in the basics of toxicology. At the
same time, the program at OSU is also very self-guided
because once I had finished the core classes I was given
a lot of freedom to choose which additional classes I
wanted to take to complement my research. Once I had
completed my coursework, there was a qualifying exam.
The qualifying exam was possibly the most difficult exam
I had ever taken and involved both an oral presentation
and written exam in the form of a grant proposal. After
passing the qualifying exam, the rest of my time was
dedicated to research, writing papers, and convincing my
committee that I was ready to graduate. The hours were
long, I worked on weekends, and my lab did not even have
windows so sometimes the only daylight I saw was if I left
early enough to see it on my way home. But in the end, it
was worth it because I loved my project and I knew I had
really earned my Ph.D.

I started my post-doc position at UCSD at the
beginning of April, just two short months ago. Life as a

post-doc in the US is not so different from Japan. I have

regular meetings with the PI. (principal investigator) to
discuss data and future experiments. As in Japan, there is
a weekly journal club, but we also have lab meetings every
week where everyone gets a chance to discuss their data.
In addition, there are departmental and institutional
seminars that can be attended on a weekly basis. My
workday averages 10 hours long, but some days are longer
or shorter depending on what I need to do. As far as the
scientific endeavors go, life as a post-doc in the US is not
so different from Japan. From a more social aspect, the
environment in the laboratory is, I think, less formal than
in Japan. PLs are addressed by their first name in most
labs, and the rest of us — from technician to graduate
student to post-doc — are like a family. There are many
lab-outings for lunch, sporting events, and beach parties.

We work hard together, but we play hard together, too.

Science, Life, and Gratitude

I have always known that I was meant to be a scientist.
I love the thrill of a new discovery and doing something
that no one else has done. But science would not be as
much fun if there were not great people with whom to
share it. I have been fortunate in that way — every lab
I have been in has been like a family. And working with
Dr. Nohara and her group in Japan was like being an
exchange student and they were my host family. It was
an incredible, once-in-a-lifetime experience and I cannot
begin to say how grateful I am. I hope that one day, when
I have a lab of my own, that I am able to return the favor.
Such an exchange of scientific ideas and cultures is an

invaluable resource that can only lead to certain success!
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