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EDIjE OF FAICX,'I-TT OF ASST(}CIATED
ItEfDfCAIJ SIGIIEI\|C>ES IN rrEv/Er^.rlt!''|zr\fF
OF I\GTrIIEF'TTT TTIAII.,AI\ID8
Sarq Gaiyararc

hofeaaor Dean Tm.ri va

Director'
Pnofessor ecriti t

Oor.nsellors '
ard staff neobers of the Scfiool of
lugierric Scierres, Kitaaato

t niveraity
Peroit ne, first of all' to saY

that I an de€ply grateful to the

faculties ard Dean Ina&iya and it
is a really Elreat honored to trE io
speak to everyone of you.

At first, I nould like to
introduce to you briefly about the

Chiang Mai lhiveFity (CMJ) . If
you han'e a chance to go to chiang

Mai, ard Soing up to the top of
Suthep Hill or Doi Suthep. From

bird's eye view you can see the

outstardi-ng location of the Chiar8

!{ai University. Established as the

first provincial rmiversity in
thailand outside the capital city,
Cttiang lbi llniversity's mrdate is
to exterd hilher education into aLl

the provinces of the north. Since

its firding in 1964' the unii'ersity
has b€cme one of the largest ard

rcst reslEct ac€denic institutions
in lhe coLrrtry,

the beautiful Landscape with

natural surror:ndings of the c€mpus

covering an area of 725 acres have

been m:ch adnired by all visitors.
l,/e usually seperate the area into
two canpuses, On the eastside is
Suan Dok canpus of health scientes

fa,culties and the nain cantrxrs on

the west. l,ocated at the foot of
suthep HiU in the !4uang district
of Chiang l,lai., four kiloneters from

the central trarketplace, it lies
between two parallel prinary roads.

Huay l{aew on the north and Suthep

on the South. the carupus is tra-
versed by five streans wirding in
ard out amng the foothills. The

Lniveraitl- has a large regervior,
Ang-Xaew' serving as the sou.rce of
water for the wiversity connunity

t lhis peper Has presented at the

School of Hygienic Sciences ' Kita-
sato lJniversityl Tokyo ' Japan in art

occaeion of siglins cererony for
the allreenent of the Acadenic Co-

operetion between Kita.sato Univer-
sity, School of Hygienic Sciences

ard chiaE llai lJniversity, Facultl'
of Associated l'ledical Sciences.

aaust 9, 1990.
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Chiyaraaee S

ard as tlte recreationa,l ar:ea for
caqrs reaid€rrts ard visitor€.

At p!:esent, the turivereity lras

12 faculties rdrich can be divided
into tlree qea,t-"i c ar€as.

hcultiee in S@ial Sciels :

- Faculty of Edrcation

- Faculty of Fine Arts
- Fbculty of lhnanitieg
- Faculty of Social Scierrces

Paculties in Scielae ard
Tecb[Dlody :

- Faculty of Agriculture
- Faculty of R8ineering
- Faculty of Sciences

Fasrlties in lbaltb tbierrces :

- Faculty of Associated t{edical
Sciences

- Faculty of Dentistry
- FacuLty of l{edicine

- Fbculty of ltursing

- Faculty of Pbarmcy

Tlre Univemity also ba^s a
Gradlrate Sctrool responsible for the
atuinistration of all gFsAlate

courBea at the mster ard dcbtoral
levels.

ID addition to the teaching
facuJ.ties, tnr€e r€search institu-
tes provide suport in their r.es-
pective areas :

- the Regearch fnstitut€ for
Halth Sciernea

- Socisl Research lnstitute ard

- Institute for Scie(Ee ard
Technology nes€ar€h ard Deve-

lop,t

Otlpr acadecic sufort ia pro-
vided by the C}tJ Ccryft€r Scierrces,

Central Library, O Acadenic Rrb--

lishing Center, Center for tlre
hootiqr of Arts ard C\rltureg ard
t.tle !tultiple Choppind Center,

lhe total nrnber of strdents in
1990 ig 12,168 in which the nurber
of r.rrilergraduate stud6nts is 11,040
( 90. ?3f ) the nrder of graduate

strdents is 1,054 (8.661) ard the
rumber of the students strdyinE for
a diploe is 74 (0.61%). Arlowd 49

pereent of tlre atrdentg would live
in canprs housing ard learn hor to
shar€ their lives so ris to besw
better citizens in the future.

In 1966, Faculty of ttedicine,
foluded ilre Depertrent of !,fedical
Teclmol-ogy ard develolrd the pro-
ject of tbe establishrent of Facu]-
ty of Associated !,tedical Scierrces

in order to prodrre health person-

nels to provide services to socie-
ty, particulaxly in the northern
reEion,

the Ministry of thiversity
Affairs has approved this project
ard granted a cbart€r tbe esta-
blishHlt of the Facul-ty of
Aasociated fledicar Sciertces 'aa a
lbppy Nen| Year pres€nt in Jantnry
l, 19?6.

fire fir€t oFratidr stdy
prograD r€& t{edical TechnoloCy,
tlre other three stu{y prigrang
of Radiologic Technology, Oocu-
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pational Therapy and Physical"

Iherapy were operated later on.

AEAA OF SII'DY

The faculty provides four study
prograns for tudergraduate level.
OnIy the progTarn in l*J€dics,] Tech-

nology that included four depart-
nents, they are Depertnent of CIi-
nical Microsccipy, Clinical Chenis-

try, Clinical Microbiology and CIi-
nical ltrmunology. The other three

studJ' prograDs, only one departsent
was op€rated for each of then.

In the next year the diplorna

progran in nedical rehabilitation
and the graduate progran for naster

degree in r€dical technol"og). wi]]
be provided, The Eraduate progra.n

of graduate diplora in herDatofog]-'

clinical nicroscopt and cl-inical
physical therapy wiII be provided

in 1992.

SnJDEtTS

In the acadenic year of 1990'

t,Le total nmber of undergraduate

students are 459. The greatest

nwaber is the stldents in nedical
technology progran.

STAI,IDIMI CIIIITIES
The operation and adninistra-

tion of the faculty have been

divided into various sections. Each

section is wder the responsibility
of each cornittee. As a result ' all
activities can be csrried on effi-
ciently ard effectively accordin8

to the administrative policy ard

Dole of 4,|g

objectives of the faculty. In
addition, the comdttee has also an

inportart role in the adrarrcenent

of the faculty as a whole.

I'AIN F(trCfICN

lhe faculty established four
rBin furrctions along with the
policy of the r-uriversity, that is :

1. To produee quality gr€duates

2, To encouraEle ba.sic ard applied
research

3. To provide acadenic services to
prblic

4. To perpetuate ard prooote arts
and lhai cultu.re especially
Northern Thai or la.nna Thai

Culture
Since the faculty of Associated

Medical Sciences has been for.rrded'

the developrent in acadenic acti-
vities ha1'e been proceeded continu-
ously ard systeudcally. The accunu-

Iation of academic exlrriances ard
persormels in various Prograns aa

well as noderr! equipent bas nade

tJre provision of acadenic affairs
reached the sare st-arda,rd as other
acadsnic institutions both inside
ard outside the coluttry,

Instn Etional ard academic sul}'
port is one of the prinary respon-

sibility of the faculty, It iE

realized that quality a,rd cope-
tence of graduatea deperd not only
on the persi.stence of the stldents
tJrenselves bJt also on tlre adttri-

nistration ard mnageffirt of the
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r€lated srpporting activitiea with-
in ard. outside of the faculty. With

fuII cooperation of various depart-
nents, Lhe facu-].ty al-r^rays tries to
prorrcte a.rd inprove such activi-
ties, C,ourses are rcdified, deve-
loped and anerded to fit the pr€-
sent development in health sciences
and also corresporrl to the pr.esent

situation ard national needs, wtrile
ethics ad virtue are also
endl&sized.

We have 71 rcqdenic personnels

and 91 supporting personnels in
accomph. shing of our instructional
ard acadenic support.

Fifty percent of strdents rdto

trE"sses the entrance exanilation are
the Northern Regional Qr:ota. Ttrege

strdents co[E from secondary

schools in 17 northern rellional
provirrces. Fron this policy, in
each acadendc year, our faculty
will have 50fi of new enrollments at
urdergraduate level fron northern
area. Hopin8 that after their
graduation,. they ca.n get b€ck to
their hmetown to develop their
better health aciences society.
nEsaAncII tclIyrflEtt

Reseerch activities of the
faculty has been interested ard
supPorted by the Eoverarent arral

nongovenrent sectors both in
ltBilard ard foneigtl cor-Ertriea. Due

to the Sixth tlational Econoic and
Social Develofnt Plan ( 198?-1991) ,

the. thai Governnent has set up .a

policy to develop the cowtry anC.

to raise quality of life of the
people by using loeowledge in the
area of heafth scierpes.

kesently, the faculty has

organized activities hrhich .will
help the research expension within
the faculty by giving information
about preparing resbarch proposals

for submitting to different finding
agencies fron internal ard e)cterlal
financial resourcea of Lhe wriver-
sity ard also from foriegn. cor,ut-

tries. Consequently, a m,mber of
proposale wene subnitted with
success.

The f i-nancial resources sulF
ported the research projects of the
fa,culty were frdl :

- the grant of Chiang llai lJnivetsi.ty
- Ihe grant frot the Faculty of

Associeted l'ledicsl Sciences

- lhe National Research Council grant

- Fourdation

- TISAID

Most of r€search projects frm
the faculty rere eqhasized on the
aree nhich can be inprove prblic
health in ttre provirrcial areas to
decrease mrbidity ard Dortality
rates of ttie people. A m'jor pr.o-
bl.en in the nral .areas is poor

condition. Controlling of t}te in-
fectioua dlaeases ard nalnutrition
pr€vBlent in nost of our poprlation
ig necessarJr. Agricul tural prodlrc-
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tivity is s€riously hamered by
poor health of tlre rr.nal msses,
the m,in htmn rcgouce for eeono-

nic develolrent in orjr society.
PcincipalLy, research projects

carried out by reseaxchers of the

facufty nere emdnsized on four
nain anneas, they are :

1. Nan-infectious diaeasea : inclu-
ding C-6-FrD deficierrcy' anenia

especially thelassenia' nutri-
tional aneoia ard iron deficien-
cy dremia, abnorm,I hmglobins.

2. Infectiqrg dis€ase : irrcludtg
tuberculosis, Ieprosy, diphthe-
ria' tetanus ' nalaria' heFtitig
ard sexuaL transnitted diseases,

3. l{utritiar8l ard gei€tic factors
: on the senm cholesterol,
trigLyc€rides ard vitanin E in
northeln Ttrais.

4. Qrality control lEod.rts : nost-
ly in the field of clinical
chenistry with the prpose to
irprove the quality control
stardard-B of the hospital labor-
atories in t}e northern areas.

ACAD&IIC SmVrCtsS ID FttsIJC

The faculty of Aasociated

lledical Sciences pr',ovides acadenic

gerwices to public r.ith erphasis on

the distribrtion of knowl-edge to
the cmunity at various Ievels in
order to serve their needs ard to
help solving their problena. Con-

tinuing edLcation in the form of

ble of 116

s€oinar€, and training
couraea ' is classified as one of
the major cgtegories of our ser-
vices to the c@unity. In the

recent years, t}te faculty ard its
depart@nts aininE at transfering
lmo+ edgie to schoo] ard coJ.lege

teachera, scientists, heolth scien-
ceq persorurels.

l4any of the activities ar€

organized consecutively in the Iast
few years, for o<ample :

l. Rec€nt Adr.ances in Henatology,

urinalysis ard Bo4v Fluids.
2. l,aboratory services in clinical

nicroacopy, clinical chenistry,
clinical nicrobiology ard

clinical imnnrologl'

3. consultation rehabilitation ard
treatrent for physical. 4ysfturc-
tion potients

4. Cooperation with the Faculty of
l,ledj.cine in providing services

to patients in the field of
rrdiologic technolog)',

FNOOIE AEIII AID IflAI qI,IiNAS

The facul.ty of Associated

l,ledical Sciences played a role il
perpetuate ard prorrcte arts arrl
thai culturte, especially l,ar|Ira fhai
or Northern Ilni culture. thege

activities includiia :

- Scrgban, or lbai t{en Yar, i.s

re8ardd by altr Tttais as one of
their nost inportant festivals.
Each year ' qr April 13, Phra Buddha
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Sihir8 and other i-rport:nt Bijdha
ilaages are led in prnocession

throughout Ctriar€ Mai City. ltris is
a long practiced ccrmr.rrity event in
which Chiang I'lai University aft.eys
perticiFtes.
- Ferforoed the Dheno-Rohana nr--
giYirA cereuv to na.rk the erd of
&.ddhist lent. ltre cerernony takes
place in front of the faculty of
Engineering ard Fai Hin Teqple near
the University.
- Li f,ratllong, Chiar8 ttai ljniver-
sity suhoits a float in tbe contest
organized by Chiarrg Mai ItLnicipa-
lity. lhe float shown in this slide
won the first prize tlrder the
creativity category.

- Participate in Griar€ lbi Elorer
Festival r wtrich r.as perfomed annu-
ally by the Chiar8 !4ai llunicipality.
- lnitiation cerernony for First
Year Students. Ttre initia,tion cere-
nony is held every Jrear as a
tradition welcre newly enrolled
atudents. An important part of the
cere[pny involves firat year stu-
dents welkin3 up Doi Suthep to pat
hmge to the hrddha reL ics
enshrined at Doi Suthep tenple,

ltre nost e<citirul event for oul
gr€duates on the 24th of Janrjary in
every year is the C@rrctrnt
Cerenony. His ffuesty KinA Bhuj.-
phol Aduf'€dej liraciously presided
over this official c€r€rmr\y.

At this point, I woul-d Like to

say that Chiang Mai tlniversity is
the first llniversitJ. established
outside of BarEkok in line with the
state policy ard wishes of the
people in Northern thailard as the
center of academics ald high level
professions ser-ving both the region
alrd the nation a,s a whole.

Ttre lJniversity is the place
tdrereb''- lmowledge is sol€ht r

r€searched, acctrnulated ard disse-
ninated on the principle of aca-
denic freedorn. Its urderlying gosls
are the attainrnent of truth and

virtue acad€rnic excellence and the
prmtion, aplication ard disse-
nination of arts and Thai culture.

It is our faculty's dignity to
play a role in developoent of
Northenr thailard, the hiEhest
anbition of the facultl- of Assc-
ciated Medical Sciences is educated

stldents to be qualified graduates

ard sent out to the r.rcrId ard ther
are acconplishing our original pur-
poses, that is our graduates mlst
conat€.ntlt- be self-traj.ned, deep in
their subject areas, well-sowrded,
critically nirded, yet practi.cal.
They nust be able in control of
theoselves, their work ard, at the
satrle tittre, on good terns with
others; and with conscierpe ard
social realization.

At pres.ent, Most of our Bradua-
tes r.rere erployed in the private
sector, because of the arailable
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job in governnent sector are fix-
ed in increasing rate at two per-

cent aru[ral]y. So t]te enployrent

in this sector is only 33.33 per-

cent. 9,36 percent of our graduates

were self-anployed rcstly in the

northern area ald 8.33 percent en-

rolled in the graduate school.

Within the Seventh National

Economic and Sociel Developent

Plan (1992-1996)' the Faculty of
Associated l{edical Sciences deve-

loped the proiect of establishnent

of the Center of Health Sciences

Service for Northern thailard' At

the begirudna ' the services wilI be

within the four areas provided by

the faculty ' they are t{edical

Tecbnology, Occupational ltrerapy,

Physical Therapy and Radiologic

Technology. ltre concept of the
project is to expand nore health
serwices to the r'ural areas. Moat

of the fina,rpial suppbrt for this
project are fron the goverrment

bdget. If the accooplishrent of
this project cooes tnre' we would

play rcre role in develognent of
northern Thailand, In ny'opinion' I
hope that this proirct will- be

rewarded with $Eesseg through t}le

close cooperation of researchers

ard governrent officials of both

countries and that it wi]l further
contribute to the frierdship bet-
ween our nationg.

RoIe of ll|9

In this connection, I woul.d

like to express our deep appre-

ciation, on behalf of the Faculty

of Associeted lledicaL Sciences,

chiang lbi l-hiversity' to the

School of Hygienie Sciencea 
'

Kitasato Ljniversity in her support

to rnake this progran strccessful.
I, firmlly' would Like to

invite you aII to cone to visit us

in Chiang !lai. You will have a very

pl-easant tj.ne in a beautiful part
of ltrai!-and nhile staying there ' I
guaranted.

Thank you very ntrch for ]'our
attention.
Achor{l€dgErt : I would like to
express t\y sincere tlnnks to tllose

1rcople whose narEs are nentioned

here for their help in prepa.rir8

the nanuacript ard colored slides.
ftr. Sontob Pajorntis' I'b. Xan-

pol Srisawang and Miss Jiraporrt

Junkan, Faculty of Associated

Medical Sciences.

Mr, Ibyap SiriwBtsna' Faculty
of l*ledicine,

lhs . Apinya Ch,aiaa.ar-wong ' Fa-

cufty of Fine Arts,
Mr. Wiroj WonSoaa, The hesi-

dent's Offj-ce of ChiarA l'lai Urriver-

sIty.'
Finally I wish to express ny

deep appreciation to Dean hof. Dr.

ShLur-ichiro Tnre'ni ya ard Prof' D!"

n-rliald Taglrchi, School of [l€ienic
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I

ftcie[ra, Kltasato ttd\r€rsity in cbange proltraD betreen qrr tr,D
mkirtg a gIeat contributlon to the r.rriversities.
cdn€rrent of a scientific ex-

Sq Ctainrarc
Aasociate hofeasor ard Dean,

hculty of Aasociat€d l.Gdtcal
Scierrces,

Chiang lbi tiniverei.tt.
ChianS lbt 50002

1IIATIAIIID
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sfEial Atticle
II1III''NGTEI\IEITIC SIIJDT
haait (hmrat

Dean ft.of . f,)r. Trri ya,l

Dean sand|g Chaiya'rasace t

Distb8.risb€d (}gts 
'

Iadiee ard GentIGt'
I arn delighted to be here today

ard it is a Ereat pleasure for re
to have a special lecture in this
opportrni ty, AIthoWh it is I\Y

first visit in Japan blt I an

bappy ard enioy very nuch to have

an occasion to see this beautiful
university.

Let [E introdrrce You to the

leprosy world.

l,eprosy is well knom disease

which h&e afflictcd nrankird and

terified people in nany countries.
Mlsconception about the rrature of
the infection and consequent social
segregation increase the niseries
of trntients r.rtro suffer fr@ it.
Patients suffer not only frm the

disease, br,rt also the psychological

and social probJ-en.

Leprosy is still a global

problen. L€prosy is folurC in ahoat
every coutries of the norld esPe-

cially in the third world countries.
l4ore than 60* of person infected
becorne disabled. People in .Less de-

v'eloped countries connonly suffer
fron the socj-oecononic probleoa ard

also frqn health problen' Nearly l1

ruillion people in the world affects

hu chi4 lbt a{s 1989; 22: 63-?3

IN r ^Erc!{'I.3

this disease ' hrt onLy one-quart€r

of theu receive effective nedical

treatrent. ( I I

In 1953 it Has eatablished br-

Itll{O that thailand had . 140'000

cases. In 1956' a Ieprosy control
program in Ttnilard r.|as introduced

at Khon lia€n hovince of North-

Easterar region with assistance fron
I{IIO ad UNICEF. the control progran

was graduaUy ex"erded to cover all
provinces in 1976. ltultiple dr'ug

therapy (MYII wa.s started in 1984.

Cunently about 20'000 cases in
thailard are on MDI(z). However 

'
the irduatrialized cor.rrtries ' the

Unites States ' approxinatelv 4'000

cases of leprosy are registered.
In northern thailard' 1988 

'
there are 853 ca.ses holding lftich
is 5li of leprmatous, 29% of
borderline, l?t of tuberculoid ard

l.8l of irdeterminated. lhe pr€va-

* Ihis paper was presented at the

School of Hr€ienic Sciences ' Kita-
sato llniversity' ?okyo, Japan i.n an

occasion of signing cerenonY for
tlte AgreerEnt of the Acadernic Coop-

eration between Kitasato llniversity,
School of Hygienic Sciences ard

Chiang Mai tjniversity' Faculty of
Associated ltedical Sciences ' Awust

9, 1990.
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lence rate per niLle (11000) is
0.21. The hi&est prevalence rate
is 0 . 63 in l'la€lpngsorn , Urc lor€at
prevalenc'e rete is 0 . 007 in l,r.mphr.ur,

ard in Chiang Mai is 0. I 1 . ( t )

lfr.6air-n,
ladiea ard Gelrtlryr,

It is very intereated that :-
Itlhat regulates the arcunt of

infection ?

Can M. Leprae infect al.l nomal
people ?

I{hy do the leproey petients -
sofire ane tubercu]-oid, sqIte are
leprdEtous or irdeterminated ?

Do the i-mwrological statua
influence alone ?

lllhy only sorne individuals of
those exSnsed to M. lepra.e develop

clinical disea,ae ?

lihy do the host respord to
infectins a,gent so much ?

lihy do the prevalerrce of
disease is high only in sm area

of tie r+orld ? ad
I4tEt can canrse a.rd hor.r to nake

the disease decline ald finally
disapear ?

Follow ne, please,

L€prosy is a chronic nleobacte-
rirm infection. Leprosy.has a very
Iong irrcubation period, between 2

ard ? years, cmnly 3-5 ;rears .

The causative agent is l.lycobacte-

ritm leprae "l{ansen'g baciUus",
which was neported by Arrnauer

llansen in l8?3. In 19?6 Kohsal€ ( r )

fourd ttlat t-he nrde nouse is highly

TABLE I : Iununological. Spectnxl of l€prosy(. )

L€pr@atous T\rberculoid

cltr

Skin test
l,epronin ( whole autoclaved M, leprae )

Soluble antigen of M.leprae
In vitro respcinae to M.Ieptae

L;rophoproJ- i feration
Lymphokine release

Antibody

HistoloEiy

Llmphocytes

Elitheloid cel-l granul@s
orgenis[tg

+++

Few

No

lla[y

often +

+

+

++

MarD'

Yes

Fer.'
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ausceptible

M.lepr,ae.

ao infection wi r

Histological clasgificatidl by

Ridley ard Jopling( 5 ) ar€ as

follows :

Polar tuberculoid (1T)

Boarderline tuberculoid (Bf, )

Boarderlirre (Bts)

Boarderline lepr@toua (BL)

Subpolar leprqntoug (LLr )
Polar l,epr@tous (l,L! )

IruDlogicar Statua

the cell nediated i-mnity
(Cl{I) defect in patient witl LL has

been docwented (TABLE I), it has

been interested drether this Cl4I

alteration is a prinary cause in
the pathogenesi.s or a secorrdar;r

seqr.reles of the disease prooess.

It is clear that the T-lynphocybe

ard cell int€raction of T-l14ho-
cyte ard mcroflrages had a,n inpor-
tant role in this order.
Epideriological Aspect

The nost prevalerrce of leprosy
is folsd in lrdia, Soutieast Asia,
Cldna ard Central ard east Africa.
It is also pres€nt in a snsll
extent in Japan, Ibrea ' Irsn' Iraq,
I\rrkey, Greecer ltaly, Fortugual,
Spain a,rd North, Central ard South

AErica. In the llnited States, the
largeat cqE€ntratidr of petientg
reside in tlar"raii, California,
Te:cas ' Louisiana' Florida ard Nenr

{6fi. (r)
there are no evidence supporta

l€[:o6t

ttrat one race or ethnic Sroup is
Dre susceptibLe to the diseage

than the otherg, but Aaiatic racea

appear to suffer nore leprsatoua
type. In the Africans, the tubercu-
loid type is the mat pr',evalerrce.

Most strdies irdicete that nen

are susceptible to disease approxi-
mtely twice of rmen. Increased

susceptibility nay be uodulated by

uderarutri tion
the spread of leprosy disease

al4)ears to be influerped either by

socio€con@ic or hygienic cordi-
tions. The risk of developing

digease by horse-hold contact is
g:.eeter in the I,L patients than in
the other tn)es.
Ir.4€oetic study

In animl nodel , one of the

stu{Y of GrPss et al(!) in 1981

8horrcd thet in nice naturally re-
sist to M. bovis, strain BCG is
govenrcd by a single, autosml
dminant gene loceted qr chrmsc
1. llris 6ene naned BcE gene. Recen-

tly Bcr gene has also shorfir to
control resistance to M.lepraenu-

!igq, the canrsative agent of nurirre
leProsy.(t,to)

In hlmn, by fanily study, a

stu(y of Cbalaavartti. ard voAel in
l9?3(rr) fowrd tlnt Fnozygotic
twin peir of 25 II fudex ca,ses ard
4l m irdex ca^Beg had corrcordant of
521 for LL atd 46t for 1T nespec-

tively. Ihis data r*a,s evid€nce irr
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favor of genetic factors wderlying
the susceptibility to leprosy.

In 19?9, tuith(r.) strdied by
using corylex aegr€gation analysig.
He fourrl that eusceptibility to
lepr@tous tl4E waa associat€d
with genetic factors. fn this year

alao Serjeantson and his colleq-
ueg(rl) dsronetrated by data on

pediglee of leprosy fanily,
Sirre the HIA Bysten Hasr

discovered to be a role of imwre

nesponse genes linked to ttre lt|c
(!la.jor histocorytibility cooplex) .

Variou8 strd.ies r€re ca$ied out to
stu{y HIA anti8en distribrtions
arcng t,tle leprosy patients ad
healthy control in differ€nt
PoFrlation. ( tr-12 )

EIA cqlex
Ihere ane turo D4jor classes of

genes and gene products, nanely :

Claas I (A'B'C) ard Class Il (DP,

DQ, DN) (FI@RE I)

-DP 
I DO DX 

- 
DA-..-- 

-{R-

These genes ard their products

are for.rtd in narty varieties, or
alleJ-es, in hunan.

frere are nore than 20 HIA-A

alleles, nore than 40 HIA-B ard

nore than 10 HIA-DR (TABLE II)
IllA typirut
A. Class I antilen the HIA class

I drtigen are all defin€d b'y

serological reactions ' ard typ-
ing for these antigens is per-

forned using stardard serologi-
cal techniques. the nost wide-

1y used nethod for HLA truinC
is lynphocl'tes udcrocltotoxici-
ty test.After a short period of
incubetion, coqlelrent is add€d,

ctAss r

ard irrcuhation continues. Fina-
lly, a vital d5re (eosin, trypn
blue ) is added. ( FIq.nE 2)

B. Cla^es II antigen HIA-DR typ-
ing is prforned by rging B

Iynphocyte. (FIqnE 3)

HIA-D ard DP are typing by

nixed Iyrqhocyte reaction (MLR)

( FIqnE 4) ard primed LyrphocyLe

typins (PLT). ( FIqJRB 5)

By HIA-tJFina study in pop a-
tion the results revealed that
HIA-A9 t,ra.s observed io be decreased

arong TT lDtients in lhailard,
Chinese ard Irdia.

Rea ald TerBeFki ( l3 ) sho$red

that HIA-DRZ is asgociated with 1T

ctasts rr

EICffiA 1 HLA Clagsification
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irdividr.ralg irrd van Eden ard his
associate $orcd that HIA-D[*| ie
asaociated with L& Iepnoey.

In our stu{y by coorperation of

lAB.a II Cqlete.listirS of r€cogrired HIA sntiS€ns.

Ifrory

ne3€afffi Ingtitution for liealth
Scienceg, Fbculty of Agsociat€d lle-
dical Scienceg 

'' 
Chiang l{Ei ttriver-

sity and University of Illinois ard

HIA-B HI,A-C HIA-DR

HIA-AI HIA-&{4

HIA-A2 HI,A-85

HTA-A3 HIA-&6
HIA-Ag HIA-B?

HIA-AIO IIIA-88

HIA-AII HIA-BIz

HLA-A9'19 HIA-BI3

HIA-A{z3 ( 9 ) HLA-B1/i

HrA-At{z4 (9) HIA-815

HlA-AIr'26 ( 10 )HrA-Bl?

HIA-A28 HIA-Bi8

HIA-B{A2

Hr.A-h44(rZ)

HIA-&{45 ( 12 )

HIA-B'46

HIA-&'47

HIA-&{48

HLA-&{49 (I{Zl )

HIA-B{SO ( w21 )

HIA-B{5I ( 5 )

HIA-Dwl HIA-ml
HIA-DH'Z HIA-DR2

HLA-D{3 HIA-DR3

IITA-h4 HIA-DM

HIA-Der5 HIA-DR5

HIA-DH6 HIA-D&,I6

HIA-Dd./ HIA-DR?

HLA-D}IS ltrA-Dera

llLA-Dllg HIA-Dbrg

HIA-Dwlo HIA-Dh{10

HIA-D{11

HLA-.G{l

HIA-G;,Iz

HIA-.O{3

HrA-{b{
HIA-O{5

HLA-Cr^6

HIA-CI//

HIA-.o|8

HIA-A{zs ( l0 }H[A-B{16 HLA-&62 ( 5 }

HtA-&63

HrA-8|54 (f22 )

HIA-Azg HLA-BiZI HIA-hr55(er22)

HIA-Aw3O IIIA-br2z HIA-&.56 (w22 )

glA-Aw3l EIA-B,?? HIA-&{5? ( l? )

HIA-A!r32 HIA-EI{35 HIA-B{58( 1? )

HIA-Aw33 HIA-8I37 HLA-B{59

HLA-Aw34 t||e-grSg ($rf O )HA-e,60( lO)

tllA-Ar{36 HlA-er39 (wl6 )HlA-e61( 40)

HIA-Aw43 HIA-BI{0 HIA-&62 ( l5 )

HIA-B{41 HrA-8.63 ( r5)
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lz norrrl inro DNA

EIqnts 5 HLA-DP antigen typins by pri.sed lyophocyte testing.

lbldean Rehabilitetion Institute.
HIA-m types were detendned for B

lJ.0rphocytes seperation fron peri-
pberal blood rmnonuclear cells on

nylon nool collnut using a microcy-

totoxicity a.ssay with a well-
characteri zed HIA-DR antibo4y.

lhe resuits reveald that HtA-

DR2 r.ras present in over 9OX (29/321

of tuberculoid (BT ard TT). In con-

trast, HIA-DR2 was fowd in only
641 (14/221 of control ,

It sr€gested that m2 or DR-

Iinked Eenes nay be advantages in
spite of increa.sing t}e risk of TI

Fetients. ( 2 
' )

Keyutrrl strdies HIA typing in
Iepronatous leprosy in Jiangsu

Provirrce of People's Reprblic of
China. He prforo€d HIA-A and HLA-B

typing on nernbers of 29 fanilieg.
Criteria of fanily studJ tras that

at least 2 siblfug affected rsith
Ieprosy.

the resulta showed tlnt sibling
affect€d with lepnmtous (LL or
BL) leprosy shared per€nteral HIA

haplotypes significantly mre often
tlnn e><pected.

!fu. Chairun,
In leprosy' there is leversal

reaction in borderline tuberculoid.
Reversal reaction is nost frequent-
Iy seen within the first J,eer of
antileprosy treat ent.

A very cmn conplication of
revergal reaction ( FR ) is acute neu-

ritis, the mchanisn of the deve-

lofient of RR is poorly urderstood.
Ottenhoff ard his associates(25)

had investigated HIA class I (ArB,

C) and class II (DR, DQ) in rever-
sal. r€action in Ethiopan border-
line tuliereulo id l-eprosy petients.
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It shoned that tlrere are no signi-
ficant difference in the digtri-
brtion of HLA-cIass I ard class II.

Ho!€ver, in genetic stu{y in
Ieprosy in order to look for a pos-
sible r€Lationship of HIA with le-
prosy susceptibi lity, fanily study
ard pop:lation strdies, is the way

to stuAy.

About the pop:lation stu{y,
there are Blany docr.uents shoned a
significantly irrcreasedor decre-
ased frequently of HtA antigen. It
rnay be therEfoFe rep!:esent a narker
for susceptibility or resistance
genes.

However, mst of these asso-
ciation werre rather weak. confined
the population test only ard in
sdte casies lrere not repnodrrcible.
T?ris lack of convirrcing associated
between HIA class I and leprosy
type,

A very interested studJr in
Venezuela shoHed that DGlr.rl was a
m,rker for LL leprosy, In Surina[
negroid pop:lation it r.'as fowd.
that HIA-DIU| is associated with TI
leprpay.(l?)

May HIA-DR3 be an Ir !!ene for
M.leprae predisposilui to 1T leprosy?

May l|fA-rlt{l be an fs gene for
M.Ieprae?

Recently Li ard de Vir.e8(tt)
studied an in vitr.o ly@ropnolife-
rative re3ponse to M. Iepra€. It
r,E^s seen in u|.l.y I of 18 leprm-

tous leprosy patients wtren the
cells r.aere treated with a lpno-
clonal antibo4y agbinst a nonpoly-

rmr?hic determinant of HIA-XI. lhe
reaponse was not seen wit]r nAb to
HIA-A class I , DR , DGlw3 or Elwl .

It is Lurlikely that HIA-mwl asso-
ciated Is gene explaina the asso-
ciation between HLA-DGI{I and LL.

HIA ad skin test strdies
van Eden(re, study HLA typing

ard skin test by using leprmin.
He fowd. that DR.3 was associated
with high leprmin responsiveness

anong Ethiope.sn SI leprosy pa.tients
with a history of reversal reaction.

It is not clear yet how HIA

antigen is related to protective or
pathological nesponse.

the fir€t \ypotfesis holds that
HIA antiliens are rerely narkerg for
inmune response genes (Ir) or
i-mLure sr&pressive genes ( Is ) .

the secorrd postulated suggestd
that HIA antigens xoay acts a.s a

receptor for etiologic aEent8.

the third hypothesis is that of
nolecuLar rninicry. It postulated
that the disease associated HtA

antillen is structurally 8Jd imF
nologically si-nilar to the etio-
logic agent for the disease.
fh. (ltEirurt,

Recently, l'lalonkar.rkeyoon ard
his a,geociat€g(!o-31) frm our fa-
culty studied IL-l ard Il-2 prodrr-
tion irl leprosy. He fo|.rd that ItFl
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prodr.Etion fro mnocyte after sti-
rulation with PFD r.ras loh' in LL,

BL, BB ard EI a.rd also fourd that
IL-Z production frm lynphocyte

af ter PPD stim ation ras lower

than in control. Now he has ioined
the project wittr Hebrew University
in Israel for studying of IL-z Eene

in }eprosy.
Hoh'ever. it t,las clear that the

advance in basic imrunologY ard

rnolecular genetic str.dJ- are rapidly
grokttr. It will expanl our urder-
standing of imwogenetic atu{Y in
Ieprosy, Future studies should be

done in the nolecular level for
urderstanding the nechatisn of
association between gene ard their
relationship with protection, i-mu-

nopathotog!' a,rdl.accine efficacy.
Dean hof . Drr. It-Di J'a

Dist irguished Grests '
Before stopping ny presenta-

tion, I wish to inform you that
Thailard and Japan are closely
studl' in leprosy. l,a.st year on the

znd of october in Bangkok, Sasakaua

Research Building r.ras founally
handed over to the Ministry of
F-rblic Health, Representat ives frqn
Japan included hof. Ishidate ard

Dr, Yo Yuasa of the Sa"sakawa l4eno-

rial Health Foundation. thia buil-
ding was prinarily for leprosy

research btrt in future research

works on other disease may be

developed. I sincerely hope that

L1no€r

r.re will have nutual interest ard I
think that leprosy problen will be

declined ard finally disappeared.

Ttnrrk rcu very urch for Your

attention.
Dooo arigato gozai-rnsu
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lhe result shored that the Ethod
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/L as lithirn zero solution. ltre
r€lative errprs of Li

r€adings r.ere e)rcded 151 if the
concentration were below O,2 nBq/lL

ard erFors were r€duced to 4-5t
drile higher level or serla Li
level rrere gr€ater than f.O nEq/L.

lte arrtlors su8geat€d tlat flam
. pbotrctry could be oqfidently
used for canu.ing Li rn setlm
saryIea of 1atients furirg psydro-
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kychotnerapy) hill OrianA lhi Al{t

1989; 22: ?5-81.
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( Bechnan Instntr|ents , Inc . , F\rl lerton )

d{limdm lEu (Buthane ) llf,c D1n'l610o

(conpressed air ) 'lufl1tqol R1lfl
;_!

tftm'|.li
f,1r r oixndiafitf.lu.r'rui r a:rc firdi,l

" " 
C; o o a<'

Nl0ultH{g'l{etifl 105 d fl16lt4ruu.lu des-
,l

iccator nBu!11 i,0

1, dlrsn1trlir rsx-l ucf,ri8x t tru
140/5 naq/L r o6u&togi{ tZ r As

ada
An011O [nrlll 9fl llUl|$n0ll0 ( ttay

& Baker Ltd. Dagenhan, Engla.nd)

8.1816 [Rs 0.3?28 n;& 01NA1fiu.1.,
nsfl'18llnst116lu I uu I Ro5 .luulnnu

. E U.
rhoo000u MrRlnT Uu.ltthufluu roro{

F?

iu e myl roiullouit
I tll

R II1UN

Ol5lmlUO (Riedel-de Haene, See-

Ize-Hanover, cierrar\y) {ruru
0.07389 nrrl ncnlt|arflru'Illr r Uu 1

fiardruf,rrnsnra 1n Autl-lurnfl r fib

( 1'10/5 nEq/L )

fhl6tcmU trCI interr8l gtgrda,rd

I lllt 4 da/L Rin'ld lljllffl l dttx
ao

nnDllC c1u1L 0.29824 n5x [Bull1
oit.l$olu 1 ne5 sluulnnurhDnoDou

firnEmEltl;drr;r#u 280 dq,n
a

l m8r1nERcfl'lu1t 1ffi!6nD1tc 1 .636

a2. 6h1*trlg$lXgrffi)]r*ntrl1u
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u. u a L
rnr [nEr1.lH l tJu 100 l|R.mEu1nnu

uR0m00u fl'ltncRl[uqu.lixdrnrHli
f,'llfllfl1sfl InUNMiU 4 nEq/L 'IUDO

llrilunn{'} r fu tfilfr rrnc nra*lorir.l
di

fl1Hluffi1qcel0'l u I m l uB{c1nld I tdN

lr&mn1to1ufrlR I flHll.lffi ta50{ F?

61tftmtn I rdl|| tt|ln 4 rBq/L Rc(.
n1t n l HrmDlto q1u'ru 0.0428

nil,turirndumodoou,lirn&fiLdr:
Rr nr ul fisrnmr r dlfiu zeo rnqTl
a,{nR1M{All

c
tnlftfi1m I nsrfllllll llltum{n 5Nlle

aa
r{ u o't 2 nBo/L 'luf|1lncR'lull t aurI oo - n !
A1'lllllNlu 140 mEq/L O{t4 Yl{ $tq

10 FnlN l lNllu |6nB 1ou1ifilftR1g
rtrisnrfidu zgo nwL 'ruo'or1

dltitru'r6{Tu HflNnlrlllncnlHnrrlur

r [Ntu 4 nEq/L 'lUlf||f1ffiO1{')nU
ue'lr l nu 1 d1u [n'lulufirnffifl1t
R&R1UNd{61U10 2 d1U O',lUU',lnRUlhOO

" -z .i
DOOU O{UUf,1tRen1UU0U501',lN t UNtU

, .i " .
to{n t nHlttrt't'l nuuqumttffirBU lr1.l
nU m 140 nEq/L d15ncR1uu'lina'lq

dornlltut,luio{d[.nnrnlrfisu fiim
nlroluo'ln I u8lnuluarffl{'}
ai a7, rh||fmntrntt : 'li Monitrol-Es
(Arerican DADE, Anerican Hoapi-

tal Sufplv Corp. ' MiaDi tSA)

iuau l uRE 2 mlrltlliu (x + sD)

0.40 + 0.02 uRr 2.1 + 0.05

nEq/L mrnlau
10nt

o aa
nnnn15er1q 1nlrgrnufirnru16 FP

60 lidrrncnlslrudrf,ilmorririxdu
4 DBq,/L liil int€r:rBl gtan&rd tlltYl't

tioflrdrrnanrurn*rJru (stsrdard)

mls3mu$ll-HllD (blank) tlft 91Dc1{
I

Lit!itr

,;
rn1ff1881{ C1800n1f,',tu 1:51 nO'l$NllJ

al
rund l iHrlmolsmlluf,llRERlB ffi De1DU1'l

. ,l
nnl e'loH1{o{nn11 un{n1ilcoql{ l lnu
I NodllncRlsNlelglUUrOCXOU1{ nn I {1O',lU

I lh'l'lli ( flane ) I triD{ FP qc I lfiHU I ?|EU

n'li l i,fllf,{ (eoission) to.rRrfiaxfinn

I rlriun'li l Lh{ [6l rro{ lurm riuNfi ri in-
au

tental. st€rdard tlfl '11 I el1cufi1R11N M
lu 0{R I llg}l'lue1DH1'l ItlHunlltrllNI lNlu
Uo,lfl1lncn1grnm!'lU [nll1U{'tu}lRtl0'l

#rodrl taarnrng*rmru r drf,u r irudr r nr

|l|lltt{oluto{ leio{ ( t ,8 )

9n1XU1 I [0n0!0{ 16n1i't I trt',l!fiR I t4utl
ori
ll'11oun156n1q 'l fnl t ?|ts.l (kecision)
o11N0n6O{ (Accuracy) ltflcG'l1llIu ldUci;
ol{ ( Linearity) 10{1010{ FP I llDO'l1N
J.$t.lq.lumrmlll.l!,r1u .y::.3rry:
nlSlrn, rnB{1t I Cgll tut; atMN I rtuif|e'lut

r"l mnr:riruenfi r fluN,tu:cduorlr drud
s c d -ie " "5couhncun$5ceur I $tmmu

;.d.

n'lroi1qu1el1r r l,ru{ fi116fl'1 lot'lEtl
6n aJ

f, I XHXtUtS!trtUflnfltnrUffi 1U*1|lt1ll [D{, !-
eurtnh 1mi rnflrrdrofi.r rforfiuirriu zo
! "" - "Jel{ nlfrru'lflrf]fllljtrfl EnD{9n1N[Lrtutlu

( Coefficient of variation ' XCv)(t)
sr,lrnnfutroriEnlrrdou firlosnrr

m'lqm lrecovery uB{dllncRlgmml1u
fi rirmrrnuiirufift ri 0.05-1.0 nEq/L

i.
fll1N1uU I f,Ufl5{no{ ItriD{ FP }111fr1

lfrl',lErn l UUrnUd1lRc R18mffi!1u fnlN
.,'!

I tlllug{un 0 C!n{ 2.0 DEq/L t1nt n1l

nrlqm;lqnnnuxrndDwo{1n I eaxfi l ftrn{qu
!"

nllolffnR l rulnrc?oc1{ uu fin1lni1q

6.

lia
1tj.trnm r r.rgrnuullflnSl{1 nu .luu1t{tl

1teamrfi fietlr iliu l4o nEq/L uon
E - aJqlnu Htffi 'rrrualcmn l }turfluf,lrnunfl R!

. i. . a
xthDlleln I tD'l I ffi1Elltmflr1Nm1c lnffou

tt -



Cbir*TdrinagB

J"
no{ mo1 wrorRoomt,lfi ul tntn}nhuo,.|SuRu!, rE
.lun1r9r1q1otJlmm 

I xBr|l1.tuNott .lif, llRt
nluld r foix/lljuod tiluu t4o/5 rnnq/l ritu

flllRcRlU lUduH I I'O$n I01f,ffntntr.nluuD\t

ttr 6urnonludcndrlnrdr
tflnltfrll

;;;
ff1',]N r lru{[o{ rslo{ FP (o111{}r 1)

I offi1qfi11ralin t t4uNqutr1ou1{ Ntrt1N liN
, .i .t.iu e rcdtj lnrirrnlriu,rlmd{mn .lu'I

tia
tlMtflr crn l xHlrd,r (thBNlrI 2 s'8lc/L\

alrnr9'llf]n ltdl]MNlcamrfiurlo1 (0,I
c | , i r .;

nnqzl u5o&'rn4r ) fu riurcft.fi1xr#1i{ru
Fn1!nnOO{[o{ lol0{ FP 'lm X Re-

, o,i t o
covery 1ng'li6n08'1{fi NlllOB{elltholdx
-!
nudlrRuRlHXln5!1ue{l]ts 0.05 q!n{ 1.0

nEq,/L 51tl 6 lEdu xfinlrxcno{.luicd!-fi
n'j1 0.2 rDFq/L (0.05, O.10 llnc 0.15

uAnFA/Ll lNlCUdA{11 ltl0{q1n'l$g1n1l
6 a ea 6
1 I SrtlEHflRtrut0itf, 15Rrf, ',lUlnett'luo1x'tn
Xrecovery lo,ln t tlu|le5'lqlelaH I n5O{ F?
.tHm I afl8l nlnu 9?,9x (mr1{}1 2 )

atdoa
611X r thl l aluel{lo.r | *lD{'l r A11cu

; ,.. i(fli4 l) fim116ff1qn 1r8N1trr rffiO{ FP
L."!

'lUn11I I til I fluel{q{ Ue 0.19-2.00 nEq

ili'llt I Pr€cisions of litiir.u rea-
dings by Nl,i!,la Flare (n = 20)

Fool.ed sertm

nBq/L

Control serr.u

II**

j
llt,|ll 2 Recoveries of lithir-un
stardards reading by IiLiNa Flarne.

senm Std added Recovery

rnEq/r, I,I,Eq/L %

No

I
2

'l

5

6

0,0?

0.07

0.07

0.07

0.0?

0,07

o.2
0.4

0.6

0.8
1.0

100.0

95 ,0

96.6

100.0

98.0

AVERAOE 9?.9

I a'Id tl : l,lordtrol-Esl tevel I ard
l,evel II r€spectively

-3 a/L o'l'tN I rxnu D{R I nfllnutcaijelnl'luq3
d.i
{n'l1l|m1elnn0u A{n1501ufl.i tlflu}'nn1

ao
| 6ltloJ{ lrr1U9luHff1U

l.

rnntEIuro{olld r ou$6|'r1x r r nu 140;", ;.
nFd/L Xnon1to1Utrtn t }|U$IUO'IDU1.i ll ltlu. i.3.
u1 (lrM 2 ) fr11&m1sr enDuu l no?uoa
a t a a i e'a

luurtlBr I drnellxmle loflBrflxr o (eo

Del'ltl'luID{llRo1\ttO{ft11 I nl1cum01|JlOnU
,Jd.. ,.;d,aa . . <
Sn l|Odql.lURcgtt logql{mtUu ltbi l ?tuo }

idti! leclnnlrolufnn r uuxlualou1{r lt
- i.r , oJ

I Og&Dgn{ tlfl31nn I AU{mftuOtMXOU.lri5X

Lno (140 dFq/L) llRuNRlIcNoc 0.01t-
nEq/L !6nn{ 300fr d1mun rxu&.1utr10u1{

xBU.lUtE OUm.litntnrth gltm6d,t 0tnc$'t1,1tt
0.7-1.5 nFq//L( 6 ) UU 1Ue11I6n1AlmOU

tHrN 6-7% fllllllour I nun11 1.5 nF4,/L
t . i da

r l.bl r {!o€11xnn10 r mDuqcg{frln{ quntu
.loi,.
{RCn{tfino 4x I M}frl1N Mlutrfl{n lrgrl

I

'ludllRrmulthl Z nEq,/L
A d oi r.

ilRml1 t ellEffrEoun I ?|urnudru|lhu

lteqcnnln't lmllnlrlcluRt|rttN 4 l1u

7A-

IT

x
SD

gI

o.o72

0.004
EA

0. 381

0.010

2,6'.1

2.1o2

0.019

0.91



Litbirr

Li reading (nEq,/L )

2.O

resding by KI.i!{e Flare

t Relative error

0.?5, 0.83 unE 1.03 nBq/L 3nrn1fil

0.5 1.0

Li in eolution (nEq/L )

Linearity of analytical values of lithilm st€rdards

2.0IE

rr; 1

rfr

300

200

100

0.5 1.0 1.5 2.0
Lithitn concentrationa (nEq/L )

2 Effect of Na concentration (140 mEq,/L ) on Li
readings in aqueous solutions ard four eera(Sl-S4) of
ittldlu tr€ated mnic-depnessive peychotic petient '

ilrdqcr,nnrriql,ufi z *ru fo sr, s:,
| ,tr, 6 a.tSr lliE Sr 19n1|mllFllutlIllll 0.42'

!.r' I
frl1tf l ullu 0.42 nEg,/L llotlulr|trlmn11

Jq8.lualmlrmlal mDufNr filxrnl 10* tl
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Chirorr t .rr llinlf B

untTl!
n'lloi'lc llhxlnn r xsN.lu?hrn lBtoil

fio.rr-fir$,nrrlum; rxflnuihciu ft iulli
; , ,,; c , ilm0{ FP BBmn n'l1NU1 | iDn0to.ltrll,l

. r o Jr .. i
1t Fltl!t110 tuognu n'llllt'lU{ a11Nfln
DdL".
oo\t ltRco'r1N I UU t 6lUOl{t0{'l6n15ollq q'ln

aE,;
n1tsnmil 111fr11N r nE{?0{.lEn1t,l tolluu: .,;
l4'rR r nurnftilE FP u enlluot1qfflun15

J.ib;Lt
tl6n8{D|l ( ' )1{.ldt6nO{ FP .lun15',t tSnlun

t41fl I flgr t du t o8'tnu Inr6lutuolJol'lll I nlltu
!o\in I yluNlt t ulnu toto\t FP 1ua11&flnaB.l

'lun1t'l t fr11e uR l IUN6lu:U!a{ % recovery

n'r fi.r sz. gx fi{ 1ed1s o o I rdriruuo'ir
.a,6,

Xrecovery B\t16n15'l tOllcUlxnllfllnl'l
-9"" .;6 . o

asx d{fui6 rp filiirffirc urirfisrrfi ,Iil
a.i.it

ffllNonno{fi aa&tula fl ltnallNnnno{.1[o1
lanU[D\t X recovery fl.lN'ln tUo.lq1n

loonfll %reeovery [0{n1l1lel'lc n tutll
! .t6

'luico tloln11 0.2 nEq/L OOnlUtln1u11
a u..lntrr1| 6r'rufinnuounD{R I uN (qlndltflt

- 3 lE < r
n18l.l1013',1u) nRiJ&1O1,nn r{Uq! t UlO

q1no11xlN I rnr t f,uel{ rU0n1ni1 &1ol31u
.. a i -E " <

to'lfl | UN.l lcotm101'l d{6lutsow6lu I u05

rzuo o11Nefl10 t oRDudN uS nf,{mntiunu
q'rnn1ttloR0.t11fiu11n1l6liflltRr R'rutl5U6u8
J"
nt|1{tou ofloxu6luo'l1N r lltu 140 nEo/L

o id
cuixtnodqrylfflo.lld I otir t4t ltfl{.lua1o1u

..i
J0,i R r nutflul! oln{910 o01'lNon10 t afl0u

t0{ n1l01UFl1fl I }'ltllt I UO{ qlnn'li5UnlUlB't

1troBNB.t Iuul6 orqu t Notsotin t IUN.lu6t1

081.i N9'l6f'l n'l'l 0.2 nF4./L
aaa

n1i0l51qm I u05 t [u6ro11 6rR10l anou

flirl,ruE . r tlunl r uoFlotnuxl.r ir fl tso 0{Nnn15

5Un1Ufl lt11q5{to.iooour.iu.t nNooBDoufill{ 1u;.-
o10u1,r nrrluof,tu c1nfrl't lu&nuto{d15'l

.i i e d-
tgl'lsUOUi Z\iq! tl4ulfl}|iotqunll fr'l1N

; i c "! " , . ; A
an10r nnouufi15 | tlttlcuu o0{1xtnuft1{uu{

i0,lIDulle!0{nllU0lllu (allorable li-
nit of error)( r0 ) d.lfrtu, fllnq1nt'l{
t0{5uoualune uofl1r.nufl r lrut|unlloSlq$1
, a , c do d a, 3 ,

snunolx l ljunuu r r.to't q1n!ftlfrlN1n llRcou,; ; " ,cn.lud1.0ue11r r rg{lRcFnlNnnno{ 1N r rluH8o{

rlu drunrro:rqm x recoverv tilmtt
ot1iu1tl5x1nfl1i 10nnu 1 fln{qlnfl1i to&

ai a a - . ; d
n{ qudlN 1.1 I Uun15mmo{'Iufl'lDU1'l}1 1 ulJ0u

, iu. ra ri I
nra't ou't 't vt6t0\i'l I el1c uci { d.t 6luo'tBB1.t|lu

;a . . 6 ; !
qul.Daoulloa{n111 latluu BaauDu'} l1xu.l

, aa a I d; tu
6115 isnDUm{'t t1x I utjunalultNo1B [nc

x recovery u lql1N I D'lo11lJeR1O t mou

10{ n1r0'tuo1/a{n r nfl& l B'r1'16'rulrR1

nlltunlulo't fl'4.nnos't1d l6uxi ld r [u
f, qnrrfl r ou1$x0xEfin68n15a1 o1fl r !u$luo1

<iat a a.!,
0 u1{ 'l I ot'1u u ( lt I tluu'l r4lodl N ) 1un116111

mi r iraltuihdll! drwu'ir i'rppnraa.rtltumt

r18x,lu6r1om{ rutnu 150 mol/L n1lfi

olua'ln I l,tsl|lauoun\in{ 54%(tr} n'nuiu
o't01u 10un15 I o|l $50Ro91111 I ?lrnuJo.rl

ruod r fiuNn{ trnud'rrncnrsrJiMuri r iufiirfiu
1d I auNuuullrlln r uo.rc'lndtu|u-lr!5unxur0.l

" Ec
ltllrod IX[ uttl 'l 'lur1.tflu tlnva1'llrtNtu
lo.l lilllofl t dutl'lulJfldl ls lrloAtlo.tn ll.l flu

c'i
tsoultj[of, tduN6ludtN Duol'luq1nn1tll

n t vtUN I xotntn}l*llluu qs t noq1nfl15.lnn

r flurttnru1flN1n t nulu esuu olRt!1uNn1
a i, e. .

I Ot1sU1000.t I Uu flt1u1 t ionoq5{ "} }ttjxud3;
qr 1&tuuttl1nn t xuN t t{!nu I tDU nlulnluou
.d i aJ . -"i
nIxbN ol'lc tnudiN !{0u6luiuou}l noonit

<du,a
Bri f{''luiunlil r atlc$tr6lu Rfl{n11al1llIuu
q5{ tdu O1x01u1n 1.03 nEq/I,'ludlNuu

j
(S. 'llltih 2) t tl||Oltl0lu$nlo t anaufl{ 1rl

ulcll't0r 51 e{uu Fnaluc5{qv r tilJ5vN10l

0.98 nEq/L d{ofl1q t aflfluluuau&1n mn

tcounI 8x,luffr1dN1 'uaululcouollN r uu
D.td
[ul| t xH{tnmnllintn lt5001qH11UOU'lUlu
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nnfor entrriu rfiuot'tu:cffif,lruriufi
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r i o.-u|n[ lffitTrrdcu l itmumufnl|nrl|tu-
t'rnrn soo nrrfiri rnnlif;nfiotmtfi,r

rd tn"lT rnrirrrnrirmrirrnslu I t.r
ru. r*,r," rinnlu,orurrf, r*i#1, rz
ria rhunnrionn"*uiollbu 3z't ft:u
4 ft tu rnnrrmolnrirdur:nlfonnr:

^ . E ; --fi T rudrtll I iDtt{nrn6{1*tf 1|rt|.linnhcq,t
(oorrventional rethod ) fir sls nrgfrd

-lmo ltnnmosRt 96.96 lJtta{ 17 fns|luo
6d,

l|5DlDUn8 3.04 Xlnrnn1lfi mt5ttrl||m{
-!."tnU lfllnlio Serratia rlBltescens.I_-.

Itllns 4 fl'lHKlebsie a mermrriae
ill0, &rtenobacter salezakii, Aeag-

ulas h:d{odrilia lns Arizona, hina-
hsxaii I tonc 2 fl,lsflm uft hoteus

r lgnu uDor4uuqrnlrn-t:t rnmriuhu

rlu1xl1U1nu I iu\t.luN U 2532

*r fntr1tr1qRt1',ll1monun

fftE r l|ouanlSntfltl
a**t fntr1d1qRil1}lu1 008 tt]{?lufh de5

NH11l4U1nU t tt {.lru

Abstrrct Rapid Identification of
Clinical GlraD Nega.tive Bacitfi.
R.tr\iaisri S' tharavichitkul P ard
Su'tanknrgbasn N.

Clinical grar-negative lEr.illi 560

isolates rlere identified by bioche-
nical rapid retbod (4 hours). Ihe
organis rcre inculatcd qr all
the set of 12 redia and tlre rre-

sults $er€ recorded after incubated
for 4 hours. hm rapid identifica-
tiur, tbe perc€nt agfe€lEnt with
the canventiqral identi fication rras

96.96 (5{3/560 isolates}. There

t€r€ 1? iaolates or 3.041 nisiden-
tified. they were 4 isolates of
eacb Serratia rtarEescerxt, Klebsiel-
Ia rrrer.mnia€, 2 isolatea of each

&tterobacter sakaza}ii, Aerwnas
hvdroptri-t ia, 2 isolates of each

Arizdra hinshanaii ard 1 isolat€ of
each hotdus nirabi.l-is r koteug
vulfAris ardCitrobacter diversus
respectively. the tests that showed

risiderttificatiqB Here HrS pnod.n-
tion, nalonate, bile esculin ard
Dl'lase. lbr€ver, percent agFement
raia€d to 98.5? (552,/560 isolatea )

viren the det€rsinination r.ra.s tEr.-
ford qr genua Level qd.y. (I(ey

word : r-?illi, gnat negbtive,
rapid identification ) hrll CtlianS
lhi Ari 1989; 222 83-93

nira,bilis, Proteus vHlEaris l|ng
a -aCitrobacter divergus lioRt 1 d'llnuE

nrr*lit n.r:rffouf,lilnirrfiufio n,s,
!,blonate, Bile esculil UB? Dl,Iase. -.. ;.
ns1{ltne1l| I ]|otlqlttr.rrnmlna,lc*5ltt.ll

,l
5cflJ genus nn1 l.flmltl')tnn90t$t{nu
?0rnrltlurDmc 98.5? r5o]fi1nu 552

d1B'|r6 (m5n5l : UUi8lR , Ufnrnu,
^'- .. a t ai

ff?rrif,rrfr ) '111d111n",flan11[WtB tn 22

aurrx z I souto nn 2532 nn 83-93
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uu|.|.ldmtmod0!

i !{n100{n'15
I a ao a u
l|l91 nq1[ru60{o1

mffi11ux'linuourhlql (Conventional

nethod) dr r iudoqldr rnrnri'rtrioufino
.: 3 ol

18-24 il11rN ( I 
' 'lun1l ll,nr ln8,l llflcm{

.!
rdu r 1Rl.lufl1lt{fllu t iotficmfl 2-3 'tu

,,- ! 2",;^ E ..
c1nn1lR1i16{nfl',l'lU }lrnuueo I io[wM Ilu

, d "1" 3
10rl I flHluOtlf itl.l [U$li0 'lunll[fllnlNo
(Bacterenia lfiD Septicenia) lll0oo

r f,oquilrruduun'r (tteningitis) qr r inr{
d .- d i
l,llfrlttlflnlcht|ll1nrf,o luD{qlnttnuc{
nnllscaolfllrnluur{ llns r estnntJ 10n1d

AnJaisri 9r et al

s'luuo{uortrr1l
rhcilu mioilcisq
r u0i0{1tn00l douu

6.i6
tlofllmnl{t1 | sNno't I

6n1C,l

n'rxn'1fiJ lduti

rlet.llpniae llnc

I f,HiXAXmn mnlormltlntnunnl6lll?|u
n1l 0051n11|flUt1e 0.lllll'lB septicenia
ra
Nn{rhs!1fl 60-8ox n1no1n'lltBtri'ltl
" Z oo ia
ft'tu(e) tdoullo llS ?'ll urd'l 1$sn1efliD{

o.n.rf;o*J*, rduri, iounrrnuu,-,inro
'ic(Orar negative becilli) d{ trDfitl

u<d
HU6Xd1mrnf,51{fl'ltt$ ( Toxin ) fi1'luHulu, z " 1" ,

r duiao'ta o'lou'l.r liD[nlNflululfllfl Io[n
E. coli' Xfebsiella spp., &rtero-
bacter spp. ' Serratia spp., Fbo-

teus spp. llns Pseudqpnas a€rugir]osa

I llu6m ( 3 ) clnSlnato{n'lllDfl t i0q1nd{d,!

mtq fi r fir r froo rs{11{t{mrnRN$111iuel

riur,turi lufl n.d, zszl [tu zbzS mril
I

I iO.lUnBXUnlrnu[rnlnln?ltrl1q rlomnxde

iqnillxmlarmllnu
l& ooic
utiDllunntSunl ud1

E. coli' I0ebsiella
Pgerdmon&s aeruri-

Itu mnfllmlnnatE uu I ?R1'lunllnod0ts{

:auqfu rrrlir;ritnnm5ol'lqrnu'lu 4 i1'rr\r

ln'lun1llntnfl8'lU1RfltnUlO flnn0'i q1
ll

rwrs rqlsq{ fiunr: qstir'lfido5rnr: r'da

lnno{mllUllnne I i0 1oU l;rx'lcDU1\tS'i

septicemia uio rcningitis nm{ 6{r:u

c{l unuornu tln!ri1lq n{o11rrfl1oq, llnu. rA;
rhclxiuou l nudoJo{ nlts'd1q fiquIuDl1r16l

. , c at a D.
r 5lllNrl5slBrtUOOrllMlllun1t.lt I tluIU1111{

'lunllondu6lq lun1l5ntnIu1U Dul$nnno,it o tl
ru r 1R1 ltteo{t0xnn1iol1qfid{rtr I iofr1N

nfit|tdnuthrrl.lurhcw |lm1rem100t1o
.,dt

'lrhu 
I Uuoal{g't qlnn'l56nnou6n1'lu l0n

615s1i1(5-r.) Wu'i1,lu0t1'tthttnd 16i
. . - a i &a

r uuallNd'ln0n0{ nllrlnmlu I lD{u I uuotl'l {

rnn uflc1ffnn1i rnu1& f,eu1iBmrorlq
o <2 - z ---lrdqu l io 1trrrgt{13lnr flurrudnlnu luN

u dd
rhc6ll,t6mflo tlRrm1lcdctrlnu{ u fllmln
" i" , . 3 q.

NRO r rnqluulu r ljuiou'luld'l r lql (Kit )ol c'.luu1& I FnD{Ul|',tBnllfnm{'t l4nlunuo s.l
E"c

iou1u1f,1| lqlta{ nR'l1 N5'lQ'ltlt{{ Inuollil
; :,!dllfllnlo{{r lrmfl lsfl\iiO I t1m'ltqu.J

\t'tuthcqllu'lu'lulj53 I ndlru o\tltll Nllu
"a'a -.ra

{1Uq\rro1lmtMqc6lntnlSmlol'lcndqu I {0

un5xflUxudn1f,.lfi16!{ffi1e t 5110Hnll t 05l,x-.s
0114'1116l ?1ffi0uo06NLnr'l{[1I a{u! ID{ ltfls

n'{u{l ircgnlrnrnrtir.nrrnrlronou'tri r itu
t . a' i

: uuj!0{ amu1f,1llrllu l Bfioltrun1lu1

tt1 qlnfn{$tE 1 6ff18
,lflIe.|Etnl

rg
Rapid retbod : lfi1l I iounlrRul]utR'lnll

rdcrnfio{ ilArfinr:qniirinsr 'r 1ul{lrjon'l l
nm{ 1l{ffJltnRrult1iuftl I dE{'l$x 'lfi1e,t
Ii0nmfino ( rur€ culture l q'lnuU niu
ql8 l do.luUlnnuulc{1fl l-2 XR. 'lUrRBA

nmo{tlt1o 13 x 100 ul, 6ln'1ffi11lllu
n6sa r r I fr{ s f,nttunduun:muuuinln r nd't
Y-- 3; C ,-
|r r uuliDnsl'lmln I cl0.lncllntTrcr 51 o{

ti
tl4uutlllnu Mc Farlard lull 2 t{qE&
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t iOl|UlUUUUlcNlfl 6 x 108 CFU/rn. C1nJI
|.|u r4gc l ion{xffolr {nlmn1{t1tiltnm1-;'T ;ultI t onumluqlnf,tnolult }lf,1rnln01unn

^,ttomlndoulm1altln1u.l|l 4 i'l {10 12

tuo tuafi I uuo1r.r15 t un'lll 6 tro lcaull
mOOnE 0.5 $n.FUl Peptone broth (In-
dole), Lysine decarborvlase (LDC),

Ornithine decarboxylase (ODC), O-

nitrophenyl beta D.gElactopyrano-

side (ONFC), Italonate, Clucose liOfi
a4

l rhr D{[!.t r ol8lltltsx'l|Il{flaoa! 3 lln. &

i lueeo Bile escuU.n (BE), SuLfide--

irdole-nptile (S-$l), Urea, 6.5X
NaCl, Phenylalanine deaninase llns- ne E 3im t Uu0'tu1iu!{ .ld.luq1utRg.l Iio (pe-

tri dish) n0 Dnase
{!|lD[nfls[uo 1!xmotnuo1$1tyl{ 12

..6 D e 7 r
lUeU 5ollnu f,1Hiul1t415 g.lucose, LDC,,-, z ; i . . " "oDc uut o inoculate t tBfl{1tlltR1a0{}11
.lmu.lun't'lc liD'ln1F1 (Anerobe ) lquna

(}r {rtiv€ hctlLi

ll'lllmolrnlo,lurnll ll tft0 nineral oil
i u . a i.

r 
-roihr fiunr r r in nm nrh0rfi l 

-nac 
1 nUFi -

B1 oxidation( r5 ) 'lunltltodou Df'laseco
UUqBIln'll inocul.ate loutrt{qlnlolnt|I " - !,"
t0{ ldD d1u-t[)1llll Snt r.tu'ti IEateurz"pipette nOliollnllln{n{ ( Stab) 1tnu01

lrllqriHn lc&1rx 0.5 tx. lldleoH'] rhouz!
tton,llu 'l|lu1\tm{ n'l'iffln notile o'tt

6U
l|Iie lqu q$e0{mn15Af{A (wet nount )

;d-u o 2.
I mg|rgucld lutn{nlno'ltoo.t I iflm5}to
flotl oxida.se uio catalaee uioqunnn

liD nonferrEntat ive gran negative
bacilli 01cfo{q#n'r:Jol rtageLt a dru
- o tE u N ";1un1lIf,qu I i00.lu rme tdD'1111 3? I U1U

a4 t'l'ul{ u1N101UXn llf,qutUaflO{ I t0108!o
olxlflBU lrfito{llonlm fl1{ i1 r crltaflciuo

- ;. B
I ?|8unuUllufl{ tluut4f,51{?U (Key 1-6}

o < J s E-
r ll5BU I llutlRnltltdqu a iolau165,lo t l1t]nu
o"i-q. o, 

"'1En.tniftuq11lnnn0{6n{ nuul0lN

lruir rnt*rrciirri r turnrnuruhrnrrriE:,re r ir
(f,er 1)

Glrrcose -
- f-------------lxiHqqe ,+- f- Iaotil-ity---l + - f- F]&elta 

-+Acinetobacter Pseudononas rnbltoptrili-a pola;flagell-a peritridhoust/
/

llonotrichou.s
I
I

- Pseudooonas' a.eruginosa

- Pyocyanin pigrEnt

- Grape-Iike odor

- fluorescens

- Pserdomona.s atutzeri

NFCIB

Achronobacter

Alcal igenes

Pseudononas- I ike

Tuft

I
I

I
Pserdooonas species

Ps. pserdona).lei

Ps. cepacia

Ps. putida
Ps. fluorescens

- : negati-ve ; + : positive i NFGB : nonfementative gran-negati.ve bacilfl
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h4ldsri g' et al

rrdrmrrr#r lnnrrnrrfi rr*i6ml ir
(w z',)

Glrrpse +
I

o(idase +
Ilrotility +
I
II

OIE

-l +

Aerm&s sobria AeFmnas hvdrophilia

hovidencia species

hot€us Isl|eri

( oDc -)

rrfr rnrrrtiprirlurmrnrrfirmrri6mer ir
(Est 3)

Gltroge +
I

o<idase -
I

Phenyldlanine +
I

Urea

hovidernia r€ttgeri

-86-
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(lc NCftirc hctlli

rrdr rnrrmi*d r hmrnrfi r*tri6ml iT

(Esr l)

Glleose +
l

O<idase -
I

Pherrylalardne -
Illotility -

I0ebeiella ozaenae

tflF1flta '", l G ;
nfii1mn1 | lqltfiOiltnH,ltrl,l.) x I rul1Ul'tu
1'l liu API 208, Erter Tek, Erterp-
tube II, lticro dilutior systero

Micro ID) tlRc Minitek i{lI1nu 92,

96.3, 96.5, 9? unE 93.8* o1|l61du(r.). e"!imlml firmurtullxffou dl ltngtla
'c t o t i,tllu nnl.llnn l uuxmro.lr t]REtrtlu1ltJ

f,rnqrfiarlrrr.$nErtr| [nrrtmnrbnli.lf
mrrt

. d: ..-
n1lfhtn10n1lffi 1qfif, qu r iomumIntll
q---adart-

RU[U{R1R1A81EI1C[ t1 (4 i1l|l,r ) 1]luu

rilri6l, etEtrf,,lfthcq"r (c€nventionar

oethod) lfi1n0111 Rn1iffil$Squnnm{
d' jr- ! ",er{nm{ 96.96x (mr1{x 1 ) i{un1r9n

R{ lnulnffllltlll I ]lg{lEflJ genus lnnl
Itbl lluctrtlrlnnm{qu t ffiIluu 98,5?x; " -: . .
lrnr r lr0 l r4utf rufrl l LlDl 1luntrt1Mmm{ !o{
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Pr4tsi8ri 9, et aI

unr:l mr*rrcitrti, lsurnrnu,fi rannriEtm r ir
(Eey 5)

Gl'fose +

oxidase -
I

Phenylalanine -

!brganel]a norgg,rur

Enterobacter Eergoviae

Mal ONPG/H rS

;lt
I n""herichia

Citrobacter analonaticus

. - B o"d" t a
rirurlu r ionrni t ignulNll4of,Duuu tUu

, ior,rnfi r lrfiuunrd rinilr'irqrnRtntomq
nr.r'r aorfitnu fid.rlrfitfio.rub$nr:rrurrir

r 4urn{t:t'nalmnlurltum r iucqui dt

umfi,4or,\ soo n.dndfi {ariru z nnrl

qud6Dndn fercnter ttnu nonfennenter2.x
nnl nonferrenter uqs I Ul]efi1c I tD

J",,ao-.*t *:,8*.:. ltRc 
sAcgi4o-

bacter spp. I llu nnIuo{qlnI uIio'tru
,d,t, nolrnr-.qfo ctioou#r.t'irun'ir r $o

rioiuqundldfi r qiflfr o'u I iru#oq'rrioto'r
cinll dornoclgrlcttr a{ t urrcilruimrt

,v
enqisqrlrio'tuntir fermnter fi rrirprc
a ,'

l11m1

d d o 't
rnq1n6n51\ 1 2 llf,n{n{q1uxufl1gflu6

irlfi Hanr lronouin,0 lth 1 ni"6N1 615 !'l u

io"n, ,, nrufiud uo,riurianru'lu

N0g

gemrs

r6urriu g nrdfudEo Aerononas, citro-
bacter, Enterobacter lnc Klebsie]Ia

firun'oin e nrrfirdfif'rl e.nrt riu firiu
g.rr,r" fi&nnnu$mr,r"tr r eftlnfi r 

-nst nuNrn

a'rrrirnn'r:lmtdorrrruJrl g"r,,o fiiotdl
m,,r*no;r*-,iro'r'f;16"r',r.oririor..
firuirnrrnonouil rtilfiruur fiT lfinrl$unwn

rrin:rfiu fiori 4 nlinodouldtlti Hzs pro-

duction r 'luunooolull sI!|' nalonate 
'

bile escutin llRu DNase "t'rqfonnu ulo

rufifiqilq, ritulrru delav€d positive ir

Itoti Iity
Urea
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Or l|e'rttE bcili

rnirrnmrrrfirnirLntnrruhrmriirnrirI
(rev 6t

Glrrcose +
I

O.idase -
I

Phervlalanirr -
I

Motility +
I

Ur€a -
I

Irdole -
I

ONFG
I-l+

SaLmnella speces (!'lalonate - )I
I-l+

+

HrS

LDc

+ -l *

+*"''*l

LDC

- l+
I 

Arizona hinshar.di

| (blonate + )

Citrobacter frewdii

Dtla.se
I

-l+
oDc oDc

Serratia Da!:oeacena

(Red pigrent variatiqr Lm +)

or
Serratia I iquefac iens
(no red pignent LDC variationl

Erterobacter acrogreneg

lbfnia alvei
&lterobacter cloacae (BE almst -)

or
&rterobacter sali8zakii (BE +, yellc'w pi@tt)

&rterobacter ag:gl@t€Ds
Ila enteritidis (HrS +)

Ila cltolenesuie (H3S arn''gt -)
IIa prathyphi A

SalmrcIla typhi
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J
3|t1at I Cqnriscr of reaulta frs rapid ard cqrventional nethods

No. o!'gbnisn No . correct/No . teated lAgree[Ent

1

t

o

4

5

6

8

9

10.

11.

12.

13.

14.
tE

16.

l't ,

18.

19,

zo.
21,

22.

23,

24.

25.

26.

27,

28.

29.
30.

31.

32,

33.

34.

35.

Aeruonas hydrophila
Aermnas sobria
Arizona hinsharii
Citrobacter frewdii
Citrobecter diversus

Citrobecter analonaticue
Edwards ie lla ta.rda

&rterobdcter a€ro6eneg

Brterbocter cloacae

&rt:rbecter gakazakii

bccherichia coli
IOebeiella o)q.toca

Ioebeiella oza€na€

I0ebeiella pnetuonia€

I0ebsiella rhinoscler@tis
Morganella norgbnii
Plesioor8a shigelloides
hoteua nirabilis
hot€us penneri

koteus vulgaris
kovidencia rettgeri
Providencia (urease negative )

SalDnetta cholera€suis

SalnoneUa enteriti.dis
SalDtrelj.a peratyphi A

SaLrcnelLa typhi
Serrdtis tlarcescens

Serratia rubidea
Shigella ( sero gr. ArB'c)
shigella squlei
Vibrio cholerae

Vibrio paratnelmLyticus

Ac inetobacter specieg

Pserdmnas aeruginosa

Pseudrunas slncies

5/7

2/2

4/6
13/t3
rL/12
3/3

4/4

5/5
28/24

r/3
t34/134

3/3

5/5

60/64

5/5
lz/ 12

5/5

43/44

3/3
5/6

B/13
e/8
5/5

z0/zo

3/3

4/4

LZ/ 76

t/r
19/19

2/Z

z/2
24/24

65/65

8/8

77.43

100.00

66.6?

100.00

91 .67

100.00

100.00

100.00

100.00

33.33

100.00

100.00

100.00

93.75

100.00

100.00

100,00

97,73

,00.00
83.33

100.00

100.00

100.00

100.00

100.00

100.00

?5.00

100.00

100.00

100.@

100.@

100.00

100.00

r00.00

100 .00

oll -

543/560 96.96



(L- t{elEtivB bcilli

j
lll,|la 2 Misidentification bry rapid Ethod co|Epar€d wittr conventional method

Organiaras identified by

Convent iorral nethod Rapid nethod

Test for
nisidentification

No, of
nisidentificetion

hydrophila
hinshawi i
diversua
sakaza.kii
prerlnoniae

nirabilis
vulgaris
narceScen8

narceScerx,

A. sobria
H. alvei
C. analonaticus
E. cloacae

K ozanae

M. norganii
Prov, rettgeri
E. aerogenes

E. sakazal{ii
H, alvei

BE-
H:S -
ltalonate -
BE-
I"lalonate -
HzS -
HzS -
Dtlase -
Dtrlase -
DNase -

I
,

I
I
2

1

I

TOTAL 1'1.

f,u o{uu roxo'll01u{ n{ fl1mun1l|4oflou
cE. ;.. !'10910110lI'luu5cn1tutl{ ooljlmna!0{ t i0

.i_u . nn.ltl|oflou *1t rtlriumn )rqtl tntnu.lu; ; , z;l,lfll 4 i1lN{ d{frrFnlrl r UN!i| D{ tion
lnmlflN O0 | l11nutr1'llll,Ut0't Mc Far]ard
tU01 1-2 (3-6 x 108 Cru,/Xn. )

lnax'r{u41ffi riT u{urrremqisqrit$o
IUOlt l llj r tld'llnrnmlqlcuolflnmdMln
*n1u., utcn'Illo{ l io rnil8thcnoml5H-
q1i0n I du n'nurcfifiulnrtntni rnrir s""-

.Ad4,3o<.iratia Uneqc flllo'{ ffl0lqtnl1n{fi18}ru6}l
aD a Al r6[a{n1o l|lonRut0{ Pse|.dwlas

aerutinosa qt l$AtXI|OUnRUD{Ul U1 llRu

ircrnifi risr nio aotao ccinfiurxiru
- 4 3 u td- 3 e 3

r Br|Duf,1ltbnq1{61 r rlU6U lnnrn r ul.I|lmn

m lio(ue rrsfl1qre0rlxtjom{il1 |eutn}l
r r.6urrd #{riu uxm'{ (Key) fiqfmrnou

o <i a
n'llftl1$squ rtoq{ trl1ld1e[l1n uflcm{

'roT trfr osuu rne nlouonxonrlNifu r.r'lr r n"n
2"'eu;d

l0{ |iololUuOU'l,lO tJlrnlldotllu ylxNfloo

^ .l
n'l5el1r-l$lcu r 

-rl0r[rdr riu -eo ol1xi1u1r]l
t, 

" 
E D !.6 ;,
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CBGT'and CBGS* Multiple System Monitoring
The Hematology Controls That Mean Accuracy,
Efiiciency... Value.
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ollmln€te rva3lo and h€lD cor d co€is:

. 14 day opsn vid stability

. 3 Ouality Control monlhs: 110 08!€

. 2 ml aM 6 ml vial till 6iz€

The 2 ml vid size b &s:gtt€d lo bg us6d wih i.EtturEnts
roouidno Samde \r'olun€s ot lg' ul or l€.
Th; 6 ml vial L t€cornrwd€d tq instru.nd|to Gqui?irE
largpr Sdndo rolumeg.
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pro\ride a cfirdele qh6ck ot insturFnt linsatily.

Th€ rypi5 valu€8 ar9 :
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ufrt
iGio.lrrq,-crrtBu'rnr trDrJ-cs
srrrd rrnlrffirn rirrr rr:irri fuilrI rnrL: c rrn# rr:iri

.;rtnn 'lm*no! vu)L us IDr rfo
fi irrnnyrrr*iurmo 1 n6t I mlmlfrrifiro{

3
JrDg uftG UnE.)6iil0|r'lffl n1lflLc
norlffllEt 3 10 m Pbosdrotl.figstate

1114CLt t llepriq/lffl a r Dextran

or^tcrr nrirrhtnrntrmrmf,ric.rn
. ! --.udfflllld r 3 'lolmlMlr{iu6flli (r =
o. 880-0,920) *rrernnr mrmi'rimrnifi

6 --a6o6d D aiDr Jrng rrnllldm dflnnEmttt |oul'[l
nlmlclnfllstotrt'ru (r = 0.927) uflc

HDI-{ (r :,0.828) le 1n5t I ffilmllrnui
fuuneftu.ldfiriuf, - 3o"i unc {'t erin
lfltrlluD8 44 1U UE 36 ltmnmn rl
.1 rici ; -tlnlnun -30 t ]lnE 4 t rulstEnoumsrlleerh/rffiI r rtc.lum ln I Rd I fl)lond{ nu

*llmu 36 ||ffr1iflr*rull.tfflH'rEou Et
r i a -i.llt|nllt 

r utHu|llhf quN1u 44 (Fllld :

1e1fldtntrton, HDL-c) 1115111 lnorimrr
.d ,.J -;Irn8liU{lru t6 22 lfim 2 lmutnun

fl 2532 rnn 95-103

I{igh density lipoprotein (HDL)
. d .id u;"

l uulnlulus6u t4xr{ulru,tlor Rd r noloncln
I IJO I U0a1{'r nRUltJg{nUt lon'tqn00n.lultj

ic 6 . 3 o r;a
?o, r10 f,1r6lr6tut08c lrruou twlolRd-

I

abtrat HDl,-CroLesterol lbtemi-
natidr. trraisor:n.3iri.kul U, Chanarat

N, Pho}t{BtarB P ard Gtanarat P.

VLDL, LDL Here precipitated out
with either Fhosdrotrltgstic acid
(FTA) /l5CL or dertran SOr/tCI I or
heprin/&r0lr tten the sLqrernate

rras detenined for cholesterol by

Ju€'s ard enzyntic rethods. lbe
Jrng's cbolesterol levels frm 3

tnne of sr4rmate Her€ well cor.re-
Iated with r between 0,880 to 0.921.
Both tota'l ard H)Ir-choleste_ rol fru
Jug's Ethod nere conelated r+ell
r,iti enzymtic rethod( r = 0.92? ard
0.828 respectively). Total clroles-
terol in serln can be st^abilized at
-30 'C or 4'c for at Ieast 44 days

while clplesterDl in PIA/ltOl r fil-
trat€ fla.s stable for 36 days. Sto-
ragle of aenn at -30'C ard 4'c do

not disturb IIDI-C values frm mAl
tt0l r ' de:fLran $r/ltlCl z within 44

dqys brt the values irrcreased with
heparir/}trCL r filtrate after 36 day
of gtoration. (feyrptd : Cbolester-
ol, HDLI kecipitotion) hrll Chiang

lhi Alls 1989; 22: 95-103

r tnau unlmBldldgnufltn ( lxoren,tl
a6

I'|xU ) n0E lfia tr)11llt't14u Nt41,lnu1RU

r iul.rrli fuir:Aftn zszg
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tion)(2), iourt nr.tpunuruut t st, EIec-

trorhoresis ( { ) n6v{fi616gngg t t-" t
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Dextren SOr ( Dextralt SOr 20

nil turirnn'u t fisn) unc 2 lNnoo

'nqraot llgct , ( Itgcr : 406 .6 niN
!v
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r0o5onfim16 x 1.10
^^;i6i s Heparin/lhClz Ulsnaufrill

Heparin feo (5'000 IUlmI' ) llns

f f1nmfi6n noit . |tcCI r ( lhcl z

16 . 188 n , lurhndu roo Nn . )

i8rir 'tii*N ooo tuts:hen ndlfiu

heerin 20 lNlo5fior unu tfot!z
fffiIr 25 lNlorhsll a{r4{11 30 u1}l| ..:

ililfi 13,ooo toltooultl u1u 1o

urfi rl, nruqnrnurorlornfl tsroron 6r
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if;uo'r J*,e ttncan&(?) onolnoulusau
aJ uquiiln, u ferric acetate/uranyl
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,l.ndu ro un, tfur ut.clt rfiliun.rru :r
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irrd6'rurirnfiuqurilunnl,t RuR'lsft noua'rs
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n10u

n1l6flmfn1!1'l nEgt,lll Ju r f,u(r6{

J0{mtol'r1'lrnhul,nolRd I n050n r1u10

Jo{ Jwtg uncmB fiLri1ldn lrfiu r fium.r!,
n{ lffir1lr I tlt l 25 ltjtun{ 600 iln . /o8 .

(ru l)
tr11&f,llfiU61c 11{O11el Rf, I n0lDn 1u
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qu6l1u.ldnff1t',lffi1u16!0{ JrnS [nEo0a

IXsuttnonlt.li lorll[t m1lffilf,rutc -
frndnrtrffrndrnrfiu o.gez rRr 0.828

;imrnltu (l n 3) 0nB llo'li Fuired t
I
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r - 0.927
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p > 0.05
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rTn..i 1 statistical significance of
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Dextran SOr/l'ldCI, tlRt Heparin/lbol,
d - vo - I
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I irm.rfi$JrcfrxBm1$ulh1u riroirnrrmo

;i
nauenriun'u unc x- 6om r efiuit*tur'utrn
nD{nllncdou nuirmlo r nd r norDRrlxfi16
qlnn1lndoufi{utc ft l.t iu ' firuenrhr
clnrhuiu(rnodlliriurhftU ritunr ruuc
r1nn1lm*norfir e i6 ,tfimqnfiraffriu

i+2sD.65. ?

T!
?
EI

x - 53.3

I.nx
I Stability of HDIrC fro ETAntgl, filtrate at 4

-30 'c (re< )
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f,raiedlsiritul U' et al
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ued{ lne u11 frttllctlnnlltrncnouclHd t j g .-
hemrill/ltrCl r qc llxd{rullDui ff{ uolu

I tl.tat 31 10fl1cfl1c tlJornutlr|l1x 4 t qsl6l

mfl{n111U[lnO81.tNugf,1ffIl [ncqlnnllIo
r s ; , a c 6uf,o{ qu I $un15ofrftnou 'lNf,Ntnfl o0rll|1

illnouoidluq{fi 1lfin, ln r nR r m:onfi tdnt
, J .,, !'

n11t9nl f,lUnltonccnouo8 2 16'lrtrllx
r -.i

ff]{C1nlUl]lnDB',lilNUilf,lnai, fl06rn0{nu}l

stokes ut&ott&11t1{'lui1 }DL-c . uffi1o

I Rd l m50R dlmlna{trlm -15 t 10u'tu0{
ea

18 f,llonB(r0) qlnml6ntna{nn11 }l}11

nlixnnotq{ r froniBdnru.nuor'rfiroffi ni6to

i6 prvMect " llnclednmno1 n.|tr1'lNo{. " ^"26n o\rf,1u.ld lo{t'lnn110nn8noufrlg16u mJ

i'l mlalndrnorondrdqrnnrr rfimruu fi

-30'{ $nc 4't riJurlm ss {u imlnd
r 6ulfium'lu{ur:nmn d{iu fr{lnionru'lc

zi
f,lln5ntnul rofft'lq1c I{DL-C 1A I UU l1n1

Du1{tOU 1 I OOU}I -30 d ltlo 4 u

lflrttoat0l
1. 1nfl 1l1u',lm llnu ntlnuln

! o oot
tntr1u1Io muo

5autrlllullllu ll$11l'l8lRullnm

Iil'un
FT}E I UO

2520.

AssrEn G, Schriewer H' Schol-
pohl B, Fntr$te IJ' Investiga-
tion of the HDL-O' test. In
Lipoprotein and CoronarY Heart

Disease, Vienna ' Greten H' Lang

PD, schettler c (eds), 1980, p
43-45.

Stone P, Ellis s, colwell JA'

et al. Cholesterol determina-

tion in high density ]ipopro-
tein setrnrated by thr€e diffe-
rent nethods. Clin Chen 197?;

23: 882-884.

Draeger B' Wahlefeld A' Deve-

lopent of the test for deter-

nination of HDL-C bY Precipita-
tion. In Lipoprotein and Coro-

nary Heart Di3ease. Vienna 
'

Creten H' tang PD' Schettler O

(eds) ' 1980, P 38-42.

JLmg DH' Biggs HO ard Moorhead

tiR. ColorimetrY of serrn cho-

Iesterol with use of femic
acetate/uranyl acetate ard

ferrous sulfate/sulfuric acid

reagents. Clin chem 1975; 2l:
1576.

Boehringer |tarnhefui l'bnoteat

Cholesterol ClloD-PAP lflSh

Performrrce &EyBtic ColorfuDe-

tric Test. Boehrirger l'la.rmheim

tuBH l{est Ceroa4;..

Lopes MF' stone vP' El'lis s ard

Cob.rell JA. Cttolesteol deter-
nination in high-densitY IiPo-
prptein separated bY three

different rethods. CIin Ctren

4.

6,

,7

liu'] 258.

2. BreHer HB, schaeffer FJ' Zech

ls, et aI : HLmert Plasura lipo-
protein ard coi"onary heart

disease. New Aq)ect in the 8'

Dia.gnostic ard theraPY of dis-
order of liPid retabolisn'
Interrratiornl. SlmPositm, Vien-

na, l,bl 12-13 ' 19?9.

3, I{anick GR, Ctrewrg }F ard Al'bers 9'

JJ. Coqariso.t of current ne-

tlod for hiCh density lipopro-
tein cholest€rol quantitatioir.
Clin Cheo 191? i Z5t 596-604.
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- lnfect ious di seaaea

- Non infeqtioua di seases

Detection of AsympLonatic blood donora :-
- HMnf ection
- HePati tis
- l,lalar i a

- syhilis etc.
Innunohenatol o {:i & Blood Bqnkj ng :-

- X - natch ing
- InvestlSation of blood transfrrEion reaction
_ Recruitnent ol.bloo,l donors

ltistocorpatibl I itY Teating
Thyroid Function Teat lng
Liver Function Teeting
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ZJn
TaDsha Y, Shiozara S, l&ri-Dto I
ad Frl.iita T. RoIe of z rc in
Interleukin 2 (Il-2)-rediated T-
cell activatidr. Scarrd J Tlr'bl
1990; 31: 547-552,

. 4. n. cZinc t tl trace element }lqltih
qe!
fl1qtun1ltf,tlld51{n& nu u,0.luflluto{ll
Lynphocyfe function, nr:nirtlouiuod,
n1:nl8nu T $Rc NK ceU. 10ltNdnm11. J.
Zn c1 I Uuf,lltltlft'tlfll1.t IL-1, IL-4 (B

ce.l-l stimuLating factor I, BSF-I)
ttns F- interferon i18\t,tui166fimn15

Rir'i fl-Z c1n T ceII fi groliferate
'lu senm-free cutture n'{fiit unc txil
ar DaalLtRllflO{.1$ l nu1,t :ar ccilu
.lun1rri0lfilfio high affinity recep
tor fl'lulll IL-z tD,t lyrphocyLes lns
9^!t' o 3. !t'llt I Uu1'l Zn q1 I tJuf,lmrin,llnlcflr IL-z
nediated T ceII

S€p,ticeria
Ar€r BA ard Fryalen A. Norml
leukocyte cor.urts in staplrylococcus
a.reus septicaeda. Scard J Infect
is 199O; 22. 25-30.s ,,6

51tt.l luuloflnm leul{ocyte patterrl
'lllt|tnd , 75 l1l,l4ll S.auneus ..septice-

4 oanra I Nomllnlnnuo{n1t t tflc Iiout ofl l-u
-- a 4 d.lurRDn 66 118 nl|1n1tutfit1ulu I rnIR00

t1?ro{irhurng.tu Z 1"u 21 ilulriru
q'lu'l!r lltu grlllona1{ glnnltm I doro{
E.cori firu 1 .tlr 35 l1u r iorirn,rt"enm
ffilx nnlrrtn8 5 t1u r|qlululrlatdDo
--, 1!l11l toltu (rnnn11 l0 x 10e /Ral ) [Rr

hI[ Chiang tbi Ar'8 1989; ZZ: 105-110

io rondrz
i 'a2 l'tg llq'lulunon{ ootltnunD{fllh8nll|&

d a i. .i Er .nllrrN l xuunutu,lu xxnll r tt&nu !0.t lNa

I flOqill.lrlcusltln (14* [nc 2416 n1!6i,]

dru) uiunnmtfiu unriufirlrufii ser:tic
i "-<- 

t o" .'arthritis z'tqcf,$ /onun1tll MI Roat1,)
d J - !, ;. . d

r fllllli luxtnut{q1mu r lln I n0au111r I l{rl

n1rfi 1u,tun,tn1ln0{ilot 1ro .lfixnu 
I iilfi u1

}fi)1i

Blood dmrs
Ciordei* VP, Bnittenbu (}l, Bravo J,
ttrghes ltA ad Xea'tfuig lJ. hewen-
tidr of irur deficierry with car-
bonyl irqr in fole blood dqrors.
lbansfirs ion 1990; 30: 239-245.

tl l4l!{ N10n1fl I fiu,t 6tOA1 1s n 1l J,t o | $Rn

mnNn1trr1101Rr40I nunll 1 uuoooil
n'l1.rifl Roc 1 uuoqcxl.lu I f,u r unnlu 200_

250 Nn.to,t I fifinluf,frfnninr rir rinl r unnc

nllrnlsD,ltrllllRculfl$igo lx;n1 uollrYuFtl

trr'lx I nrluno.t ttlxlflnwlhoio,r t !r|u,t I xlnu
12.5 nrY!/on. tz.a infifmZftar )$flcluUc
irr tornr:Gqretnfiaorirrdou eo iu :ru
lruillffitnnrrlficaruonvl iron .tufrufo

99 r1Uo1U 18-40 fi lnumr.lfifiu 
"r"bo-nyl iron 100 xn, unc n6i$6nmtl.1fifiu

pracebo xniunouuou I ifu l1n1 sg iu udr
ilnuiclnlnfin r ioerl r rRtlfiiornet rrpn
abeorption rnrili r uin r fiu,rm esx ao.r

. .i ,!nflllllltrt tlttfl5[l|unn unc l l{!$ 29%.lu
n$tmqN *t positive pred.ictive va-
rue rir nr"un,rruir,nyn,rc #o{ ru6nrdrdu
egx r'nuufiunnrrglm{ 13x 51d,rluf,i.lfi
lflm1n1ll d-x carborryI ircn .lud,l{dhJ't

urinfinfiulme :nfo qgiriruirsrhrriunr:
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.a
fft0{ I udfl'l9fi't't t{u'l

lsrte 1meatitis
FBn ST' Choi If,' r-i ffi' et aI.
hedictiqr of eewerity of acute

lnrrcreatitis : an alterntive ap-
prcch. tut 1989; 30: 1591-1595.

rdrirnrtfurrrfirns zoe rru fi,ir,lr 3r,
acute pancreatitis ritfrrufnforinur

.i
uncillelt [fi] I illlllt.rllllnBlm llno

;.
011xluul.rr0{1ln d1 ruofift.Ifi tfiol1ofiru

;t d '"t.l|1nltdol n r1.lur1rtlouu1c (55.7X1
rj

ununllolrdl.l (16.7X1 UOU 40 5',lUrJc
(19.?%) fi Itlurulll{ l]Rc1|oln'llulfintou

, d.
{nn1l6n'lqm'l\tu0{qlu0n15 nnrM l ululll{
lnnfrlttqlnnnltl4llr5rlll{lallnnllN B llu
e4otiiu nnten :cdurfo#u ud por nqn,t

lftfi aspartate aminotratrsferase nn

n.{ [ncrn-ri'ln1l l r uo{lcmfr l lB[Rcnnlnd
t- I '

qc nmunillttlurll.llD{ 01n1lrtllflfr 6l'11l'lln
lJd

n1fiuclff11nnxxao1nlllulll{lcrtlllg ?. 4

irnfitrnzfier (zl xn.A.) Bn&;nlnd lrI r ;"
i'nfirlnzfim (19s Nn,/an,) illtl rloit-
r ed13r4u1nfltn1 l|e1'lffilllll{ d,l lll!fl!xllu
nllinmlR'tlt610{11luulleluBElul|lt qc

lfimrutr ?bx dtllil nnc 80.3r [Rg

m1r|tlrruri1 ?9.3tr Cc I iltnlnllnffiOu{1C't
, I Jr,

t enlt.luJn!'|XLhU I Ulrnu{11{tltntnn f,1-
it t'

rnrn'ldlHntnlu lnncreatitis fr r iluriou'r

tlRElulll{o8nclnriur# iriru:crulijmnrr
.d

rnmxtnHoBl{u{

ttocarOiaf tafarctio
raal }Er A, stlvEir C, Brodin Ur et
af. erly diagcia of srte {tc-
cardial infarctiqr : e oqnriecr
beteea ch€rica.l lredictors. gc.d

J Clin L€b Invest 1989; 49:633-639.
q'lnfl tnu 155 l1ul4ll1lntnn1c1uD1m5

c '" e i ". -l quuu'lonlu[t{ I uu l1n1u1u f,,{ t uuRnHlE
I

to{ acute nyocardial infarction
(AMr ) ldlqlrrfioefirrnr o [nE 12 i1
1N{llR{XO1ml ll1}l1n'llftl1C'lo senit
qyoglobin, creatine kinase (CK) tlng

CI(-MB isoenzynellnnll?|1 electro-
cardiogran, ltRconlqiorrdu t 0uf*i n:'o

tcqlnnlrrlnod l n'r ruu AIII 45tr l;ou
nyoglobin lnc c'K-]ts rNnr.nrtlfi oun'oio

!,,i t -Elqr luou nyoglobin ludlrM t uun, !!!fl
Ia

l1Xf,OCc r UlrOtAUiX{ 3-6 dX. Un{&01
f , 3; -dmr fhu CT-MB Ccd{UU 6-12 i$. $n{r

o'ln1r $iilrcdu qvoslobin quiraiiq

iurdrlfinn uduifiul'ti'luil'r.rohunlrntnr

o(-MB nlrenlciol"dtu totrl cr i .riu

c1r-!{B flr'0 Dyogtobin tluil'l 6-12 ix.
un{Mt'ln1l qu'luflfloIl'n'l nu [nn15n1

cl( [nc cr-MB q8onl'l]tnstnnlruc I'ln1'le
n -a

l]nEt|lca flldml lcxl0l 20 iN.l4fl{N01n1l

AgirA
cooper JI(' Garter c. Bffect of
agilg at serrr alblrin. J AL Geri-

atr Src. 1989; 37: 1039-104?.
!6.d.o

larlnllfintnlcauontNu'lutlNqlnfli
d{o1B (55-lo1 u) q1u1u 241 OU l{U'I1lj

mori'ruir.l 2.9-4.9 nrjN/m. riauunml

o1Bfltn1 lumnflLlrucunqn{ 0.017 n5N/
rl

m. Zfr uionmrrnrm0t l4x r ftoiarulrn
nir es i uionont qx rtn ro i qrrinrr

n*Durnqlnolu lriflrmixunnm'lrc'i1'l
nrixo,ts ?o fr rindlaru&rn'i1 rf, u;otc

dAtInol[lflu ?0 0 f,1r$ofixontxrqufixRa

nrulrrintrudat qu rrdmo'i'rri'tqcith{u6u

mn lnuDt'lno1H 'laun n1llnJrfl1 n15nu
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01rnrfoHtrrR1tt uncnlrirnrctrnr4o{.rfi
It

lriudnrornr: rnqrnnrrfintnirnrirorufirn
d d u , - - o zli

r ru{ | snuDsmrECu ohr.fruquiil uSouit 2. "' . C
I R$nn I Uulln I l0l\tq,lu n{Ut|nltm,lq U

rnrc0'nuiunmslurfiomotfrdrors o1r,ld
g- - 

I a rll dll re.luBnn{rnlc1le&1nn11n1l&o1ud\r

r,i Fmr.otei.n
t{arty V, lb(aveney T, Ihkes C, et
al. tse of lipopnotein(a) tr,p(a) I
in tle asseamtt of corornrlr arte-
ry digeage. Clin Cb€! 1990; 36: gbl
(Abstr. )

tfrnrr6ntnrtrelstiaornr:ir r or lo

corpnatl. ariery d.isease no{irh8 10fl
rirnr:elrcrlnrcdurlriu rnrurr;5u unc

Lp(a).turm1f,N1q1nilhu 32 r1sfi | iulre
nl-r,tclnlturr'fi u'l:"unr::hrnfi ofi intreiir.rq
iD{ MiriaD Hospital hoviderrce,

c d., , g .i
dnmlRU0{tltllltiun{ t| -20 d nonll

orlqio 1olRf,rnolon [Rs tornfi I ilolrd.^)-..lutilrro{lnlutrhhu filun*tu density
gfadient Ultracentrifugation lould
irlrtde Irqrcudroaolu'n c.lneur.nA 24

4a.rta
nu I nuuun I u!fl'lu11,lr1f,tn1Etr]{'} UR,0q1n

rirnr:ounlnlulrli6u&r unrriludruar.ur r {r
f,{ llRlul0nnrltrt,lqmulmrna r R6l I oot0R

[Ru lffinn I t015n trlu,rE | 0u'ldr| hu'11m5

lli[t{lr lne0lterne r fl61]ml8n [Rclat
nfi r zotrilu'tntmr.nfiudlrn.ryr 1c I Rd-
r o0r0n.tu1n1rftr]16u liofififo r nn r onran
mn (LDL, HDLz (fl! HDLs) I t6uu[r.h{

(a) rr, .lir fru#li,uriiqduuiou,tuonnrr I fi o

ioun.ir q. rr tu:cnc zt $mi iru
dalotnn ldolto.luf,,tu wDL trnu LDL 11

fiuerriurn r rfiau'lilioan.ir s% tru rol
nniqln tt dil*ri qurfu6u 9.4% rnrtio
zz fiuorri rgnmr 13x .lud,luto{ vLDL

ruri r i&,turi?uro't LDL : tg.ox Itdn{1'l
4v 9-! ; -rrr|}| l9q1n I RDmin-he fi1q1c$R{0m1$11

Rhode rslard [nr 3r r1B c1nfiD{rjarfi dMrnrfiul{fi -zo'r odr{ios 11 ft,o.r;
n1r r nrffiin lurifigln'ui{ed r i{n *tumu n0un1i[sn.tnlflrh6u6rui"sn,rriudruo,i,ur
rnc.l-mudlrdfirrorfiurdumoorfioofirqc rirft rionr:nrtc|Rdlmlofl uRc'tnrnfi-g ,tritunrilerunl nriuiLnui lernf,rnoron, rroirFrurirurorrnlrnrhfii
tnrnirtolrd oclffiurftr-fl [fla !p(g1
finirunci HDL unc apo a 6rnirnrilnru scbaefer R , Mouaaa pB, t ilsdl pNF,

Podlicrrl odrrt.:fie,[r rcdu r,p(a) et al. plao lilrpoteinq in beel_

:r:i"i{, 
qui(hnrn.irn6imlrnrorir*nn thy octosqnriarE : lac& of r€drced

mtlftr t qnu 19.? m z.z ln,,rm. 1rifi HH'4 levels : Fe:ul-t fno tle
,i:l*t:tt:tT41 Lp(a) qr'lirftdti narinerr uearb st.dy. retab ctin
lnnf,trl?1ltxutlft)tti E.n 1IrS9; g.8: 293_296 . 

,

etrrdcrtnhnr I frronr:1fi rfi rqffi nr:niol
Tiedbk rnt ard E.tan !G. variabi- lo,r tot ungfi rou -ngri"ori,,,rfi"r.io.,lity o ripopotein @tnticr frroaa ,aroari&,r,.,r*unoarria, ,o_n;
in senr af,ter p:orqged storElre at fl fi'udrornr:unm.irq, riru 

"."aiorr.r",r--eO 'c. cfia cbir Acta 1989; l8o: Lar disease (cvo) nrtqialuiuunc telt?-r5s. 
I Rd I notsRno{ 1n1firh6u lumrfx,l*taii
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d.iMmglu .lurrflc o.f[. 19?1-1974 ou

1NM)1nll[flOilto.t cvD lodnmmolrnu
lusul'tR1 10 fl (o.d,1981-1982) rfiuu

- -- i
rcdutrri riurio to iriou rnrir,ru{riy.r

106 nu[Rri1g 5? ou fier raiu arorsur,E

allc 83.8 $Rc 82,9 ll6r'lNn10u r|R1 X J
SEM lD{ LDl-cholesterol : 152 I 3

rln./ oR. 'turiufu una 14? t 5 n./on.

'luldlu ltnc llDl-choleaterol = 5? + 3
Nn,/6n, qunufi{ tlflu 46 + 2 Nn./on.
.l!lli'tb trt t un1u1&ltono't.t DU1{Nuttdla,ll

'; d i cqlnn'ltFlflB10u1 ut0,luouolunnl{ou r uu

nRNOIUnrl \u?l'l 'l0ll'l ?l1N }IDl-choleste-
' .jl , . tirol }l0ln'l1t Ol I du'l0fll4 10 U0,lFlUUnO

cclx lfluaulJxdlg [Rar l HU{ 1% 6lls,l

ru{ (p < 0.05) lxor uununnr no RU

lNfi LDl-cholesterol Rsn{uio HDL-
d3 .;d

cholesterol I wluu'luou n6MNolulnu 80
d t. ,d , ; drl 0nlxNltullull'|qcr llDl-cholesterol
ROn.l

Cbolesterol
Ibole lll ad Clresler R. I!rc effect
of surfactant qr the enzptic
detellirrBtiqr of choleetenol with
lyophilized mterials. Clin Ch€o

l99O; 36: 960 (Abstr. )

n1l lrcphilize d5il rnnm.lH06ll'l

nlrrhilafiiu'uo{lnr Rfl r noron loui8lf;., '" ; . . .
tDrJllxilR{ U1U'1fl'lrf'luuomU1 t0u1$lqsN

dua
surfactant ugolu n15noflO.l UICslnAT HRr,
u0'l surfactant oDrjARlu1nllollcxoln-

<p!
r nd r mronlcHa6.li r o|lldx 10u'lilu1lt1

M-1000 ( Technicon ) llRc'Ii Cobes-bio
(Roche)'lumrdl{luttnctiluHRm-ri1 lyo-
philized sen-m c3u'luon5t|,l'luoall I lx

r ! dnllll? nud?llfio lll0nolJlltl0t surfactant
J. ...

R{C1nl6N [Rl9lntnmtsur rla1 t11u0f1t-

md{fle fiu I yynhilized pooi serun,

aqueous stsrdard (heciset u0{

Boehringer llaru:hein Diagnostics)
c;lnu /ll|f,O mn1 lx'llll surfactant N

nnoirtmnoonr:fi rlffi iurlaa lr'ophiri-
zed serrir [a1rN floof,'llflu n1UN16llS1u
' !:'

Ei'r ufi:-rnotir fNfi surfactanL rnu{{irl
I'lfl1u1u6lun1t r nO 0nlulflNuStu oll.n6n15

to.rululio RA-1000 cs'rofldolrluH 5. ulil
g\tt'lil11U0m[1c1n 11'ophilized senin .l;i

InOt U.i ?5% llfls In0i1fl\i l10U'l n1LhU1&

surfactant noR{ O\tuutll,Jlfl surfac-.

t€nt l'lIliNltf, q{NO11 fl1Qtu 1n nonlJ

oilcdoG&1mn r Rfl l oo5Dn 10! [ cr"l1e du

J.yoplri lized sarnple

Gfrcohoglein
osthrd Fts' Jr' Smlkovich OF ard

SchechtDn m. QEntitative rela-
ticrship between plam lipids ard
glycdr@globin in type I Ftients:
l,qgitrdirnl stu{y of 212 ptients.
Disbetes Car€ 1989; l2: 332-336.

i1u{ 1ufilftiln1ioixsiolo t RF I oorca
da

Imfla I dolro |tnrnflu'ro61 1nnuu'lur{ 1u

ttnt411u tlpe I Insulin iiependent

diabetes nel.l-itus ( IDDi.|) 212 ou 'lu
iuUU 3-7 U lluijsriueml in1n15| ngu

Injfl.ttoilFlr Rd r o r 50n un5 10rn6 r m1i6
- - t- i -qsdx uEnunls I unultun{ro.i nnulodlrJtnfl

d--
UU OU1{ OtqU iounli I tiilJu'lotonaurflu

,p s ab i d
lNrl&r{u6nun1l r flN o{ 1gr5nn r d0't5o [n:r10

r nf, roo50R
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Di&tea
Feters€n XG, Sc.hultheis M, Rosak C,

et aI. Diabetic tEoteinuria- nbat
do m^r*er poteins convey? AtrLEI
&dolrrino. Stoffi'ecbsel 1989: l0:
sa-$z.

m1Ci6l glmruLar nnc tubular
narker protein 01916 ELISA .lu 630

&lodrrqrniindmc 24 rtx . ts.riu,ru r m
r.r'l1u type I 186 t1r, ru.i,rfinr:iulrj:
ad
6uoon r frrourrmo r irtouior rfiurnRtao,r

rgdu-rr6on.r rd,t 0.1 Nn., rrac 6.6
!n.,- transferin 1.5 |ln, a'nufiu fO

lll1., c 1-acid glycoprotein 1.8 In,,
Iysoenzyre I .5 Nn. 0Rs p2-r,mcroglo-

.b,rlin 0.6 lln . i'.t Olooerular rDarker

nO IEll, fgg, Transferin, O'nUIU ttnu

tubular narker (c r-acid gfycopro-
tein), lysozyrne, p, -rsacroglobul in
qu t $llu,tftoN, nu !n& nrnul6tu00nN1u1\t

iiddmc qaft dnuftuunc transferin l fui

186 llflu 112 rrir lnefr lysozyDe unc

p r-nacroglobulin lfrr 14 Ru 44 tu1
m nlcU Marker protein i,ldfrnrn,lt
drgiiqilr:nrord 1ffin1ix'od'nuful csAil
, i ^ a.,ja tflo [flc r rD1!1EhNFl1.lnl1ft\i nccNurrluiri

'lunll'lUqAg UlU diabetic nephropathy

Cefalu ll[, llbjia E, Arente GR et
al. Comelation of sen! fn-rcto€a-
rirE activity in type I diabetic
clrildren. AD J trted sci 1989: 29?:

244-246.
a aj D,slnm fnrctosanine .tltr-x.lufhd

c.ia
r onr,r r ih I mu1,]u,Iype I6i 51U :a6u
fructoaanine eirurnnrirdlfrrriiri',ursdu
HbA tlr|ou (r : 0.82, p ( 0,0011 l|nu

-s.c- -i a Z n
f,xr{udo nu1sotru1o1fl,lu I n00q'tnun1flu1 }1

r c1!ti0u01mr$Rcliouuouun{u nn'c q'lniu

14 'iUOllC fnrctosanine tlnr HbA
, C a-. e , J Vu'l'l n{ 2 flltfiuo nu a1l enut8{lt1gnn,lu

-; " - .,
I R00l|Oflc'lun1o'luf,Uql n8u (r = 0.45,
p < 0.01 llnc r = 0.58, p ( 0,O1)

A1l|R'lOll U RO{ 11n'l lgri 1q 1Oi u ttlj fructo-
da.v

sarDine ru5cluiu 411 nu HhA .IUO1U

\e<v -". . ,Zmlr|flu dnu r8aumfr1nlr tfloo tD.tnnNU

OoI|Er
Abe Ar Yuslrita S F rl l|orn, A.
Senaitive,dir€ct colori.Etric assay
for Ooper in senu.Clin Cheo lggg;
35: 552-554.

l6lmnr :o:r qiotcdwo'r uor toariir
U1'n'lH t nOfl ttlu 4- ( 3, 5-dibrorno-2-py-
ridylazo ) -N- ethyl -N- sulfopropyl
anitine nnuiufrrYrrirrrriuri :z'z s utir
io 

"huL.ting 
r,rustanJe "n r"no{uir oeo

tt11ll t{m (nolar absorptivity 80,OOO
_ ,.i vL.nol - I cn- 1) mxln[Uto.llltja 1nO0{

6 , 3 ;- Dno.t[o{081{uot 5 Nn./ROt Alsndotlao.lo

0. 1 tn . /fior rrv fior r , O una 3, 3%

fl'l Htttfo'i llo.t [h 1ul 1.03 tlfls o,72 un,/
On. O1IR'IOU (n=10) Between run Cr!, :
2.8 tlfOXO{|lo\r l,ZZ Nn./M, (n:14]

| , a uu ' av Ld
t{U1'la1n1trlxfl|.t6nm0 St€rdard At@ic
absorption spectrophotometry (X) r
: 0.9?7, n:56r X:Y : 0.99x - O.lz
s(YX) = 0.08 ltl&n1ltul1lIq1nE10
ruRn f,{nyf, |tootiux 1ouonx [ftcasfi1

biglrceride
Stein EA ard Steiner Fl. Trigly-
ceride Easurecnt arrC its rela-
ticufrip to beart disease. Clin tab
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tbd 1989; 9: 169-185.
aa

nllr'lffrnn I tolrdl|l l noed{ rttrr1Mh
.r o d! 'n0tl1{nRunm Ntrllllflllt{l.Enu pencrea-

titis ltusn{ unc d&iiudtimrri sh.rcoseJ .-
intolerarEe, 11n t imiudu[RB'lg dru

cr trdlfud*rnrr r fic atheroacrerbsis
- t "i , o
u1 rituiofirrbi n1rei1cinlfi n'R I rtori6i e, I
I tlo t ljlld'lullll{ trD{n1lo at]rerpsclerotic

!. 6 -lrisk U{q'l lUUtO, nUlll'l0 LDI,-C nn1
6<

l*lnn l {D.ll nE high density lipo--
protein qf; r inrn'r:meour:0.rfi ilrcdcnir
flo r ft uro{nrrmrqiar*rnfi r mr:d fofrns
frlonornrrenoc6udnu t qrc r R'Do iEn.t
| | d u a u'd
fiu.tlulll tfin11li l 0u1d|l ltrtflHtolofl un'{

clnuounroufoBonlu$e[d1 usflr:il6u

ll1ffil1 nl0frtlXnflm{[X U',lll0'l't6 8{

l tl|]ulrnfi 1eq luuoarenlN l n[{t0{16n11

nru,turlrruou{ufd

Lipqxoteinia
Iuirlgrprth IR' hIEr AS ard @',egg

na. Irrcreosed |rirDry aralqric
rcid ercretian in ptients with
abetalipop,oteiraia and hozygiotrs
bvpo,betafipopotei-mia. Atltero€-

cleruia 1989; ?6: 2l-2?.

ItnU phenotypic abetal ipoprote-
ineoia I lfi)dfltn cholestero.l. hmeo-
stasis fltn1Mnlfi{ lelltUlAl Rf, lnOlOR
i , d aa
14111{n1B1flN 1n916 sterol balarrce

technique nnol'1t16 isotopic choles-
terol turnover qtt$ nA uoclnSlg{1|l
ieS-d.

[$oll1't ut{u1'rooll I t{N o't n1ldl1.r1a l nf,

t nDloflqc l frullbmrlriuGlrn re\rBlonic
acid .lum1drr1d rfur[ncriuDonrrriiddrru
dE B -

t ttrtlu l1U{1uU le nevalonic acid
iuoonrrridfime 24 nN. "tufirhu ?

xlrlu phenohypic abetal.ipoproteine-
rda t tlutnt-nn Ollloll t{U1'l}ltlluN6l'lff {n11

ogr.ii'orqu (!4e€Ir+sEI'l lri1fiu 5?,2+10.2

rnpl/kg bd.wtlday' ltluunu 23.112.5

nrcl/kg bd.wtlday) n 1o?0{n15lllNtJl

N'l0t rEvalonic acia quildnmcf,mj 148%
J

uel $O1Aom1mlf, il I ffl1c$'rol Rfl I oolonl|'l

l1{n1ua, g16 steroL balance techni-
d @ E.

que t{U I t$l 57% qlnml$ntnU Atnlnll
nrlqi'ot-li!'1fl rrevalonate tluiif,dtreqsfi

uiEluili .tun1rqf, riu#rrnnderrnrrRirt
10rndrmrsnld [ns]ruuti,'i1fiilirlHnf6lu
mlndou&nlo{ rfoclonrdlarnrr r iru1:n

fi r "na.',ni,nrr'di , rn'lrtilo I nd r ooroR

r -au||fft tLa$
rnfnt't I fnun

6(
flE t llQuonllltrmB

rnningrds r'ilsr.turt

tl

6U

6nit.)
dt

t t{l0u
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n.nlt
_ _1_ - __-r aaDa -."n2q'ltrJ.f lf1a||r|O5|nDdDdnlJ I s|DC

Alc-ohol Cormtertreaaure _systen3,a
(ACS ) t}l8 I Xf|oQ|l1ftl ltltulnotmo{n5,rq

t.1fifirn rBRnDEoR.lu I Roi q1nflM181q ,
odta

tHtB IlDUle.l IRIUU'XR I UmUDRnOdOR

tu I R0arnglul'lR1 1-2 |.t,tx ltunllntlq
la[$m$ncnnm{ trtlEflltnl|mlm{1u
druutmtrr rmrto{ sensor r itu suri
cordlrtor t nf'tcdxnultnlcDlnld I llo{
ro|l rUu rhc I nflrDttflr lNr Rntcr1tmnll

it'i,.;
tmougl8lffiD{tng.t ItU Sensor lcumu

i-cd
I elB{ffi 1q'lclllxlruonnodontu r aoeir. g c-

unlEIUU$RlgiUO {[ln n198tlREUlnr{n

!n liu
&Eure krsq|al Aloohol Tegter dfin

fflrfl (Portable ) rrla | finnlEr'oio

rdr iu:rur-#r r nr (Disitar) rafrar s 41
' . a e a3 al$lu.{ mo l uunt$ l llDt . due

6c -Ibtetest JlmO iifd{Ifo ufilnrnrir
ruir nnruf,m.r'r tifinrern r iulir rrnrc
|l1 'Un l U1 ltnruonqlflq8[flrtffl l Uuno lnt

.' o. i 6.uf,r f,rirciorhri (kinter) qtdlrin

rhgltrifro{nrrollcmuonnortod.lu | fiDa
t.i

I . ReOUer ueqlnnltuutalssluHluuc
q e' I -ro ilnrtn{ nun1lf,fut f,smt u6lu i{[encuuuluu

l'{uq1u'lunnuflcufl 1fi||fi f, agEdle $10e11r

$tltfltnrl
4 ouu. Ro tD u0{nu0un51gc1nn1lu0tn

rrufiis-r1l rfiscRr uSorrufi&r"ulfrrmtr
- <. -ttn0nnglUudloq (Safety First) tdu

{1U.lUll{,t lUodlUntlx
l!!

, 3. tn{nu unllutcdl|dmruD{unnlnt
'. . li

I f,Dulou I uo{qlndfrruiqnpuf,$nfl t.tnD
,tfrr inn r dutirortllogor{ tdu {1u?t.l{d1u

i-
Unm Itlulntnllulfnlnn9n \r1t|lmne11l|I - .,'
tnDcflH r unu

urEnBU r ljuxsntlr
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ailnr.Saa-udorr, l e-oq1a uns'l-r: r o=vro-oarrr6

llatrix Technolog ies Corp,, tlSA
3 t 6 d D. - a

I llt&rxn6 t410fl'ln1l11u rtrutnl10Lnl0nn.ttt'
r-triog, r {oqrlunclsr etrqffinrrNncmn ,

n'lllll I D1 l'licroprocessor Technolo-
aigies {lUtuunond

ElectratrFtteflt t tl|.tltl I ljollut$BnD

fl1&150.1i no tho! lqoql{ ncletetr
td laufinr:o'rurunr:n1rrirrrufi1slllft1.;'lrllldfllt8r i{d1mln[nlt nMlqlntsuu
]n1 0{u ,

t. Grnmroldrrnenrgnndo{ uRcltxu

tl'l (Accuracy & Reproducibility) 1X

l'l{tu I tltld'l\iOO tll0i'l.l IJROB lllNO?1Nf,lO
;r

flnlqruD{q1fln11111!0{f,1tRc8'1U. OflntUl

moffr1utffln1aDu I noq'lno11U I rlo

2. l1n11un1lI'l.t'lm1e I 11 lNr5lfl

t1R1t41\t1U 10un15trtuomhm6n o$d1lnC
n 1r

R',ruo181N16rl r l ?tf, Itot
3. 6lrfr1nl|Rc{'lH.un'lt.ld,t,lu 5l1N1ln

]Rflnl '1qd1{ 1 lrnFnRot n.t 30 xn.
lou.ldriulilruonri'I, m1f,An, ftliorfiio
IR!lN{lgu)nuill1ol lltoltlo Pa.steur

llfl! Pipette Tip |ftDNicult-ho Tip fi1

oull0l I U'l [Rc nlc ?1olo'l O'r1r|ORo'l 01 lltu Ix
I NDIIR'I

^z4. Uo{nuouffi1sqlnn1too I io rtfi1c

mmlnuisnou Filter iU'lO O. 22 tm 60
a

0.8 tm tlHeOLfUU'lllO{ Aercsols l1nc

f,1N1ln Autoclave 10- -zBlectratrEtterr Nl|RlElltru O{U

fbcro Blectrapette dlxllnoo
rhosdrr,ludrl 1oo i{ 30000 1rnmier
fl1rn5ne{1tJlllnl{ [Rcnn1qdour|1{.tBR1t{

OluluUU Liquid crystal display(l,cD l

1oa0 Fi]-t,/Dispense c{Ulrnoit, {no-
thog, Auto/.brn8l fl'lnlulllon-Un8sd'l

-t6lurhmol toulnu slEed 6llrluo{a11Nt 5x

rr{n1rooftiou une catibtrate riru{uuiu
");rlln I rul}10$ltllllll0o'l1IIUO tll0RllNm'l s'1 -

I rflrqc lxtnnlt1.U4ulx1st ot6'lq
}licro ElectralEtte d'lmin'lt'lu

n1ioof,1l8ufl'rurf'l{ I n{ 5000 lNloiRal
losurNlutnl{ L-25, 2-100, 5-250,

10-1000 nnr 25-5000 l&16nnol N l.tode

tD Progran lu I R0nldlaon1unu llacro
Electr{pette llo | fil|fl1tl Pipet/Dilute
.luf{lmtnoo Ru rq8ql{d1tf,uR1u ReEatr.t
/Titrate f,1x'rlnunoud')ifls*'rufioofiuNr

l ijuf,'tu.l

Itrlti-{hannel Electrapette f{1

Nlln'li'l'll.l1ui1.l 1 0't 10000 'lNlalnoi
N?fl1oo{u t-250, 10-1000, 25-5000

!![R! 50-10000 1infnn65 |umsnu{'] n.li
Microtiter Plate oofi'lil'lln 'l Serial
Dilution I6 u1slulold dllflvn1a'louuu

BOlUllOUns6XuS|&O1U1N16ilrh r trfl I tal

c ffirer{
1fiu1Muu l no qlno

321143 nuuln.lnuq io.luu!15

U1UU',r11 nrlrl. 10120

1xl (02) 2132155-6
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