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Reminiscences of the Beginning

Swios. Atlors Clion

Distinguished Professor
Department of Biochemistry & Biophysics, lowa State University, US.A.

inasmecch s tho odovadows ecwere ol yol smslllocd.
Tt Goscdon Haitey fiooked ufp @ wope and
Sedley systorn Yol ho caledied would bo
adiguale b fiull heavy conticluges and cthes
equspment uf tle stainwels’ T J i Clion,
cn fosd haiiman of the Dipartmend and
crrently a ditinguited Fitewor of Hho
Dpastmont of Bictiematsy ancd Bpopoio,
St Slate Unéversily, semincts Aés good cled diayy
dessing dhe must digfecedt fiesieed in wlling wfi thio
Dhpastment of Ficchiemistiy...
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l.' W aovanni, our three childmen, e

¥
"1 arfived

i Bangkok in g
Auvgust, 1966, [t wasa hot, humid, sunny day
The old airport, forthose of yvou who remember
I, wias designed more o sereen visiors than o
Jim Dinning

e

welcome tounsts. Bot, happily,
Director of the Hockefeller Foondenon in
Thatland, came tomeet us at the airport, he lped
s pass through customs, and whisked us of f o
the charming old Erawin Howel, Shortly
therealier, we found & nice place to live,
although far out on Sukomwar Boad,  Afer
strugglhing with Banpgkok maffic fors while, we

moved closer into gown.

The Faculiy of Science wis then housed
i old buildings on Sri-Avudhayva Rond. Dean
Stang, a remarkoble man of drive and vision,
ook me tothe nearly desened buckbuilding of
the Faculty and 1old me 1o find a sutable office
b T |
found an empty office and put up a brave

and to rehabilitate an old laboraory

handwritten sign, which read, "Department of

Biochemistry”, Ome of the large roomsin the
Pasckbuilding sy vsed for the storage of the
midny items of dlassware, chemicals, and
equipment tharmy colleagues and Thad earlier
ordered from the Unted States.  Although
initially 1t was almost imipossible o find ooy
desired item among these vast piles of boxes,
these matertals later proved 1o be invaluable in
sciting wp our research and 1eaching

[bssrmitnries.

Well, now that the Department existed,
two [fems WENE NeceEssary., I'I:'II'I'.""'l.}'. d SECresiry
and it bulletin board. Buyingand installing the
bullerin board wis not a big problem, but
finding a bilingual secretary maculiurenew to
me was bevond my abalitics. But Dean 5|.|_||1|=',
intervened, and, afler interviewing severul
prrsons, [ became very lucky, Miss Parchar

arnasuta fit the requarements perfectly and,
therenfter, playved a very important role in the

development of the Depanment.

A1




Hut Bangkok offered much more than

the dreary backbuilding of the Faculty of
Science. Toguide meinmy sightseeing, Dean
Stang assigned two voung sclentists, iae luding
Dir. Vichal Boonsaeng. 1o show me ground
Buangkok.

"Well, where did we go?” "lo iee e
Emerald Buddha in the Grand Poloce,
natirally, as well as o view the Tempie of
Dawm, Bl not reaily just te view the Templa

af Dawn, bur ro climb i1°

But there were other temples and
mouniaing of o different kind 1o climb, 5000
after | amved, Montr appeared for a shor sty
between his undergraduate and graduate
training abmad. He guickly set uwp a gas
chromutograph and separated some retinoads
onit “Heisvery good" Tmused. "Fshowld try
fo keep kim here”. But before T could ser

anvthing tn moiion, he was gone,

Before wo long the biochemistry ranks

increpsed. Gordon Bailey and J. Lon Pope

Lo, at mird-day, Vichaiand his companion
Zalloped up1he incrensingly stigep siope of the
temple, while abored, soaked with sweal. far
below, “The scenery iy marvelouy from wp
here” chonled Yichal. | finally neached the

rog, but I've tever gone back to repeat the feat,

joined me from the University of Flonda, and
Serene, bubbling with her usual great energy,
came back from an academic leave in
Coliformia. Our ellors were abeiied I':-_'p other
Thai staff that Dean Sung had assigned 10 the

Drepamiment



5o, we et aboutdeveloping a curricul um,
meeting with the chairmen of other
deparmments, and watching the construction of
the new, beautifully designed Facully of
Science buildings on nearby Rama V1 Road,
Needless o say, there were delays in the
construction of the building. We faced wo
major deadlines; one, reaching the incoming
class of students for the third year of the
Faculty of Science curmculum, and, two,
preparing for the formal epening of the building
by Their Majesties, the King and Queen of
Thatlund, Itwasthe miny sesson and the mud
surrounding the building varied in depth from
3o 15 em. But with a flimsy walkway,
construcied of plywood, we managed to get to
and from the building without becoming oo
muddy. Moving the equipment was another
problem, inasmuch as the clevators were nol
yerinstalled. But Gordon Bailey hooked upa
rope and pulley system that he caleulated
would be adequate to pull heavy centrifuges
and other equipment up the stairwells, | sill

vividly remembera great host of people pulling
on this rope as a heavy cenrifuge inched slowly
up the groaning boards laid on the steps of the
stairwell, But we managed to get everything in
place, and soon thereafter stanted teaching our
pre-medical students,

Butaneven greater problemwas ermerging,
narmely, thatthe grounds of the Faculty were still
a seaol mud and Their Majesties were scheduled
formally to open the new bulldings in two 1o
three weeks, But, then, a miracle happened.
Suddenly, literally hundreds of workers appeared
on the grounds, laid the cement access roads, and
covered the mud with sod ond flowers. T think
they emust howve finished abowt two hours before
Their Majesties were scheduled to appear.
Everyone was practicing honorific Thai 1o
address Their Majesties and to respond to Their
Majesties' gquestions.  “The opening went very
smoothly, The only disappointment was that
Her Mujesty the Cueen was indisposed and

could mot participate,




The nextmujor poal was thedevelopment
of a gradume program leading both o the
Master of Science and Doctor of Philosophy
degrees. Afer the program was approved Dy
Dean Svasdiof the Mahidol Graduare Colledpe,
wie started o recruil students.  Part of our
FEcruilment program was a nice lunch held in
one of the many fine restunrants in Banghok
Whenever possible, we used a5 a pretext the
hosting of visiting seminar speakers, but very
often just went off on our own. Jim Disning
wWis svmpathetc o our efforts, and we Jius
charged owr luncheon bills to the Bockefeller
Foundation. The lunches, needless 1o say,
wWeEre ;I-.'.upulur, and ol '::I':||:||::||1_' PRCEF M Erew
quickly. Somebiterness was expressed about
this recruiting device by other universities in
Thatland, who complained that we not only
had the best equipment and the best research
rlll'l-:Jir'._I:.'. oot also offered free lunches 1o
Hui

Prospoclive i:'r.ld'.]'.llu‘ siiicnts ns the

graduate program grew ond the luncheon

Cl|

participanis increased, 5o also did the bills, A
i ceran fime, Jim Dhnmng cauhioned me that
he couldn't justify the expense any more to the
Rockefeller Foundasion, But i1 was lovely
while i lasted, and we later found some other

witys (o support occasional luncheon meetings.

Ulrike
Lichti and Cloux Leitzmann joined us from the

The Fatulty was slso growing

United States and Montri, Suwit, Bhinyo, and
Sakol returned from their graduate studies
abroad, With # litle extra work on my pars,
Yongvuth and lisnuson were also enticod o
i us rom the LK. And, as part of the
Vitamin A Research Group, first MR
Lakshmuen and then Adrian Lamb played
imporant moles in my own research activites

| wish, finally, to mention two ofher
importnt events an the establishment of the

Deparmment. Soom alter the expansion of the




Faculty of Science 1o the third and forth years,
himDinning managed toinduce Dean Stang to
establish an Executive Counctl of depariment
chairpersons. Dean Stang never liked the idea
and, during meetings of the Council, never
cilled for 3 vote. In fact, when he was not
pleased with the nature of the discussion, he
Just changed the subject. Butata certain point
in the sardy 1970, it clearly was time to
rransfer the charmanship from myself o Dr.,
Serene. AL the piven council meeting, [
surmmmirized Dr. Serene's many qualifications
and tecommended that she become the
chairperson. Dean Stang looked sround the
room, which was very quiet. “fs thar all right
With afl of you®" he nsked
others said, "yes”, He responded positively in

Some nodded.

his customary way, which was an almost
imperceptible ned of his head. The

chmrmanship of Biochemistiry was the first

“H]

one in the expanded Faculty 1o be transferred
to Thai Stalf

The finnl point T wish o mention was the
decision of Serene, Monri and other Thai
Staff to write a textbook of biochemistry n
Thai, | sull remember, usually ar afternoon
tea, the ofien hilaniows discussions of whether
certain hiocharraeal terms should be transiated,
transliterated, or expressed directly in Englisk,
We worked very hard on that texthook, in part
because we had heard that Chiangma
University faculty were preparing & similar
text. But owrs, happily, was published firet.
The publicationof our modern texibook cleardy
wis of grear pedagopic importance for the

development of biochemistry in Thailand,

| tarmied thereafter for approximately o

year in the Faculty, went to Brazil with the



then returned to the United Staes. In my
occasional wvisits to Thalland since 1974, [
nave greatly enjoved the penawal of frisads hips
and professional contacts here and have been
remendously impressed with 1he subsequent
expansion of biochemistry programs both in
the Faculty and in Thailand. 1t is amusing to
note that it all started in an abandoned office in
the backbuilding of the old Faculty of Science
aimost 30 wears apo.  But the ground was
ready, and the seed, once implunted, Tew
luxuriously,
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he time I spent in Thailand, and

particularly, the period | served as
2 Visiing Professor in the Depanment of
Biochemusiry of the Faculty of Medical
Sciences stands as one of the most. if not the
mosl profound professional, cultural and
personal experience of my life, As | think of
whal to write for this 30th anniversary
celebration, | am flooded with memories of
that wonderful expenience.

| remember the moment of ardval in
Thailand with my family. Our three children,
Lee, Amy and Josh ranged in ape from 5 veurs
o b menths. They would spend the next ten of
their most formative vears immersed in Thai
culture, an expenience thar had an equally
profeund and positive effecton the restof their
lives, When we deplaned we were
overwhelmed by the heavy, warm, moist night
air and the vnique smells of our exotic new
home. [ fell in love with the country and its
peaple at that first moment. | can still feel the

excitement of those first impressions.

Dr. Olson had enrolled me and my wife,
Doty in Thai language classes at the AUA
suiming i few days after our amrival, That was
one of the best favors my fine new boss ever
did for me. Learning to speak That has been
one of the greatest and continuing pleasures of
miy life. Larm surethutmy undersanding of the
langunge has served as the principal resource
for my understanding of the depthand meaning
of Thai colture and values. It has given me a
feeling of closeness and even kinship 1o the
wonderful people of Thailand




Some of you will remember the early
days of the Depanment of Biochemistry, on
the third floor of the back building of the old
Faculty of the Science on Sri Avudhaya Road.
There were & number of memorable events in
the old Faculty, many of which taught me
cultural as well as professional lessons,

As we waited for completion of the
construction of the new Faculty of Medical
Sciences, one of the big teaching laboratories
atthe old Faculty steadily filled up with boxes
of scientific equipments and suppliespurchased
with Rockefeller Foundation support. We set
up some of the new equipments there so that
we could begin research activities. One of the
mosl memorable examples was two new
Packard Tricarb liquid scintillation counters.
These instruments were oo large and heavy to
move to the third floor, so they were installed
in & nearby din floored shed, where Dean
Stang stored thousands of plant specimens

from which he hoped to extract compounds of
medicinal value. There was, of course, no air
conditioning, so we kept the instruments cool
with large fans tha: blew over them constamly,
These were the first Tricarhs ever shipped to
Thailand. When Mr. Packard, owner of the
company, once visited Thailand. he made a
special rip 1o the Department to see and
photograph his instruments in Dr. Stang's plant
storeroom. Mr. Packard was quite surprised by
the setting, but clearly delighted to see his
instrumnents bard at work there.

An ulrracemrifuge was installed in a
separate building, adjacent 1o the building
containing our labs, To reach the UC, one had
to pass through the food shop under the building,
where the students ate lunch. One day, we
finished a long cenerifuge run just at noon. I
hurried back to the lab followed by a sudent
carrving the cold rotor. which still contained
Our precious cnzyme preparation. [ reached

&1



our lab, butthe sStudentneveramived, [retraced
our |:"i1|31 There | found him, 4t a mhle in the
food shop cating & bowl of khui thiaw; the
rupidly warming rotor was sitting on the table
beside him,
expression: "Keung kin,

That was when | leamed the

rewny yais renng

- -4
(LT P Rk

ngarn, réwng lek”, (ToafaTesleg G

We were impatient to move 10 the new
Focalty and actunily did so before it wis fully
completed. For one thing, the lifts did not yet
pperate. The freight Lift was needed 10 bring
the heavy research equipment 1o the upper
floors. We pleaded with Dean Stang to have

the ;u:!-h finished, but more trivporiant matiers

We began our graduate program at the
old Faculty with the first M.Sc. students. Tean
remember hearing Dr. Olson speak m Thai o
his class and thinking that | would never have
the courage to do thar. Orathai was my first
graduate student. Together, we explored the
mechanism of the Vitamin B6 dependent
enzyme | had studied a5 a gradume studen
While 1 did mv best 1o teach her modern
biochemical research methods, she helped me
learn new expressions in That and w discover

the wonders of That cutsine and culiure,

i

occupred hisattention. [n froseration, Lealiste
the help of some studenis- | remember Thanit
and Kanit, and theére wen:s probable others. We
Bought pulleys and ropes and wooden planks
With these, we crested & crude winch system
and runway up the sturs, Somewhat (o our
surprise, we actually svcceeded in drugging
severil lirge items of equipment (o the third
flpor, including at least one heavy ulira
centrifuge. Not sosurprisingly, the |ifts were

fully operational a few days later



My invesuganons of the cell biology of
Enamoeba, the prowezoan parasite causing
amebiasis, were initiated in my laboratory in
the Depurtmentof Biochemisiry, Studyofthis
organism has remained my principle research
interest since then, Again, the original iden
was suggested by Dr. Olson, who saw this as
@ problem of considerably more local

imponance than B6 enzyme mechanism!

1 decided first to investigaie the
mechanism of Entamoeba encystation, since
this process was poorly understood bul was
essental for disease trunsmission, Weobtained
axenic cultures of E. (nvadens from Dr. Louts
Diamond a1 the NTH, UL5.A, While | and my
first amocha stodent, Varunes, were learning
o culture the amoeba and trving o imagine
ways o induce encysiation, serendipity came

Gd

o our assistance. Some of ourcultures became
conmminated with bacteria, and in these
cultures massive encystation had occurred.
We thought that the bacteria produced a
substance....we called it facror X.....hat
stimulnted encystation. We were wrong, We
learned Later that the hactena probably depleted
certain essential notrients from the medivm,
andd that this had induced the amoeba o
differennuate. Mevertheless, these il
findings allowed Varunee w develop a culiure
medium toinduce E. invadens encysuation and
provided the basis for the dissenation resgarch
of several Ph.D. students.

Dr. Sumit worked tirelessly o further
define the essential components of the
encystation mediom developed by Varunee.
Her work led 1o the resbization that a reduction




in the medium osmolarity was a critical factor
in the simulation of encystation, and this
allewed hertodevelop simpler and more relinble
conditions to induce axenic encystation,
Peerada (who will always be Lui to me) used
the systems developed by Varunee and Sumit
to explore changes in nucleic acid and protein
metiabolism duning encysation. Perhaps the

most significant finding from Lui's
investigations was that net DNA synthesis
wais not required to produce letranucleate, or
even octanucleute cysts from vegetative
trophozoites. Thus, the chromosome content
of trophozoites must be from 4N to BN, This
finding has current importance now that the

i

organizaton and regulation of the Entomaoeha
genome has become a major research focus.
Just two days before writing this report 1
received nn Internet e-mail message from a
colleague with questions about the DN A studies
conducted over 20 vears ago by Lul. Thanic
wils interested in the mechanism of formation
ofthe so-callled "chromaimd bodhes” found in

Entamoeba cysis.  Again, with help from
serendipity (and Surathep, our ohservant
techmician), Thanit was able o determing that
these structures were crystalline amays of free
ribosomes that formed not only in cysts, but
whenever protein synthesis declined.




The work of all these young scientisis
was published in peer-reviewed jourmals
Thanit's work produced two papers in the
Journal of Cell Biology, which, 10 our delight,
were accepted without revision.  Sumit
received the first Ph.D. degreein Biochemisory
awarded in Thailand. A phowograph of Sumit
receiving her degree from His Majesty the
Kingisone of my favarite treasures fromthose
early days. These, as well as all the other
students [ had the pleasure 10 advise {Kanit,
Kreuvul, Simporn and the rest) have goneon to
important positions in major Thai universities

and meedical schools, | feel very proud.

There iire 50 miny more wonderful
memories: the official opening of the new
Faculty of Medical Sciences by His Majesty
the King; the periodic floods when somebody
let the cooling water hose of the UC slip outof
its floor drain in the major instrument room,
and having o face an angry Dr. Nanth on the
first floor, where the dripping flood waters
reutinely soaked boxes of stored supplies in
the Pathobiology Department; Samaisukh
sieeping on top of a Tricarb in the instrument
roarm when he was a student, and dryving his
phaakamaa on the fan in my lab: our first
“computer, which actually was only 2 Wang




programmable calculator, but which wis wsed
by researchers from all over Bangkok; the
exciting outings we made to the islands off
Panaya and the hikes in Khao yai. Ibelieve I
would be happy iorelive those seven marvelous

years cxactly as they were.

| have been lucky to be able to revisit the
Department of Riochemistry several times
since the persod of my appointment there, 1t
has always been # great pleasure and
emotionally moving expenence to see my old
students, colleagues and friends and 10 nowe
how much the depaniment has changed and,
yet, fow much it is sull the same. | ook
forward with the same pleasure and emation to
the 3hh Anniversary celebrarion and the
opporiuntty it provides tovisitthesedear friends

and places once ggain.

-
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A Look into the Future of the
Department of Biochemistry

'|r|l|!.rn.i.q'mj BN et

Professor Moniri Chulavatnatol

Depuriment of Blockemistry, Faculty, of Science,

Mahidol University, Rarma & Road,
Bangkok 10400, Theiland

Ba

n the occasion of the 3th

anniversary of establish-
mentofthe Departinent of Biochemistry at the
Faculty of Science; Mahidol University, itisa
good opporiunity o assess the past ond
contemplate about the future. Beang a branch
of modem life science, hiochemisiry has
transfromed itself from its rather obsoure being
int Thailand 3decades ago into oneof the major
scientific desciplines in the country. The
Crepartment haseamed its fame ns the conniry's
leading mstitution in both teaching nnd
rescitrch, According 1o the lisisof publicatons,
theses and graduntes, several key and useful
svientific discoveries have been made by
members of the Depanment and numerous
brochemisiry gradunges suecesd intheircarsers
and contribute productively o the tountry,. As
apariof the Rockeleller Foundation’s Program
on Education for Development, the Depamment
has fully achieved its goal in prepanng facaly
staft for biochemistry departments in both
facultics of science and facilties of medicine
throughout the country. Rither than recounting
the successes of the past, this shon anicle
attermpts todook intothe future by firstassessing
ST L'::r' extemal influencing fctoms, Then,
the strengths and the weaknesses of the
Prepariment will beanolyzed. Before closing,
opportumnes and threats for the Department
will be identificd.



Mational Education Policy: The Inevitables

Among several external factors that will
exert profound influences on the future of the
Deparment, 8 special attention sheuld be given
to the National Education Policy, Foraperiod
of 15 years, 1990-200d, the nation's tertiary
education policy aims for 5 basicquality goals.
These shall be elaborated below.

1. Eguity Lintversity education in
Thailand will be made available toall who ure
academically qualified, Although this does
not mean free for all. 1t does imply that anyone
who 1scapable intellectually must have accass
w the umiversity education mrespestive of
evanomie status. It also means if toidon fee
has to be raiged to meet the real Cost
scholarships pndior foans muost be available (o
the needy students. Equity in university
cducation favors the mass rather than the elite.
Thus, the equity educatnon should supply 4
better educated manpower needed for a more

developed economy of the country inthe future,

2. Eificiency Tha umversiies must
operate with a much beter cfficiency. The
four well-known missions of universities,
namely teaching, research, servicesand cultumal
preservation, must be planned and executed
with a greater efficiency. University
administration must be re-engineered 10
eliminate waste of tme and unproductive
manpower. Notonly computerization butalso
other forms of teaching aids and management
must be applied 1o handle large classes more
efficiently, Bguipment down-time musi be
shortened and a long wiit for spare parts will
nol be acceptable. While more room for
improvement isevident, i must be r:mph.'l sized
Onaly

suitably paid staff will likely be motivated o

that efficiency depends on pecple,

work more efficiently. It is also obvious that
equity education cannot be delivered by an

inefficicnt unkversity.

1. Excellence Exeellence s the

hallmark of a great university, Ewvery Thai

.




university must achieve cernin level of
execellence in some disciplines, in waching,
rescarch or academic services. An excellent
university should atract better students and
Outputs from excellent
universities tend tocarmy a “seal of good quality”
and hence will be in demand. Although this
policy goal implies that excellence cannot be

more Support.

sacrified for the sake of equitable or mass
educition, certain balance between excellence
and equity must be maintained, perhaps by
using an efficiem sysiem. Like efficiency,
excellence depends not on facilities alone but
also the quality of the people. Without guality
staf T, no amount of investment intothe facilities

can build up the excellence.

4. Intermationalization Thaitand cannot
sustain her development with a leriary
education that is not recopnized internationally.
Intemanionalization of Thai universities does
not only mean that graduates from the
umiversities are accepable for further studies

abroad, but it alsoimpliesthat Thai universities

must have programs that are amendable for
staff exchange and student exchange with
universities owverseas. Joint-degree programs
with universities oversess and research
collaboration must be possible.
barrier should disappear. Research facilities,

Language

staff qualification and compensation in Thai
universities should be made comparable with
those of universities in developed pountries.
While internationalization should elevate the
standards of Thai uwniversities, more
opportunities will also be created for the
diversification of both academic and research
programs in Thai universities, To realize the
internationalization, a substantial investment
has w be made. Furthermore, to sustain the

internationalized programs, fees and charges
hive 1o be realistic, the management has 1o be
efficient and the quality of the outputs cannot
be less than excelient

5 Pn

aatizatiom That universities have

long suffered from insufficient funding from




the government. Waorse still, it is questionable
if the government is willing to provide much
maore 10 suppon development of equitable,
excellent and internationalized univessites,
Private sector is the only other altemative
source of finance. Not only will more private
universities be allowed to be established, but
privatization of the government universities is
also a sound option. Public or private entities
should be allowed to become shareholders of
the universities wgether with the government
Thai universities must then be moreresponsive
to¥ the market as well as be more efficient in
orcier 1o attract privite investment. Toachieve
the F!"l'i'|."l|h.?'.'||||'1r|I new |ows mwesl be drafied to
legalize the process and the university
sdmimistration has o operate in 4 more

business-like manner

competition, Thai enterprencurs are sourcing
technology from varioos partsofthis borderless
world, While foreign technology floods the
country, the local technology 1s barely visible,
Thus a dilemma is confronting many Thai
scientists. On one hund, basic research o
uncover new knowledge is both essential for
mankind andchallenging intellectually for the
scientists. However, research funding for basic
research 1§ not abundant. Existing research
funding agencies tend 1o look for relevant
research, applicable resulis and economically
sound outputs. Should a Thal scientist enjoy
the elegance of basic research under a tight
budget or pursue a commercial gain by doing
iess-challenging research under the pressure
created by the "profit or perish” motio of

[t showld Be noed Bere that mos)

husingess"

Technological Demands in National
Development: The Dilemma

The three sectors of Thai economy,
namely agriculture, industry and services, all
have been growing rapidly, relying mainly on
cheup labor and good natural sources of the
country. To continue the growth while the
national resources are depleting and Thai lnbor
cost s rising, technology will be needed in all

three sectors. In order to survive in the glohal

commercially relevant research requires no
frontier science or cutling-edge technology.
In fisct, an innovative technology leading to a
new produet is often & commereial risk if no
dernand or market exists. 'With the current
rapid economic growth and intense demand
for lechnological input, Tha scientists need o
choose whether to become a part of the
economicengine by doing applied researchor

to rermanin excluded from the rising economic




tide and enjoy the basic research, One should
ilso be bear in mind that although imported
technology can meet the economic demaind,
adaptive research to make the foreign
technology functton better under the local
conditions and luter becoming a local
technology is highly desirable for the long-
term development of the country, Specially
desirable are aduprive research projects tha
bring will about four characteristic outputs,
niamely better safety, quality, economy and

environment.

Strengths and Weaknesses of the
Department: The Truth

Both the Mational Educational Pelicy
and the technological demands in national
development will defimitely infleence the
teaching and research activinies of the
Depariment of Biochemustiry The
consequences of such impacts will depend on
the strengihis and weaknesses of the

Depanmment.

On the sirengths, it 15 widely accepred
that both the academic and su ppoming siafls of
the Depanment are the best in the country.
The biochemasiny !'_'...|_=._ e PO T in E:|'|!':-_|'.;|‘|
has been recognized 10 be of international
standard, The biochemical research programs
have many intermational collaboratnions aril
are reasonably productive in term of
publications. Low tezching load and emphasis
onthe graduste progrosn contribute wa unigue
strength for research.  The weankest qualiny
of the Department appears 1o be its Inck of
significant collaboration with prvate sector
in research or fraining Witodhier welin Jortis
weakness 15 the slow replacenscwr of wld sl

inefficientequipments, Like other zovemment

H




agencies, the salary 15 not keeping up with the
reality and hence unattractive for new saff o
Join and not motivating for the curment s1aff to

try harder.
Opportunities and Threats; The Possibles

Looking into the future, several good
opporiunities in weaching and research exist
for the staff of the Department. On teaching,
the unavoidable increase in the class sizes for
undergraduate courses in biochemismry will
call for 2 more efficient teaching aids. course
progrmmming and laboratory expeniments. S0
there will be a good opportuenity to improve on

graduate program with induswry should be
created to meet this need. In the program,
industry-oriented research projects can be
developed. In this regard, guidelines should
be established on the shanng of patential
benefits from the iniellectual properties
generated.  Another industry-driven
opportunity will be the need for short-term
tratning courses and workshops for working
soigntists and researchers.. The Department
should actively search our for the market for
such service courses in the private sector
Baoth the industry-onicmed graduare program

and short courses should be made self-

the undergraduate
biochemistry courses. On graduate program,
Two opporiunities exist, One is created by the

it

the efficiency

growing number of new hiochemistry
departments n new private and povernment
umiversities. So biochemistry gaduates from
the Department wall be in dermand by these
new deparimients, Another opporiunity 15 the
need for researchers in industry. A jomnt

sustaining financially by charging realistic
fees.

The future for the Biochemistry
Department will not free from threats. One
major threar will come from competitive
graduate programs in biochemistry and other
related fields, especially biotechnology.
Another threat will be the competition for the



cream of graduare studemts by the government
scholarship scheme for study ghroad  To
comniber thes threat, some form of ool lsboraiion
with the scholarship program 10 allow some
scholarship recipients 1o tike courses in the
Department before continuing thesis research
abroad. Unless the salary scale 15 upgraded,
the brain drain from the Department (o other
umversitics or research centers offening o higher
salary will be gnother potential threat. This
threat will also affect the recruitof new faculty
members 10 the Department

Conclusion: The Hope

While the Depariment of Biochenstry
may have reached its peak in developmentand
currently is in its slow decline phase, a second
rise in prominence will depend very much on
the existing stuff. [f the new opportunitiescan
be captured and the potential threats can be
munaged appropriately, the Department should
crll continue po play an imporant role in the

national deve |.IZ"|'HI1L‘I'I1 for VEAS 10 OO,




venvieee ReETurning home to live here in
recent vears, it has been a foy te witness the
baaming of moleciular biology at the fromtiers
ina Department thar has gone fram sirength o
strempeh.  Biochemisery hos staved with the
fount of vowth ai | have grown grayer with
G b ke Lhev Kidson, shares his views,
memaries, and the impressions he hod for 3
decades on the development of science at the

Depariment of Biochemistry,

From Memory (o Evolving Ethos
Chev Kadron

M emories are tricky atiributes of
bioti, sometimes blurred, and other

umes erysial clear.  As the third decade of
Biochemistry in the Faculty of Science comes
toaclose, Icanrecall in Ime 1964 meeting with
Dir. Jim Diinnin g of the Rockefeller Foundation,
listening to his enthusiastic vision of the future
of Thai science, This 15 a clear memory.
untrmmelled by the pussage of nme; he was
nght, the Faculty of Science bacame a collection
of jewels in the Mahidol crown. with
Biochermsiry arguably one of the bnghiest
diamonds amang them all,

Former Director of (Queensland Institute of Medical Research (Brisbane/

Bt o most vivid memory predated this
megting by nearly three years: an encounter in
garly 1961 with Dr. Stang in the old University
of Medical Sciences amad the dustrizing From
the then unpaved road had excited me about
the central role of basic science in the Future of
medicing. He was hopping on one leg ulteran
accudent wethe other, butthis posture seemed to
add fire to the furmace. He stimulated me, &
young physician, to try to fuse the two spheres
and between the two meetings raining in
chermstry provided an intended ool of rade.
imspiredin partat léast by Dr. Stangsd vosmism,



as were somany who were to form the nucleus
of modern Thai science. | was an ontsider in
a world apan but the impact of the message
was he same.

However, it was at Sinraj Hospital that
Hirstcame to learn from Thai medical science
in the carly 1960s. The excellence of the
hemotology group under the leadership of Dr,
Supa was already world renowned and | became
fascinated by the discoveries in red cell genetics
emanating fromthat hallowed centerof wisdom
standing proudly by what was then stll a
romantic, dreamy Menam Chao Phraya. It
was with this hemarology group that some of
the most productive clinical colluborations of
the Biochemistry Department were later o
develop. In s now crowded campus, by 2
tiver thai has hecome a roxicologist's
nightmare, Siriraj wday remains one of the
citadels of Thai medical science, contributing
10 & wide range of felds despite enommous
service responsibalines,

It was not until 1971 that my path again
directly crossed that of the Biochemistry
Department, then chaired by Dr. Jim Glson,
when we were visiting our family in Bangkok
en route frommany yearsin industry in Silicon
Valley, California to take up a job teaching
biochemistry in Australia. Association grew
during Dr. Serene's period as chair and
continued over the years of my tenure at the
Queenstand Institore of Medical Research, as
the chairmanship rotted around the serior
staff family ring. Returning home to live here
in recent years, it has been a jov 10 wiiness the
booming of moleculas biology at the frontiers
ina Department that has gone from strength to
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strength,  Biochemistry has stayed with the
fountof youth as ] have grown grayerwith age.

Few groups in Thai science can claim
the persistent level of excellence auained by
the Department of Biochemistry, as measored
by input of competitive funding and autpuet of
important contributions 1o the scientfific
literature, The international focus maintained
from early times has been one of the keys.
Oshers have been the collegiate nature of the
communily, competitive bul compassionate;
the careful, deliberate spanning of the spectrum
of basic and applied science; the targeting of
probiems tha: are both local and global in their
scope. It is a record that many institwtions
mustenyvy. The stature of the leadershipofihe
Department is reflected in the widened national
roles that many facalty members have assurmed,
focused particularly on science policy in the
peried of challenging econemic boomirimes,
amid the inequity and uncertainty of naticnal
purpose which have come with new niches,

Asthe fourthdecade begins, itis salutory
to reflect on biochemistry’s changing plobal
image and role in the broad vistas of science as
they encapsulate ihe thirss for fundamental
knowledge on the one hard, yetare forced o
grasp the netties of society's more immediate
aspirations on the other. Without fundamenial
enquiry, science irrevocably dies for want of
nowrishment from its source. Yetitsspawning
of a seermingly endlesstechnological revolution
has led toa sturk ly unbalanced equation, whose
path is strewn with environmental de gradation
affecting the whole biosphere, including the
avanoious humin species. Over the past 30
vears, biochermistry has passed from clever



descriptive analysis to o precise molecular
information game. For better or for worse it
has acquired from physics the aste for
megaprojects, as genome after penome falls o
the axe of sequencing factones, in the excitning
race for cybemetic synthesis, just ns the
Superconducting Super Colliders hopes of
finding the uluomate pamicle have collapsed
for want of dollar patronage.

Has biochemistry muanaged 1o hold a
candle for social advince in the face of the
allure of the hi-tech flame?  Is it the role of
blochemistry 1w take note of the inequines lefT
in the wake of economic growth and 1o
contribute to their alleviation” Many would
argue that this branch of biescience srands at
the very center of opportunity to lead science
ny o whale o greater socin] responsibilicy, by
virme of itssignal relevance 1o reduction of the
burden of human disense, to enhancement of
agricultural preductivity and o environmental
modulation. [t has grasped the nenle but
lightly, a much nighter gnp is needed.

Whither Thai hiochemisiry? Againstall
the positive attributes, one of the
disappointments ot thissmge of history perhaps
i% the lirmited degree to which the superlative
research team model from the Faculty of
Science Depantment has been iransplanted 1o
other universities: the roots are there, butthey
are thinly disinbuted and need sironger
nurturing to generate more ebullient,
productive networks.  The individualisue
philosophy oflons investigators praodlding away
with a graduate studentor twoan therracademic
labs to break the barriers of knowledge sadly
has fallen into the laggard ranks of the race

S

pack now so domninated by large collectives.
The intellectual and financial support from
creative indusiry so eritical to Amencan and
Japanese science is simply not yet here as part
of the Thai economuc miracle. Of course that
miracle will wrm into part mirage withoul a
fair share of intrinsic innovation. Attemprs (o
address the probiem through adminisirative
mechanisms are still shaky and are likely o
continue to be so- new bottles don't make new
wine. Nothing shon of 1otal narional polirical
commitment © a judicious combination of
basic and applied science, adequately
rewarded, fired by the exciiement of
fundamental discovery and fanned by the
satisfaction of Ainding solutions 10 immediate
practical problems can do that, That is the
challenge for the Biochemistry Department as
a leader in Thai science today, tomorrow and
for the long term future,

Thirty vears is a long time in a scienceas
dynamic brochemisiry. Whole
encyvelopedias have expanded volominously

owver those three decades. 1t has been a greas
personal privilege to have witnessed the whole
gamit of gestation, post-parturm and adult
ransitions of the Biochemistry Department's
life as it unfolded and still to be cloze enough
to witness the dawn of the founh decade. As
an outsider all these years, | have been
privileged 1o be able w walk ofien through the
wide open doors io theexcinng inside, with s
ferment, itscontinuing Crop of superb graduite
students and its igh quality research yield.

Times are ougher, competition is harder,
the meeting point of science and society is
cledrer but more urgently (o be sought, The
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magnel of high wages in industry is oot yet
munched by scholarly opporunity within the
private sector that is essential 10 propel this
eountry 1o the fore in the development stakes
in comparison with many other nations. In
soame ways the honored deference paid in Thai
culrure 10 seniority may constrain the driving
individualism required of frontier science; vet
in some ways also the determinedly privare
paths of individual Thai scholars sometimes
constrain the attainment of opiamal weam
research. Buot Biochemistry's exnmple tells i
own story of fusion of mspired individualism
with constructive leamwork and s devotion 1o
excellence which his become a mode] for the

fation.

Biochemistry hes not flourished in
isolation. Ithasbeen nourished by a Faculty of
Stience and by its parent University that have
many centers of excellence, of dynamism, of
growih, of productivity.  Some Departments
havedone muchbenter in fostering the interface
between academia and industry, and rha
between basic science and clinical medicine.
Biochemistry has provided many of the tools
of trade that are now ubiquitous, ithes guided
# stream of graduate students who have gone
on todiverse fields, it hus made a significan
contribution o national leadership in science
development. But, looking ahead, we may do
well 1o consider whether we should ponder
more deeply and morz urgently the realpobiit
of the emergent industrial state with i
environmental carnage and its changing
technological perspective, to focus on new
combinations of basic and applied work that
may bie more relevant tothe furire of a fercely

independent couniry.

S0, s we gge and many memonies fade
with time, we learn 10 treasure those which
remain vividly eiched in personal history. This
for me 15 cogently trie on this occasion of the
thirmeth anmiversary of the foundation of
modern ochemistry in Mahidol gnd i this
natien, There 18 a deep sense of pride and joy
inbein g even angentially a pan of this vibrant
contributor 1o an evolving cutural ethos.
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"It is believed that........"
1 think.

"It is generally believed that,......." |
A couple of other puys think so, wo.
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Jeart was heavy with sorrow an
to dears sportaneotsiy®
impressive event and th

Medicine a: George Wasl i ptonl
Washington D.C., US A0




¥y journey 1o Bangkok was quie

M

pleasant surprize!

accidental although 1t came as g
| mever dreanved shag |
would spend four years of my early scientific
career in Bangkok. [was working ns a National
Rescarch Counsil post-docroral fellow in
Ottawa, Canada. Inthe winterof 1966, I heard
for the first tme from Dr, Jomes A, Olson
enquiring whether 1 would venture to fly
eastward 1o mke up the challenpe of post-
doctoral research and simutancously help
develop a medical faculty camiculum for the
Rockefleller Foundation. The idea of going to
the sunny and exotic orient sppealed 1o both

me and my young wife who was expecting our
first child. We named our child, Vijay. which
15 the Indian equivalent of the Thai name,
Vichai. What is remarkable is that Thai and
Hindi languages have a lstincommon hecanze
both are derived from the ancient [anguage,
Sanskrit,

Dlson's offer was affirmartive, the rest was

Cnce our dicision w accept Jim

history, @ memaorable four vears of both
productive research and provocative teaching
o medical and groduste students in Bangikok.
[tis, perhaps, superfleous tosay thar Lowe Jim
CHson for having given me this wonderful

oppaortumity 1o explore the orient.
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Thus, 1 arrived in Bangkok airpont in
October, 1967, 1 was warmly greeted by Jim
conversion of carotenoids to vitamin A, Jim
Olson's pet project. But, nottoo long thereafter,
[ wis able o make a major breakthrough in this
project the details of which were published in
a reputed hiochemnical journal. This wasa big
boost to my scientific carcer as well as 10 our
department.

What followed in subsequent years was
therecruitment of some of the best and brilliant
undergraduates and graduate studenis 10 work
directly with me, To name o few with whom
| was fortunate to be associated were, Pan
Pimpa, Suree Narindrasorasak, Sukanya
Nimmannit. Hansa Chansang, and P.
Phupradit. As a result of the hard work and
dedication of these students our laboratory
made significant advancements in the ficld of
Iipids and vitamin A leading to the publication
of 12 manuscripts in reputed biochemical
journals over the period of my tenure at the
Mahidol University,

Tamnotexaggerating when | say that the
best ime of my stay in Bangkok was while
was giving lectures tothe young and inguisitive
minds of undergraduate and graduate Thai
students. It was always challenging because
the students were not satisfied with anything
but extraordinary effort on my part to teach
them the intricacies of modern chemistry und
biochemisoy, This was apparent from the
enthusiasm with which they vsed 10 quiz me
right after cach of my leciures, The other
aspect of my academic interaction which 1
enjoyed thoraughly was the Journal Club and
Seminar series we had instmued in the
department not only for the faculty siaff but
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also for the students. This gave memendous
self confidence to the smudents in their self
expression without stage fright,

| #lso have fond memories of my
association with my fellow staff members,
particularly Drs. Vimokesant, Bailey, Pope,
Leitzman, Lichti, Lamb, Montri, Macapinloe,
Bhinyo and other enthusiastic Thai siaff. Dr.
Bailey deserves a special mention becanse of
his fluency in the Thai language and his
irresistible enthusiasm for teaching, Who can
forgetthe exotic monthly departmental lunches
we used to have and the wonderful picnics the
whole department members participated in?
There weretwo otherdistinguished gentlemen
with whom I was fortunate 10 be inleracting
with on aregular basis. They were Dean Stang
of Mahidol University 2nd Dr. Dinning who
was heading the Rockefeller Foundation in
Bangkok. It was unfortunate and shocking
that Dean Stang's life had 1o end abruprly!
Another memorable event that my wife and |
can never forger was H.M. the Thai King's

birthday celebration. Ihad the opportunity o
travel north for a lecwure wour in Chiangmai
which is famous for its natural beauty and the
beautiful nomhem Thai girls! My wife, Malathi
and our son, Vichai had the best ime of their
life while at Chiangmai.

I will be failing in my duy if | don't
mention about the grandeur of the Kinpg's
palace. the various Wats, the floating market
and the lovely beaches of South China sca
which was used to frequent atevery oppotunity.
Finally, the most memorable moment came
when the ume had come for me to bid farewell
1o afl the students and staff. Only then did 1
realize how much the students truly loved me
and revered me and that day my hedrt was
heavy with sorrow and 1 was moved 1o tears
spontangously, Thus, the whole experience of
our s1ay in Bangkok for d years, particularly at
Mahidol University is very nostalgic and
believe me, | will fondly cherish these
memories for as long as 1 live.










An Inappropriate Remedy

flor an Unsciislacieony

T 4T .
‘edical Curriculum

=5 L

Suwit Piankijagum, Ph.D.
Vice President for Student Affairs, Mahidol University, 1987 - Present

I he 30 anmiversary celebration of
the Department of Biochermistry

{5 to be congratulated for its contributions (o
Apart from the roles of consolidaiing the scientific and technological development
research and graduare life science progrims, of Thailand. Our contributions as well as

those from other departments of the Faculty of

e Department of Biochemistry alvo
Science, Mahidol Umiversity, would not have

contribies a preat rode in medica! edwcarion, been possible without firstly the far-sighted

fn this article, Dr. Suwir Piankifagum, Vice Dean Stang Mongkolsuk, and secondly, the
) ; ’ sgisiance f : o Foundition
President for Studenr Affairs, Makidal nssistance from the Rockefeller Foundati !
They consolidated both o strong science basis

Liniversiry, expresses hiy greql concerns o ke 3 : ,
s ATEHE COREETRS OF - for p medical curriculum and an internationally

the current medical cureiculin in Thailand pecredited graduste program in science.
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The Deparrneni is still playing a major
contribution in research and praduate life
science programs, while its role in medical
education seems (o have been dimingshing in
the lusttwo decades, asseience based medicine
has gradually been replaced by community
based medicine a5 a result of & naton-wide
Yet the Sikth Nanonal
Medical Education Conference of Thailand

organized recently was another boost to

democratization

demolish the importance of science in

mechcine.

In addition te being ¢linically
imcompetent, they are alse insufficient in
bavic science. Thisiseliherignored ordenied,
mainly by the clinicians, especially those who
managed the Conference;  and despife o
strong  proposal fo strengthen the basic
science, the twelve-month under-supervision
elinical practice is installed as the sole remedy

for the deficits.

The history of Thai medical education
could be dated back i 1889 when His Majesty

The Sich Meoonal Medical Education
Conference, heldduning 18- 19 November {993
at Pattaya, concluded that current medical
graduates from Thai universities are clinically
imcomperent 10 practice medicing, they must
work. upon graduation, under supervision for

a period of twelve months
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king Chulalongkorn founded the first Medical
School, the Faculty of Medicine Sirirnj Hospaal
nowadays. Al the beginning, the school would
take in any willing hierate persons who were
considered suitable (o study for three years [0
become 3 docior. The period of study was
subsequently extended to four, five, and six
vears, in 1903, 1913 and 1918, respectively.




In 1924, the Father of Thai Medicine,
His Royal Highness Prince Mghidol of
songkhla, His Majesty King Chulalongkorn's
son and His Majesty King Bhumibol's father,
made 1t a requirement that medical students
be admitied afier secondary schooling,
establishing & medical curriculum at the
tertiary level, composed of two years each of
premedical, preclinicul and clinical studies

The Rockefeller Foundation first helped Thai

medicil educution then

The shortening of the premedical stodies
came In #f the peak of Thai democranzation
and rural developmens. Also as s result of the
obliterated thoughts that "Scignce based
medical curriculum was hampering rurdl
health”, the cummiculum was ortented to a more

commumnity based.

At the same time, the Ministry of
Education was upgrading secondary school

science so that college science "war either

This "2-2-2" medical curriculum,
tollowed by a one-year internship, had
produced climically competent doctors until
P99, when i was modified by shortening the
premedical level o one yvear und expanding
the clinical studies to three years 1o become the
"1-2-3" curriculum. Internship, equally well
covered in the three years of clinical studies,

wils then terminated

1a8

repetitive or redundans and thus dispersahle”

Educationists mainrained their thowwkes that
"sciencd progrésses fo rapidly di e hoave
l'-'H-'rF-':'.l'.'-'n-?.'-'."-t"n'.nJ TLER @i erOFmops |'.l||'.l|'.r_'|.' .r'r_|l'-
knorwleddge . copceprialization, and not
details, af relevant subject matters only, weas
the only means lo master scientific knowledge,;

and modern learning technelogies should be

ntiiized o maximize study efficiency”,



All these "assumptions and hypotheses”
led o & confident-of-success "1-2-3" medical
curficulum found “unsatsfactory” |4 years

later!

Students from the “1-2-3" curricufum
mtending the early preclinical courses have
This s the
result of the one-vear shorténing of the

been comparatively immature.
premedienl cumculum, Moreover, @ majar
portion of these students enter the medical
schools while they are still in the middle of
their senior high schools.  They can do so by

assing the examination of the aduitnon-formal

education program o finish their secondary

el Ecation,

The secondary schoul science i3 80
“concepiualized” as not to render college
science repetitive or redundant, it 15 by no
means an  adequate basis for medicine
“Protein synthesis had been taughtin Rinlepy
inhighschool, therefore vwe could cut shorties
coverape in Biochemistry”. These, nrid oeher
such mistakenly "repetitive and redundant”
curtailed science studies, thus deprive the
medical students of the genuine science

CONCEpLs.




The Biochemistry, which was taught to
and very appreciatively enjoyed by the medical
students in the early classes of Ramathibodi
Hospital, have beon incomprehensible for the
classes since 1979, This was mainly because
of their weak basic science hackground.
Furthermore, the Biochemistry, so simplified
and also clirically oriented, as well as some
other medical science courses, are labelled
drrelevamt to medical practice”; they are
passed”, “ignored”, and not Plearned” hy

these students.

immatunty and science illiteracy are
precursors toarresponsibility, indifference, and
lack of inquisitive mind. These charcters are
found in medical students more promiinently
it the premedical and preclinical levels than a
thechnicallevel, Againthase are the outcomes
of their belief in the irrclevancy of ihe

premedical and preclinieal studies,

The three-year premedical and preclinical
studies of the so called "1-2-3" cumiculum™
has procduced inferior medical student inpurs
wie the clinical level, The premature eniry into
the clinical studies has led 1o the production of
clinically less competent doctors compared 1o
their predecessors, despite the face that they
were exposed to the same three-year peroid of

climical studies,

It should be poimed out here thar
previously, with a strong science basis, the lwo
vears of clinical level were comprehensively
studied and the one vear of internship
consolidated their medical knowledge. In
contrast, the three vears of clinical study in the
current curriculum were “attended and passed”

nd hardly comprehended.

With the “basic science” offerred 1o the

few enrly claszes of Ramathibodi medical

11
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students {in the "2-2-2" gurriculum).
Ramathibodi has been famously known, all
over the country and overseas. [or 115
outstanding graduates. These gradustes, who
later joined the fuculty of the Medical School,
have been outstandingly successful in their
profession ns well as in making their Medical
School first rated.

Other factors may play roles in the above
mentioned success, and 3t 15 unfair not o
mention these simple obvious facts, especially
in viewof the 30 anniversary of the Department
of Biochemistry. The establishment of the
Department owes 50 much to so many people;
besides Dr Stang, there were Dr. ] 8 Dinning,
Dr. J A Olgon, Dr. Serene, and Dr. G B Baley.

The Ph.D.-M.D. program nitated four
vears ago at Mahidol University is another
attempt toremedy the science deficit. Thus far
there has been only a minute portion of the
medical siudents enrolling the program and
therefore §1s contributions toward medical
education in general remain unclear. Without
cooperations and continuous efforts from all
partics involved, the program would hardly
produce qualified medical faculties as
compared to those praduated earlier in the past.

Despite the national promotionof science
and technology development and its
spplication, o most science based curnculum,
the medical curriculum, deficitin science, and
a5 a conseguence, producing clinically

Medical cormiculum development is nat
pecullar to Thailand and other developing
countries, but it is a globahzed phenomenon,
The rationale and the development may be
different. Community medicine had been
introcluced, but not with the disregard of
science. The inceptionsof molecular medicine
and of Ph.D-M.D. or M.D.-Ph.I). programs
serve remedy for different deficits in medical
curriculum, and its maintenance or

Tl'llll'lill-.'f,ﬁrﬂﬂlﬂ
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incompetent doctors, is to be remedied by the
addition of a twelve-month "supervised
practice” which can by no means different
from the previous internship. The "revival of
internship” amounts to four years of clinical
study in a medical corncolum, the most
clinmically orented cver !

Clinically eompetent doctors may be
generated at the end ol the twelve months
supervised medical pracoce. However, deficit



in science 1§ absolutely not 10 be remedied by
thismecans. [tisimpossible tocompare directly
these doctors (1o be produced in 1995) 1o
those {all deceasad now | gradunted during the
period of 1WI3-1913 when the curriculum
totalled four yenrs of rather "intensive” and
“integrated” studies. The science then was u
s infacy; whereas now sclence matures but it

i5 mivt leamed

Thequestion o be raised hereis "Without

science basis, how long can they remain

dactors " Yer it is more terrifying to
extrapolate this mend of Backward medical
curmiculum development in Thatlund. The
time lap between the first and second term that
the Rockeleller Foundation helped Thai
medical education, approximately 33 vears, i3
slmost covered since the establishment of our
Department, but "it would be guire
embarrassing to expect The Rockefeller
Foundation Lo return o help upprading oyr

medical educaion a third term?"

On! I need to review my Biochem knowledge [ learnr 200 vears aga!



— —
DIRISUUTD. ......USIynyd

douds:=nau

£ s B
ke o A

...*..i' bt
“-:w.._‘ ;1
= — 8 |1,|1I"=|.- :I LY | -
nssu3suUsv R A L\ 8

‘-:-'h .1:-1"
- R -::-
'1f; - usn AJWINSY

One requires A LOGICAL MIND AND PATIENCE

To become a scientist

...............................

One needs INTEGRITY




fnhis article, Professor MR Jisnuzon
Svarnl, owr Peass Chaivman {1980+ 1984), urges
past - dnd current stidents oty io wrile up
their work for suhmission to journaly cired b
iternational indexing services. He afsn
empharizes thar selentises must mainiais their
.'.'.l'.'.".;.'.rJ.I'J',ff.' |.'Il'r.'l:.,'r."1'_1.' [ firglenr lI"'lr Siende o
survive and prosper t the benefit of manking

Science, Research
and
Publications

Professor MR, Jisnuson Svasti
Lepariment of "Biochemistry, , Facully of Science, Mahidal “1niversity

b Deparment of Biochemistry,

|l T ||‘.:-.' of science, Mahidol
Umiversity 18 unguestionibly oneofthe leading
ot 1 1 deparmmenis an Tharland, well known
for its resedrch and publications. So on this
owcasion, when the Bepartment celebrnies s
Ath anniversary, D would like toexpress some
of iy thoughls on sCiende, masearch and

||||.:-| el LS

Al readerys of this commemorinye
book are probably either practising scientists
or have mained as scientists, Each one will
protabdy have histhe rown view of whatscience

%, Lat e ce TGS T O view that



Science is the search for knowledge
and understanding of natural phenomena
that pccur in the universe throuph the use of
a systemalic approach invelving research

andobservation, fegether withthe applicaiion
of analytical and creative thinking, with a
view lo establishing a foundation of basic
knowledge or developing new processes for
the benefit of mankind.

Let me elaborate on this definition.
First of all, the words “search for knowledge”
imply that a pood scientist must be 4 person
with @an open and inguiring mind.  But ot &
certain level, knowledge cannot be obtained by
reading texibooks or joumals alone but must be
actively acquired by research.  Scientific
research is, of course, a complex process
involving many steps starting from selection of
research project, design and performance of
research, evaluation of resulis, and making
Also, [

betieve that all research properly conducted on

conclusions - from these resulis.

a subject of interest that provides new
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informaton isultimately of benefit o mankingd,
whetheritbe basic researchorapplied research.
This iz because the applications of wWwmorow
must be built up on the basic knowledge of
today, Tt worries me 1o see that the research
projects in the Depariment have tended to
become more applied in nature over the lasl
len years. This s presumably the result of
greater funding opportunities in  the
biotechnology-related areas, but ot the same
time, the Department mustnot lose sightof the
imponance of maintaining it5 basic research
capability.



sclection of research project not only
depends on personal interests and expertise.
but alsorequires considerationof the facilities
and Finamcinl support available (hence the
shift in research trends mentioned abave),
Sometimes former students will say 1o me (ha
they are notable o do research becauseof the
lack of equipment orfunds. However, Hdanot
subscribe o this view, because itis possible to
do research with little or no equipment and

have the resulis published in intermational

establish themselves at their new faculiies.

Lack of time has been blamed by some
former students as interfering with research
RCvItIcS, iI.I'|1'1 by SO exienl TI'I.I £15 e, Sl':ll'I'I.E
staff may have very heavy eaching loads, if
their departments have fow suitably qualified
staff. Inaddition, new sff joining adepariment
are offen given fme-consuming chores as
student #dvisors or members of various

comminees. Other staff may become involved

Journals, ifone has some good ideas. Several
papers have been published by depanment
staff in the edocation area, and some examples
are included in the references o show what
ean bedone. Theseincludedevising laboratory
expennments [1,2.3], explaining errors or
conceps not properly covered in textbooks
|4.5,6), or reports on states of hinchemistry
and biochermenl education in Thailand [7.8]
50 Fmaintain that it 15 stll possible 10 perform
rescarchofquality even with limited facilites,
i one 15 really motivaed (o do so. Inaddition,
| know that all my feliow academic staff in the
Department have always been fully suppor-
uve of therr former students and willing to
undernake collaborative prajects to help them
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i gpcdmuanistrotive duties such as Head, Depuly
Head of Department or Vice Dean of the
Faculty, while they are sull relatively young.
But [ do think that it is imporant for ncademic
staff ar all institures e conhinue o do research,
because this will help them keesp up with the
subject, make them more active mentally, as
well asassist them in applications forpromotion,
For voung staff, | would advise tryving to avoad
any unnecessary adrministrative responsib hties
whers passible, and in addifon fry @ wse the
free periods between universities terms for
theirresearch. For senior s@aff inadministrative
positions, | ask them o encourage their younger
staff 1o do research and w give them as much
free nme and supporn for this as possible.



It 1 moreover important t© aim o
perform research of goodquality, and 1o ensure
that the results obtained have real validity.
This requires good experimental design and
proper evaluation of the results. Most
biochemical techniques involve assumptions
of one kind or another, and if the assumption is
not valid, then the results are unlikely to he
valid either. Take the case of protein
quantitation. Weighing of protein samples iz
often inaccurate in terms of absolute amount,
because lyophilised protein usually contuins
trapped water, Quantitation by measurement
of ahsorbance at 280 nm requires an assumption
about the extinction coefficient of the prodein,
while useofthe Lowry snd Bradford procedures
assurnes that the sample protein and the standard
(e bovine serum albumin) behave in the
same manner. Even the most ace urate me thod,
wmino acid analysis, assumes that amino acids
are not destroyed to any significant extent by
the hydrolysis procedure, Toensure the validity
of results. the experimenter must fully
understand the technigues being used: he must
know the ussumptions of the technique, perform
the necessary blanks and controls, and be aware
of the accuracy, sensitivity and reproducibility
of the technique. In addition, the raw data
obtained by experimentation requires
refinerment before useful results can be abtained,
and the scientist must be careful not to introduce
personal bias into the refinement process.

"y

Resenrch resulsohitained are of nouse
uniess they are dissemingied by publication,
There are, of course, mitny forms of publication:
primary publications include theses, research
reports, patents, abstracts. proceedings, and
refereed jowrnals, Theses are written for the
specific purpose of obtaining o depree, and
sumilarly. research reports are writnen (o ful fi
the specific needs of the funding agency.
Proceedings articles tend not 1o be carefully
reviewed, and abstracts suffer from the samie
drowback and alén provide too little
information o judge validity. So refersed
journals offer the best aliemative for research
of a bastc nature, while patents are essential if
theresearch has potenjinl business application.

Most gaod journals will require thar
the work be described in sulficient detail so as
o permit repetition of the work by another
scientist, and repeatability is an important
criterionin determining the validity of research
work, Typically, the manuscript will be
reviewed by two expens in the field before
acceptance for publication. But even with
refereed journals, there can bea wide spectrum
in tenms of quality, T would regard coverage
of the journal by an indexing service, such as
Current Contents, as a minimal eriterion of the
guality of an international journal. And as far
a8 Iknow, the Journal of the Science Soctety of
Thailand, izthe only science joumal published



in Thailand that s covered by this service:
several staff fromthe Department have served
as chief editors of the journal, namely Prof.
Yongyuth Yuthavoag (1973-1984), myscll
(1985-87) and Dr, Prapon Wilairat {1990-
1991).

Citanon {or quotation of a paper by
another author) is an indicator of the value of
a paper, since this shows that the resulis in the
paper have been used by other scienrists,
Indeed, the Institute of Scientific Information
regularly compiles a Science Ciuation Index,
listing the references made to previous papers
in each newly published paper. Ciration
frequency, or the number of times a paper ina
particular journal is quoted by others, hasalso
been used o rank different journals by their

“impact factor”. This kind of ranking is not

B
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without its problems. but just for interest,
some datu [9] will be quoted for the year [988,
with impact factors shown in parenthesis. In
that year, J. Sci. Soc. Thailand (impact factor
0,206} ranked #3284 out of 43938 journals
covered worldwide in all fields. This is, of
course, very low compared to the popular and
respected gencral joumnals Science (16.5) and
Natre (15.8). It was also interesting 1o see
that the top-ranked periodical was the
biochemical review periodical, Amn, Rev,
(48.3), and that the standard

biochemical joumals where Depariment staff

Brochem

have published also score quite well, such as
Trends in Blochem, Sci. (7.9, 1, Binl. Chem.
(6.3), Biochemisiry (4.00, Blochem. J. (4.0),
Bionchem Biophys Res. Commun (3.9), Exrop
. Biochem (3.2). Arch, Biochem. Biophys.
(2.3) and Biochim. Biophys, Acea (2.3).




It is moreover important to 4lm to
performresearchof good quality, and o ensure
that the results obtained have real validiey.
This requires good experimental design and
praper eviluation of the results.  Most
biochemical tschnigqoes involve mssemptions
of cne kind or another. and if the assumption
15 not valid, then the resalts are unlikely to be
valid either. Tuake the case of protein
quantitation. Welghing of protein samples i
often inaccurate in wemms of absolute amoant,
because Iyvophilised protein usually continns
rapped water. Quantitation by measurement
of absorbance at 280 nm requoires an assumption
about the extincion coellicient of the protein,
while use of the Lowrv and Bradford
procedures assumes that the sample prowein
and the standard {¢.g. bovine serum albumin)
behive in the sume munner. Even the most
accuratemethod, amino acid analysis, assumes
thut amino acids are not destroyed to any
significant exient by the hydrolysis procedure.
To ensure the validity of resulis, the
experimenter mast fully undersiand the
techniques being used: he must know the
assumptions of the rechnigque, perform the
necessany hlanks and conrrols, and be awane of
the acturacy, sensitivity and reproducibility
of the technique. In addition; the row data
oblained by experimentation requires
refinement before useful results can be
obrained, and the scientist must be cireful not
1o introduce personal bins into the refinement

process.
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Research results obeained are of no use
urless they are disseminated by publication.
There are, of course, many forms of publication:
primary publications include theses, research
repons, patents, abstracts, proceedings, and
refersed journals, Theses are written for the
specific purpose of obraining a degree, and
similarly, research repons are wnitten to fulfil
the ¢pecific needs of the funding agency.
Proceedings aricles tend not 1o be carefully
reviewed, and abstracts suffer from the same
drawhack and also provide oo little
infonmnation o jedge validity, 5o refereed
journals offer the best alternative for research
of a bayic nature, while patents are essential if
the research has potential business application.

Meost good jowrnals will require thit
the work be described in sufficient detail soas
to permit repetition of the work by another
sctentist, and repeatability 15 an imporant
criterionindetermining the validity of research
work.  Typically, the munuscript will be
reviewed by two expens in the field before
acceptance for publication. Bur even with
refereed journals, there can be & wide spectrum
i terms of guality. T would regard coverage
of the journal by anindexing service, such as
Current Contents, &5 8 minimal criterion of the
quathity of an intemational journal, And as far
as D know, the Jowrnal of the Science Society of
Thailand, isthe only science journal published
in Thailand that is covered by this service:




There are also jowurnals published
locally by other societies or by various facul ties
atmany universities in Thasland, butthe quality
Theze
perhaps offer opportunities for publication of

of these journals is often variable

work that ig less ngorous or of local interest
only. However, I wouldstrongly urge pastand
current students, wherever possible, to try 10
wrile up their work for submission 1o journals
cated in intemational indexing services. Ther
pupers will receive greater recognition both
overseas and locally, making it easier in
applying for prometions, granis, and
fellowships. In any case, never be satisfied
with publication of reseurch feports, abstracts
and procecdings alone, because these are
kndgwn to lock proper refere I:i"'E' s that such

publications will not receive due credit

Letme also by stress the importance of
maintaining proper standards of ethics in one's
career as a scientist, Many people who have
served in a judgmental capseity as editors of
jeurnals or as referees of academic positions,
like myself. muy have had oecasion to be upses
by unethical behaviour of fellow scientisis,
Much of science 15 based on trust, because its
all too easy o fabricate data in such a Wity that
would be difficulr to detect, and the

repeatability criterion only parily offsers this.

F et

S0 far Science fo survive and prosper 1o the
beneficofmankind, seleniisss must, arall costs,
matintain thelr sclentific integriry. | hope that
all my former students will remember this and
be true to themselves, even if they have iaken

up other carecrs,

Finally, this article reads like another
lecture tomy former students, | hope that they
will beir with me, Scienufic trainuig is along
process, thatrequires mivch tme and résources
Young scientists leam from their advisors and
mentors, much like the apprentice leams from
the muster. Thelieve this lea MINgis :|1|_'||_Ii|_|1.|: the
learning of echnijues or knowledge, bui
involves an understanding of the though
processes, pdleas and beliefs of the teacher.
The apprentice must gradunlly  sssimilute,
perhieps without even knowing it, the best
gqualities that the tescher has. Fventually hef
she becomes the master and has his/her own
students. Perhaps hefshe may even excel his/
her previousteacher, and | canassure you tha
the success of a former student is truly one of
the pleasuresoficaching. Many of the studenis
whom | have personally guided through their
theses will il.|r-:ﬂ.|.1:'.- know my views, so [ ke
this oppartunity tooffer them o former students
whom 1 did not personally advise.
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The Molecular Logic of
Riochemistry

Pra (204 Wilairal, PL.D.

Department of Biechemistry, Faculty of Science, Mahidal University

O ne of the joy of teaching
biochemistry to students,

whether undergradunte or graduate, lies in the
inherent obility of biochemistry o give a
rational account for the processes which we

call “life".
By the time students enter the universiry
fromhigh s they alre: oy ke 1

L e

molecules, ie. lifeless compounds. When
these molecules are isolated and examined,
they have properties that can be described hy
chemical and physical laws that apply to all
nonliving matter. Yetcells, organs (eollection
of cells) and organisms (collection of organs)
have properties that are quite different from a
random coflection of molecules,
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A living organism is structurally
complicated but at the same tme is highly
organized. Itis able 10 extract energy fram the
environment, either in the form of chemical
energy stored in nutrient molecles or radiant
energy of the sun, and harness the energy 1o
construct and maintain their intricate structures,
0 a5 to do mechanical, chemical, ssmotic and
ether Kinds of work. But most importantly a
living organism has the ability to make precise
(but not with 100% accuracy) copies of itself,
Naone of the above properies would be found
for a mixture of "lifeless” molecules.

If living organisms are composed of
mabecules that are intminsically inanimate, how
is it then possible for these molecules
(omolecules) o give nse 1o those characteristic

which wecall "life” ? Itwas once believed that
biomolecules contain special forces thar did
not obey the ordinary Jaws of chemistry and
physics, but this enet of “vitalism" has been
absolutely rejected by modern scienca.
Biochemisaoy thus seeks o explain life in
terms of the chemical and physical properties
of the biomolecules present in the cell
Although no new laws of chemistry and physics
have been discovered in biochemistry,
biomolecules do interact with each other
according 1o & sct of principles we call the
“molecular logic of life” (1)

Many textbooks give the impression
that water molecules in living systems exert
“hydrophobic forces” on biomolecules that
enible them 10 form such unigue structures as
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Figure 1. The DNA malecule



the secondary structures of protcins and the
bilayer arrangementsof phospholipids. These
cellular organizations are the results of o
"hydrophobie effect” due to a decrease in
entropy which would have anisen if nonpolar
parts of biomoleculesare allowed o come into
contact with water molecules.

The capacity of living cells o preserve
their genetic material and to duplicate it for the
next generation results from the remarkable
structure of the DNA molecule (Figure 1),

CH;

Q-
Mo oM

| 4

\ i T ™ i ”}IH
AT
Thymidine L\.H | H>

Ademomine Soaar
Rt

Suan.r

Cylazme

DN A consists of wopolydeosyribonuclennde
strands wound around each otherina helical
fashion, with the base puanine (G) forming &
specific set of hydrogen bonds with only the
base cyvtosing (C), and adenine (A) with the
thymine (T) (Figure 2k It 15 this
complementarity which enables the DNA
molccule 1o self replicate (by a semi-
conservative mechanism),

The cell also contains another type of
nucleic acids, nbonocleic acid or RNA, which
has a structure identical 1o DNA except that
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the sugar is ribose and the thymine base is
replaced by uracyl (U), Studems often ruse
the question: Why should DNA contain T and
RNA U? Tisjust a methylated U base, and the
methyl group is not involved in the base-
pairing property of DNA. However, an
exarmination of the structure of C shows that
this base can be readily converted 1o U by a
deamination process. When this ocours, there
is a mutation of C o U, and if this i5 no
corrected before DNA replication occurs, one
of the daughter cells will receive a DNA

Figure 2. FPairing of adenine and
thymine and of guanine and cylosine,
Dotied Lings mdicate the hydrogen
boads. Uracylis demethylated thymine

,ﬁlw

Guanosene '$uq=r

molecule with an incorrect sequence. Cells
have evolved an enzyme, uracyl glycosylase,
1o remove U in DNA and not in RN A, but this
enzyme isunable (o distinguish between nocmal
U (i.e. one that is hase-pared with A) or U that
has arisen from deamination reaction of C. In
order 1o resolve this dilemma, the cell has
replaced all normal U by T, and hence any U
appeanng in DNA must have come from
dearminanon of C.

DM A molecale 15 a dooble belix, with
the two strands twisted nround sne another.



Yet many current pictorial representations of
the double helix simply consistof a stepladder,
in which two parallel lings depict the sugar-
phosphate backbone of the rwo strands, and
the rungs of the ladder are the complementary
batse pairs. Thissimpleillustration issufficient
lo describe such phenomenon as semi-
conservative mechanism of replication,
transcription or even the polymerase chain
reaction (PCR) ( Figune 3),

For circular double strand DNA,
replication should produce two daugher
circular strands which are interlocked. Even
for Tinear duplex DNA, the intertwined model
posesa formidable problem during replication,
At the replicating fork, the double strand
separates into two single strands, In bacieria,
the rate of DN A replicarion hasbeen astimated
o proceed at the rate of 1000 nucleotides
added persecond, [fthereare 10 base pairs per
tum af DNA, this works out tounravelling the
intertwined DNA sirands ar o speed of 6000
revolutions per minute. Should the ends of the
DNA be fixed and not free torotate, movement
of the replicating fork would impart a severe
torsional strain to the double strand DNA
partion lyving ahead of the fork.

Such topelogical problems have been
elegantly solved in the cell by the intervention
of unique enzymes called DNA topoiso-
merases. Two classes of such enzymes are
known,

Topoisomerase [ wransiently hydro-
lyses the phosphodiester bond linking two
deoxynbose sugars and reseals the bond when
the complementary single smand has passed

through the gap . This has the effect of
unravelling double srand DINA into two
single strands without the necessity of rotating
the molecule (Figure 4),
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Figue 3, Laddder representation of double sirand
DNAundergoing (ahreplicaton (b ranscripuoa,
amnd () poévmernse chain reacuon
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Figure 4. Topoisamerase | unwinds duplex DNA by one tum

Topoisemerase [ (also known as
gyrase in bacteria) hydrolyses the
phosphodiester bond on both strands of DNA
and reseals the break following passage of 2
double strand DN A through the gap. Ascanbe
seen in Figure 5, this reaction enables two
interlocked circular DNA molecules o be
separated fromone another. Another impomant
function of topoisomerase Il 15 to credte

a.

negative supercoiling in bactenal DNA in
order to package the genome within the cell’s
limited volume (Figure 5). (Readers may wish
to make 3 model of supercoiled DNA by
taking 4 length of rubber tubing and rwisting
the ends before joiming them via a connector
inte a closed loop. Further discussion on this
wopic can be found in reference 2). The role of
wpoisomerase I in eukaryotic cell is less well

Figure 5. Topmsomerate Il (3) decatenmses two interlocked DNA

duplexes and (b) puts negative supercoiling into relaxed circulir DNA



understond, bur the enzyme is expressed in
dividing cells and may be invelved in
recombination events or in helping to

disenangle paired DNA strands

[ hope that the above limited examples
which are not meant 1© representative bat
ratherreflect my own interests, serve o indicate
how biochemisiry has contributed to our
understanding of the “molecular logic of life”
A quick glance of the list of topics awarded
Nobel Prizes in medicine and/or physiology

will readily reveal how profinable thisapproach
his been to man’s comprehension of life

F:‘DE'!'SSE L
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Biochemistry in the Information Age
Past, Present and Geyond the Year 2000

Burn;:f'ml

O n the susgrices of the J0thanniversary of the Depirtment of

Hiochemistry itie notewarthy that our local area network
(LAN) of computers is finally setupm the depamiment, s well asin 12 other
depariments in the Faculty of Science, Mahidol University, Just 1 vear sgo,
cur staff and students had w either walk to wie’computer facilities a the
Mahidol Lh'll'an"l:l":&g.iL C'mql}ﬂg; Emmr (MUCC) or st 4 MOBEM 10
connect a local hqtmpgq:put# !gn.luw speed telephone line to 8 MUCC
server and the Internet. Now these processes mnu‘{unatrnmmw with
directand faster phrmﬂhﬁfniqzhtw 14 LANs inthe Faculty of Scicnce,
One Can use & microcomputerin alab or an office 1o communicage insrantly
with uther'litn!fm the department inthe Unive :n]t'-' Or even i LV arious
informuation, dut, news, ]:IIHWH:EJ lists, library cutalogs, as well as
computing power pf various computers around the world mﬁn now
au:l.rl:rl.cuuusm £ ips migmmﬁqﬂmurymmuthu
cventually come o the infarmation age. Thiss, itds interesting for us o ke
abriellook: n:h::m‘p.u,mt'mthLhnn togy, especially informugion technology,

on the present stitus of the discipline. Iuis, however, worthwhile as well 1o
reconsider the past history of Biochemistry prior to discussion on the present

or even prejection on its near future
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Biochemistry was developed with technology

Biochemsistry is o discipling with long
history. Its developmenteould be traced back
as faras the year 1772 in which the “chemicil
revolution" started in Europe after Lavoirsier

studied oncombustionand Priestley discovered

the presence of oxygen in the air, and 118
imporance in respiration of living organisms
(To the Thais' mind, that piven ¥eéar
corresponded to the reign of King Taksin the
Gireat, of Thonburi era) Right afterstudieson
gasand combustion, varouschemical concepts
have developed: moles, stoichiomeliry, $iomic
theory, etc. Withclearer conceptof chemistry,
together with some knowledge from the ageof
alchemy, chemical analysis have developed,
and followed by organic chemistiry and
physiological chemisuy. Ascarlyas [ 734,00
210 years apo, Scheele discovered citric acid
in lemon juite.

From the wear |R00% onward, the
research period was called the organic
chemistry era, with many studies on vanous
organic subsumees. Structure of the {irstamino
acid was unraveled in 1820, Also asearly as
1822, alkaptonurin was found as a metabolic
disense, Linea was the first organic compound
1o be synthesized in vire entirely from
inarganic components by Wohler i Germany
in 1828, This provided the concept 1o scientiss
o the time thet organic compounds in living
orgamsms could be denwved from inorganic
compounds as well as from organic
compounds,  In 1836, preparation of some
fraciionated enzymes, e dimssise, pepsin,
emulsin, from anbmal and plint samples were

already reponied. Three vears later, Schwann

proposed the theory of the cells and explained
a number of his ideas asboui physiological and
bigchermical aspects of cells which he called
"metabolic phenomena™.

The eriof research called physiological
chemstry could be seen from [840-1588(0, In
1872, Hoppe-Seyler created a first journal i
the ficld of Phyvsiological Chemistry, Zedtschrifi
Jur phvziolopische Chemie, Later, he was the
person who coined the word "Biochemie” 1o
describe the subject which “covers all
maodecularapprogchesiobiology”, Aler 1894,
when Buchner brother discovered cell-free
fermentation from lysate of veass cells, the era
of enzymology developed. In 1930, Svedberg
wits the first person who used o newly invented
ultracentrifugation to stedy hemeglobin.
Shortly after, ultracentnifugation snd
elecirophoresis became two stindand cntera
o assess purity of proteins. Dunng the course
of World War 11, & number ol key metabolic
imtgrmedines in glyeolysis, TCA and Uresa
cycles were wlentified and relevant enzymes
studied. After the development and use of
atomic weapon al the end of the war in 1938,
virions isoopes were available for use as
blochemical tmeers. Meanwhile, progress in
bacterial and bacteriophage genetics led 1o
angther stgnilicant brochermcal concept; that
DMA; not proden, s 4 geneld madenal.

With the svailability of computer ind X-
ray erystallographic dats, Watson and Crick
postulated on dosble helix structure of DINA
in 1953 which, about 20) yvears larer, Molecolar
Biology based on. Many of enzymes involved
in the synthesiz of DMNA, RNA, and proein
have been extensively studied onward, 1In




1971, the first restriction enzyme was isolated.
Two vears luter, the first recombinant DNA
midecules were constructed and cloned imo
Ecoli. In 1977, DNA sequencing methods
were available 1o determine nucleotide
sequence of genes which led 10 a discovery of
split genes (exons & introns) in euknryotes.

In 1978, a human hormone,
somatostatin, was produced by recombinant
DNA technology for the first time. In 1951,
sickle cell anemia became the first peneuc
digease to become diagnosed prenatafly by
Southern blot hybridization. In 1982,
genetically enginéered mice, or supermice was
constructed, then followed by a transgenic
tobaceo, The firsthuman cancer gene was ulso
cloned and studied in that year, Im 1983, the
complete genome of lambda bacteriophage of
48,502 bp was seyuenced, As recent as 1985,
polymerase chainreaction (PCR) was invented
and found to be the most impact technigque for
Molecular Biology and Biochemistry due 1o
its wide applications. It can be clearly seen
from this summary of biochernical history that
the field hat developed significantly from s
small origin. The cument progress attained
today is based mainly on ¢normous dam
gatheringinditfferent model systems, synthesis
of 1deas, progress in related disciplines, and
available of instrumentstion as well 85 new
technalogy.

Indeed, technological develapment has
played o major robe in the development of

Biochemistry, Weren't 11 because of the
development of chemisiry, organic chemustry,
anglytical chemisiry, instrumentation, the
discipline would not have been thriving like

144

this today. Without the extensive knowledge
of organic analysis, stmuctural determination
of cellular mewbolites would not be possible
and earlier biochemists would not be able o
trace conversions of one chemical compound
ina cell toanother. Withoat the introduction of
isotopes, it would be impossible 1o trace the
fare of vanous atomsalong the webs of complex
metabolic pathways. Withoutthe development
of high speed centrifuges and ulracentniuges,
people would not be able 1o [ractionate cellular
orginelles and various macromolecules.
Without computers, X-ray crystul data of
proteins, nucleic acids, and their complexes,
would not be solvable by hand. Nor does
string sequences of DNA wouold be easily
amenable for scrutiny by bare human eves and
brains.
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What is & general status of biochemistry oday 7

The presence of Biochemistry in various
life-science disciplines has made this subject
one of the most important fundamental
subjects. Biochemistry today has EFDWI OLL
o other disciplines, and it is still growing
andbranching. Ithas playedimportantiniegrl
role in development of various life-science
disciplines such as Microbiclogy, Genetics,
Molecular Biology, Molecular Genetics, elc,
Molecular systematics and molecular
evolutions are just few exumples of new
disciplines orisen which make use ofenormous
biochemical data available (notably protein
and nucleotide sequences),  With newl y
described quantitative procedures, together
with numerous computer softwares svailable,
biclogicaland paleontological questions could
now be addressed using the live “molecular

fossils”
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Moleculur Biology has become a big
key subject in the discipline of Biochemistey.,
Availability of cloning rechnology allows ones
to study geneés whose products were expressed
at very low level inside specific cells or tssues
ind thus otherwise impossible with
conventional biochemical 1solation and
purificanon. Cloningof such genes inanother
host arganismusing highly-expressed vectors
dllows ones 1o prepare their desired proteins in
sufficiently large amounts, perhups for
enzymolagical characterizations, Sie-direcied
mulagenesis also becomes a wsebul way 1o
Benernte 8 number of well-defined mutant
proteins and thus allows biochemiss o study
profein funétion in & more systematic way,
Genetic Engineering technigques also allow
gene transfer and consmuction of ransgenic
organisms. Such approach is currently very
useful 1n the study of genes of unknown
function. MNucleotide sequence determination
and computer comparison have become
standiard procedures in charictenang gene
functions, based on information already
avallable from reluted penes in other
(hewerologous) organisms.  Prediction on the
presence of exons. introns, regulatory slements,
can now be reliably conducted with & high
degree of accuracy. Study of o gene sequence
first, analyze mode of gene expression nexs,
then identify possible function and eventually
1solale the respective protein last, is communly
done and widely known as the reversed
penetics' spproach. This is in opposite 1o the
tradinonal study approach in classical genetics
which stans from phenotypes, proteins, and

lastiv the fencs




Biochemical applications dre now so
nomerous and can be witnessed in vardous
fields, ranging fromm medicine, industry, and
agrculiure.  lis potential spplications will
undoubtedly grow n the near future, perhaps
with more: commercial reéfinementss. Many
industrial enzymes in use wday may be replaced
by penetically improved enzymes in the next
few years. Crops in the fields may be soon
entirely ransgenic by next decade: with the
number of transgenes grow steadily, Number
of cases of human with tmansgenes, now over
hundred cases, will continue o multiply.,

What are impacts of computer and information
technolagy on binchemistry 2

Computer has played increasingly
imporant role in biochemical resenrch for the
past five decades. Nowadays, computers cin
be found in almost every laboratory and office
of researchers. |15 imporiance to bischermcal
research work may now be well comparible 1o
that of a pH metwer or an elecironic balunce,
Apart from word-processing, sraristical
analysis and hypothesis testing ure among the
common computer applications in the
laborawory, These kinds of jobs can be analy zed
by various application softwares, ranging from
less eapensive spreadsheet programs o
specialized and expensive statistical programs,
Researchers studying enzyme kinetics, for
example, can use any programs of those
cutagory to fit their results with curves or lines,
Meanwhile, biochemisis intérested in fluxes
of metabolites in binchemical pathways muy
lind computer simulations highly informative,
This kind of work, in fact, can be modeled by
A simple spreadsheet program, afthough it 15

l-dE

done better by custom-written programs. Some
biochemisty working on 2 dimensional gel
electrophoresis or molecular biologists
working with reswriction patems. or DNA
sequence lndders may be quite famdior witha
more sophisticated computer (workstation)
with image processing facility for their works.
However, all molecular biologists now can not
live without ustng computers to analyze their
nuclestide and protein sequence data. This
application will eventunlly reguire more
powerful computers in the near futre due o
the eéxponentially increasing volume of DNA
and protein sequence data, especially those
from the human genome project,  Protein
chemists may find thar inspecting a 3-
dimensional structure of o protein-ligand
complex i very important for their
understandingof protein structureand fenetion,
Siemlarly, pharmacologists would find that
siudy of ineraction of drugs and protens
would aiso faciliiate molecular design of new

drisgs.

Microprocessor technology horn wirh
computers also have turned up in various tew
laboratory equipment. which oftenly allow
MOTE Precise messurement and SO - are
suitnble for micro-scale analvtical work, Those
new equipment are inevitable in the modern
day ‘s science which reguires higher and higher
standard of analytical precision,  In addition,
new scientific equipment are increasingly more
dependent on computer controls.  In many
cases, resultofan automartic analysisconrolled
b such an equipment could be ported directly
inte another computer sitting nearby for on-
More
automation and microscaling will likely come

line data collecnon and onalysis.

4



e more general blochemical instrumentations,

Another important scientific use of
computer is in telecommunication, data and
information remeval as well as execution of
progrems in remote host computers, Today,
with thousands of scientific literature coming
ourdaily, computeris alsoneeded for a scientis
o keep abreast of new publications of their
interest. Databases are now widely aceessible
for data download. A number of
bibliographical sofiwares also play significant
roles in indexing and editing the informanon.
Muny of the da and information are quite
accessible through Intermen.

Internet has proven to be crucial for the
development of every scientific discipline,
includingbiochemistry. The Net. with acurrent
estimated worldwide wsers of around 25
millions, is the source of all information
available o mankind. A number of minomatic
servers have been put im0 service by various
institutions which provide computer access 1o
internattonal scholastic users. Most of the
time the service is free-of-charge alihough
there are some cases where there are some
service charge but the cost charged are quite
minimal. Examples of databanks which are of
our interest include GenBank, Protein
databank, ¢z, Users can send an e-mail with
keywords 1o remmieve relevant information or
DNA and amine acid sequences from such
databases, Some servers also hive powerful
cormputers inked todt for sutomatic execution
of installed programs, A well known example
is "blast” servers ar NCBI, NIH which allow
users o submil sequences (protein or nucleic
acids) o compure against various databases.

18k¥

Results of the comparison would normally be
automanically e-mailed 1w sender in just few
minuies after a querry mall was sent. A loref
computer programs, documents, or ather files
are alsowidely available online for file transfer
from hundred of thousand servers linking
throughout the Infermer. More interesting and
useful feares of the Internet are still much
more, Unforunately, nisbeyond the scope of
this article 1o describe the benefits of Internet
in details,

The presence of the Intemes also allows
rapid communication via e-mail among
research scientistsand scholars, With just few
Keysirokes, answers (o ¢-mails are quite
canvehient, cheap, and fast, Calloborating
workers now find facsimile machines & littie
obsolete since they conld communicate via e-
miils almost free and exchange their edited
manuscripts conveniently,  Also, the
documents would be ready for wond processing
immediately, which s usunlly not the case for
tacsimile-rusmisted documents. Scientisis or
scholars can send e-muils to consull experis
whot they might not personally know for
sorrie quick comments.  On the other hand,
with several thousand discussion forwms on
various topics available (called USENET
NEWSEroups ), one can post a relevant question
10 the public und some comments or advises
ususally come in 2 maner of hours or days.
Recently, e-muail also opens another mode of
scienfific communication, electronic journals.
Current Content lists are now avialible ina
USENET newsgroup. Some scientific journals
have already offered electronic version of the
journals via e-muil for previews by their
subscribers, which usually means few months



ahend of the arrival of the journals vig postal
service, Thus, for "Netters”, the slower postal
service is referred 1o by the slang "snail mail™,
Some important (hot) scientific papers, plus
pletures, have been putin comipitersy for remole
retrieval through the Internet by FTP (file

transfer protocol ),

Biochemisiey fas Decorte an iniegral
part of many suhjects. Binchermical hisis has
peen and will remain foundation of
biotechnology, Un the otherhand, information
technology will be a key factor which sastains
the arowth of the subject as well as all orher
soientific disciplines. Internet will thus play
anevenmore imponant robe in the development
of all scientific disciplines, including

biochemiziry, [or years 1o come

What biochenists should ook up 1o for the year
2000 and beyond 2

Asimdicaied] above, one delimie siEton
biochemists will so0n fice 18 more widespresd
(NE {1I »;.'-:l:|1l|'“|u!:.'1'- K] :r:*-II||:1|-._:|'|I.|| -||'|.||:'..-\.:'-. %
well asn-dato analysis. Computers will dlso
corug 3% Lhe miost Necessiry Comemun et
toof for each lub; in order to kKeep close
collaborution with distant libpratories having
fricitual inlerestin o researchared, Blochemists.
a5 well as other Life-scientists, now have o be
compurer-lenine i} quulinriance Wil h
computers will alsospeed up theiroffice works.
Scientists novw sior to Free o Fasler throughpul
of scientific literature published due to faster
mode ofelectrone Communwanon, The pave
may then be quicken in the near future, This
means ones have o wink faster in order o be
competifive in therrficlds. Forinscrumentation

and ool kits, new superioranes will sunely be

148

developed 1o give more loxury (e fas,
accurte or sensitive, and simple 1o ose) o
researchers, although not necessarily at a
cheaper price. They will be necessary in order
o keep productivity in the lab up to the
internationallevel, This translates intohigher
budgets for such lab equipments and 1ools,
However, in my opiniod, the mun concern for
hiochemists in the pext few years 15 probably
not the rescarch budget, but the man-power,
especially for the situation we are facing in
halamd,  One of the most challenging
questions weshould thus ask ourselvis now s,
Whar canwedo ta gel enoigh new Inechemisls
and rexegrehers oo owark in academie
et i I phe netie A0 Vedlrs 3 pharwe Can
keep up with the favter pace of résearch and

rew rechnalogy 77
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-- BTANDARD CRYDCHAMBER iothor chambers avaiabie on reguest)
* Capasity 23 straws (3 8mil| or 48 sirawa (1.25m|)
" Maaimam coolng rala -H# C mar ook (W roam iomperatisng]
" Chvmensecns wilh lk 170mim length TOmm dia,
TEMPERATURE CONTROLLER-

* Cantrcied lempearalun rmnge babagan «40 and 0570
© lempesatunn warmimg dLEED or s - §4C dgulaiion
"t healmg rate (wih ginndind cryo-chamber) 18°C por minabe (ot -B62C)
Tesmparakire aensed - Slalingm ressstancs slarmsn|
mpar Ak dpiay Dhigtal, LCD, 0470 ressbution
ing Digelal, quiartz crystal
Foallesr - cosrpanas SomPLrealon RE-&32-C, 29404 baud

RAMS WITH COMPLITER (Using CAYEENESIS™):
Mk I PO ar Compatibiles with MS.D0OS
IO OF TRty gher program 20
FiLiif temparatiam ohafs Eids [ I o
EALE '& EEH‘JICE wlion ol programe nid beniil

HER:

Moweir conauinplion leins Bran A5 Wall | 130-120 ne 300 290, B0 or SOHEY
" Conimunns LMD pane 1]gpiildtadt les= Blean 1 Wire o Fuayr
o onfulm Bripeeratune ranao dor Crgs o chamioar VB I 1080
* Gale pperating ndaermure range lor Cordrolier sl im0

™

FREEZE CONTROL

451 Chareennekorn Foad, Blongsarn, Banghok 10600 Tel (D) 43658658-71, 4373952 Fax, {BE21 4355851







o T d s ar
USHN AIBAIMA Euungmuﬂ 10A
QUALITECH INSTRUMENTS CO., LTD.

23140 wauledy 4 puumendT ameoawi ngimy 10230 Tng, 538- 1843, 538-0608 WWnd. (BAZ) 538-TIM2
230140 SO CRCRCHAL 4, LADPACY BOSD. LADPACH BAMOKOK 10330 TEL S38:1043, 5150808 FAX (BEI) 538-THdZ

Liavio Comnomatocuapny

1

Caritrany
‘EtecTnorNomEsIS

vy

=
AT T

EQRENCING

In addition, Heckman's |-:5|-r-.-r:d T 1 1

g Py

- SRS 5 an SYEY S Gl ity S LALEY,
Mannforiardr ancd the available %—u
Trstrutisens Cermficeiion Progrim -
N G N I o

DLBLITY SYETEM Pl Wil £0 FCET iMpenant gy
laiory comphance requiremients

BECKMAN

27d




U HUNFRDS 31N6

luuvmdmuisgunakwaadn ive Nalgene Uszmaanigawim

P . a ¥ e a -
a7 ﬂﬂU'I'J'-EH"IﬂE‘H-, TIARAUINGW, '1]1EI-H'IJH"JEIE'H. HﬁﬁﬂL’FHﬂiﬂ‘]uﬁﬂﬂu']

muéhrﬁ'm'lnauhmu11n7mﬁa'lmﬁ

NALGENE®

i [
U9 HUMALRET 371N8
o . g o ¥ y 7]
26/58 T.LHUIN® D.AUNT I.I-'H'N'Ir:ﬂ".lﬂﬁilh

WIREIES T, 10120 Tws 2125100-2

urne 2125103

AUUVUINIEFIIN
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BARA LABORATORY CO., LTD.
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REVCO SCIENTIFIC, INC, (US.A)

BOHLIN INSTRUMENTS. (ENGLAND) »
YONGDOMG PHARM. CORP. (KOREA):
SUPELCO, INC. (LLS.A) :
UNITED TESTING SYSTEMS, INC. (US.)
FERAYX CHEMICALS (GERMANY )

RED CELL AND PLASMA FREEZERS,
BLOOD BANK REFRIGERATORS,
CRYOGENIC FREEZER, AUTOMATIC €O,
UNCUBATORS, SHAKER AND SHAKING
INCUBATOR.
BOHLIN BLOOD RHECMETER
YD STRIFS FOR URINALYSIS
CHROMATOGRAFPHY SUPPLIES

HARDMNESE TESTER, TESTING IMNSTRUMENTS
GENERAL CHEMICALS FOR LABORATORY

rulsngun@iesediowy Ini. 234-1465, 237-8473, 237-8475 FAX. 237-8475
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If This Is What You Do

Aromic Absorprion Specirofcopy ICF Oprcal Esereion Specroacopy §CF Muass Spectrascopy
infrared Spectrascopy Cred Chrommograply “ Thermal Analyis
Elemengl Analysi Liqurd Chromeelog raphy UisravioleeVinble Spectroscapy
I -

Fluorescence Spectrescogry

Polaremaerry

Chromatography Data Handling

Risrechnology I,Aﬁ—:mr}- Jaformation Managemen| irramicre Weighing
PCR Gene Amplification Procers Analysis Surfoce Anadveis
I i —
|
Flow Infecrion Amalysis Mass Spectromenry Head Space Analysu

This Is All You Need

PERKIN ELMER

Perkin-Elmer [Thailand) Lid
m{lﬂ Floor) Bantree Oifice Garden
Hai Japanese School, Rama 9 Hoad,
Iﬂlwlﬁa Bangkapi, Ehet Huay Kwn.ng.
Bamgkok, Thailznd. 10310

Tel. 3r9-1901, 3194075, 319-80%
Fax, 319-7900
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Becton Dickinson.
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BIO-RAD LIFE SCIENCE RESEARCH PRODUCTS (L.SA.)
v Chromasographiec Supports (Gel Filtmtion, lon Exchange, ee.)
. Low Pressure Chromatography System (Econo System™, Fraction Collectors)
¢ Mediam Pressure Chromatography Columns (Bis-Scade OF5)
* HPLC Systems & HPLC Columns (Aminex', Bio-Sil®, e1c)

BIO-RAD DIGILABR DIVISION (11.5A.)
. Fourier Transform Infrared (FT=1E} Speciromeicss
i FT-Raman, GCIR, TGAJR, IR Microscopes
. SADTLER FT-IR/NME Digitad Librarses

DUPONT NEN® RESEARCH PRODUCTS (US.A.)
‘ Ruficchemicals (32, 33p, 335 1351, Mg, JH, ete)
- Gene Scroen'” and Geoe Screon Plus Hybridization Tramsfer Membrancs
: Radiotmmuncassay (RIAY amd Beceplor-Lagand Binding Assay Kits
© RENAISSANCE® Chemiluminescence DNA Detection System

DUPONT SORVALL® CENTRIFUGES (U.SA.)

. Low Spesd Centrifuges (RC-3B/AC FLUS, RT-R000D, e1c)

: Super Spoed / Supeaspeed Contrifuges (RC-3 I/C PLUS, RC-265., =te)
* Ultracenmrifages {ULTRA PROUD, COMBI-PLUS, ¢t}

UNIEQLUIP GENERAL LABORATORY EQUIPMENTS (GERMANY)

: Concentrator Centrifuge System (UNIvAPO™)
* Laminar Flow Cabincts Class |, Class I (UNTFLOW®)
! Water Barh / lncubasar / Oven / Dezp Freewr (UNITHERM™)

BIOSCAN INC, (LLS.A.)
: Radicisotope Benchiop Cownter | HPLC Deicciors (QUICK-COUNT®,
FLOW-COUNT®, etc)

MINI-INSTRUMENTS LTD. (UK.)
i Geiger Counlers, Gasmma Counlers
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SCIENTIFIC PROMOTION COLLTDS.

JE1Y Rama 4 Road, Pokaong, Klongioes Bangkok 10110

Ted & 3d-0el0, 392-7603, 302-THOR, 392.B66E-0, J01-9553-5

Fax : (667 38i-2677
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« Membrane Filtration
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50 901
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! RCITENTIFIC 00, INC, SCIENTIFIC O, TN,

- Formenter - Shaker

- pH Controler = Incubator Shaker
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- AOY (Oven)
- laminar Air Flow i émmgu
(Incubator)

HOTPACS. glieto
= Humidity Chamber - Water Bath

« Deep Freezer
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4 = Owven

- e Incubater - Freeve Dirver
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BRAND

Automatic pipettes
Automatic Dispensers
Dispensers

Laboratory Glasswares

Heraeus

SEPATECH

Cencrifuges

Contrinucus Flow Centrifuge

Deep Freszers

Barnstead

Ultrapure wWater System
VWarer Stills

i Water Purifications Systems

Heraeus

Jvens, Incubdators
- Incubators
Furnaces

i 1A

Stirring Meobors,
: Magnetic Stirrers

Homogenisers,
t Calorimatars

Grinders

Ehakers,. Homb

Stirrers, 5tir Plates
Hot Plates

rurnaces, Mixers

Tissue Embedding Systems

=

Water Bathz, Water Scills
Shakers, Shaker Baths

Corrosion Beslistant Plumbing

Mechanical & Fusii
Svstem
Lasoratory Outlecs, Fitol

& Piping
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Over 300 Years
Research
Accomplishment

Quality

Reward “Best Quality Product”
of chemical field in April 1994

MORE THAN 15,000 DIFFERENT CHEMICAL HIGH QUALITY PRODUCTS !
MANY OF THEM ARE PERMANENTLY AVAILABLE IN OUR LOCAL
WAREHOUSE OR CAN BE PROCURED WITHIN SHORT!

GENERAL REAGENTS

Aculs, bases, solvent | inorpanic and orgamc chemicals

INSTRUMENT REAGENTS
For pH meter, spectroscopy , AAS, NMR, MS, scintillation, X-ray fluorescence, HPLC,
GC, TLC, HFTLC etc

MICROBIOLOGY
Dehvdrated culture media. base matenals and supplements, dip media

WATER TEST KITS AND INSTRUMENTS
Ionic compound analysts by stoap, nemeiric, colormmesric, phatomerric methiods

CHROMATOGRAPHY
TLC, analyuical HPLC, preparative chromatography, biochromatography

BIGCHEMICALS
Enzyimes, coenzyvmes, enzyme substriates, amino acids, carbohydrates | nucleobases,
nuclensides, micleotides, fauy acids and fatty acid methyl esbers, steroids, vilaming, swilterionic baffers,
density gradient cenirifugation, electrophoresis, amine acid analysis, protein sequence analysis,
hanlding blocks amd reagents for genetic engineering.

LIQUID HANDLING
Transferpette. tranferpettor. dispenseite, buretie, yellow tip, blus tip

SCHLEICHER & SCHUELL
Filter papers, membrane filters, filtration equipment, ultrefiliration, electrophoresis,
products for nucleic acid and profein research,

Please contact us at : Merck Ltd.
9th floor, Monterey Tower, 2170 New Petchburi Rd., Bangkok 10310
Tel. (662) 3080218 Fax. (662) 3080216-17
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PAmersham
LIFE SCIENCE

Coloured nuclectides
you store in the fridge

-REDIVUE-"
3158 nuclootides

Mp.nucleatides
p . nudlsotides

New colowr kits

LA cobour kit 15 labelling reactisng,

T T U NIO 1 o) . F 7 | | |
RMA coloor kit 16 labelfing reactions,

L FAR ] RPN (| 5\ LI |

NON-RADIOACTIVE LABELLING
AND DETECTION SYSTEMS

mulogemssis ki

F Chromasome mapping
F Chromosome structure anslysks
F Determination of gens expression
¥ Detection of viral infection

F Localization of ransforratic
Fosequences amd oncogencs

Ll

Bictrak rat

hormone assays

Techrscal god

applicsisin detaifs on

e mew Ricirak mi

hoemoms assays anc

prnl.i.l.!.,.’ i ithe

priloct brochure

which iz pvailable fres,

P A wide ange of nssays, covestng the mos

hilinf i d Tl Ersnaes

Designed for use with mi sampbes, with full

specilicity

* Pually cosfigared Bidrak kils with sample,
CERTYEIHENL Profocidy

P Consistest between baich performancs
Eumranlced

F Tesicd af smershars with real samples

DMNA and RMA non-radiocactive colour kit

for in situ hybridizatio

Use of Dircet Flusresconce

in sitw Hybridization

in Human clinical Cytogenetic

PACIFIC MEDICAL SUPPLY CO.LLTD.

B TH FLOOR 31 AYUTTHAY A BUILDING 4801 ST AYUTTHAY A ROAD RATCHATHEW]
BANGEOR 10800 TEL (662 347-3 1638 FAX, 1662) 27-1504
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DELTA LABORATORY CO..LTD.

1143, 1151 Town In Town Village Ladprac Ad. Soi 84 Wangthanglang Banghkapl Banghok 108310
Tied ; FI03IB0S, 559-31363-5 Fax : (682) 530-3804




THE DYSAN
'"PROFESSIONAL'SERIES
IS A RANGE OF STATE-OF-
THE-ART DATA STORAGE
AND BACK-UP PRODUCTS,
SPECIALLY DESIGNED AND
ENGINEERED TO COPE WITH
HEAVY WORKLOADS,

EACHPRODUCT
UMNDERGOES FULL SURFACE
CERTIFICATION TO OFFER
ERROR-FREE TRACK ALIGN-
MENT, DYSAN'S UNIQUE
FULLY AUTOMATED PLANT
AND ITS STRINGENT QUALITY |
AND PROCESS CONTROLS
ENSLURE THAT PRODUCT
SPECIFICATIONS MEET OR
EXCEED THE INDUSTRY
STANDARDS

iN FACT DYSAN
PRODUCTS BOAST AS MUCH =
AS 99.9% ACCEPTANCE RATE - &
FORM ITS LISERS. -

BECALISE A DYSAN
PRODUCT WILL NEVER LET
ITS LSER DOWN,
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BITS ABYTES LTD.

491M12-13 3RAD FL_,

SILOM PLAZA, BANGRAK

BANGKOK 10500

TEL: 231-5563-4, 731-58949-700
234-1249, 235-5380,
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WS 1oaswie. losuiine infads $1Aa
A.N.H. SCIENTIFIC MARKETING CO.,LTD.

48 wapinTRdaiEn 54 puuinmIATde mouile M 10210
Tel. 579-0291, 579-6818, Fax, ST8-6758

PLASTIC WARE PRODUCTS FOR HYBRIDDMA, TISSUE CULTURE,
MOLECULAR BIOLOGY...TISSUE CULTURE PLATE, FLASKS, DISH
BIOFREEZE, STRIPETTE-SEROLOGICAL PIPETTE CENTRIFUGE

TUBE, IVF CULTURE DISH, MICRO CENTRIFUGE, MICRO
CENTRIFUGE TUBE, BOTTLE FILTER SYSTEM...

BEVELED ORIFICE PIPETTE TIP FOR PCR CORSISTS OF
LGRADUATED STANDARD TIPS

GRADUATED FILTER TIPS

MICRD VOLUME GEL-LOADING TIPS

MICRO VOLUME STANDARD TIPS

-CERTIFIED MON-PYRDOENIC RACKED TIPS

NUCLEePOR 3‘3 POLYCARBONATE MEMBRANE
FILTER HOLDERS AND FUNNELS
L.5.A. AIR MONITOR CASSETTES

EQUIPMENT AND SPECTALIZED GLASSWAE:

FREETE DRYTNG AMPOULE, MEDIA STORAGE BOTTLE
FLASK-SPINNER, FLASK-TISSUE CULTURE, ROLLER BOTTLES,
ROLLER AFPRATUS, ROLLER DRUM, ROLL-IN INCLIBATORS,
HORIZONTAL LAMIMNAR FLOW

HYBRIDIZATION OVENHYBRIDIZATION HOT-SHAKER,

BELLCO 1?:}:} BF:E:LE.']F:S E KER, ROCKER PLATFORMS

GLASS, INC.
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U¥-VIS-MIR SPECTROPHCTOMETERS
[ Life science measurements with the Cary E serles

Crary 1EAE Szanmng, dauble-beam specirophoiomsiers
Cary 4E Highest perlormance UV-Vis double-beam specirophatiomnelar

Cary SF Highest perlormance UV-Vis-NIR, doukde-bsam spectooholometar

insadladommsgonaunad Cany 1€, Cary 3€ na: Cary 4F
Vo Varian Iapnaaniuuosran:Ranu3iemuIngmansaims

0 4HD TF N VRANALIET 104
Cary  amuidnun mlwn e
Lidrasdun s adnsaanfunadi
Tfmnuuds:371m WioawiSus
kinetics Saa o inlaig 12 o
Tnulfvaion e mauwsan 4 fu

wanatnng4dl  Application
Software  Programs n-i'aﬁ.mnu
A mazanlums o dail

' Color caloulalions
* Mulbcomaoonent
Tabhlel Dissolution
CMA Rernaturation'Der raition
* inatics and Enzyme Kinalics
" Rallactance cakulalivns

* Bipchamistry Easy Hn'l.-

1.0600 Biochen E«ElSl_-_l Menu AAwigdo S immananaig software
“The Biochem Easy Menu® #arhodmiws
dsr I inau a0 aEon Y R i AR T
ua Andaasnaminluscsundliidionin gel

seanning uax Thermal denaturation 1ad4 DNA

- 1.I'.|-1-.|-"‘I"I T'I'IHFF'H:.FI 2InaA

g npemve 0200
ZE0TBT "P'.- 29, 22213, 2EIET
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varian®

GAS CHROMATOGRAPH/
MAEE SPECTHROMETERS

I_I

Varian Saturn 3 GC/MS System

Sdvanced Wave=Hoard technabagy lor ictally NEW benchbtop
GEMS modes

Full scan compound specirum at ploegram kevals, NMR [nari
figsa range) acan mode at famtagram levats

Viava~Baard CI Scan Function eiminatas El arfacts
Easies G| oparaflion n (he indusiny
A

Powerul, real-trma El = Gl tma programiming

Flexible, high-perfermance capillary instrementation with HNEW
CX Senes GG

Choice of SPI (Septum-sgupped Pregrammable Injector) and
solit'spidlass nlst xyElam, Bath wiih aclive seplum conmbnad,

MEW 8200 CX AutoSampier with mufipla mode: Vaolslila
visCous, neal and usar-dednad

Sanvwich lachnigua 1ot bast injecian precision and na camyaver

Purge and Trap and Headspace sampling accessories far
woiatilas

100%: translor of samphe inio M3 with compsia chromabo
raphic inbegri
LR |

Fast, powsriul PC for complete instrumant conidral and &ata
I'|.:||'|-'_II|.'-!_]

Simultaneows dala colfachon, display, and dala mangelanon
HEW sgvanced guaniifalon capstilitees
HEW supanar autsmatod reponing

Simple, yet rugged kon trap lor oplimal uptims and minima
TN Eance

Saturn 3

T ko wvap &5 desgned lor simplaiy

Exactly what is an ion trap?

This Iype of massy speciramatar i5 and outgrowth of tha
Mobel Prize Winnng “QUISTOR", a Quadnupale kan Sforaga
Device. Theion trap it composad of & central hyperbolic ring
alecirodn and two and caps thal create a hyperiobc Teld

I Sawrn MY Detecier's simade hirmsane SUmihees on souans and
TLRED BT T

Saturn 4D MS/MS Option :

T Lot Aok e | T s I-'.;rml:rql Denchicp GO ‘5-|ulur||l.

O Supphes SCMS and GLAMSARE on the Sarmes Insir-
man without compromizing GCMS perlamancos.

O Delivers GCME/MS of El or Gl precirsor ons.

d Improves detection imis through ncreased 3/

o DHfers GGMVSAES wilh benchiog instrurmnent cost and
simgdicioy

J Producas quanitsive anakysis over a wids linearmangs
in GCAASMS sz well as GLMS

d Handies hundreds ol tme-programmable precursor
ions with individual GID parameters for any
chromalogram.

< Providas theability fo confitm Fagmarn sl pathways

d Minimizes matnx eflects fof -pesticides in lood
metabalites in biological s and athers:
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UV-VIS-NIR SPECTROPHOTOMETERS
Lile science measurements with the Cary E series |

ol i et S

Cary 1E/E Scanning, double-beam spectrophotomefem
Cary 4E Highest parormance UV-Vis double-baam spactrophalomste:

Cafy BE Highest parlarmance UY-Vis-MIR, double-beam spectriophotometes

nSauiadommsoondunas Cary IE, Carg 3 na: Cary 4€
Vo Yarian Iapnaaniuuosiaw U FeduIneimansgam

i3 DaHD IRA N IRRNAIA 104
Cary  mmwdAnenIwlun T Inmange
L aiiun s InA I RRNALIA 4
Tz 3vin wioauwidud
kinetics éhii'nu'ﬁ.n’u1li'n'i4 12 30014
|I]L|||.]1-1r| TR 3 THLTY DT ‘Illl'i"ldll 1 I1H
i H::HIHH‘.LUNJ Application
soihware Programs Ll'-;.]i':l'lll. 1]
AEsAn w189 di
* Cobor calculatans
* Multcomponani
Tahlat Chaaalution
* OMA Asnateratond'Desaiuration

YK metts andg L'lg!,-'l':-,- Kinstics

* Rellectance calcuiations

* Baochemustry Easy Manu

1 L ﬂﬂﬂﬂ B i l:lﬂ]'lEl'ﬂ Eﬂﬂ"-j "ETIU. ﬁrli 11'!igﬁ|r FIMUINTIN TR soltware

“The Biochem Easy Menu™ sddoaaswwau
Az IMUUOU GIRDN T WATIEHADUAMIAE T U
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scanning la: Themmal denaturation so4 DNA
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GAS CHROMATOGRAPH/
MASE SPECTROMETERS

Varian Saturn 3 GC'MS System

Advanced Waye=Baard tachnology jar watally NEW benchicp
GOIME modas

Fult scan compaund sgectrum at ploogram lavels, MME (narmw
mass range) scan mode ol femfogram levals

Wave-Board Cl| Scan Funclior eiminates Bl arttacis
Easgst Gl cperaldah n ha indusing
Pawsarul, real-time El == G| bme programmiesg

Flexible, high-performancs capillary instfumentation with NEW
CX Sarnas GG

Chaice of 3P (Septum-equippad "r'n:g:.a-r.:r,:ut.-h:- Injacior} and
splil/spitless mlel aystam, both wih acive septum coniml

HEW 3200 CX AuvioSamplar wilh mullipls modes - Valatile
diseaous, raal and usar-dafined

sameich Teshnegua forDest Injeciion precison ans nocarryover

Purge and Trap and Headspace samphing accassores lor
wvolafiles,

10 transfer of sample ino M3 wih compiaie chromaio-
grapdic inlegnly.

Fast, powariul PC for complata instrument control and data
handiing

Smulizgneays data collechon, dimpiay, and Sata manipukalian
NEW advanced quanitalion capabilges
MEW superiof aulomeled repoeting

Simple, yel rugped on trap lor optimal upSme and mnimal
maintananco

Saturn d

mo

B

&

Tt hovai rap i sesigmad for simpialy,

Exacily what is an lon trap?

This typs of mass spectrometer is and outgrowih of tha
MotalPrize Winning “QUISTOR", & Guadrupse lan Starage
Davica. Thalontrap s cormposed of a cantral hyperbalic ring
aslectrode and fwo end caps 1hal creals & Nypemois sl

ST
aTd '

The Safers MS Dejais & gmedi Aandwans oMM on source and
WSS analyrer

SJaturn 4D MS/MS Cption :

Tha Lolost Addiior s tha Salum F assly of Bemdiion D00 Bysipm

- Supplies GEMS and GLMSMS o The same instrl-

merd without compeomizing GLME pedomance.

3 Detvars SCMSME of El or O precursar ons.
L Improves detection lkmits through increased SN,

3 Ciffers GOMMS/MS with banciiop Instrument cosl and

simpliciy

U Producasguantiative analysis over & wida bnear range

n GCMSMSE as well as GCMS

I Handles hundreds o lime-programmable precursod

ions with individual CID parameters for any
chrormatog ram.

Providas thaabifiy to confitm iragmentalion pathways

Minimizas matrx elecis for pesticides in food,
metanodites in bolggical luds, and othess.



* Cell Culture

* Chromatography
* Forensic Chemistry
* Immunochemicals

* Molecular Biology

* Peptides and Amino Acids
* Plant Culture

* Radiochemicals

= Sigma Diagnostics

* Techware Equipment
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