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Special article

Bull Chiang Mai AMS 1989; 22: 55-62

ROLE OF FACULTY OF ASSOCITATED
MEDICAL SCIENCES IN DEVELOPMENT
OF NORTHERN THATLAND:*

Sanong Chaiyarasamee

Professor Dean Imamiya

Director,

Professor emeriti,

Counsellors,

and staff members of the School of
Hygienic Sciences, Kitasato
University

Permit me, first of all, to say
that I am deeply grateful to the
faculties and Dean Imamiya and it
is a really great honored to me to
speak to everyone of you.

At first, I would like to
introduce to you briefly about the
Chiang Mai University (CMU). If
you have a chance to go to Chiang
Mai, and going up to the top of
Suthep Hill or Doi Suthep. From
bird’'s eye view you can see the
outstanding location of the Chiang
Mai University. Established as the
first provincial wuniversity in
Thailand outside the capital city,
Chiang Mai University’s mandate is
to extend higher education into all
the provinces of the north. Since
its finding in 1964, the University
has become one of the largest and
most respect academic institutions
in the country.

The beautiful landscape with

natural surroundings of the campus
covering an area of 725 acres have
been much admired by all visitors.
We usually separate the area into
two campuses. On the eastside is
Suan Dok campus of health sciences
faculties and the main campus on
the west. Located at the foot of
Suthep Hill in the Muang district
of Chiang Mai, four kilometers from
the central marketplace, it lies
between two parallel primary roads.
Huay Kaew on the north and Suthep
on the South. The campus is tra-
versed by five streams winding in
and out among the foothills. The
university has a large reservior,
Ang-Kaew, serving as the source of

water for the university community

¥ This paper was presented at the
School of Hygienic Sciences, Kita-
sato University, Tokyo, Japan in an
occasion of signing ceremony for
the agreement of the Academic Co-
operation between Kitasato Univer-
sity, School of Hygienic Sciences
and Chiang Mai University, Faculty
of Associated Medical
August 9, 1990.

Sciences.

- 55 -
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and as the recreational area for
campus residents and visitors.
At present, the university has
12 faculties which can be divided
irito three academic areas.
Faculties in Social Sciences :
- Faculty of Education
- Faculty of Fine Arts
Faculty of Humanities
- Faculty of Social Sciences
Faculties
Technology :
- Faculty of Agriculture
- Faculty of Engineering
- Faculty of Sciences
Faculties in Health Sciences :
- Faculty of Associated Medical
Sciences
Faculty of Dentistry
Faculty of Medicine
Faculty of Nursing
Faculty of Pharmacy
The University also has a
Graduate School responsible for the
administration of all graduate
courses at the master and doctoral
levels.
In addition to the teaching
faculties, three research institu-
tes provide support in their res-

in Sciences and

1

pective areas :
- The Research Institute for
Health Sciences
- Social Research Institute and
- Institute for Science and
Technology Research and Deve-
lopment

Other academic support is pro-
vided by the CMU Computer Sciences,
Central Library, CMU Academic Pub-
lishing Center, Center for the
Promotion of Arts and Cultures and
the Multiple Cropping Center.

The total number of students in
1990 is 12,168 in which the number
of undergraduate students is 11,040
(90.73%) the number of graduate
students is 1,054 (8.66%) and the
number of the students studying for
a diploma is 74 (0.61%). Around 49
percent of the students would live
in campus housing and learn how to
share their lives so as to become
better citizens in the future.

In 1966, Faculty of Medicine,
founded the Department of Medical
Technology and developed the pro-
Jject of the establishment of Facul-
ty of Associated Medical Sciences
in order to produce health person-
nels to provide services to socie-
ty, particularly in the northern
region.

The Ministry of
Affairs has approved this project
and granted a charter the esta-
blishment of the Faculty of
Associated Medical Sciences " as a
Happy New Year present in January
1, 1976.

The first study
program was- Medical Technology,
the other three study programs
of Radiologic Technology, Occu-

University

operation
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pational Therapy and
Therapy were operated later on.
AREA OF STUDY

The faculty provides four study

Physical

programs for undergraduate level.
Only the program in Medical Tech-
" nology that included four depart-
ments, they are Department of Cli-
nical Microscopy, Clinical Chemis-
try, Clinical Microbiology and Cli-
nical Immunology. The other three
study programs, only one department
was operated for each of them.

In the next year the diploma
program in medical rehabilitation
and the graduate program for master
degree 1in medical technology will
be provided. The graduate program
of graduate diploma in hematology,
clinical microscopy and clinical
physical therapy will be provided
in. 1892,

STUDENTS

In the academic year of 1990,
the total number of undergraduate
students are 459. The greatest
number is the students in medical
technology program.

STANDING COMMITTEES

The operation and administra-
tion of the faculty have been
divided into various sections. Each
section is under the responsibility
of each committee. As a result, all
activities can be carried on effi-
ciently and effectively according
to the administrative policy and

Role of AMS
objectives of the faculty. In
addition, the committee has also an
important role in the advancement
of the faculty as a whole.

MAIN FUNCTION
The faculty established four
main functions along with the
policy of the university, that is :
1. To produce quality graduates
2, To encourage basic and applied
research
3. To provide academic services to
public
4, To perpetuate and promote arts
and Thai culture especially
Northern Thai or Lanna Thai
Culture
Since the faculty of Associated
Medical Sciences has been founded,
the development in academic acti-
vities have been proceeded continu-
ously and systemically. The accumu-
lation of academic experiances and
personnels in various programs as
well as modern equipment has made
the provision of academic affairs
reached the same standard as other
academic institutions both inside
and outside the country.
Instructional and academic sup-
port is one of the primary respon-
sibility of the faculty. It is
realized that quality and compe-
tence of graduates depend not only
on the persistence of the students
themselves but also on the admi-
nistration and management of the

- 5% =
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related supporting activities with-
in and outside of the faculty. With
full cooperation of various depart-
ments, he faculty always tries to
promote and improve such activi-
Courses are modified,
loped and amended to fit the pre-

sent development in health sciences

ties. deve-

and also correspond to the present
situation and national needs, while
ethics and
emphasized.
We have 71 academic personnels

virtue are also

and 91 supporting personnels in
accomplishing of our instructional
and academic support.

Fifty percent of students who
passes the entrance examination are
the Northern Regional Quota. These
students come from secondary
in 17 northern regional
From this policy, in
each academic year, our faculty
will have 50% of new enrollments at
undergraduate level from northern
area. Hoping that after
graduation, they can get back to
their hometown to develop their
better health sciences society.
RESEARCH ACTIVITIES

Research activities of the
faculty has been interested and
supported by the government and
nongovernment sectors both in
Thailand and foreign countries. Due
to the Sixth National Economic and
Social Development Plan (1987-1991),

schools

provinces.

their

the. Thai Government has set up .a
policy to develop the country and
to raise quality of life of the
people by using knowledge
area of health sciences.

the faculty has

organized activities which will

in the

Presently,

help the research expansion within
the faculty by giving information
about preparing restarch proposals
for submitting to different funding
agencies from internal and external
financial resources of the univer-
sity and also from foriegn coun-
tries. Consequently, a number of
proposals were submitted with
success.

The financial resources sup-
ported the research projects of the
faculty were from :

- The grant of Chiang Mai University

- The grant from the Faculty of
Associated Medical Sciences

- The National Research Council grant

- Foundation

- USAID

Most of research projects from
the'faculty were emphasized on the
area which can be
health

decrease morbidity and mortality

improve public

in the provincial areas to

rates of the people. A major pro-
blem in the rural areas is poor
condition. Controlling of the in-
fectious diseases and malnutrition
prevalent in most of our population
is necessary. Agricultural produc-
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tivity is seriously hampered by
poor health of the rural masses,
the main human resource for econo-
mic development in our society.
Principally, research projects
carried out by researchers of the
faculty were emphasized on four

main areas, they are :

1. Non-infectious diseases : inclu-
ding G-6-PD deficiency, anemia
especially thalassemia, nutri-

tional anemia and iron deficien-
cy anemia, abnormal hemoglobins.
including
diphthe-

ria, tetanus, malaria, hepatitis

2. Infectious disease :

tuberculosis, leprosy,

and sexual transmitted diseases.

3. Mutritional and genetic factors

on the serum cholesterol,

triglycerides and vitamin E in
northern Thais.

4. Quality control products : most-
ly in the field of clinical
chemistry with the purpose to
improve the quality
standards of the hospital labor-
atories in the northern areas.

ACADEMIC SERVICES TO PUBLIC
The faculty of Associated

Medical Sciences provides academic

services to public with emphasis on

the distribution of knowledge to
the community at various levels in
order to serve their needs and to
help solving their problems. Con-

control

tinuing education in the form of

Role of AMS
seminars, workshops and training
courses, is classified as one of
the major categories of our ser-
In the

recent years, the faculty and its

vices to the community.

departments aiming at transfering

knowledge to school and college

teachers, scientists, health scien-
ces personnels.

Many of the activities are
organized consecutively in the last
few years, for example :

1. Recent Advances in Hematology,
Urinalysis and Body Fluids.

2. Laboratory services in clinical
microscopy, clinical chemistry,
clinical microbiology and
clinical immunology

3. Consultation rehabilitation and
treatment for physical dysfunc-
tion patients

4, Cooperation with the Faculty of
Medicine in providing services
to patients in the field of
radiologic technology.

PROMOTE ARTS AND THAI CULTURES

The faculty of
Medical Sciences played a role in

Associated

perpetuate and promote arts and
Thai culture, especially Lanna Thai
or Northern Thai
activities including :

- Songkran, or Thai New Year, is
regarded by all Thais as one of
important festivals.
Each year, on April 13, Phra Buddha

culture. These

their most
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Sihing and other important Buddha
images are led in
throughout Chiang Mai City. This is
a long practiced community event in

procession

which Chiang Mai University always
participates.

- Performed the Dhevo-Rohana alms-
giving ceremony to mark the end of
Buddhist lent. The ceremony takes
in front of the faculty of
Engineering and Fai Hin Temple near

place

the University.

- Loi Krathong, Chiang Mai Univer-
sity submits a float in the contest
organized by Chiang Mai Municipa-
lity. The float shown in this slide
won the first prize under the
creativity category.

- Participate in Chiang Mai Flower
Festival, which was performed annu-
ally by the Chiang Mai Municipality.
- Initiation ceremony for First
Year Students. The initiation cere-
mony is held every year as a
tradition welcome newly enrolled
students. An important part of the
ceremony involves first year stu-
dents walking up Doi Suthep to pay
homage to the Buddha
enshrined at Doi Suthep temple.

The most exciting event for our
graduates on the 24th of January in
every year is the Commencement
Ceremony. His Majesty King Bhumi-
phol Adulyadej graciously presided
over this official ceremony.

At this point, I would like to

relics

say that Chiang Mai University is
the first University established
outside of Banghok in line with the
state policy and wishes of the
people in Northern Thailand as the
center of academics and high level
professions serving both the region
and the nation as a whole.

The University is the place
whereby knowledge is sought,
researched, accumulated and disse-
minated on the principle of aca-
demic freedom. Its underlying goals
are the attainment of truth and
virtue academic excellence and the
promotion, application and disse-
mination of arts and Thai culture.

It is our faculty’s dignity to
play a role in development of
Northern Thailand. The highest
ambition of the faculty of Asso-
ciated Medical Sciences is educated
students to be qualified graduates
and sent out to the world and they
are accomplishing our original pur-
poses, that is our graduates must
constantly be self-trained, deep in
well-sounded,
critically minded, yet practical.

their subject areas,

They must be able in control of
themselves, their work and, at the
same time, on good terms with
others; and with conscience and
social realization.

At present, Most of our gradua-
tes were employed in the private

sector, because of the available
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job in government sector are fix-
ed in increasing rate at two per-
cent annually. So the employment
in this sector is only 33.33 per-
cent. 9.36 percent of our graduates
were self-employed mostly in the
northern area and 8.33 percent en-
rolled in the graduate school.
Within the Seventh
Economic and Social
Plan (1992-1996), the Faculty of
Associated Medical Sciences deve-
loped the project of establishment
of the Center of Health Sciences
Service for Northern Thailand. At

National

Development

the beginning, the services will be
within the four areas provided by
the faculty, they are Medical
Technology, Occupational Therapy,
Therapy and Radiologic
Technology. The concept of the
project is to expand more health

services to the rural areas. Most

Physical

of the financial support for this
project are from the government
budget. If the accomplishment of
this project comes true, we would
play more role in development of
northern Thailand. In my opinion, 1
hope that this project will be
rewarded with successes through the
close cooperation of researchers
and government officials of both
countries and that it will further
contribute to the friendship bet-

ween our nations.

Role of AMS

I would
like to express our deep appre-
ciation, on behalf of the Faculty
of Associated Medical
Chiang Mai University, to the
School of
Kitasato University in her support

In this connection,

Sciences,

Hygienic Sciences,
to make this program successful.

I, finally, would 1like to
invite you all to come to visit us
in Chiang Mai. You will have a very
pleasant time in a beautiful part
of Thailand while staying there, 1
guaranteed.

Thank you very much for your
attention.
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Finally I wish to express my
deep appreciation to Dean Prof. Dr.
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Special Article

IMMUNOGENETIC STUDY

Prasit Chanarat

Dean Prof. Dr. Imamiya,
Dean Sanong Chaiyarasamee,
Distinguished Guests,
Ladies and Gentlemen,

I am delighted to be here today
and it is a great pleasure for me
to have a special lecture in this
opportunity. Although it is my
first wvisit in Japan but I am
happy and enjoy very much to have
an occasion to see this beautiful
university.

Let me introduce you to the
leprosy world.

Leprosy is well known disease
which has afflicted mankind and
terrified people in many countries.
Misconception about the nature of
the infection and consequent social
segregation increase the miseries
of patients who suffer from it.
Patients suffer not only from the
disease, but also the psychological
and social problem.
is still a global
problem. Leprosy is found in almost

Leprosy

every countries of the world espe-

cially in the third world countries.

More than 60% of person infected
become disabled. People in less de-
veloped countries commonly suffer
from the socioeconomic problems and
also from health problem. Nearly 11
million people in the world affects

Bull Chiang Mai AMS 1989; 22: 63-73

IN LEPROSYY

this disease, but only one-quarter
of them receive effective medical
treatment. (1)

In 1953 it was established by
WHO that Thailand had . 140,000
cases. In 1956, a leprosy control
program in Thailand was introduced
at Khon Kaen Province of North-
Eastern region with assistance from
WHO and UNICEF. The control program
was gradually expanded to cover all
provinces in 1976. Multiple drug
therapy (MDT) was started in 1984.
Currently about 20,000 cases in
Thailand are on MDT(2),
the industrialized countries, the
Unites States, approximately 4,000

However,

cases of leprosy are registered.

In northern Thailand, 1988,
there are 853 cases holding which
is 51% of lepromatous, 29% of
borderline, 17% of tuberculoid and
1.8% of indeterminated. The preva-

¥ This paper was presented at the
School of Hygienic Sciences, Kita-
sato University, Tokyo, Japan in an
occasion of signing ceremony for
the Agreement of the Academic Coop-
eration between Kitasato University,
School of Hygienic Sciences and
Chiang Mai University, Faculty of
Associated Medical Sciences, August
9, 1990.
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(1,000) is
The highest prevalence rate

lence rate per mille
0.21.
is 0.63 in Maehongsorn, the lowest
prevalence rate is 0.007 in Lumphun,
and in Chiang Mai is 0.11.,(3)

Mr. Chairman,

Ladies and Gentlemen,

It is very interested that :-

What regulates the amount of
infection ?

Can M. leprae infect all normal
people ?

Why do the leprosy patients -
some are tuberculoid, some are
lepromatous or indeterminated ?

Do the immunological status
influence alone ?

Why only some individuals of

those exposed to M. leprae develop

clinical disease ?
Why do the host respond to
infecting agent so much ?
Why do the

is high only in some area

prevalence of
disease
of the world 7 and

What can cause and how to make
the disease decline and finally
disappear ?

Follow me, please,

Leprosy is a chronic mycobacte-
rium infection. Leprosy has a very
long incubation period, between 2
and 7 years, commonly 3-5 years.
The causative agent is Mycobacte-
rium leprae "Hansen's bacillus",
which was reported by Armauer
Hansen in 1873. In 1976 Kohsaka(14)

found that the nude mouse is highly

TABLE I : Immunological Spectrum of Leprosy($)

Lepromatous Tuberculoid
CMI
Skin test

Lepromin (whole autoclaved M. leprae) - +

Soluble antigen of M.leprae - often +
In vitro response to M.leprae - +

Lymphoproliferation = +

Lymphokine release - *
Antibody +++ ++
Histology

Lymphocytes Few Many

Epitheloid cell granulomas No Yes

Organisms Many Few
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susceptible <c¢o infection with
M.leprae.

Histological classification by
Ridley and Jopling(5)
follows :

Polar tuberculoid (TT)

Boarderline tuberculoid (BT)

Boarderline (BB)

Boarderline lepromatous (BL)

Subpolar lepromatous (LLs)

Polar Lepromatous (LLe)
Immmological Status

The cell mediated immunity
(CMI) defect in patient with LL has
been documented (TABLE I), it has
been interested whether this MI

alteration is a primary cause in

are as

the pathogenesis or a secondary
sequeles of the disease
It is clear that the T-lymphocyte
and cell interaction of T-lympho-
cyte and macrophages had an impor-
tant role in this order.
Epidemiological Aspect

The most prevalence of leprosy
is found in India, Southeast Asia,
China and Central and east Africa.
It is also present in a small

process.

extent in Japan, Korea, Iran, Iraq,
Turkey, Greece, Italy, Portugual,
Spain and North, Central and South
America. In the United States, the
largest concentration of patients
reside. in Hawaii, California,
Texas, Louisiana, Florida and New
York. (7)

There are no evidence supports

Leprosy

that one race or ethnic group  is
more susceptible to the disease
than the others, but Asiatic races
appear to suffer more lepromatous
type. In the Africans, the tubercu-
loid type is the most prevalence.

Most studies indicate that men
are susceptible to disease approxi-
mately twice of women. Increased
susceptibility may be modulated by
undernutrition.

The spread of leprosy d;.sease
appears to be influenced either by
socioeconomic or hygienic condi-
tions. The risk of
disease by house-hold contact is
greater in the LL patients than in

developing

the other types.
Immmogenetic study

In animal model, one of the
study of Gross et al(®) in 1981
showed that in mice naturally re-
sist to M. bovis, strain BCG is
governed by a single, autosomal
dominant gene located on chromosome
1. This gene named Bcg gene. Recen-
tly Bcg &gene has also shown to
control resistance to M.lepraemu-
rium, the causative agent of murine
leprosy. (9:10)

In human, by family study, a
study of Chakravartti- and Vogel in
1973(11) found that monozygotic |
twin pair of 25 LL index cases and
41 TT index -cases had concordant of
52% for LL and 46% for TT respec-

tively. This data was evidence in
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favor of genetic factors underlying
the susceptibility to leprosy.

In 1979, Smith(12) gtudied by
using complex segregation analysis.
He found that susceptibility to
lepromatous type was associated
with genetic factors. In this year
also Serjeantson and his colleqg-
ues(13) demonstrated by data on
pedigree of leprosy family.

Since the HLA system was

discovered to be a role of immune

———DP—= DO DX ~— DQ

response genes linked to the MHC
(Major histocompatibility complex).
Various studies were carried out to
study HLA antigen distributions
among the leprosy patients and
healthy control in different
population, (14-22)
HLA complex

There are two major classes of
genes and gene products, namely :
Class I (A,B,C) and Class II (DP,
DQ, DR) (FIGURE I)

CLASS II

FIGURE 1 HLA Classification

These genes and their products
are found in many varieties, or
alleles, in human.

There are more than 20 HLA-A
alleles, more than 40 HLA-B and
more than 10 HLA-DR (TABLE II)

HLA typing
A. Class I antigen The HLA class
I antigen are all defined by
serological reactions, and typ-
ing for these antigens is per-
formed using standard serologi-
cal techniques.
ly used method for HLA typing
is lymphocytes microcytotoxici-
ty test.After a short period of
incubation,complement is added,

The most wide-

and incubation continues. Fina-

1lly, a vital dye (eosin, trypan

blue) is added. (FIGURE 2)

B. Class II antigen HLA-DR typ-
ing is performed by wusing B
lymphocyte. (FIGURE 3)

HLA-D and DP are typing by
mixed lymphocyte reaction (MLR)
(FIGURE 4) and primed lymphocyte
typing (PLT).(FIGURE 5)

By HLA-typing study in popula-
tion the results revealed that
HLA-A9 was observed to be decreased

among TT patients in- Thailand,
Chinese and India.
Rea and Terasaki(23) showed

that HLA-DR2Z is associated with TT
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individuals and van Eden and his
associate showed that HLA-DR3 is
associated with LL leprosy.

In our study by cooperation of

Leprosy

Research Institution for Health
Sciences, Faculty of Associated Me-
dical Sciences, Chiang Mai Univer-
sity and University of Illinois and

TABLE II Complete listing of recognized HLA antigens.

HLA-A HLA-B HLA-C HLA-D HLA-DR
HLA-A1 HLA-Bw4 HLA-Bw42 HLA-Cwl  HLA-Dwl HLA-DR1
HLA-A2 HLA-B5 HLA-Bw44(12) HLA-Cw2  HLA-Dw2 HLA-DR2
HLA-A3 HLA-Bw5 HLA-Bw45(12) HLA-Cw3  HLA-Dw3 HLA-DR3
HLA-A9 HLA-B7 HLA-Bw46 HLA-Cw4  HLA-Dw4 HLA-DR4
HLA-A10 HLA-B8 HLA-BwA7 HLA-Cw5  HLA-Dw5 HLA-DR5
HLA-A11 HLA-B12 HLA-Bw48 HLA-Cw6  HLA-Dw6 HLA-DRw6
HLA-AW19  HLA-B13 HLA-Bwd9(w21) HLA-Cw7  HLA-Dw7 HLA-DR7
HLA-Aw23(9) HLA-B14 HLA-Bw50(w21) HLA-Cw8  HLA-Dw8 HLA-DRw8
HLA-Aw24(9) HLA-B15 HLA-Bw51(5) HLA-Dw9 HLA-DRw9
HLA-Aw25 ( 10)HLA-Bw16 HLA-Bw52(5) HLA-Dw10 HLA-DRw10
HLA-Aw26 ( 10)HLA-B17 HLA-Bw53 HLA-Dw11
HLA-A28 HLA-B18 HLA-Bw54 (w22)

HLA-A29 HLA-Bw21 HLA-Bw55 (w22)
HLA-AwW30  HLA-Bw22 HLA-Bw56 (w22)
HLA-Aw31 . HLA-B27 HLA-Bw57(17)
HLA-AwW32 HLA-Bw35 HLA-Bw58(17)
HLA-Aw33  HLA-Bw37 HLA-Bw59
HLA-Aw34  HLA-Bw38(w16)HLA-Bw60(40)
HLA-Aw36  HLA-Bw39(w16)HLA-Bw61(40)
HLA-Aw43  HLA-Bw40 HLA-Bw62(15)
HLA-Bw41 HLA-Bw63(15)
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Heparinized blood

Heparinized blood
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FIGURE 3 HLA-DR typing using B lymphocytes.

Add cells to
panel of HTCs

4 + H-Thymidine il o
— 12-18 hours into DNA

Unknown ! mitomycin-treated
cell

Heparinizred blood
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Add cells to panel

of PLTs previously
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~§ HLA-DR
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Fa— ~ 12 hours into DNA
§ Unknown PLT
mitomycin- recognizing
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FIGURE 5 HLA-DP antigen typing by primed lymphocyte testing.

McKean Rehabilitation
HLA-DR types were determined for B
lymphocytes
pheral blood mononuclear cells on

Institute.

separation from peri-

nylon wool column using a microcy-

totoxicity assay with a well-
characterized HLA-DR antibody.

The results revealed that HLA-
DR2 was present in over 90% (29/32)
of tuberculoid (BT and TT). In con-
trast, HLA-DR2 was found in only
64% (14/22) of control.

It suggested that DR2Z or DR-
linked genes may be advantages in
spite of increasing the risk of TT
patients. (24)

Keyu(25) gtudies HLA typing in
lepromatous Jiangsu
Province of People’s Republic of
China. He performed HLA-A and HLA-B
typing on members of 29 families.

Criteria of family study was that

leprosy in

= i8G

at least 2 sibling affected with
leprosy.

The results showed that sibling
affected with lepromatous (LL or
BL) leprosy shared parenteral HLA
haplotypes significantly more often
than expected.

Mr. Chairman,

In leprosy, there is reversal
reaction in borderline tuberculoid.
Reversal reaction is most frequent-
ly seen within the first year of
antileprosy treatment.

A very common complication of
reversal reaction(RR) is acute neu-
The mechanism of the deve-
lopment- of RR is poorly understood.

Ottenhoff and his associates(26)
had investigated HLA class I (A,B,
C) and class I1 (DR, DQ) in rever-
sal reaction in Ethiopean border-

ritis.

line tuberculoid leprosy patients.
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It showed that there are no signi-
ficant difference in the distri-
bution of HLA-class I and class II.

However, in genetic study in
leprosy in order to look for a pos-
sible relationship of HLA with 1le-
prosy susceptibility, family study
and population studies, is the way
to study.

About the population study,
there are many documents showed a
significantly increased or decre-
ased frequently of HLA antigen. It
may be therefore represent a marker
for susceptibility or resistance
genes.

However, most of these asso-
ciation were rather weak, confined
the population test only and in
some cases were not reproducible.
This lack of convincing associated
between HLA class I and
type.

A very interested study in
Venezuela showed that D@wl was a
marker for LL leprosy. In Surinam
negroid population it was found
that HLA-DR3 is associated with TT
leprosy.(27)

May HLA-DR3 be an Ir gene for
M.leprae predisposing to TT leprosy?

May HLA-D@wl be an Is gene for
M.leprae?

Recently Li and de Vires(28)
studied an in vitro lymphoprolife-
rative response to M. leprae. It

leprosy

was seen in only 1 of 18 leproma-

tous leprosy patients when the
cells were .treated with a mono-
clonal antibody against a nonpoly-
morphic determinant of HLA-DQ. The
response was not seen with mAb to
HLA-A class I, DR, D@w3 or D@wl.
It is unlikely that HLA-DQwl asso-
ciated Is gene explains the asso-
ciation between HLA-DQwl and LL.
HLA and skin test studies

van Eden(29) study HLA typing
and skin test by using lepromin.
He found that DR3 was associated
with high lepromin responsiveness
among Ethiopean BT leprosy patients
with a history of reversal reaction.

It is not clear yet how HLA
antigen is related to protective or
pathological response.

The first hypotHesis holds that
HLA antigens are merely markers for
immune response genes (Ir) or
immune suppressive genes (Is).

The second postulated suggested
that . HLA antigens may acts as a
receptor for etiologic agents.

The third hypothesis is that of
molecular mimicry. It postulated
that the disease associated HLA
is structurally and immu-
nologically similar to the etio-

antigen

logic agent for the disease.
Mr. Chairman,

Recently, Makonkawkeyoon and
his associates(30-31) from our fa-
culty studied IL-1 and I1-2 produc-
tion in leprosy. He found that IL-1
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production from monocyte after sti-
mulation with PPD was low in LL,
BL, BB and BT and also found that
IL-2 production from lymphocyte
after PPD stimulation was lower
than in control. Now he has joined
the project with Hebrew University
in Israel for studying of IL-2 gene
in leprosy.

However, it was clear that the
advance in basic immunology and
molecular genetic study are rapidly
It will expand our under-
standing of immunogenetic study in
leprosy. Future studies should be

growth.

done in the molecular level for
understanding the mechanism of
association between gene and their
relationship with protection, immu-
nopathology and “vaccine efficacy.
Dean Prof. Dr. Imamiya
Distinguished Guests,

Before stopping my presenta-
tion, 1 wish to inform you that
Thailand and Japan are closely
study in leprosy. Last year on the
2nd of October in Bangkok, Sasakawa
Research Building was formally
handed over to the Ministry of
Public Health. Representatives from
Japan included Prof. Ishidate and
Dr. Yo Yuasa of the Sasakawa Memo-
rial Health Foundation. This buil-
ding was primarily for leprosy
research but in future research
works on other disease may be

developed. 1 sincerely hope that

Leprosy

we will have mutual interest and 1
think that leprosy problem will be
declined and finally disappeared.

Thank

attention.

you very much for your

Domo arigato gozaimasu

References
1. TDR : World Health, May, 1985,
p 16.

2. News and Notes : Leprosy con-
trol in Thailand. Lepro Rev
1990; 61: 93,

3. Annual Report of Northern Le-
prosy Control Center (Region
10), 1988.

4, Kohsaka K, Mori T, Ito T : Le-
promatoid lesion developed in
nude mouse inoculated with My-
cobacterium leprae - Animal
transmission of leprosy. La
Lepro 1976; 45: 177.

5. Ridley DS :

sification and the immunolo-

Histological clas-

gical spectrum of
Bull WHO 1974; 51: 451.

6. Rook GAW : The immunology of
leprosy. Tubercle 1983;64: 297.

7. Enna CD, Jacobson RR, Trantman
JR, Sturdivant M : Leprosy in
the United States. Publ Hlth
Rep 1978; 93: 469.

8. Grbs P, Skamene E, Forget A :

leprosy.

Genetic control of natural
resistance to  Mycobacterium

bovis (BCG) in mice. J Immunol
1981; 127: 2417.
9. Brown IN, Glynn AA, Plant J

T



Chanarat P

10.

11.

12.

13.

14.

15.

16.

17.

Inbred mouse strain resistance
to Mycobacterium lepramurium
follows the Ity/Lsh pattern.
Immunol 1982; 47: 149.

Skamene E, Pelletier
M, Forget A, Patel PJ : Regu-

lation of resistance to lepro-

Gros P,

in

42:

sy by chromosome 1 locus
the mouse. Fed Proc 1983;
1225.
Chakravartti MR, Vogel F : A
twin study on leprosy. Top Hum
Genet 1973; 1: 1.
Smith DG : The genetic hypo-
thesis for susceptibility to
lepromatous
Biol 197; 6:
Ser jeantson S, SR,
Keats BJB : The genetics of
leprosy. Ann Hum Biol 1979; 6:
375.
Thorsby E, Godal T, Myrvang B
HL-A antigens and suscep-
tibility to disease. II Lepro-
sy. Tiss Antigen 1973; 3: 373.
Kreisler M, Arnaiz A, Perez B,
Fernandez Cruz E, Bootello A
HL-A antiens
Tiss Antigen 1974; 4 197,
Rea TH, Levan NE, Terasaki P :
Histocompatibility antigen in
patients with
Infect Dis 1976; 134: 615.
Nakajima S, Kobayashi S, Noha-
ra M, Sato S :
and susceptibility to leprosy.
IJL 1977; 45: 273.

leprosy. Ann Hum
375.

Wilson

in leprosy.

leprosy. J

HLA antigens

- 72

18.

20.

21.

22.

23.

24.

25.

Chandanaying-
The

in

Youngchaiyud U,
yong D, Vibatavaniji T
incidence of HLA antigens
leprosy. Vox Sang 1977;32:342.
Greiner, Schleiermachr E,
Smith T, Lennard V, Vogel F
The HLA-system and leprosy
Thailand. Hum.Genet 1978;
201.

Chiewsilp P,

in
42:

Ashkambhira S,
Chirachariyavej T, Bhamarapra-
Entwistle C : The HLA
antigens and leprosy im Thai-
land. Tiss Antigen 1979;13:186
Chan SH, Oon BB, Kamarudin a4,
Wee GB : HLA and leprosy in
1979;

vati N,

Chinese. Tiss Antigen
13: 73,

Mohagheghpour N, Tabatabai H,
Mohammad K, Ramahujam K, Mo-
dabber FZ :

antigens

Histocompatibility
with
bai jam,

in patients
leprosy from Azer
Iran. IJL 1979; 47: 597.

Rea TH, Terasaki Pl : HLA-DR

antigen in tuberculoid and le-

promatous leprosy. Lepr Rev
1980¢ H1: 117,
Schauf V, Ryan S, Nelson K,

Brown A, Scollard D, Smith T :
Tuberculoid leprosy in Thai-
land is associated with HLA-
DRZ2. IJL 1985; 53: 163.

Keyu X, de Vries RRP, Hongming
F, van Leeuwen A, Renbiao C,
Ganyun Y : HLA-linked control
of predisposition to leproma-



26.

27.

28.

29.

30.

tous leprosy. IJL 1985; 53: 56.
Ottenhoff THM,
Bjune G, de Vries RRP : HLA

antigens and neural reversal

Converse PJ,

reactions in Ethiopian border-
tuberculoid leprosy
patients. IJL 1987; 55: 261.

Ottenhoff THM, de Vries RRP :

HLA Class II immune response

line

and suppression genes in
leprosy. IJL 1987; 55: 521.
Editorials : The 1989 Journal
- A continuing perspective.
IJL 1990; 58: 101.

van Eden W, de Vries RRP
HLA and leprosy :
tion. Lepr Rev 1984; 55: 89.
Makonkawkeyoon S, Kasinrerk

W : In vitro suppression of

a re-evalua-

interleukin 2 production by
Mycobacterium leprae antigen.
Clin Exp Immunol 1989; 76: 398.

Leprosy

31. Makonkawkeyoon S, Kasinrerk W,
Hirunpetcharat
C, Vithayasai V : Immunologic
defects in leprosy patients.
II Interleukin 1,
2 and interferon
patients. IJL 1990; 58: 311.
Acknowledgement : Author wish to
express many sincerely thanks to
Prof. Dr. Hiroshi Itoh, President
of Kitasato University and Prof.
Dean of
School of Hygienic Sciences for the
cordial

special lecture

Supajatura 'V,

interleukin

in leprosy

Dr. Shun-ichiro Imamiya,

invitation to have the
in the official
signing ceremony for the Agreement
the Academic Cooperation between
Kitasako School of
Hygienic Sciences and Chiang Mai
Faculty of Associated
Sagamihara

University

University,
Medical
Campus, Japan.

Sciences at

Prasit Chanarat, M.S.

Lecturer, Associate Dean,
Research & Development Affairs

Faculty of Associated Medical
Sciences,

Chiang Mai University,

Chiang Mai 50002,

THATLAND

- 78 4+



212

- o L3
m‘nmﬁz!!u'?ﬂ'm'l‘iumm:: I NAUANTUWNH

17 - 21 GUAN 2533

fMSL
ERYTeYY
mendn

- o [
I %HH’] AH 1 AEN NN

u?;guliquﬁﬁﬁnqﬁgugﬂwﬂﬂﬁﬂﬁﬂ%ﬂﬂﬂuaz3ﬂﬂﬁsﬁuﬁﬂﬂm§ﬂ§§n
AN 6

HN NALANITUNNIE (LWNE] HASHFUAAGNUARIOINEY

100 Ay

3ﬂwﬁﬁﬁuﬁﬁﬂﬁ%ﬂ§§n

il ¢ L4 a
25 I}Nmﬂ'l-lﬁ -1 rﬂnﬁ" 2534 ﬂlﬁ”“"‘i?ﬂi’ﬁﬁﬁﬂmﬂﬂ‘i ﬂ‘i\i‘;l 3 19§

#1151
LYo
menn
4 - 8 Mu1AN 2534
AU
LT
menta
a
26 — 29 NWIAN URE 1 -
fmsu

AW
mMannn

22 - 24 nwaHmen 2534

fwsu

M3e59LRAN 2 L WpHIEN1 S aaETSA
UN L NERANISUNME LHNE) uﬂzﬁﬂuﬂauﬂtuﬁﬁaﬁﬁuéﬂunﬂsmsqqﬁﬂﬂqﬂ:
50 Au

ﬂﬂﬂﬁiﬁuﬁﬂﬁm{ﬂaﬁn

nqﬁUﬁ:quﬁhuuﬁ:Eeuﬁﬂ&nﬂﬁﬂgﬁﬁ 3 1304
Occupational Therapy in Hand Rehat?il'itation
HNNANSTHLNLA ANV ENNLN UALLARINTH I NG04
10 au ‘

NANTSNLNLA

11 1aHy 2534 ﬂuaunuqnﬁﬁﬁusﬂulnﬂﬁﬂiﬂUﬁHﬁﬁﬁ%Uﬂﬂﬁ%ﬂuﬂ
iﬂﬂﬂ:&giﬂﬂﬁﬂﬂ@ﬂﬂﬂi ) o EL

26-29 AMIAN - UAME UANEATHNLAIAL UARINSIHLEHIDS

1-11 INMHY - (AWEEANIENTHUALR

60 AU

NIHAINLNLIR

DN N9 ANTATIAAMN UAEAISINGYSNEN LATDYHN
7] o Y

W LSDRIUNG URE | AT L NLUA

a 'S 1 a '3 ' w : ;‘

UNINALANTISUWNE HUNSTUIMENEIERSNISUNNE | 3751

o (4 s w & L L aks
_WMHEFERTNIS NN uﬂzgﬂuﬂa uazﬂaﬁﬁﬂﬂuﬂuﬂﬂeuauanﬁsuﬂ

MW
meandn

v . 'y o
uRIDESuaY 1 1)
20 @4 (17 AWINNALHUD )
LANARTIN

R S S

s T



NS5 L NUNR L aSne
Qun;‘t‘sm'}ﬂ’?ﬂﬁ L Mn

F (1
IMDeENA TSR URE 597m uniens

LMARHR nﬂﬁﬂﬁﬁﬂ“ﬂﬂﬂﬂulﬂuﬂuﬂﬂfﬂlHBN
ﬂulanauﬁnﬁﬁuuaoﬁuﬁﬂnquwntu@1q1nﬁzau
nﬂnﬁnuﬂﬁnﬂlﬂﬂinUﬁsﬂunlUunu M99
mmmm Flame photometer uummm‘i
SO MDYRINAY AENLTINN URE Sy
GO LHNANHTUR IMUAGE A NE U
DOUMITEDNRLNEN  IGRNHINANTSUNIUmDS
U1 REAVINAAN TN IAR L MENIEIG Flame
photometry lﬁﬂﬁiﬂﬂﬁﬂtﬂﬂﬂiﬂtﬁuu/1u
UG | AR BN 140/5 mEq/L, Uﬁuﬂuﬂ
1ﬂﬂﬂﬂﬂﬂﬁun1unniﬁﬁlnﬂunnn REeaN A
aqﬂunawﬁlﬂaﬂunninﬁﬁasqavanlnau1nﬁnu
N 1S L BB INARA L ARDUFAINIG 304N
DINNR MBI IUNIT 15% DN 1 Hamiunee
ﬁtﬁuuﬂuﬁﬂaﬁﬂqéﬂqiﬂ 0.2 mEQ/L U8
RAAY LUAD 4-5% lﬁﬂﬁ“ﬁﬂﬁlﬁﬂuﬂﬂﬁu o
LamE e uqﬂtnﬂﬁﬂuuﬂsnunﬁuﬁ.auﬁe wInal
1=nun|nuuﬂuﬂﬁuuuﬂnn1q 1.0 mEq/L
ANANALARDUINATY  KNSBNTIOTUANR
| NP1 ATDY Flame photometer  ipy
e sy g
an P AINTNUEIEUIUNTTHTIIAR | NENU
ﬁﬁuﬂﬂ!ﬂﬁ1ﬂ FEMIMSINIRNE ML G960
RIS (TR AinN,
\BHN,  TIRR)  219F0T I eUAN TUmE
el 1M 22 AWM 2 L ARuWaEMAN
2532 wu1 75-81

AOYUDURNNT | ANARLN WIIHUGUANISNANS

TN ANKITIIUAST L LSRN An UL -
@A UAE ¥ MAIYD L ANARLIN A L NA-
HANSIWNE N INENAE | e L

Bull Chiang Mai AMS 1989; 22: 75-81

FLAME PHOTOMETER

Abstract Evaluation of Flame Pho-
tometer in Measurement of Lithium.
Chaiwanna T and Nimsung R.

The determination of Li concentra-
tions in blood or serum should be
correctly performed because thera-
peutic dose is nearly to toxic. It
was found that using flame photome-
ter for Li determination the emis-
sion from sodium was very strong
and would add slightly to the rela-
tively weak lithium signal. This
report is to study interfering ef-
fect of sodium present in biologi-
cal status on wvarious concentra-
tions of lithium by this method.
The result showed that the method
has satisfactory reliability when
using sodium/potassium of 140/5 mEq
/L as lithium zero solution. The
percentage relative errors of Li
readings were exceeded 15% if the
concentration were below 0.2 mEq/L
and errors were reduced to 4-5%
while higher level or serum Li
level were greater than 1.0 mEq/L.
The authors suggested that flame

.photometry could be confidently

used for measuring Li in serum
samples of patients during psycho-
therapy. (Keyword: Lithium, Sodium,
Psychotherapy) Bull Chiang Mai AMS
1989; 22: 75-81.
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Abstract Rapid Identification of
Clinical Gram Negative Bacilli.
Punjaisri 3, Tharavichitkul P and
Suwankrughasn N.

Clinical gram-negative bacilli 560
isolates were identified by bioche-
mical rapid method (4 hours). The
organisms were inoculated on all
the set of 12 media and the re-
sults were recorded after incubated
for 4 hours. From rapid identifica-
tion, the percent agreement with
the conventional identification was
96.96 (543/560 isolates).
were 17 isolates or 3.04% misiden-
tified. They were 4 isolates of
each Serratia marcescens, Klebsiel-

There

la pneumoniae, 2 isolates of each
Ent.er;)bacter sakazakii, Aeromonas
hydrophilia, 2 isolates of each
Arizona hinshawaii and 1 isolate of
each Proteus mirabilis, Proteus
vulgaris and Citrobacter diversus
respectively. The tests that showed
misidentifications were H:S produc-
tion, malonate, bile esculin and
DNase. However, percent agreement
raised to 98.57 (552/560 isolates)
when the determinination was per-
formed on genus level only. (Key
word : bacilli, gram negative,
rapid identification) Bull Chiang
Mai AMS 1989; 22: 83-93
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4
951 1 Comparison of results from rapid and conventional methods

No. Organism No.correct/No.tested %Agreement
1 Aeromonas hydrophila 5/7 71.43
2 Aeromonas sobria 2/2 100.00
3 Arizona hinshawii 4/6 66.67
4 Citrobacter freundii 13/13 100.00
5 Citrobacter diversus 11/12 91.67
6 Citrobacter amalonaticus 3/3 100.00
7 Edwardsiella tarda 4/4 100.00
8 Enterobacter aerogenes 5/5 100.00
9 Enterbacter cloacae 28/28 100.00

10. Enterbacter sakazakii 1/3 33.33

11. Excherichia coli 134/134 100.00

12. Klebsiella oxytoca 3/3 100.00

13. Klebsiella ozaenae 5/5 100.00

14. Klebsiella pneumoniae 60/64 93.75

15. Klebsiella rhinoscleromatis 5/5 100.00

16. Morganella morganii 12/12 100.00

17. Plesiomonas shigelloides 5/5 100.00

18. Proteus mirabilis 43/44 97.73

19. Proteus penneri 3/3 100.00

20. Proteus vulgaris 5/6 83.33

21, Providencia rettgeri 13/13 100.00

22 Providencia (urease negative) 8/8 100.00

23. Salmonella choleraesuis 5/5 100.00

24. Salmonella enteritidis 20/20 100.00

25. Salmonella paratyphi A 3/3 100.00

26. Salmonella typhi 4/4 100.00

27. Serratis marcescens 12/16 75.00

28. Serratia rubidea 141 100.00

29. Shigella (sero gr. A,B,C) 19/19 100.00

30. Shigella sonnei 6/6 100.00

31 Vibrio cholerae 2/2 100.G0

32. Vibrio parahaemolyticus 2/2 100.00

33. Acinetobacter species 24/24 100.00

34. Pseudomonas aeruginosa 65/65 100.00

35. Pseudomonas species 8/8 100.00

TOTAL 543/560 96.96
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MM 2 Misidentification by rapid method compared with conventional method

Organisms identified by Test for No. of
Conventional method Rapid method misidentification misidentification
A. hydrophila A. sobria BE - 2
A. hinshawii H. alvei H2S - 2
C. diversus C. amalonaticus Malonate - 1
E. sakazakii E. cloacae BE %= 2
K. pneumoniae K ozanae Malonate - 4
P. mirabilis M. morganii HzS - 3
P. vulgaris Prov. rettgeri H2S - 1
S. marcescens E. aerogenes DNase - 2
S. marcescens E. sakazakii DNase - 1
S. marcescens H. alvei DNase - 1

TOTAL 17.
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CBC-7"and CBC-8" Multiple System Monitoring
The Hematology Controls That Mean Accuracy,

Efficiency... Value.

Designed specifically for instruments using the impe-
dance principle of counting. Assay values are provided
for a wide variety of instruments.

Instrument cBC-7 CBCs
Baker Series 5000™, 7000™ v ”
Celitrak® Series v v
Clay Adams™ HA-4, HA-5 » »
Clay Adams Ultra-Flo 100® »
Coulter® S-Plus II, I, IV, V, VI -
Coulter 5-Plus -
Coulter S880 -
Coulter S, S Sr -

Coulter S7 Series » -
Coulter S5 Series =

Coulter M430 o

Coutter Hemo-W™, Hemoglobinometer > -
Coulter Z, F, FN, D2, B, A - -
Coulter MHR Computer (Flat Pack) - -
Hycet® Series v v
Mallinckrodt/Seac Series - v
Manual Methodologies - -
Sequola-Tumer CBIFDyn™ Series - -
TOA Sysmex™ CC800 -
TOA Sysmex CC720, CC700 -

TOA Sysmex CC170, CC150, c-ggao

MANUFACTURED BY :

1 R & D Systems, Inc.
614 McKinley.Place N.E.
Mimmeapolis, MN 55413 USA

Work without worry. CBC-7 and CBC-8 allow you to check
your instrument's total capability and accurately monitor
its performance with the highest level of assurance.

CBC-7 and CBC-8 are extremely stable, long dated, tri-level
controls featuring three specific characteristics which
eliminate waste and help control costs :

* 14 day open vial stability

+ 3 Quality Control months : 110 Days

* 2 ml and 6 ml vial fill size

The 2 ml vial size is designed to be used with instruments
requiring Sample volumes of 150 ul or less.

The 6 mi vial is recommended for instruments requiring
larger Sample volumes.

CBC-7 and CBC-8 Provide Clinically
Relevant Values

CBC-7 and CBC-8 offer three distinctly different levels in
clinically relevant ranges. The low, normal and high values
for total WBC, RBC, HGB, MCV and PLT (CBC-8 only)
provide a complete check of instrument linearity.

The typical values are :

Low Nomal

WBC 20 10.0 20.0 CcBC-7

DISTRIBUTED BY :

v lulamaiida e

1895/25 nuuwwalngu uinndsamislesuiy
U NIV 10900 N3, 5795490, 5797599
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Abstract HDL-Cholesterol Determi-
nation. Kraisornsirikul U, Chanarat
N, Pholwatana P and Chanarat P.
VLDL, LDL were precipitated out
with either phosphotungstic acid
(PTA) /MgCl : or dextran SO4/MgCl: or
heparin/MnCl; then the supernate
was determined for cholesterol by
Jung’s and enzymatic methods. The
Jung’s cholesterol levels from 3
types of supernate were well corre-
lated with r between 0.880 to 0.921.
Both total and HDL-cholesterol from
Jung’s method were correlated well
with enzymatic method(r = 0.927 and
0.828 respectively). Total choles-
terol in serum can be stabilized at
-30 'C or 4°C for at least 44 days
while cholesterol in PTA/MgCl. fil-
trate was stable for 36 days. Sto-
rage of serum at -30 C and 4 C do
not disturb HDL-C values from PTA/
MgCl:, dextran SO4/MgCl: within 44
days but the values increased with
heparin/MnCl: filtrate after 36 day
of storation. (Keyword : Cholester-
ol, HDL, Precipitation) Bull Chiang
Mai AMS 1989; 22: 95-103
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"I‘IM 2 Correlation of HDL-C in filtrate from PTA/MgClz (Method 1),

Dextran SOs/MgCl: (Method 2) and Heparin/MnCl: (Method 3)
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Diagnostics)

Glycohemoglobin
Ostlund RE, Jr, Semenkovich CF and
Schechtman KB. Quantitative rela-
tionship between plasma lipids and
glycohemoglobin in type I patients:
Longitudinal study of 212 patients.
Diabetes Care 1989; 12: 332-336.
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Diabetes

Petersen KG, Schultheis M, Rosak C,
et al. Diabetic proteinuria- what
do marker proteins convey? Aktuel
Endokrino. Stoffwechsel 1989; 10:
58-62.
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Cefalu WT, Mejia E, Puente GR et
al. Correlation of serum fructosa—
mine activity in type 1 diabetic
children. Am J Med Sci 1989; 297:
244-246.
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Copper
Abe A, Yamashita S and Nona A.

Sensitive,direct colorimetric assay
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tionship to heart disease. Clin Lab

- 109 -




Med 1989; 9: 169-185.

MSTaSNA L E0 156U ﬂaam N
AYMINARLNAD umwﬁunuﬁnu pancrea-
titis TAHGSY uazﬂqwuﬁnunﬁﬁu glucose
intolerance, 15@AINHINUALUALTR  f7u
ﬁﬂﬂuﬁuﬁuéénnﬂslﬁﬂ
Hﬂlﬂuﬂﬂﬂ1uﬂﬁ NIRTIIAIGNAL T 156
lNDlUﬂﬁQuﬂuﬂunﬂnﬂﬁﬂ atherosclerotic
risk Hiﬂﬂlﬂuﬂﬂﬂ fUN1998 LDL-C Wi
109NALZDNSANAE  high density Llipo-
prote1n qatuunqswaﬂﬂunﬁaenUﬁzuﬂanﬂ
#01 AEDeN9a599 A tennA 1 90196 ApNth
B0eDADIMNTRORRNABL AL LRDR  5BM
UL TN Loz AANAL TR WRe
INDLNTATVNUDDN UMNAIAT  UANTUSL
WRG5U nsnnﬂﬂunnaaeuuunﬁuanﬁ £
tiutlpndady AP, FRUTRL, RN T S
fUBGRE HONSLA

atherosclerosis

Lipoproteinemia

Illingworth DR, Paper AS and Gregg
RE. Increased urinary mevalonic
acid excretion in patients with
abetalipoproteinemia and homozygous
hypobetalipoproteinemia. Atheros-
clerosis 1989; 76: 21-27.
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(1) The 5th Asian-Pacific Congress of Clinical Biochemistry
Kobe, Japan
September 29 - October 4, 1991.

(2) 4th Asean Conference in Medical Laboratory Technology
Central Plaza Hotel, Bangkok, Thailand
April 1 - 5, 1991.

(3) XV International Congress of Clinical Chemistry
31st Annual Conference, Australian Association of Clinical
Biochemists, Inc.
6th Asian-Pacific Congress of Clinical Biochemistry
Melbourne, Australia
November 14 - 19, 1993
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