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Abstract : Production and Purification of the re-kDa Carboxyl-terminal
Fragment of. Plasmodium yoelii Merczoite Surface protein-r (MSpl,,) as a

FLAG Fusion Protein Expressed in Saccharomyces cerevisiae

Sakkhachornphop S* , Pichyangkul S**, Hirunpetcharat C***

Background : The 1g-kDa carboxyl-terminal fragment of merozoite surface protein-1 (Mspl1r), a

leading malaria vaccine candidate, can induce protective immunity in mice and monkeys against

challenge infection. The Plasmodium yoeliiMSP| 
r.can produce lrom Escherichia coli as a glutath-

lone-S-transferase (GST)-MSP1 
rs or from Saccharomyces cerevisiae as His6-MSp1 

1e.

Methods : MSP1,, as a FLAG fusion protein (FLAG-MSP1,') was produced trom s. cerevisiae.

The FLAG peptide composes of I amino acids and is linked to the N-terminus of MSpl,n. After

selectively cloned FLAG-MSP llr-expressed yeast, we optimized the conditions for production. The

FLAG-MSPI1s was purified by passing yeast-culture supernatant through an anti-FLAG M1

antibody agarose gel column and characterized by SDS-pAGE and Western blot.

Results : The optimal culture incubation time is 48 h. ln passing through the antj-FLAG column,

up to 30 mL. of yeast cullure supernatant of all FLAG-MSplre bound to the gel. However,

application of 40 mL. of the supernatant gave more yield recovery after elution from the column. By

SDS-PAGE, there was a single band with similar level as His6- MSp11e. By western blot, FLAG-

MSPIre reacted to anti-His6-MsP1ls serum, anli-p- yoetiihyperimmune serum, and Mab 302.

Conclusion : These results indicate that MSPlre can be constructed with a correct configuration in

a form of FLAG-MSPI - fusion protein. Bu[ chiant Mri Assoc M€rt sci zooo: ss: l6t-71,

Key words: Malaria, affinity chromatography, MSp j, FLAG

' Division of Infectious and Tropical diseases, Research Institute lor Health Sciences, Chiang Mai University,

Chiang Mai.

" Department ot lmmunology, us. Armed Forces Research lnstitute of Modical science, Bangkok.
**'Department of Microbiology, Faculty of public Health, Mahjdol University, Bangkok.
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agar 1rJ:rnoud'rs 17" yeast extract,2"/" pep-

tone, 2/" dextrose *at 2yo agarl ldldTnlafi

ro InIai rdu.,ilu vpo tiquid medium

1f::nouriru 1% yeast er(ract, 2o/o peptone,

ruas 27o dextrosel d ao"r rilunnr +e d'rlil,)

uas$ Ei'rd zso :ou oiaurfi ri': urnSo{ orbitat in-

cubator shaker (GYROMAXTM 732R Amerex

flu'j'rfiu6i'l,t,""
te J " -tOd'ltJln ll6tl AnlQtl

,4a p. fut"io^rr^ frn:oacfiIunis,: z d'rMrriu

lu t zo ra"'rfitrin,rfi auniu""
1 ^e u , - in1:flnulR Ft nun0flltqntxo $'ta't t: u

iflrnrrruorn E coli t ro,r Glutathione-S-

transferase (GST)-MSP1,, uncnrnr{odad Sac- 6addtoiilrra*aluirndouua.r.r,o*r,.rEaoiypo
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^x : -uo,tnunltnntfla 1a1tlgLFr" uonalnu n1tqor

n:;d'u4fid'un-urirfl CD4. T cet epitope peptides

^ ,J^
fi5a nr:rirfl CD4- T cetts fiirnrrcniu vspr

t9
aev Jr,a -s -tfinu ullt&NR n nu lnou Lrld'r 15n

^xu 0{ nunl:n n rta tJ'r al LlUtFl"

ruauhradrflunfn a']nn1:maaann::dunfi r{'l rden r d 3o"t lflunar z-o iu ornriurdonrur

fiubinumnaa,rrJn 6 rir H vsp r

lrauauadda MSP1

CD4. T cells zanfilr'ru'iTruu",lnl alriunr:ao

r{old'ua"nX B cel knockout mice d.llilfi a

cetts 'hir',:nrs rdo6od'?a Naspr lila.rlr:n
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rrrdrlrnRfi nnr:{fl ndriurlfl d

InstrumentsInc.) AnOlnU UlUltAUnttogdtl

(Cutture supernatan| lilflufi 5,000 g 30 !1fr

udrmoraaurrl3rl MsPl

ilfi ar qiufi r d'ulrlu zola

solution aon udltAil Anti-MSPl serum t6o
19

01{ r/1,000 il30 Anti-FLAG M1 lvlAb 16001'l
&ce.i

r/4,ooo ua as roo pr- d":l{fi sz"t t ';'rlsJ.l

t'r.A e. a A
fi,ll?Yto fiRrJfio,t tuut':al 30 u1n r 0n5ur?n't

fiqoilifi-rmd'?d 1N Hrsoo fid dB 50 [rL d1u

rirnr:nonduud,rd agz urlurmor: Ioruunio.l

CERES UV900 Hdi (Biotek lnstruments Inc.)

iruiunr:rr FLAG peptide 1di6nr:uda'lniu

unriilld Blocking solution rflu 1% BSA,/TBS/

Ca $ae Washing solution tfiu 0.05% Tween2o/

TBS/Ca

:
3. nl:rfl;u! rr,tsrr," }iu3qnGloruld Anti-

FLAG Mr antibody agarose gel column

" "" J lz a
rjrrjr rd r.: rfi o i arilil Dtatyse'lu 0. 85'2" NaC I

J^el.u
(Normal saline) Yl 4Y oUlnuoU 3 n:.:t anlao

Ja n A ^ < Y
Phosphate g,: oH luo'r 'r:rnunflda nlnuu

nronriiulriixnron ru1rl 0.22 Vm lail 10x TBS/

Ca (0.5 lV Tris pH 7.4, .1.5 M NaCl, 100 mM

CaCt,) a.,rlrJ t dru:rrunir.r g d'lrtatrlrrdurrdo

52Oo) oi?s 0. l M glycine HCI pH 3.5 orir.:riar

s Mrro,:r-l3rror: Get 'iruru g n*r orTrud"lg

TBS (50 mM Tris pH7.4 , 0.1 5 M NaCl)

odr,rriou s Mrrol Slrn: cet iruru s n:l

7tu6n611'l,t?rlJ
19

Iofli6 rLrsn ornuuu16onlnauddi'r,r MSpl rdonarnnrdrl + n{r ud'1rfiru HRp-coniuoated

lri6ilrrdu,:uflndoriouu YPD asar dnn{rd so"t goat antr-mouse lgs (Organon Teknika Corp

Boxtel, Holland.) 16001'1 1/3,000 fiatJds 100
uc.J ^ jf a . v

IrL or,rLlr 30"{ 1 n?t ,] [ 0n5ur'1n1n1,1 4 nt{

rudrrAil OPD substrate solution fid a; 100 uL

lflunnr z-3 iu ornrfurirrdoorumts': ro InIafi

hln''ul.lil ypEM (ilrsnoud'?u 170 de]irrose, g7o

glycerol, 1% yeast extract, ttar 2% peptone) d

30"q [ihr?n1 24 g'rlrJ.llrnendr 250 rolJrio

rt1fi rda n:u n e r rfir rir rdu,: t{01ilr':r onr

FLAG peptide !!ns MSP1,e louritJfifiiarrir
Anti-FLAG M1 mAb t[At Anti- MSP1 serum

Iouifi elrsa
'lu n r:n o do r urnm # rfi ilr raillu nr:rf,'e,l

r'i"rfia; ti.rdoCarirn'u,rh vpei/ fi za"q rilu

r?n'r 24 d?Irr,ruacurdr 250 rouriourfi a1n
Y
uunlud,:Lu YPHSM (1% de)drose, 3% glyc-

erol, 1y" yeast extract, ttas 8% peptone)

n':r rrdrdu 5% yeast culture un;tfiu,:fr 28"{

rflunar 24, 48 ua:- 72 "E'rh.:orliroiu rda

n:unarrjrlrJrlufi 5,ooo g 30 !1fi (SORVALL,

DUPONT instruments) irl vrnaorvrr-l-: r ru

MSPl loclid rLtSn unvrordorurl3lrru
19

nalnd nllrr rilun:o- eir,: uacfir irrrufil:du

Ioa Labstix 'L (BAYER)

u'ru1ra unrt0sdF|tr1rQ0Q'r{L}1tnn']'r rJ n ?u

Fl'r 'l 5J nouu'llJ'lLdtufiqNflai ELISA plate

(MaxisorprM immunoplat, NUNC) fia nc 100

finoi ornriurorSfltJ Anrj-FLAG [/'l antibody gel

z. nr:nooounnlS t MSpr tlos FLAG cotumn loufludrrfi zso g z urfr lxuaorn
.- .l

peptide l tlalu{lnoudgl l6lu]f ELISA

ul fi a"t nfl,:6u dr,:riru 0.05% Tween2o/PBS
/ - -." J AA d

L tJ O Rl n L d tA Ul u l tJ d n L U't r d U.l Lt O fl L A : U rJ L'l

+ n{.,r lfiilriru 1%BSA/ pBS fiaeJcE 200 pL
J - qrr )n 37"q 1 Z?L n LtJ0nl! tlAl OO[0'] Blockino
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FLAG Marker Peptide

Enterokinase Cleavage

8 Amino acid Ml or M2 MAb bindins site

N -Asp

5 ' -GAC

3' -CTG

Tyr

TAC

TTC

!yg
AAG

TTC

AsP

GAC

Asp Asp

GAC (T ) GAT

CTG (A) CTA

Asp Lys

GAC AAG

CTG CTG

l

i

-cv

4. nltYrodoun?l utdnrr,or MSPIllg

SDS-PAGE ltas Western Blot

-dnlrnndoun?'luuTdn610n MSPl

{! ra,r rGuu !fi fl u niu H is6-tag ged lr,tSe t, 
n 

d l.r 6 n

duor nria.,rrJfi rJhnl:?o,r David Kastow' Insi6

SDS-Polyaceylamide gel electrophoresis (SDS-

lu chamber uuua:air,tld Etectrophoresis

butfer pH 8.3 (Tris 3.03 g, Glycine 14.4 g,

sDS 1.0 g mrfiinfu 1,000 mL) udlr}iau

t' 4 ia J r-, o A e ,tu:nu2il,u stacking gel tri0lu:nu rndaur?lld

Running get r.liun:;ualy'lf,rlflu eoo hori
o u n'irri,':Iil t fi ui.:tl fi t rl ar s dr u ri r,c? a,t ra a 6.,1

ilanrEualy,lflr rirus.iuroa rurrir Brotting rfio

riruIil:6uaru!uriu Nitroce utose rirdruvrd,r

irlltialir..t:fiuoi':g 0.1% Amido btack Lrn;

6ndrurafi,'rfi nniouniurirlilir wesrern btot

'hnrrfrr Western blot 6lornir t:itro-

cettutose fi Btot protein riflrifouttdr Btock d'ru

INU?E 5% skim mitx t drll.:fiaruilniria.r dr.,rd'rs

1ltntti!
0.05% Tween2O/PBS ud?rfiiluouauodrir,r 

"1

6a anti- MSPI _^ serum6 nlrrurdldu zoo,t9

Anli- P. yoelii YM hyperimmune serum" n?1

RiNdU tleoo U,nr Mab 302 (Anti- MSpl ,. mAb)r'?

arrlnildu 10 Fg/mL rilurrar I {rh.:fi
qfuil{i}ia,r n:u!?nldlnri?a Buffer udrrfil

n::uab1firrirllurir,ru'in r zo hnri ludtd

PAGE) fi'fl{ 12.5 7o running acrytamide get udt

3 fi r a"nto:ua:o{drl:cnouror FLAG psptids

4 aa a e e
rfl ur? alrii{ 6u uacrlurir,rrir t'r TBS/ca a ii1,t 5x SDS buffer uacrit.tluurrdoo 5 ulfidou

rias s ryirto.,til3r1n:laa iruru s nf,t d gananuulaa mulsnaunuIatan[:uuTafl |ta']

75o g 2 u1fi ttd?adrraada'rlua''r'lu resica

5 mL ui:na,,tlu Column r}iosbi euffer

luaatjrl6a:: ornfurfil o.1M gtycine Hct pH

3.5 allu Cotumn ua:riudr:n;nrsfitiladru

Column ognrrluuaaomoaon 6 udon .l Rg

t ml 6,rfi 1 M Tris pH 8.0 o-rj r-e naotrda

rjiu pH to.,rar:n:arsfr ri'luoonilrtirflunar,:

rdarainGsufasdriroari?s tBS adrrrios

s Mrra.:il3rrn:roa 6rlru s nf,r udrrfiu

inurroa lflu o.ozz NaN3/TBS udrnodou

rrGrnru ttlspr frtdl'asiG ELtsA unrA.rulru
19

fi1n'l % Recoverv

5% stacking acrytamide get rhlil:dulalriu
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rrrf, urnnfi rinrru ntilis'i1fi ri

rdldu ttsoo lflunar r drh,rdqzuunfirior

udrr6! DAB substrate solution S urfi
r q orJfi fi ':arlnudr,: uaiu witroceilutose rir u

u1flau

HOnlrYt9tO0.i

r. ruanr:6'or6onlnouto.r6osifi ru6n Mspr

rfr a(iruu:nloitirfi aoi'ilrrnu,l!l Agar ptare

ruacirlnlafi ddullratcl,:1u vpo brorh udrir
supernatant fildr.rT r,rr:srr-u vSpt," dreid
ELtsA ilu'i1 + lu ro InInfi afrl vrspr lfflu

19

:rn-uda,: 6o Inau c3, c4, c9 ual cjo (:ild
z) nleiLt4tor'lnaufr fi nrrtnmilunr:air,: MSpr
4 o r )r wv . {, J , i0,:u' ,Ftaun !nn{fl a1x !u tlfl n[a ?J\:na t\u?1 rJ

'i'ruru o/.r o, 4t10, stlo ray 3/lo Inaldau

flfi sg quiufi r fi uruu zslil

ornlncu co, c4, c9 rrdr c1o onrirriufiair,:
uspr - Li'ff rfi o'ldrnru"ridrnr:ornn6lrdn > 0.519 {

E

ci
o

E

o
o

(?rJfi s) 'lunr:roris MSplls 6,rrdon'ldlnaufi 1234
s Inaudoud o 1d,:rian'Jrlnau s.o) rdo,rorn

d;1,: N/SP1 lrirl-:trruar,, .

3

2

1

0

3

2

t

0

3

2

1

0

1234
B. Clone 4

E.

o

E3

s2
ci

^1
0

- -_d 9 4 ^ -iu1n ltA?tnu Supernatant ylTEUr[?aln1i 6] nA

rudv 72 .8'?IN.,r lrmndolrr Slrru
),v ! , : d <-?]d1'tiflu llu',tl nlTLdU{UflAOinnl?

rfllnar +a d'rllilriruanr:air,: MSpj,. oon
F J ,.jr1u:!1 1nytfln (Tul] 4) [OiJ dn11'{n?1

3tJfi z

- -. .---.j r i ! < c.i orcgc[?0't [fi xr'lcdtt t n]fl au{t!oudgttifl iitl

MSPT

!' J - o
lr{fl oa a,:rn-s,cEa4i1u ypHSM broth fi

oruxnfi 28 "c uasneirfintlF,l zso:ouoio

MsPll,-xpEssiigc]oies

:connr:air.r FLAG-MSp t ro,:6 ari
s. cerevisiae fiuBnn'n16anirrtrr: to tnau

)4 AA

MSPl
19

a .A. Clone 3

4 .D. Clone 10

345678

Subclone number

r:annr:oi'r.l Ftnc-l SeI,n ro.tEaoi

S. cereylsrae atnfnnu c3, c4, c9 ttac c1o

6789't0

- 
Anli.l SPl,,3.tum

12345
C. Clone 9

3ilfi a
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0.6

0.5

0.4

.iE

o

1Jfi r nr:rin rlec-Mset,. rarind s. corevisiae

n53B3LlA'lnN 5J

B. flnnrarsR usn," tiuSqnGd?s Anti-FLAG

Mr antibody agarose gel column

,danodaumrntlrdr rrdnlunr:run

t9.
agarose gel column 6':ir Supernatant

dtd'ornnr:rdarfiaddr':d'utJilrru r0 mL 1 rn-

cubate flu Anti-FLAG Ml antibody agarose

get rJ':rrort t mL 6'rr6ufi 4\ rfiu Supernatant

dtd'hjri.uroa 6n z ni,:lu corumn lorsn:.j

suoernatants firirl{urldruriouiilu column

(Pre-application) tdoriru column n:idnd.r

(Post first application) tdodrU Column

n{'rdaao (Post second application) uacrdotiru

5

i6"
o
.i

'|

eusl 13rJfi s; rnrl'l'rn6ir MSp1,, tu cur-

lure suoernatant rdaairu Cotumn tfiHrn{,!

'jror:rolilnu FLAG peptide llnsfi lfu MSP11,

aoa{adln'rn otir.:1:6nr l ei.,r nn nl1ifi u
MSP11, lu Culture supernatant rdodru

Broth onrrcl 24h 43h 72h

lncub.ten ritu (h)

'tri'uianfins'ld Anti-FLAG M1 anri-

q

MSPl

body

cotumn n{rdarl
rirtior:romr tr,tspt

(Post third application)

,e 
!!o! FLAG peptide loui6

rillnror-rirituorn.:,d4,,:r{otiorfl una'ht ua!

rf:lrrunalnann'ldrlo

25

2.O

rfiurfiqnd'ubirro (:ild sn ra: B)diallfiu rfru,:riu 1JrJfr sB) udn,l'j1 '[u cutture

supernatant fi uspr," 6a:cfrair,:or nfiaoid'ru

nd,:orndr,: cotumn rardrufilildu#u

VoL 38. No. s Sept€mber 2oo0

A. Reactivity to anti-FALG Mab

03

0.2

01

00
EEor€ FiBt S€cord Thid

Incubation with anti-FLAG agrose gel

B. Reactivity to anti-MSPl je serum
30

2.O

15

10

05

00
Bef@ First S€.ond Third

Incubation with anti-FLAG agarose gel

C. Reactivity to anti-MsP11e serum

grlfi s zuanr:o"u FLAG-Mspr 1, rdaaiLrfirrdu,:rda

6dflu anti-FLAG M1 antibody gel cotumn

column n{,:d 1, 2 ua! g 6nmsrri-.:fi:cd'u'lnd

r87

Anti-FLAG Ml antibody agarose gel oon



?r:dr:rnnfi onl:!r nririu.thfli

fiiloud? 6,,t Elute ra'r FLAG-MSP1le fusion

protein fiiuriu Anti-FLAG M1 antibody agarose

gel oond'?s Glycine buffer pH 3.0 $arrfiu 6

fraction tl3rutru Fraction as 1 mL rJailT1n4'j1

fil:fiu rmc-utspr oc nnoanu'fl,u Frac-l9 .

tionfi2uass13rJfiSC1

ornnr:yroaauld culture supernaranr

flfi g8 ofufi I oluursu zsll

lurJilrnrd'r,:.1 6a to, zo, 30 ua! 40 mL tu

nl: Incubate riu Anti-FLAG Ml antibody

agarose gel ttu'j1 nt:ld Culture supernaranr

ilirrn: co mL d1N1rn!!sn FLAG-MSp1 ld'
19

fi fi qolnairirGlrruhJ:fi ura"'lnrim uarrir %
yield {{qn 1o'r:r,:d t;

nrrxfi r rGaurfieuf:rrnfla\: yeast cultutre supernatant oiorirr.l3lrru MSp1,. uae % yield'[u

n1:run MSP1 triu3and19 r

3 'ro:llo,t Yeast

culture supernatant

rf:lrru MSPr,n fior:rorr: (pg) % Yisld of N/SP1

nO!qllu Column ra"ldru Column a\t Elution

1O mL

20 mL

.30 mL

40 mL

43.5

45.8

74.1

157.2

0.0

0.0

0.0

7.2

16.5

35.3

58.4

147.5

38.0

77.1

78.8

93.8

4. R'r: ndoun?llu?onG uavnt:rfiorJfrfiiut

rYuuou6uodsio tr,tspr,"

FLAG-MSp1 1s fi rniurjbYolnnr:iiru

Anti-FLAG Ml antibody agarose gel column

irlrnndounruu':anfoieei6 sDs-pAGE

unvnridarnrlfi orrlfi fi-:arriu Anti-MSp1,"
At. Aa .

serum i,:[riornr!frdndrs His -MSpt 6 
n-u

anti-P. yoelii hyp"'r,r.un" ."rrr doHiinn,
d ar,{o p. yoetii [a":-nuroiretur" unrri;

Mao 3Oz'' Ioui6 Western btot r{nn1: nno\t

nu'ir rfiomrraaudrsi'tr sos-pnGe fiunu

ftJ:fi ufr rorisilloifi nmr.ru3anda.l e1nfl 1t

moraouoirdifi western blot rnn$nulilrddfi

rfi u unu rd u? rdu niu ri'u nau fi u o 6moldr l?i n

uao.'flr{rfiu'ir tvspr fi rsriuilld'ornfi aflmil
19 I

FLAG-MSP t 
,n 

fusion protein fiIn:.,:airldr ufiou

UO
nUtU6:l1l!'lnU,ArU:En0UUlCt Antigenic deter-

minants rrfiouniu His -MSp1 uasfrfitu6 19

o::rzrfirYru

?o110r
Aq.

t!n1Tnflu1ut6tltdn{1fi r u?'t lvlspl

d1tJ1:nlniuil{ulur ?on Recombinant protein

orn6as{ S. cerevisiae 'iuaho,: FLAG fusion

protein (FLAG-MSp1,n) u&u6ol' FLAG peptide

rdoruoiariu MSpl yt'tn alsd'ru nmtno FLAGt9
.. J,

peptide ii :lnoudrun:no;filu 8 n"r6o asp-

irn"'rgfi aur:oo-uriu Anri-FLAG Mt (tgc2b)

il;a Anti-FLAG M2 (lgct) monoctonat anti-

nooy lri d,rfi rJ::Ianilurfu or au nr:u! nu^:anf,

f , a - J a d .)
ruTnurn nflutlt u,t unu toct? (Juyt 6) [do,1?1 Tyr-Lys-Asp-Asp-Asp-Asp-Lys €rriJudrufi

r68

(Aff inity purif icarion) loflhj i1 rilu fra.,r rotia I
ruaufi uo fi oioh.l:6udd'a,:nr:olfi n unsnlr0tr?efi 1
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FLAG f usion protei ns d"l fl afi n1rYl1'l{fi {'ri niu

(lmmunological detection) uonalnfitl-'rfi
- ..J

tclutiou '] trlltri FLAG peptide d'ltJltn

d'na a nld'dr u Enlerokinase frrbiarlr:n
a r, a Js r t 'dLn5u il Lil:nun eiannl: louL rJ FLAG peptide

fi o a qjl d' Irr aftl : fi u ri': n ri r'r u-.': n i fi In: { di1 i
unfiaurfil rilud'u

nlrtd's'1 Recombinant yeast'[ri16'
- iaa

,ra eJAorft 6ff il:sdyr-onrn orrilud'0,:fi nr:
!oa

odau11'r dR"l?r1'l Lfi u1&dtJtun'lItnBn fl 'l:
- Jc r. A 3
f nurfr'Ld"Lforfilrrdri'trto YPHSM i{

:cnoutiret De)drose, Glycerol, Yeast extract,

Peptone LLns calcium chloride d$rir.radn'ir

o1fi 'rrrtfl 'rrd'a vpev d,,rlilfi catcium chtoride

Vol. BJ, No. 3

(D)

September 2ooo

ruatiilSrrru Peotone faern'ir 4 Mr'o uon
a-

a1nusfi{u21nf iraanLl Peotone n tJanonlS

iln,randtd'd'?u nrim6a nr:ld water peptone

d,rfi pnosohate buffer oddrsavltirlaru6orfi dn'ir
- J r.

(LrJ !nrtd0l,tlaNn) LunlulYlnunnlTtdu'rLn[tdtl'1
a Aa t

Lfir11u2',t nlSLAUir{A Ufl0rIUU t?d',t 48 1?trJ']fi

28"{ Ioa$d1250:audaurfi oc"[fi113ilro.1

^ .J .J
aHan?o,: MSP1," 'lnfrdo (?ilfr4) uatLutli

"" !' r ^ ,-
nalriin6i'r?ulrAs{r?aEd0iuiod'tu dRr?rfr

rflunal,rr rcauriuanrnhj:6u6ndrs

n1:[un FLAG-vset,n 1fir3an6orn
! I ! a cav " - J
1.1'ttaeJn$agd0r flodl nf!mn?tTc?n no n0u

n1r rrri s r.r trls p r biu3ando" 6'arrir rir rden rd'at9 .

lrJ oiatyse lu o.gsz ruact rdafird'n pnos-

(B)

P. yoelii-

Ant -MSP110 serum hypenmmune serum N.4eb 302

Lane #'l I FLAG-|\,4SP 11e fosion prolein

Lane #2; His6-tagged MSPl je prole n

grJfi o runnr,noraorar, rll.r3qndro't FLAG-MSP,e Ioai6 sos-pnoe unrnrrrir fifi':lrnil Anti-MSP1,e

antibodies Inoi6 Western blot
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, J n ! !)
pnate n0u tu01lt'l:tnu{t{an01atnaa3n0u?tai MSPl 1, firfi 1ediludrfidafflrlufi,:nrualrifi

IItdll!nn nnt:ul lt rit rt ll$l

Catcium phosphate'luriusraunrrfil Affinity

chromatography loeld hti-fLAG M1 anti-

nr:fi nurdloinndoufil 3 .1a:roi

tirlduordafi rr r.l.vailunr:rilJfr ffi a1 n-u Anti-

1.

FLAG M1 antibody agarose get 1 
'Ja. 

ltu,j,t

arilr:o'lt'rirrds,irdoEaoild'dr 40 d. ria roa 1

, J JO . J-
a. (0l1t"t,t7l 1) gituuTrlol:uu FLAG_MSP1

19

tfi a-arfi e,irdnfafl fi a"rorn Incubate niu roa

uar}{ FLAG-MSpt tuilSlrrufi anrdann Eture19{
L^ -01n taa uuna n1 Protein recovery 61.,ttAA UUnA n1 Protein recovery 6l\t

. J. s rlrr.dn1m fl dlnr-uuJototu;nll FLAG_MSp1
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Detection of Antibodies Against Penicillium marneffei Antigens in

Chiang Mai Healthy Population

Sariya L*, Klinhom R*, Chaiwong T*, Pornprasert S**

Abstract

Obiect : To determine the antibodies against P. marneffei antigens in serum of Chiang Mai healthy

population compared to HIV positive patients with penicilliosis marneffei.

Method : Antibodies to secreted and sonicated form of P. marneffei anligens were determined

by indirect ELISA technique. 103 Normal healthy sera and 9 H|V-positive patients with penicilliosis

marneffei sera that diluted into l:1,000 with 0.05% PBS Tween were incubated with both forms

of each 0.25 pg/ml antigens. Then absorbance of the reaction was measured by spectrophoto-

meter at wavelenght of 490 nm.

Results : The results demonstrated that 41 of 103 normal healthy sera (39.81%) were positive

to sonicated form of P. marneffei anligen (A > 0.60) and 73 of 103 (70.88%) were positive to the

secreted form. Three (33.33%) and five (55.55%) of HIV positive patients with penicilliosis marneffei

were positive to sonicated and secreted form of this fungi antigen, respectively.

Conclusion : The number of normal individuals hziving positive antibodies 1o both form of

P. marneffei antigens in Chiang Mai population was not different from the HIV positive patients

with penicilliosis marneffei. Bull Chiang Md Asso( Med sd 2oo0: ss: u2-s1.

Key words : Penicillium marneffei , Penicilliosis

4'" Year Students, Faculty of Associated Medical Sciences, Chiang Mai University (2000-2001).

Department of Microscopy, Faculty of Associated Modical Sciencss, Chiang Mai University.
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cated form Lou nl:nnna![td,: < 0.6, 0.61-

0.99 uns > r.O o,r$i.oi, (3rJd zn1 rrusfifi:'l

2000

Secreted lorm Inufidr nr:qronduua,ld < o.o,

va

ra"',: n eillnu'irtu'i rurufr iu rir-h clntrfi u o 9 :r fl fi
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6 :1er (66.67%), 2 nil (22.22Vo) ua! 1 l1s
Jc v,---(11.11%) n l,fi 0nrg1nu|l0unraulu:u

Sonicated torm Inrfirirnr:4ornHuua.,:d < o.o,

0.61-0.99 ua! > r.O nlrJa'raiu tJrJd ZCl tru:

drhnr:raaouriuuauBroudagluJ secreted

form nu'jr 4 11a (44.44y"), 3 rlu (33.33%)

ttas 2 71a (22.22o/o) fl,ririrnr:qrrrnf,urrar

a
a'aa

:'$n**i*:
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< 0.6, 0.61-0.99 [!a3 > r.0 oril6roiu 1rr-,:[Ao,:
c ,J --. A , d-- -\LutuYt 2D) uon01nuy{u?1 {T rJu':fl n1u'ru

6 :'ra (66.67%) rfi nrl6fi':aroiouau6rourY.:

ao,::rlloufi Firnr:oon6u ua.,ro et"ludr,:r6 s'triu

neimFa +:1a (66.67%), 1 :1u (16.67%) $at

1 :'lti (1 6.67%)'birirnr:oorn6uuarau1udr.,r

< 0.6,0.61-0.99 rroc > 1.0 0t1 a10tu

ts

.C

g

tGc"
tS

.C

--

a-
^ra - a a ^ a .t
4:f-a:l.rr-^.r-"rfe

ol oo \'-Fo' 
-l-. 

'!v

n=9n = '103

1Jfi z rirnr:6nn6lualtolrJfifiiar::n'j,rdirnlrinf,ua:{rJraf,nr{o Hrv driu penicil osis marneffei ria
- x -,-.J.-q -lq- t ,)rtr8llnlnura\ ia'r'l P. mameffei lufllirn5utlritlnnr:unnria ua:: frrto*ioflaor ur lou A: uao,r

rJfifi-:tr::r'jrl6':"lnlrlnfiriruaufiroudaqluSrldrorSalld'o.nn.:urnr{a B: uno.rrJfrfi3orr:r.irrfiir
nr nfi niuual6roudaqlu3rldrdalhouaanrl1, c: uaorrJ$iirr::r.jrrfiirrirhsn-rroufiroudaqlr.r

fldrn":alldlrnnr:unnr{0, o' uflni ifi'rs'trrjl.rfiirrirlrflrilruouf,roudoulu: ddo eiaeJoon r
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?rrsr:rnnfi nnt:l!nn?rtit|tlr|ri flfi sg quiufi r riusriru zas

unior:oi nltYtfiuunn l|'ounu0anauoun[a1l10{

n1?tztnnun Indirect ELISA nt?afi1 rdat'r P. marneffei uan,:birfi u.irnurlnfinrrird
uaueuod eiauoufirouro.:r{a 11 p. marnelfei orornedrJriariur{o i1 p. marneffei Nldou ttas

ri ltu;rl Sonicated tl,as Secreted form
v ^- - &:lnnlgtnltdllnt4JuR n nuytnml,r HMI u6s

til5uu rfieu:cil'ir.,:fiil nurl nfido.t fl-so dlu Cv t do nir n"u uaufi nur ol r{o oY,:u"u6ilil ua rr,:

o1ilior?er'l'lnil n"uiirrirJrufinr{o H tv d!fl u olnltto{bn Penicilliosis marneftei dlutu
^ a ^e - v

Eru?snnt?a Htv :r!un nrJflunn cMt trds H[/41

d o or ir niu u a u 6 ro ur o.r r{o :r zf, o' dn n rir a r a'[ d'

Penicilliosis marneffei alnHan1:Anr*.1

41rls (39.81%) ua3 73:.'lg (70.88%\ 11 ri'lsrfi ofi3aHfi nri'ruei?al
aa

. rv- AuaunuoanoBaunlauma_fllu:ll sonicated rrar loiilrta
secreted form orrlirdu Ina'birirnr:norndu r--{.. tv q I jao )-t:n1u 'r!o nlTn0aa{L!n:{t tlitJanlo LLfl,l

niunt:nna olrar Cao lrarnruc' o fi r.L.irdilr a.,r
[|6r,]?0,rilfi fiiu, il't n n,j.t Fi,t Cur-off (0.60) d?1]

iilairhs6ordo HV drflu peniciIiosis marneffei

9 rlg yru 3 r1g (33.33%) rlar 5 T'Ifl (55.55%)

, -Jnuunnfl alFIUafl tuut!tllFlA0in{0,tu.tu g0 t.tfl

YltJtlaUnU0O0t0110g lU?11 Sonicated [tA& uaufirouno,lrdo:r P. marneffei rfio purified

Secreted form ntlirdu airfiu,i1i,tu?! nu Mp1 protein Ioran'rirnr:onnfi utalza,t
ilfr fr5urorrn'jrrir cut-off (0.s) rru;frfiilror

{fierr#a nrv uacrilul:n penici iosis marneffei

6ru':u t+ r1ulu 17 r.ra (e2.35%) liarnurn

-f-..e -. vr 1a ^ z
u nn ltnrrJU? Ell] uaunuanm0 u0uu t0uyh]da{

riu ua u 6 ro uzfi ord z ru; r 6 fl r n;u fi irJ riil? rr p en i -
ted , Jr,-
kifr n'lruusrnrirlfihiiolou aeiril:fi arrrurw,ir cilliosis marneffei dlilAorda Htv birlnu?n
fi ir:r ii rdet'r riukiiro:rilurar nurln fi rioror riu uou 6rouri odloer}irJ$ n-:urfi ru:t n.jr n rjr

{trud6or{a urv noairlru penicirriosis{rJ r u oir fl ri'rJ fi fi 3 s r nlu u a u fi ro rr ylol a o llrJlu
- ---,4 r,+ y r o,, a j,
:suum tndtaeh:nulqutfi atn.t.ionnn-uudntirtli marneffeila otnrlanr:noraalfrhiaa orndo.:filaro

ru'irluirurufiilaur..lnfiri.:nlor rog :ru fi

I
trho,:liial'r P. mameftei it6.tu?uhiri.t{n"urJtn

u-n ri'r uto'r o rii u ar a rd a r lr or n,ir ur ufi ir {rh cr

drh rryr naaufi 6'ru?urioB:1s6.irirbidor nd

riuhirfi u o.s uanflrirfi udruoufi rouri,:aat:rl

o. ariluufi n16tlinium':afi d.luro,l Antigenic

determinant fi ndT sa6,lriu uritrnfi or:rurb{
arrdsnAr{uou,{u.iriruru fi:-ltowYrnurJnF

u a c,.iil r u rir.r'lfi il fi fi 3 ar riu uo u fi ro u d o 
-ritu 

: rJ

secreted torm rfluirurudillnn.j'tu,ouA!or.flu

l sonicated torm n,:tfuntirflu Antigenic

determinant ro{r[a!6[au1u?il Secreted form

6,:ilro:filrnn,j,ruou6roudog1u: sonicated

iaHfi oui'ruqitardhrd'o Hrv oiriurdo

P. marneffei 6nrr{,:6ruao.:arnr:ro.:

-[riH 
a nu nu nr:y] o f, aufi .t ua u fi u a 6 oi a

r fi ndu rd o..r lror nfiir dt,fln:rol d'or n n rir
il:czr n:fi ar Fifl o {'iuuirrrufi rir.rniu oiriu
Ianrdlunr:#nn-ardur. p. marneffei iltfftfi
hirir n-u !ano't nurrlauA[aufflflunr:nono,r

nf,:dritu crude protein antigens n-rriu
a d!

$oudu o frfr nrtold'oro rilu uou fiu a6firfi oor n

rJfr ffiurdrln{u (Cross reaction) riluouFrou

rotr{o:rrfi od \rlu Candida arbicans,

Cryptococcus neoformans, Histoplasma

capsulatum ttas Aspergillus sp. ki tn:rt
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{tnn1;6nu1ton Estrada un;nfu3lru'i1 tlu-n

.Z
$diifl a,:rto:untioocil:cnoutirs Polysac-

, t)
charide lfl udrdtmd uatriofi aalun{dndr6a':

n-u fn fi dr url:cn au u1 { a d1': n dr u n e.t ri'!
" -xiruiurfia P. marneffei qzfrdlurl:cnauto'rtiu"t

r{adr{lu d15i'r ?n Galactomannan uacfr
, A v tlEpitope u'1,16'1u na1fln! untgnatta

t1'|:l3 nnltenp't'uon Kudken l'tu'il Neutrophil

uar Macrophage l-rnurnfi rrirXlunl:fi 1a1cr

.{ - l,r r o A .rdatl tuuu taundLnnlTY.t'td'tE!go0cnaitJ

' -! -
f r'l:dru9idnutncJn:,113fi 21nn'l rtofl u Neutroohil

uia Macrophage't-'n e'tntionltytoao{ a?Lfiu

fi rr tr l rdrlo 6.': n al n r o,: i r,: n r alu n'r r fl o,r n-u

^ A t.; t
nltof Fl !1011 P. m ar n e ffe i lqtylrJ?U n d 0 FtoU?? U

aed - 3
lfi NnlTnnnufi 120nt']aluoounlinott a

t[Juu1 1nunflu

vol, 33, No. 3 September 2ooo

firnrudo P. marneffei drdr{ir.'rnruld loraot

rlrrrirfirflu opsonin filarnr:nrircflfi Nleu-

rrophil ua! Macrophage,t"'ufi ur{ald'6ii':{u

A. fumigatusls [a:o1nnr:finu1ta't Yuen dlti
.,4

Yl1nl:tl:1Qll'1 ltAUnlotl Flatza P. marneffei ld"irchhsfi nrd'o Hrv d!flu penicirrrosis marneffei

^ A Aa,tuq: u ?u nOLt0 HIV YlllU Penicilliosrs - d"5 e.^--
d?ut14fu0rlr u0unu0 Ftvt tuu0n5u1 na rr0uFr[0u

marneffei d'rui6 tncirect immunof luorescent

antibody test (IFAT) Iodid Germinating conidia

tlds Yeast cell 14,:!da P. marneffei ri)u

uouArnu nu'Jrflfru{ilrairruru 8 ler'h
'103 r'rrj 17.77%) f!*a\6uad tflo tgc rio

?0,:t{or1 P. marneffei rY,l'iu:! Sonicated uas

Secreted form dfi n?1ilttrifosn'j'flunq'rnurJnF

d,ruaufi uo6daulu:so."udorole,iarullnyilalu

rdatrimrohlornd'rinlul6'o-ruou6rudrr',:arnr:

? a.tlt n Penicllliosis marnettei durr
uau6roura,:r{a:rziof,u Titer fidnndr 160 a1n r.tnn1:yt ndondld'[u n{16,:oro fi daurir ct'h{

trusfi:.ilro,tnuiln6ua:{rJrul:n 6u I ltuuer-

culosis, typhoid fever, melioidosis, disseminated

cryptococcosis, candidaemia, intraabdominal

sepsis, autoimmune disease [tds lymphoreticular

cancer) fi Titer d tO-40'u Vanittanakom rlds

nruc ld'ld crude extracettular orotein d

rlriofloonilror nr{o tt P. marneffei do.u1u3l

fi aoi lrn:royruaufiuofflufiil r.irirrfi nrd'o lrv
fi tfl u penicilliosis marneffei lorai6 lmmunoblot

assay fludl 45% ?a{6iu{ilrs6or{a Hrv d

rilu Penicittiosis marneffei fiuolfiuafitfin toc

_ __ do eP. marnefier 7llfitJAt? O lT? UdcN A?1 flnAO\:

fin6n::ilil:cnrn
?al0ua uz?fl F[']dn:1a1:Btty{y]ufi tun

:cno,r iyrflrd'g n rttyryru6'rdn5 lrar-
i yr sr a;s rfr er.flfi il frbiarr I o u rn:r cfi'lu rir u

d a d d- v,, - j ic,
n1:lalstnanlyi0[nu{:Nuu?uFlorzo Hlv 11r1iu

do ,qaa te ^ 
V

YrYrlU0n:s'r t nttl{n! tuTuur[0unr8l.t1'1,1,U1.t1O Penicilliosis marneffei

totoun n euF3.fi'u RnBr.l:craio54 uas 50 fiIara"'aoiu odr,:1:fiorufiilla,:nu
^!Jndunczo,:rift ufi nr?a Htv fihilflu penicit- nei runarfiinsrnifin l:.:vi urur d rfis,l:'r g

liosis marnef fei uri:r s dr tJr:n tfi nrJfifi-:U r uiszl tn:1clt mL}1n?1NtlfJ[La001Un1:0Fl

adr,:eiau nir:Iil:6u uat.t Arot.tns,:da,rou. rd'' ,. - i J-.
ln!g:UtlU?UUO[ZA HIV tUU Penicilliosis

marnetfei- aJ
onurJ?lrraunuaqntn?altualoInna1nu0n:fl 't

-a11 n4 $n tr0l.t uuo ttLl0'l0rJrJytu17l110st? u

r7s

10?ounf! RlFl?z'tR n nu'tYtulnnun
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flfi rr ol"r-rii g rYusrau gsrs

n rrnnn tiuti{friro{6illy'lfirrdn uiln6Iouy'to1Griltto {
r$ilruroordd6oru^on rufi fi rdsru rurruyrlflulo x

Gororr uririrol sri**, arn: : ryrcrSg**

unnog0

v I d a a -)- tisro :sarri: rfiafinurin6nnzan'rnrarrra,:firirflraodfr6oda:r urufiirfiuil rurrur4fillo oionr:
rni.rutarftra,:fi u&'l.i'sli ?ro,:auiln6fi nnn:coiu6irs SIiJIo6u,iln nafi fi u

iGnr:: rirlruIuflT rnfiErfr"dnd ro.onulnfirurnrsd'ud'ru f,uln6ui,rnnqhfiufinmrurdrdudroan6fi
(o.s lruIn:nillfiafifint1 luanrredfinnrarutrolr.iilruroncidfinr{a:r rvrufifrrn'ur rurruylfilla unr

ionr:nrj'rrtaddrai6 fiil['t{sfyr:ruayloirl'fi'urnnfin 6rurruri'ruJoirfiurinr:aiuri,rnr:uti.:rzad
td
[0fl rfrrJ! ri'1rnr:n:vr.-i'riLuanm:frfi1rd1d:J'l?o\r 0ru ro{ ua:r itrri rfitLu uJoilfiu oi'nr:uiu atrfiloior n nr:
n:vd'n'luanmcfrfrnnrarrrarnu nFlu6u flohlnrid-r,iaralr; riannrarulrorfirj?ufiFrrda
rotlai :cucl 'raonalnrr r':onnrarurra'rqirJrsron6ini1riaoda:r nrufitrdtlil rrruy,lfillo

flonrrnnoo.r: nnr nlrqirJruro oddao,r do:r urufi8r6flrJ rrruylifia flr rr:n n o nr:rRj,: rsadzo.l

fiilIvl"8'ufnuiln61d'urnn'ir lahlari'a-nara,r rlasvrard lza,:firhafinrd'arottoi:va:hiuao,r
arnr:ld'aEjrrfiricri.,i'ru tp. o.os; ua:'h{drurloir{uoi'rodara,:nr:cius"lnr:rLrj,rr"undfiarn.jrnr:

n:cd'uluanrlcfi fi nla r?ow.i rEroord diil Anuda:rzfi od
aSrJ: nararrri 'raronridanld'o:r urufifirdur rutuyrfirla fiar:fiarrr:nnonr:rnjrrzarizo,r
AtJlv'l'd"'ufi1d'Iotflar:fi'arotflun-ardoriailfiomh"lira.,:rd'a niufrirf,ur rrrur4iilo ocirrloracir,:yfi,r

vSoirruniuflao':odrr d'rocd'o'tfirnrtfinr*roiolil rr:arannfinnr:rnrndrialrflri zsr:: ra: ras-s.

rir:#a : nara re.i ruraod, rnufi?rfiEJil rurrur,,lfilla

" riiudrundlza.:nrnfinud inuraraor:uirufior lrnnfinnr:unntil yrirera-r1rfis,r'[flrj ilnr:6nr+r 2s4z 2543** nlaiT't-aar::nunraorfnfiin nrurnonfi Rnr:uvrnri rlrlrinura-uLia,J'ly
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Abstract: Inhibitory Effect of Plasma ftom Penicillium matneffei Infected

AIDS Patient on Proliferation 0f Normal Lymphocytes*

Lanfumong T**, Pornprasert S**

obiective: To study the effect of plasma from P. marneflei infected AIDS patlent on

proliferation of normal lymphocytes stimulated with phytohemagglutinin.

Methods: Peripheral blood mononuclear cells from healthy donors were stimulated wilh subopti-

mum dose of phytohemagglutinin in the presenoe of autologous plasma, homologous plasma'

plasma from P. marneftei inlected AIDS patient, plasma from AIDS patient without P. marneffei

infection or plasma from asymptomatic HIV infected persons. Cell proliferation was measured by

lymphocyte transformation lechnique. The percentage of proliferative inhibition was calculated by

comparison with cell proliferation in the presence of autologous plasma.

Results: Plasma from P. marneffei infected AIDS patient has obviously inhibitory effect, p < 0.05,

when compared to homologous plasma and plasma from asymptomatic HIV infected person. The

mean of suppression percentage in plasma ot P. marneffeiinfecled AIDS patients was higher than

in plasma o'( P. marneffei non-infected AIDS patients.

Conclusion: f nhibition of lymphocyte proliferation may be due lo P, marneffei or it's products in

plasma from P. marneffeiintected AIDS patient or both. Further studies are needed to identify the

inhibitory factors. 8dl chiant Mai As6o( Med s.i 2ooo; 33: 182-0.

Key words: AIDS patient's plasma, Penicillium marneffei

Term pap€r in partial fulfillment ot the requirements for the degree )f Bachelor of Science in lvledical

Technology ( 1 999-2000)

Department ot Microscopy, Faculty ot Associated Msdical Sciences, Chiang Mai Universrty
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1r:ar:rnnfinnrrx itiurlrr;

ul|rir

,4rr. P"ri"iltim marneffeilflur{o:rd

fi:rldrl z uuu (Dimorphic tungusl firiol:rr

Penicilliosis ld'nllunuuacd'ai yrudau{lu:n

ril'afl n.Fr. 1 956 Insuandald'ornn-ura,rdu

(Bamboo rat: Hhizomys slnens/s) n'{uld'orn

rl:crYrFlrisotur '

riaunr:uni:;rr ntalr{a rodoinu,iri
:ranuriil?sfr rflul:n Penici iosis marneffei

ri'rlanrfi sr ++ :rs'iuirurud rfl ufiil.rsnulnu Memory CD4- I cetts don6rnil uouArau?an

1 3 :'l u'? R'r sfi a"lor n fr nr:'ilur orra,rrdo rodai a ^ a -za6r7o:'rgiinii or-,ruui,:fi [onraudo,rarnr:ra,:I:n

nu'ilirurufirhdroo'dddordo p. marneffei tfru Penicilliosis lddr u n'ir nuil n 6 nr:6nr*r
A J t v.

nTnuQc LoYll nltflodaun,taytoyl a10w\ ald 1
,1 ' d r , i
d{?u0fl 1il?otT? tofl rafl 1!ag1{Ei111,ln1nr14n0

?a,: :crnalnu nr:fi or{a:ror alonldtfloda! {rJrarood dAo,rda p. marneffei lunrrnnnr:
nuld'rr n fll o-u riuar ru:o ror nirul:a uasl:n ttt-jttgadto,t Peripheral blood mononuctear cels

(PBMCs) nurln6frnnn:ed'udrer ehyrohe-
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(% lnhibition) flan FCS, Homologous plasma
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rul airfiu ri'eiu ri,r n1r uri{ rqa dr o,r nr:n:;dulu

uoinsanmJld Student t-test

185



11:dt'|nnunnlltltngt!urt lltlt flfi ss qr;ufi r riltrou zsg

rius'{ nrru ,trqnddri,r,:n-u6o tuanm#fi Fcs {rlrtrrooddlrifi o rilur.,t p. marnetfei qtX#A.l
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Ju.te, - &
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nrlrd r: nloir{udnr:u-us'."nr:$ilirgad pBMcs nuilnadnnn:"d'ud'rfl pHn nmrutdl.rdu o.s
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1 0 0/.u

0 0 0 o

U 0

4 zt.c 21.4 90.5-

0 it t.c 19.1

o 0 0 46.5

7 76.9 31.4 63.4'

I 55.4 0 '10.6

o 30.2 0 95.2-
'10 38.8 o.4 25.2

1.1 35.8 51 .7 79.3

tz 0 0 0

13 10 n

14 0 22.1 75.4

15 7.9 50.5 38.3

Mean '17 .77 '19.24 18.62 57.02 50.42

SD 24.60 25.30 14.51 32.50 42.13

n 15 tc 5 5 5

' vraT aurdri'lsfr#Fi1 % Inhibirion > 50%

a o o n a'o.'r ri'u:r s.,t'r u ri o unri'r d Io uyr u,ir drJr el n n nr :fi r,:rur o,rr;u un i ri'r n-u rYl d'r u c N,| | u d !
rooddfierr{a c. neoformans t#a C. atbicans H tr,t t ?rio n"udg",t ar I r:n n:rdu}i' Ts ce I I I o n

o:ii ':lrruro.,r Mannan rio Glucurono- " t d Yd,{rlrsfrrrruilrniu 6nrn".rfi filzo I{rJrr u-.:
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"],,. 

,,uo

nuunoln ud!l30ua?1 tuu:n?a,lnlTnno;aFl
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4.4 nulililnfi nlunr:r]o,rfrulafi u

r{a nr :rfi o r afi unr alufi o r il fr u-F n r :u'u

rirloYyarsi6niunl:anfi ':afi srrldor-rrhnsare

(Solvent) n1:an?u1on1:irn:tyriuianr:
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ar:rn firia ua,,:In ulil rirlliil.rcRnBnr n nr:
irn:rrfrdc.ilil nr:ri'nuri6nr:irn:rcfiTndld

ar:rnfi nounuar:rrrfi o'!or:rfl u,nynr:rirrr"rfi r

a

(Waste Management Hierarchy)

nr:aor i rflra{rfis
(Waste Abatement)

um nfi ndlflu nrrr] or niur nrlurd o a orio o-onrfl a.,:rdEJrtr lrotr5rua.rnn'triunrr,:1i0",::rJd

ilfi sg oriufi r nuurou zlrg

araradl{udrna'ururtflnil ir n"rf,uza,rnr:

s uarfi rYu orauro,:nr:rJfi uh o-,:d 6a
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(Waste source reduction or waste abatement)
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:s l"or : yi.':'lu n r r n r u.n ru n r : fi r m u o -: l r ru r a,r
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n"'rrh acnr Eflilili rr nrdlr o 6 nir,:ru d ;0,:1,f lrj
fi'.,rrir ury'raou ar:rn fir':o n'rrir asar eranh
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l.a.z nrrlirnofinlunrrao 3rrtu
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fnfi nr*rarrur:ourirltynr (Probiem sotving)
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226

n'rrlilnri ililliyrsla"urisililri fianlnr:ni nrun']r\, ri6.lu uayulaura 'bia{tu:"o-ud

uasil,:rfubinr:finuT iiu uinr:itrnr:uri sarJiuld'nruluzil
.4 

^ dd. ud,:n l]1{rnnunnl:ttflng mulnfintnul u,ns 4. aiunmRl fr n ar o u n r r ru dr n t-u

oan::rtuf,rdorirrfifin 6nno,lf'.rd,'rra3r orlind runnr,r 6o nr:riuuac.,tur.l:;rrru, nr:
v.i

FaU?niuot:Nlio't6ultaEno ilnsorirrfiRrunl'r riruuru]nfinur 'triaglurrd'unoeroliulri nralu

uacfifilurnruntnadrroiarura,: inuruartdr 2i)
ilrn:grurvi,:izrnr:uncizrfilr Iosfi nua'nnrr

u3?r1:nruntrfiytnnlfi druiu rnr:r'r'lunmn

rilurrluf fiioilodr-rlornirr darJiunmtts,r ufluffnnrrrlsunr:asuuavnr:iflr,

uaco fi n oru rdo nrlliruurlru n-uil:criu R runll q n onr a n5fi fi r n"rylu nr:ri'cn ur nr :6 uu

nlifinul oiuoclfluilrrldzfdoimiyruasf,raru nlrdou 60n1:in"H ir"r.ilflun:cu.]unr:yinrur

?6n1:tlnufu14't ?dfl1fl:uuT nlcu?un1:10\:

nr:io-s ocfi'r'hin rul a'rrdlriilrrdu n1l niunt

iorqrJ:va,rr{ tfl 1,{1,ln?1 t adflfi'?l0{n1flaa n03L0tu1tJ't

1. fiorur:cuunr:[asnalnlunr: rcni! 'lt'[unr:rliurlxrdafilfllrdau o"u'unrnizr.r
-o :" J-' 

'nfln11'{n1:Flnuln1fllun1n?gl !fi Ut3dnnR1yt ot'is]iunLut:anutuuuirtFtudlnfu n.tT

2. a?u nilrlaasfi fi ruarianrunrnnr: nizuurnr:i:sunr:aau ocd'a,rlinlurnr:i{a

anu'l rfirJ lnlt'tu 'vt ir a .-l
nlunnuLU LnutJutJunaum60,tu

3.6ororrror:ronouuec:;rfiurianr: t.duairflrifiia:vnrritrnr:(Academic

drrrfiuru nltn?unrJn R'lvr aejr{rflu:cuu freedom) lrdrrdS di'r {utttlln'] flex1n1rtu

[tdruaLua{



lull Chiang Mri Arso{ M€d sci vol 33. No. s sePtember 2ooo

lrarnr:lrJUrlv{itian']uin'u to. tririnfinuror:cmfnltacil:cl4tiofluFir

6. dtiudq!nT rr'ruun'rrdoudlti tddrdlunr:vlr.:ru

il:;Iszfilrnuaclddu4udll (cost effectiveness) ufl rt'fl lGIRl t!?odo

z. airon'nru{,lunirvtrlimnr: arrur:n inqrJ:;ald tfiodu-uduufion::runr:
)3

nnura,1ualtn0nadintJ 6tlunr:aou ttasn']rilAu'Ai1u?a'tunaln:'Lfr

e. d.:ra3rnr:iornr:riuunr:aoudlfi rfinil::SnEnrtr finnqvrrf d":d

oror:duaafnfinutrfiruttuattlu{lrrni'roia t. oioriolfirlrurraruinru:al1 dud
v^tiJtu nnfi ufl0{n1n?{19 I' d3a'lot:uu:0tl

| 6J t
uH nflrirliors e. iliur-J1lr{a oarlonr nizr v tta;:lulJ

nr:rl:sriunzunruo:ri'rqndzualoifi n'r:ao fi uriudarya'bi'riuaritt
-, E;. d.

rir'['d'dr a uujr rilu d,] 01ltlu a ij1'rir': [v{:1iLu 3. nltoo a']15uu!tasfia.: 0uFln15

nrr:iloquiuanrun'r'lnito.onr:frnr"nEJl ntn1': r ai ilr{rin fi n url ri'6 u u i!i'r fl n u r a rIo utd

nlu,rurltr 't tu olnn n1n?u19 $t{undgrE aa ?tnaT t!an01n1a n?1?d1tttd3
-a - n a. -onu rmntutdsrllralJlnfl ruulnlidr1.r1,{urlundlnru

, c. , J, I
1 . ?Ln:l!fi01U11U tUU?tnllsfiUUY|Uttnns rLAr[UU6llUl1d{t6lt LULnOFlnf]n1fl 1fl1u

.ir r a
'8'rlulaouilfrrjhnr: Iosi rn:rcdd'ururir u:,,r, +. viruurunarn: 'b{rdr'lonr:rtruur

d'urlurirrlaq, d'uqurira':qu (capital cost) !rn! fi,ru':odallfluria,:irr,r"'ry tri'rl5ri6.:ruirun-u

d'ur1u:rr (Full cost) urilttlrgrrirrrriu fi'l"orn rl:;a.,: riir r riu
2. irn:r;rinmrud'rrir'lurirtdrira lcosr Ousaily{ioilloirilri'u soiliLi'ltriu rfia

effectiveness) vflnr ur Fi,': ra"',r n rir rld'udr 4nnu'lunrnazl e o&

g. n or frunu/n orir'lddr u/il:cfi e-or
oA e AdA

r_J0u0r{'rutudntl?ua0 Yt0lTrdo

+. rfl5uilra,:{u1dto,: (simutate) r{u FVlt mflu'hin?r aoqrYurfirinfincruasunorn:

deficient plasma, Thrombin, APTT reagent 949 iotqrJ:;atd rfio airln'1rruil a o otriuor n

lfludu I:a fi n rdo ra cfiEor n ar:rn filur rucilfiffi.ir u

s. o-nrfirinuriaqbinnd'a,: aornr:rda ?roiuna'rnr unr:rn.jrlnr:f;lnilfrri6,rruta.,r

antrlorshiirlilu rin6nr*r finasmii o-.rd

o. rrllinr*rrndo,rfiabifiarunr:'ldlru r. -l.lnou:uunclrior.l:aqruduo,r'lri

g't'tu'tLlu] ! n n r n : ua cu-n fi n url d'6 s uf'j r o sil fr ri6 a dr.,:1:

z. aqnrrIfinrrarohnT :ilnrir,truror 6,:onlaoodriurruc?i1,tru

rin6nr*r e. rorisrJFifianr:'ld nr:r]rrr:"nur
a. FnurnrdL{lrgruuuaor -:lrruotrru rnia,:n'aqrJn:ni odr,:nnfro,r loruFifiarnio,:fr

d .J.--.o
a odru u{tl,: rfr €ilf nir'lciLu r n n nr: rfi 0ilfi niur 't'8'Lurio rilfrfF nr:os f,a loiorlirl: cir ir ilfL

rnlon ouu I?ann'tTmndauulnt'l gnlt

227

g. n'lunrnr:rfl ndrtnriaob{ionr s. au:rJi6fl ooriuquh.ri'toir,r .1 tulia,:



4. out n't'r 5 ilalul a ruio,: riur4l nbY f6 n 4 nlodli'fi ar uda r uar rfi n nl I ff, n ril u
iuur rr 16uqr n n r :il fr u'h,rr u'lu r{0,rilfr ri6 nr r

:r:Er:rnnfi anr:urndrio.rlnri

u0unn'r:

s. fiifionnr:rorrda lwasre manage-

ment) mnnn0n

ruHu r{or u rq nan r :oiru nr:f; nc r/au :u
?'t.A?nnu:!d\rn lfl a dn rdt lfiu aa.]n:1a\t

nrnim g ld'iunmruiornnr:fi nur/fllnou:l.r

rdarir rti'zuurtr{rtlufi on::rdrfi oraruriruri

n1Fritr1e finaemf nid
t. dr ra-:l'hibiiu ner lfrfi ru rFI

aal
fruu dulJt1.1 t0mU Unltdnulfrln aut
nriflu :ctnn uactirr :ctnn

z. d,: raier ariuauut{rdriu n.r:fl| n au:l-
a=uur otrrudrrum,largnu

3. rffl ur fl-nulua cnrr rl dr r:n k]u

t
dn?u

+. nizuurdalrin:rigui Inslfiunarn:
nrnizr., 1ri'irrn-uGuuf irrLniuuar,:mr

A.r a -
41|urUrUl tl'toytflJulyl:yttl.1n:1|lJr{Eii? nu
I o.-

lflAlfilnonUnliUl.lUU (Human capitals)

ruH u r{or u rtityuav drfr,rlo

? nou:rd{ n?0\:n11y{ atul?? 6! !racn1a,:'[0
J d.- .

rn a o ilotviq a n alunr rrizr s uitrr ir u riu

frr,: r ul d'a ci r,: fi rl : c fi m Enr I'i !!a ! u t.i a

?nnut!d\tnTlljn! |'la!t Lt fl.]t:rntJli anflo\:
oe. d l;o.!

unnnlfmrd,:r.rfi ,:f iloi[riu.i.ia{orn tca,]dro,t
^ .d- I

R',rn?t19 nagmE onu

r. fl n eio I ar: r di rglula n r a o"'u n r r
il::nr rtrfi u:fi nrusn dolrd o rd rJ??-r! tta e

t
n16{lalfilJ!1n1u

z.'hifi druirl6n irlfirlufi on::loir,r.1

flfi as oriufi l n'voror zola

n1lfrd?uilrr o:nr'tfi'n n nrilunr nizr fr nrr I

t0'110n

3. oufi .rer,r1 }iu.rurcdrufurnnn tl

tfi ouncG rruoru lifr r,:run.rlfi ,r,aonrirr

o cfirtlirfi n nr :ri'r,:r ud fr n rr ru dt ua 
"1 

il
tu0fiu'tg

' .) 3 . q4. An0 nT ylt000.tu.tulun1tyt,t.,],tu
?t .'l v 1. v

ru u u 0 o fl 7td1n fu N't n [u nl5n F)J u.tfllq t[as

irr n'llffi n nao sr nfi r.lru

s. dilnur:s1nrn'[ldfrr.,:ru Ioalfi
urrsrnl n'ludfi1.,:ru dnelnr.,r nr a ua;10 uiu

ria r fi rmu a:ar o l'a.,: 6a u rio.:rJ fr rjh nl : ds a1 Fl

unc rfi u.: n a Ar fi iu u-n fi n r*r

6. rl:srfi unanrrrJfi f6,:rurfl u:elr 1

0gtdtJa

o1n?tt4

nrna"nuni (tmage) uaynxll rilu frir
(Leadership) ro,:nrnirr rilu 6i.r ir rilu o tjr.:
a ..1

B n[un1:uTsnun ruR11\ tl\tlrLu a0uu nfue
q r i" ,Alnnlan1tuflmg ytmln1l60uafl miflln:E Ud:

nr nrontulutl::ryrfllyr u fi o d fr I r o uyi,: ri'r cJ n-u

nasnd-[unr:ylBJurnrnahr*njuosnrrrur,fl uqirjr

NOdU

t. rfolurnrnn'nuniro.ounarn:rornrn

itr "J bi'fi nm&rfl Irfi rf[ur?,:imnr: (Academ jc

excellence) nrtlrflurintulruarfin lprofes-

sional exceltence; nrrnrflurfialufiiot 1t-ite

excettencel Iotif,ro{uur{ugrunmria.r:rnid fi

(Emotional quotient)

z. yiruurntl {nunidi,: n ln fi rTry ryr
(Knowledge societyl loal nar n:to.:nr nitr
fiizuuo::lluyi,rnr:6sui (Learning cutture),
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n1:6uu5l? n tUulllJ, ?alUElllJlt {n1t
" 'n?r ih4 uccviruu'rfi nun1 10in1ldl1{a':n

ril u Lou n?1 ? dn1:t:uunltdouttatn1l

uinr:izrnr:uririntnnfi nnr:unmdrilil:ryr rt

oirulafi ninur llaroam::rtu rtraoriadl n

s. naqnridrirnlqnf,vrJiurildaultlir6''r

rda rfi il 6'nsnt'{uacfi nnrrtldr rrnlunr:
<)a -

011:{0 gn'lutndnl?nllfuYltJTl:1\u1nt0ua1n n,

dfr n.r,ldnu,,,loioEiFrdoor'r41, fi {rnhrdru{u

4. na qYldtfruu tfrul (Benchmarking)

riuilnrinsrarfluoir': :ctnfl drirnr:aauriru

Iafi orin sr uaco nm:: nu nraorinfifinta r nruc

firirnr:aau Clinical Laboratory Science

Proramme ttu University of Tennessee, Kitasato

University lflud'u

5. n a q il 6n-ru ur nr n {n vnid'r u
Knowledge-based system

o. airornSorireuasnrrrirrufi ad'ru

Iafi nimsrua:oan::nunraorfnfifin d'u

fi rirumudu rtrnrulu uarnruuan rsryrFl

ltflunl {}nuu:nl:I

fl'r: Tsn-u n 6uR'wryr gr gr illdra a-nil a-,itiu
Z n-A'lnrJiuulnll (Customer driven) ylnc,lSU

r -tutnl'tn'tgtuunrn'tflu0n toet naunfi onu

t . rl:Erfi u nm r 6'o.rnr:r o,r liiuu-:nrro ci

!da
z. air'r nl rdur[uiiri'u {iurinr:
3. nnnaul:tr1dlJ uf,nuirTllutn'n

+. air,:rinfi nvT trtfi nrrrin'lrl.rdLtr:o

riT ulafi ninuruo:oan::nuFlraniniiin n:,:

or' r{iuu3nr:fi ,:nalo uavairrnrurirrdat lvatre

added) ltriu"nAnul

vol. 33, No. 3 september 2ooo

und?d

n']lul rtuunaqn0tudnlTuOua asn0'1

airluacfr rnrriltdrlo'|fi'qnarn:nrdlunrnitr "r

ld'rdrto unurn rrirfi uasnrrlfilfintou

itruorururJfruhnrt (Action plan) unsfi n
:crfiuzuaFnnrrunv iruzuu u a 

"tr{t 
r"ey

fi r a-':lou nar n: 6osrlr'hilr url:cn-u n zunt tt

?10'lR1a?!1u:3dun1'r'Jd1l:a

unfl{Ytlt

t eln'luin1:fliuaauu dn't?cn1T[uFl1u
:J

inarn:ai"larnn nr:tfrNtu?a.: :ctrnr n1:

roan-?yr1,rrF1:145fi o nr:fi i3o::ilxryor"iulu il

1\. Fl. 2540 n1: vltv5ltrUru fU An1tfl nU1 ttlln1l rl

n.d.2542 nrr rrriu4runr Lflu.,:rufirirnr Er

A?1 d']lJ1:nl0iYln OnnnTY.ll': n1:flnU1 n1t
.n e 4, ed

vlflulYl:1\fl1n:ljUUg LltLUUU n?1 :n'11lr

d'lrJ'nn nrudldriuo-ruo:TrJLLdsn fir:l
tA

n1:2'tn tl unagmfir o u:rfl o u nl ru:&n u
,)n R'n,{Ynnn1tfl nul uu':'t tuu6l{ff 't nfuo u'1.1}1u,1

Rlnix'r e rilurilrr.,:rudl uacfi rct,rtulrah

n1it1'tu':tln1t R't1c$fi \:n'r'1 tu9tota1.lnl,:

itrnr:firrn d'rflrynri,:nrirrml.tni natl e 6.1

1d'frrrauo urunaan d' :anor nr: :cn-u
JI

nfun'11\ fl u n?gt14 0tltfi .:tsfl &[?d1au01 n n
.X

tlt]u na uYl0u0't0Q:u\t t nTa!ad ulnmlu

?annt !tlllJtn nt 1tliflonorfiu 1ui

Rln?!1 9 giofl ?0u1,\6cn6ug{

tonalt0lnorl

t. iaEriflfnr:r,iifluronrfinr*rnuuu.rulriruurnr:
a -)Frnullsnuqnrnnul olJllTl 9 (11.Fl. 2545-

es+s1, 8ru'nulsrruua;uar]onl 6nur,
irr'nlrula'oyrur,: yrirBra"fl , ze nits'lgi.r

2543.
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2rrd rfl nnfi not:llnndti0{1fl ri

golondl:

ilfi s:r orr-1fi 3 rYuurtl 2543

rir tvt tCs oio 16ori'l s arfl l,riu dfi :;oiu nt.l rJ

rdLrriuduornrir.:riu < 1 diturion Inui6 tvnan

Mycobacterium tuberculosis ilu
Mycobacterium avium Ios?G

Collin LA,Franzblau SG.Microptate Alamar Blue

assay versus BACTEC 460 system for high -
throughput screening of compounds against

Mycobacterium tuberculosis and Mycobacte-

rium avium. Antimicrob Agents Chemother 1997;

41: 1004-9.

nmild'a,:nr:l.8'enET miuriaohurda ruoer-

cutosis (TB) rfir,,duu.n 6lfirrflN6rrtluri,:

oiT ulu n r :nri6 rio ra' a n n"'r urd i n,:1 rr dco? n

Mycobacterium tuberculosis H.rRa ATCC

25177 Mycobacterium tuberculosis Hs?Rv

ATCC 27294 Ltaz Mycobacterium avium AfCC riol:noeirl H Rv racornr{ofihiriasfr nrril
25291 Iourilf; uuarnf, rirriuuilufu ilytLrds6tR.t?t ru u:,:luntiri al:na eir,l H..Ra oi.:riu i6 tr/nen
Nonf luorescenl ottfi onr: Oxidation-Reduction

ufl udnrr" Fluorescent d.:aLn:niorirnr:
r 6- .J

ro:[-xroiutotriLoii[t[n5oifr o Ftuorometer n5o

Spectrophotometer uiootnnr:dlrnnnr:
,Jr aguI n.,]to{d uasQl n nltytndau n.lr r

6rprrn"arufi otlunr:n:rorr-on:armrar:d'rur{a

ttds BACTEC 460 system tunr:nonourilar
1.i'rc.'<ialuttjUtiluun'|lFtotd 0 nm:n r.l 25-27 uioa'lni1ulu6t1:riluaafinyr',:rnr.ro go

zio uacyiunatJunnoirladrlfi u-aAr6'rXzorrir

MtCs :cfi'ir,liE MABA [ra3 BAcTEc 460

system e1nn1tfi oaa,:niuar:dru1n6ylrirn n

laaoru:vfl 1tfi R'lv{fl{ tu nt:9t o9l lutl

Microplate Alumar Blue Assay
30 tfior lriFi1 trltos fiuotnoironiu o, 2 uds 5

nU BACTEC 460 svstem
tfi onatdr:rTruonfir'toio H.rRv, H 

"rRa, 
M. avium

n1ili'rd'u Fi'r Mtcs dtd'o1nnr:d'rrnnri'rarn r,ria

4 e 4 ^dT?On1 nUrUnl ttdctJUTedytEnlytd,: t,:i0

Fl uorometry'iui6 Mnen ocrJ' nrtJ d'ilfuii-n-u

aeirtarniuifi BAcTEc 460 system uaiFi.t Mtcs
Atu
?l LOQ'lnn1tfl\:lflFlrl?tl0l1 UAs f luorometry

fi fi nrrraln"udnnuaoodr.ra,rrira lunr:
nudaUCJ'l Rifampin, Rifabutin, Minocycline [rdy

Clarithromycin ytu'jrrir MlCs ro.: H.,Ra firi'r

firn'lr H.,Rv fir16'aatrrfi al6'uriun1tfl naaier

zfi4du 1 H3?Ra a't "ltn'ldn:ron'orn:orar:fi'lf

'lu nr: rio rir u Tubercutosis frat rdo,: d'u

uyruar ufliud H nv dr!fl uarud'uf#fi n.lruuu:.rr37

lunr:rioI:n :"tisnarfr drrur:nor:rourrir Mtcs
Microplate Alumar Blue Assay (MABA) ot
arri'tLrJfrfi3ar oxidation - Reduction ?lo,td1:

Li'Ioui6 MABA fi:sssr?ard#un.ir BAcTEC

Ata mar B| ue lrtfr"ot oin:r nr :ro-:rg rfi ulorri a,:

460 system rl:srJrru 2 riu rtacnr:nlSuurfrejuFir

Mlcs ro,ld'r:ri'tuuunfi6un&,i eo zfio loilifi
MABA rlns BACTEC 460 system u.j'r
.t ed - Z 3 )d"[n rir d ur riuytr or n rta fi fi nrr l lu u: r'lu nr:

Myco ba cte r i u m tu b e rc u lo s i s

tararrio Mycobacterium il",: 3 argyiud ilu'jr
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c
9{4fl 0{t?al lun'l:nndoil

Prothrombin time [PT] ttau

Activated Partial Thromboplastin
,.1

. Time [APTT] ttt'otdu

3s cissr :r o'lu an rrc fi ttn nei rl ffu

Rao LV, Okorodudu AO, Petersen JR, Elghetany

MT. Stability of prothrombin time and activated

partial thromboplastin time test under different

storage. Clin Chimica Acta 2000; 300:

t.t-1t,

PT rta! APTT rilunrrnoraouduSru
a -- -r !'1ilfi 

a {il0 u 0i n1r rfl 0? uaa u [tn In u? nulsuu

nr:ufi ':n"r1o.o16oo ua"tfl unr:n:roiqtJnnl:

fnurl:nfirfi srfiu nr:'ldur tiod'runr:ufil ot-'t

ra.:r6on r.uo'tudfi n*.r,dei?riunr:norao!d

fi ornar ndrfioor n nr:rfiu 6":atir,oii':dl n:':nlu

dR',r?cYt Inn u1,t nu lta!t?d1Ylu'ltJ'1111n1:noa0u

PT [ra3 APTT loi nldN',] Un;tfian:rru 32

d'rodrl Hanr:nnaouvtu'irnr:irdldtor:ro

firfirl{fi 4 aiflrrtarfisa ua& -20 onFl'rrsa!field

rurrirntivrodou pr 'luu':art'rh,li, tz a.#,

unn oir.flunr:moraouhi fi rualunr':adfi n rroi

a tr , r.J
nlstnud{d':tlllQl?nq fin 0i tlas 4 AnF'l

ttarfiud nr:nodou Aprr rirllnd eq nu'ir

20 a,:rtrrtarfisa oshizua nr:nnaoufra': n'ir
, ^ J - ) d rv)

Fl't nnt o tutflu tnuunufltnut'lYt 4 0in'l

rtardsa uarqruu4fi r{o'r ufi ofirnr:noraou

d'rlud o dl'lririrrnfi oun"ufiinr:moaaulu

rdaordrlnfi 6':a$oidr d':d':onrodrfl uv{n1d 1

rua"rfiao:ardlflun1:ylnda pr rta! Aprr

,&ed -l , J<rvJ
n'lYl LtluUn lnnAUn LOU 6'ld'ltl:')Qfi lnut?11 - rio.:ilfi il6nr: fi a"tid'ld Potyacrylamide gel

vol 33, No. 3 september 2ooo

r z t-rfu r na-lnr:rfi udld,oot:ro uasd'a.:ird't

run"ufi ufi qruunfi riomSo + a{flrttatdea

ao:d d1.l:nu

fl1:elt?o1{lJ Alkaline

Phosphatase Isoenzyme
AAIA

nilor^toun9l

1u rnrJ a ufi rfl uI: n ru v tist o.t

ntgty{tvo1fi-t:

Jenkins MA, Steer CB, Cheng LWH, Ratnaike

S. An unusual alkaline phosphatase associ-

ated with gastric carcinoma. Ann Clin Biochem

1999; 36:743-8.

nlltl:']4fi1 Alkaline phosphatase (ALP)

isoenzyme luiiruarrr:nrirhlltifi odunrrt

nr:und\ha,rlrnilcr5ild lu{dr utr aor q

so fl fiild'iunr:ifi oq-u'ir rilulin crS'rzo'l

n:ltfl rcorfi r:Infl Gastroscopy rn-.:otnntl

or:10 Thoracolumbar spine oitant: X-rays

1rU11 n1TUvIt?tO': cJntUU.l0 J!',l3AU i1nn1T
)

trr:?ootontfi n2 nnaonr.Lr-dr nttn:;nnv{L

Adenocarcinoma cells d'lYlunlttlt'lQn1n

J.
electrophoresis TlttltJ Wheat germ lectin d')

lr.Ilu oet douun nlp isoenzyme ru'jrfr

nrlfir Srrrura,r Bone ALP, fi Liver ALP

rfluilnd uacfi Inlestinal-like ALP l:1n0
a {tuu3 r': nnra.,: Bone ALP isoenzyme

J-
UOflnlnUU'lvlu?l lmmunoglobulin complex

oclfidrfi n n do'! uriuirld'oio':fi r nr:mrraaunr slu
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r1.!l.rnaianrrl|nndrid.!lnri

nu'irfitFlrru Intestinat-tike ALp ,rndu llp
. ) J t.
isoenzyme ny{UUA'lAlOMAln Non-specific ALP :1rj ilu'j1i 2flE (2.1%) dfidonuriiluad lonro
gene d{dlumoooafllllflu Bone, Kidnev uia

,c .^ xLrver tsotorms ta\tt0ut{ TuFtu

t6rr fiEgnlnn:

n I :st t? o do u n r:rJ u ril o u

ro{rfioourieiasiG

Alkaline Denaturation Test
j c' 4

tT{0 tultoflouto0qoln
4

CIVOOYIl:R

r -aJ J-, ^-J" .dttJ i6ftrauailrilJui6fiirirfl :;fia-o unc

}izua:rn6'l
u ae
? n11?11,t rn un tFl

dr r:nrorcrdanfirhutt#.]n:ro

ruLl?07ttfi tJlsdlfi :u n1:nl?a
.2.adrrnirr 1'jrlilfi nr:ilurilauriourlr Karyo-

tYPe.

nun?::fu llu?'ti

flAtO{ Serum-Clot Contact
i<t

I lme ?lilgtofl on-t:gt:?oYn{
e la c.ra 4t aa?ro{uflunn't:tflilnaufl

Zhang DJ, Elswick RK, Miller WG, Baitey JL.

Effect of serum-clot contact time on clinical

chemistry laboratory result. Clin Chem

1998; 44: 1325-33.

r:s en a1fi ne{ r6 o qfril{nfi o}irfi o nr : ufi .r n-r
?, I o e E i ad?9rolJtydin lyta !tdF]nlfi []t u1,t? 0 Alkaline (Serum clot contact time) riaurir nr:uunfiil
denaturation test d'tultn oAA!n1rilu!flou

ra,:rfi onu ornnr:totrdrgdcda

nrrucirriry d'a,:loirf,oodr3anf, roo z oarnr:n

Mrutu fi .,toyar trrnifi oii'er xaryotype 1d'

iaquoriinr: 16rrfioorluuaoornoda{0.1 a.

ud"rrFrurir 5 rJa. alnliuL6l 1o % KoH

0.3 iln. r.ldlifiudrniuloenr:lltrur 1 fiil{
2 il1fi udxonr:uJduu*ilal?io.,rfl Ine
n1:r'r ud'rurlde:frr nrr {ri'u cytogenetic

techniques

rtluaT tuorrdrro.,: preanatyticat variation drfi
1t.,tei!, r uY4q-"

rJnnl t}1tnnl tuftnnan n{uua,t Lttytl n,t:nFtao{
4,.i.

rfr or4td':.,r:cfllr'larfr rfi rca druiln1til6iau

oanlflu + drl d.:uu:nlfllr.raaon.t n loufi,:
.t^?..9^:- -=l ..rfilt?nu'] aflfinu o{u'tu 30 ulfl fid,:oln

ralsrdon s drudmf,airlU{ufi sz"c uru s,

6, 24 rt.o'rruiroil udr6tuanfi:hud.:rirfir"l

ri,:r.rruorrurnnaoulunarr6urniu n?1 fl nFiai

ata
tfi tnAnIn n n1l Ull'l0l')

Fr :? o fl 1,r lio.lil6fA nr :
rfionrrrnnoia.,:1unr:

Io u ttri.] rd o o or-ra Eir,:

4 aa q,, I
lY{.on1:? t{ofl u noun d0 9l

Sepulveda W, Be C, Youllon R, Gutierrez J,

Carstens E. Accuracy of haemoglobin alkaline

denaturation test for detecting maternal blood

conlamination of fetal blood sample for

,prenatal karyotyping. Prenat Diag 1999; 19:

927 -9.

fli sr ofufi s i'uorou zlrr

flonlrnnao{ 0'tnn1:fin6aun1:nr Ftx.tg 97

v{Lr Chromosome 46, XX ) rraran gS :rflhj
nu'ir fi rf, o ot uririur{ouo ri
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ilioradsrnrvrza,!n1:yrnnon frlarolqsnrr
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LllrJAflltYtnnonlow: Yl uugnn 3. 6. 24 xtJ.

dd4

'J',tru:uutlldunug:tJnuunn 
30 u'ln q':

riiunr::rlnrrrurl:il:ruoi'r.,r 1 liudr6a
nrrlu : :ruornnr:irrr:reri [a3n?1

[tU'tU't1Un1gtU?A{:1'] nl UtJUl U tn6'lti15fl
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G-band cytogenelic analysis (standard CG

analysis)

nerrtthfiq tu{rJrtr cnronic myeloid leukemia

(cML) fi nrrufinrlnhtarln:hltrruu Recip-

rocat transtocation :cfi'ir,iln:IilItr nid g nir

dfi zz r(s,zz)(qs+;qrt) fiFan'ir phiraderphia

n1gt1fllcon 7l:rgetla1nl.l 6l lT1n1T6rT?a 'l

Philadelphia chromosone positive (Ph+) cell

d'rui6 nur uae cc anarysis i6 tttur

d'rri6 Hypermetaphase

Hybridization (HMF) u,a!

a&
uorJTULtl a1nfl1:6nu1mnr n 63 nlTnnaon cnromosome

v a.i { en
adquoyidnrr ro'r! L?nTrnnr.ru?u cN4L a1u?un!?1 Potassium, Phosphorus, Glucose

rira",r nouauiuldrfia narfirlriasl#r6a o rfi o 51 :rs nrara'rarnloiiunr:inurlounr: nn

nr:ud.ror-ruruhirfiu g

Albumin, Bicarbonate,

trJ. d?u Total protein,

Chloride, HDL-choles-

terol. LDl-cholesterol. I ron nntfr roliui6'hirfi u

6 x:i. drunr:nnaa.,:fi rfi dailudruailiuld'Lrri lfl unr:tnrrrdu,lutad'hn:vonoiru cocemid u'ru

u1ufi.,: 24 Xu. z+ dhh,: ro'rornuoun:rom1 ph+ ce d'ru Ftuo-

rescence tn situ Hybridization (FISH) fr1fiiU

fi:}lnfl flrvian cG anatysis riiunr:urrrr#t,: In:lruItruorn

hn:;onuagria rrnuln:Idrruuul G-band dra

nt:nr?ofitr'lihu Chronic Trysin-Giemsa techniques

flanr:noao{ rw'Jr{drr cML'i'ruxu 51 :.ru

fia-rnr nilanrirshtn:snn udrfltldr {rJrt r z

:runfuillriltl:n6n Inanr:n:.:olu:cacu:n

Mveloid Leukemia lu:yt stt:n
v|rllle,A4t

?to{nt:uonolg lltfl:yon o?g?Dtrl
Hypermetaphase Fluorescence d'rcri6 tivr arilrtnnt?a u pn+ cetttue.irhuyii

In situ Hvbridization t e :ruld' lurrucfrn:T od'ru cG anatysis

n:ronutfig{ 4:ru rras t.l.jr:yusr?ar (Nile-

dian time) dr':':onu pn+ cett d,:ui6 CG

anatysis ra'rornontod'ra ttMF Mr niu t ot iu
rqrJ i6 Hur finmll':1unr:or:.lar1 ph+ cetl

rr nn'ir CG anatysis 1ufirJrara",:nr:lanrira
'[tn:cr]n ra"',:riui6 nr'rrr 6,:-[durlr sr:a lFonrri

ririrs cMt- ra-,:rhnr: a n rir ulz n:c Frn yirlfi

n:rudnm:ro$:nrfi afi osrr,: uzuufi oorr rinur
iorqrJ::a.rd rfi on-6uurfr fl unr:nr?afi 1 phita- rlilruriall
delphia chromosome

Fluorescence /n sltu

Seong CM, Giralt S, Kantarjian H, el al Early

detection of relapse by hypermetaphase fluo-

rescence in silu hybridization after allogeneic

bone marrow transplantation for chronic

myeloid leukemia. J Clin Oncol 2000; 18:

1831 -6
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?r:fl1:|t|nfinnrfu fldriu.thfli

ruaflo{ Essential Oils sionr:
-f,ttt.!uuu.in:su ?1{n1td:1{dlJo:uav

nl:?nslotos Filamentous Fungi

Inouye S, Watanabe M, Nishiyama Y, Takeo

K, Akao M, Kamaguchi H. Antisporulating and

respiration-inhibitory effect of essential oils on

filamentous fungi. Mycoses 1998; 4l: 403-10.

nT!!?unlsdilnarloito,: Filamentous

fungi + zfin triuri Aspergittus fumigatus,

Fusarium solani, Penicillium expansum *a
_e J a

Rhizopus oryzae qn{riln rfia# -afulo:ylyl

otndru :rnauto{ Citron, Lavender uag

Thyme oil #uunlouifi Gas Chromatography

(cc) tutrusd 1o:cn4o?o,t perila, Tea tree

oils, Lemongrass !Ln; Cinnamon bark oils d

u e n Fir ui 6 l 6 e r ri'u un u o cki fi zu a 0i o n't r u-u ri.l

nlidi'r,ldilai r.tona1ndftt{u'i1 Essentiat orts

'[u:rl I o,: ar: a car fl o clri fi zu a ri o n r: eiL Et'.l

nrsu?u n1:d;r i ail of luz zucdlo:sr1r ur a n

Essential oils d't NlTnyilllildtct Hyphae fla\t

Rhizopus oryzae uinlo rrasrirtr{ Conidiophore

\u Aspergittus rumgatus atrilild urni alnra,:

Essentiat oits oionr:fu cilntiut! nrrdil\:
arl o io: #l yi-u dnir n r:tiu uo{ n:"!r 1"r nr:nr cflo

d,:'l-oor nn':rl rdldura{ Essentiat oits dfil'lfi'

o"sr:r nr:'ldoa n?roufl a,r r ad o nn so ul oirfi u oi'

(lCsO) d?srnda{in vSt vodet Bs3 biotogical

oxygen monitor AflO,: Essential oils fi
dr rl:n cius',:n:su?u n1:d;'rid aiuacnr:
fi 'rrilotan Fitamentous f ungi rJrovrlrhlrJ:vqnoild
J ,- i J,d-- r

rfr oaor 5rrrutalrfi oft rieilri'rfi nt:n'[ufirhg

flfi sa qfufi : fruursu zerr

Reduction of Diagnostic

Window by New Fourth-

Generation Human

Immunodeficiency Virus

Screening Assays

Weber B, Fall EHM, Berger A, Doerr WH-

Reduction ol diagnostic window by new fourth
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