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Abstract : Production and Purification of the 19-kDa Carboxyl-terminal
Fragment of Plasmodium yoelii Merozoite Surface Protein-1 (MSP1L ) as a
FLAG Fusion Protein Expressed in Saccharomyces cerevisiae

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

Background : The 19-kDa carboxyl-terminal fragment of merozoite surface protein-1 (MSP119), a
leading malaria vaccine candidate, can induce protective immunity in mice and monkeys against
challenge infection, The Plasmodium yoeli MSP119 can produce from Escherichia coli as a glutath-
ione-S-transferase (GST)-MSP1'9 or from Saccharomyces cerevisiae as His6-MSP1 .

Methods : MSP119 as a FLAG fusion protein (FLAG—MSP119) was produced from S. cerevisiae.
The FLAG peptide composes of 8 amino acids and is linked to the N-terminus of MSP119. After
selectively cloned FLAG-MSP1 - expressed yeast, we optimized the conditions for production. The
FLAG-~MSP119 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. In passing through the anti-FLAG column,
up to 30 mL. of yeast culture supernatant of all FLAG-MSP119 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 Hiss— MSP119. By Western blot, FLAG-
MSF‘119 reacted to anti—Hisﬁ-MSP179 serum, anti-P. yoeli hyperimmune serum, and Mab 302.
Conclusion : These results indicate that MSP119 can be constructed with a correct configuration in

a form of FLAG:—MSFH19 fusion protein. Bull Chiang Mai Assoc Med Sci 2000, 83: 161-71.

Key words: Malaria, affinity chromatography, MSP1, FLAG

*

Division of Infectious and Tropical diseases, Research Institute for Health Sciences, Chiang Mai University,
Chiang Mai.
** Depaitment of Immunology, US. Armed Forces Research Institute of Medical Science, Bangkok.

Ak

Department of Microbiology, Faculty of Public Health, Mahidol University, Bangkok.
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FLAG Marker Peptide

Enterokinase Cleavage

8 Amino acid M1 or M2 MAD binding site

N -Asp
5" -GAC TAC AAG GAC
3’ -CTG TTC TTC CTG

GAC (T) GAT
CTG(A)CTA

Tyr Lys Asp Asp Asp Asp Lys -C v

GAC BAG -3'

CTG CTG -57
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5 mL uvsyasly Column UdaslW Buffer
Iaatnsdate IR 0.1M glycine HCI pH
35 adlu Column usstfiuansazanaiilnanu
Column ABNNNMUNARANAARY 6 MABA 9 Az
1 mL & 1 M Tris pH 8.0 g 1-2 NeAie
USu pH tavsnsasanefiiaanytlwifiunans
Haweieduuiasdewase TBS atnles
5 WintaaSumsea o 3 A% udAu
snwaa 1y 0.02% NaN /TBS udmadau
wifana MSP1 MelaeAs ELISA uazdnuin
WIA1 % Recovery

4. msmasummu?qn%:uaa MSP1  Tae3s
SDS-PAGE waz Western Blot
NIMARBUANLTANERI MSP1 . fisay

fupaBaufeudy His -tagged MSP1 _ Audn

TunRaeUH BN T989 David Kaslow® [ned3

SDS-Polyaceylamide gel electrophoresis (SDS-

PAGE) 4l 12.5 % running acrylamide gel uay

5% stacking acrylamide gel U lUsAuNENAU
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5x SDS buffer uassiluinidon 5 unfinay
wuaARILLAa AUsznaufurIasdeuinauda
Tu Chamber uuwazadld Electrophoresis
buffer pH 8.3 (Tris 3.03 g, Glycine 14.4 g,
SDS 1.0 g wasinay 1,000 ml) udlsas
nazudlwiiridludausn 120 Tart ludaedl
Tusiuiddlu Stacking gel tﬁaTﬂiﬁumﬁauLﬁﬂaj
Running gel U3unszudlwindu 200 Taar
unsallsiviludaianeduansuasaa 39
Uanszudlwin  dutiuea s Bloting Wia
dralusAuasuuney Nitrocellulose Tnaauwnils
nludanlusAusiiyg 0.1% Amido black uas
fndunitaimdausutinluyn Western biot
TN Western blot GNIINTN Nitro-
cellulose 71 Blot protein Beusasudq Block fat
5% skim mik 1 Talaefigamgivias drase
0.05% Tween20/PBS udLAnuwauRuafang o
AR Anti- MSP1_ serum® AMNTNTY 1/200,
Anti- P. yoelii YM hyperimmune serum'’ ANy
Wt 1/200 uaz Mab 302 (Anti- MSP1 ,, MAb)"
AnMdNty 10 pomi duvan 1 Falnof
gunaivias  AsuAIdeE Buffer WAILAN

HRP-conjugated goat anti-mouse Igs ﬁmm
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2) wialhlslaauidanunrislunisae MSPA 3
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o e o g
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3 lmautiaan 6 @Sunileay 3.6) Winwwn
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2 TEAUNITET FLAG-MSP1 1098 dA
d a a
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d: 5 5 = dci o
2. szazrammmnzanlumsidouvetannuan
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10
> J o=
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f
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jft 3 szAuAIETe FLAG-MSP1 _ S LRERT
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24, 48 uaz 72 N9 A meEaUMIUTNIN
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Wananglaagnlinue
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25 4
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0O.D. at 492 nm.
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0.5 -

0.0 4
Broth control 24h 48 h T2h

incubation time (h)

i 4 b FLAG-MSP1_ waufldn S. ceravisiaa
I2EEIAIAN 9

3. HANMSHEN MSPL lﬁu‘iqﬂéﬁw Anti-FLAG
M1 antibody agarose gel column

L'Vﬁ‘ilﬂﬂﬂﬁﬂuﬂ'?ﬂ']']:ﬁl“&ﬂ:ﬁ’ﬂﬂﬂ"ﬁllﬂFl
MsP1 Wisqrialadli Anti-FLAG M1 anti-
body agarose gel column GEY Supernatant
PgrnmadeedasireutEanm 10 mL an In-
cubate AU Anti-FLAG M1 antibody agarose
gel U3ney 1 mL AR 4% 1Au Supernatant
flaluiuwa 80 2 ASilu Column Taamse
Supernatants AUl Sunsautaulay Column
(Pre~-application) et Column A3awtl
(Post first application) ey Column
Asafida (Post second application) waziilnginu
Column ﬂ%ﬂﬁﬁ’u\l (Post third application)
lUATIIN MSP1 , U0z FLAG peptide lneii3
ELISA (Ul 5) waumingi MsP1_Tu Cu-
ture supernatant \ilatu Column WA
\Reafigndulsiviua (JUA 5A uax B)fsesidiu
Tasralainu FLAG peptide uazUSauna MSP1 3
anadatiINIn adulsfiangiAIaIIany

a
MSP1 4 Culture supernatant iy
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A. Reactivity to anti-FALG Mab
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Before First Send Third
Incubation with anti-FLAG agrose gel
B. Reactivity to anti-MSP1,, serum
3.0,
£
[=4
(o)
a3
T
w
o
o
Before First Second
Incubation with anti-FLAG agarcse gel
. C. Reactivity to anti-MSP1,, serum
E
[~
[}
o
<t
]
o
o

Fraction number

- a 4 X &
Ui 5 wan1idu FLAG-MSP1  \lladhuludesie
HeRly anti-FLAG M1 antibody gel column

Column ATafl 1, 2 uaz 3 Bnvdiiseulng
LAY (gﬂﬁ 5B) uadmiin lu Culture
supernatant & MSP1 _ Semefiadanndasene

Ma1InN&1 Column tanduiilidudiu
Anti-FLAG M1 antibody agarose gel aan




Nsmunatinnrsendiro sl

vNALY? 39 Elute 181 FLAG-MSP1__ fusion
protein SRy Anti-FLAG M1 antibody agarose
gel 2OAAIL Glycine buffer pH 3.0 waziAiu 6
fraction U3nnau Fraction 8z 1 mL adsngn
Wsfiu FLAG-MSP1  szvqeaaninlu Frac-
tion 1 2 uax 3 (3Ufl 50)

nmanedauld Culture supernatant
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TuBamssingg A 10, 20, 30 uaz 40 mL lu
A3 Incubate AU Anti-FLAG M1 antibody
agarose gel Wu71 N3t Culture supernatant
N3 40 mL &wIauEn FLAG-MSP1 16t
naalaadiBnalusfiudindn wasi %
yield gaigm (3R 1)

Mol 1 WBsufsudSaaTees Yeast cultutre supernatant siamM 316 MSP1 ., waE % yield Tu

v o
mauan MSP1__ Wudaqna

BunT9a Yeast W30 MSP1_ AiRs2anu () % Yield of MSP1 _
culture supematant | fgypiqy Column | WA Column na Elution

10 mL 43.5 0.0 16.5 38.0

20 mL 45.8 0.0 35.3 77.1

30 mL 74.1 0.0 58.4 78.8

40 mL 157.2 7.2 147.5 93.8

4. msmaeummu‘iqné uazmsinmlgjnlen
futeuRueAne MSP1

FLAG-MSP1 fnFealannisE
Anti-FLAG M1 antibody agarose gel column
ﬁﬁmnﬂﬁaumwu“iqﬂ‘ﬁ(ﬁ'w"‘:ﬁ SDS-PAGE
waznadauMIAMIPATEINY Anti-MSP1_
serum Hlsannyfidase His -MSP1_° fiu
anti-P. yoelii hyperimmune serum %ﬂv"finﬂmg
A Pada P. yoeli wazinwadeen  waziu
Mab 302" 1mei8 Western blot NanN1IMAaRS
wuin lanedousieds SDS-PAGE fuau
TWsAuAntuisuauiden quil 6) udmen
WsAufssealdfmnuidgnigs  sinms
NAFBUAILIE Western blot iauaulusauld
WunauiAaatuiususauduesimndnrile
uandliAut MsP1 fumsualdaniaaiugy
FLAG-MSP1_fusion protein fllassershefi wilay
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nulussanmRuazlsznause Antigenic deter-

ol s . o
minants tilauAY His -MSP1 _ uaznih
SITNTIRRANY

Jarial

Tumsanmnilduandlwiiui MSP1
anansausdantilugLiues Recombinant protein
NNl S. cerevisiae 11131.111‘&1\? FLAG fusion
protein (FLAG-MSP1 ) iufiafl FLAG peptide
Enusay MSP1 _ madaneiiu Amino FLAG
peptide fusznaushanssaziily 8 e Asp-
Tyr-Lys-Asp-Asp-Asp-Asp-Lys daiiudiud
FAAENTIATURL Anti-FLAG M1 (IgG2b)
%3 Anti-FLAG M2 (lgG1) monoclonal anti-
body 1 Gedluselemilutumaumuanuians
(Affinity purification) laelaidndludaanIas
uauAuaRRal SHUAFE I AR LAEASATII
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(A) (B)

Protein staining

1

Anti-MSP1,, serum
2
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(©) (D)
P. yoeli-
hypenmmune serum Mab> 302

1 2 1 2

Lane #1; FLAG-MSP1,, fusion protein
Lane #2; Histagged M3P1,, protein

i e HANINARBUANINLIENT U FLAG-MSP  1ne38 SDS-PAGE uaemanmujiiiennu Ant-MSP1

antibodies laaiE Western blot

FLAG fusion proteins SatABN1IMININFNAU
(Immunological detection) uanmnﬁé’aﬁ
Usdemify 9 16uf FLAG peptide @130
fRaanlARIE Enterokinase MIWEINITO
wiuullsfufisainslaslid FLAG peptide
Aragld TaalusAusinaridindlaseaing
willaudn 1dusu

A19.A89 Recombinant yeast IW1#
uanannasuszangan  dndudasinng
nagaumiansimazaalunindey ms
Anwrdlaldamisiduada YPHSM 4
1U3znaumie Dextrose, Glycerol, Yeast extract,
Peptone W&t Calcium chloride advuasnin
aIAeatla YPEM &lafl Calcium chioride
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waziSunm Peptone Waunin 4 W' uan
& o , o v & el \
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nandaRlamn nanaAa N3l Water peptone
d s L = dld 1
#33l Phosphate buffer atjfnsazldinandaNGnG
) L Al @ o ; L%
(alduansdaya) lusumeiianiabadlduaes
. g & a e s =
TWawih msdsatadanduna 48 alah
28y lpawein 250 sausnunfl  alvilSannu
a P ] \
wanAnues MSP1 _ wnfige (3UN4) uagluig
w , & X % A & | o
nasminanuirTadaadeagly a1z
Wunanamanzannuanimllsiudnsae
«¥ = J
mMsun FLAG-MSP1  IAuignaann
& X X ad  caw o o o oA .
widgadndadidamAgynaisIziiAa  rau
a g w6 & X X
naeen MSP1_ Tiuignaasdasnunipeie
\ o o e
U Dialyse lu 0.85% NaCl tWaf19m Phos-
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o Y
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o J L -y
nrsAnwilanagauniuiuiaseas
& X A b o oo ar .
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FLAG M1 antibody agarose gel 1 8. Wuin
Wﬂv J J = 2l 1
d@asaliuibeadslanlnng 40 va. sia 19a 1
4 d e
Na. (31N 1) BluBunesil FLAG-MSP1 _
whaiRgdntdaanaenn Incubate AU 194
v o E
uasli FLAG-MsP1_ TuRanaufigadiiagn Elute
9N (98 YuAa de Protein recovery g9
o de o 4
AaundAgydalallsau FLAG-MSP1_
= r-| d ¥ =l o J LY =4
ARalusAusinddanaudgniinnipaieds
o s A “ ooy o A .
waziinaianimmilaununilaglusyumaviali
r-| ar :J
TnagauSeudiaunuy MSP1  fisealugy
P [
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P s ar o J al
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3 =l z =l v =
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AUNIN kazdIINgREILOULAINAINIY
oa o Y
Affinity column FLAG-MSP1'"® fiaSealdanansn
mMufA3enlsnu Anti- MSP1  serum®, Anti-
P. yoelii YM hyperimmune serum'' uaz Anti
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v 4 d o
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Detection of Antibodies Against Penicillium marneffei Antigens in

Chiang Mai Healthy Population

Sariya L¥, Klinhom R* Chaiwong T* Pornprasert 5**

Abstract

Object : 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 antigens were determined
by indirect ELISA technique. 103 Normal healthy sera and 9 HIV-positive patients with penicilliosis
marneffei sera that diluted into 1:1,000 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 resuits demonstrated that 41 of 103 normal healthy sera (39.81%) were positive
to sonicated form of P. marneffei antigen (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 having positive antibodies to both form of
P. marneffei antigens in Chiang Mai population was not different from the HIV positive patients

with penicilliosis marneffei. Bull Chiang Mai Assoc Med Sci 2000; 33; 172-81.

Key words . Penicifium marneffei , Penicilliosis

* 4™ Year Students, Facuity of Associated Medical Sciences, Chiang Mai University (2000-2001).
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mAdhll  susigafuaulniirluanaee
Iudanediatdsinumomamelasduiy wils
uamanTINIIEImaiiuundudusaia
MM CMI uaz HMI dnllugihadads Hiv
uulAniuasiunegnatefefite
waztidadteiuneada HIV Taeaywismavinang
T_cell uas B-cell T9AIUAUBRUTBNTE
P. marneffei MtuAILaREINT1RSALE"

MIANWHIE Indirect ELISA technique
ATIIVIUDURUDAFBULANARUYRY P. marneffei
?fa'lugﬂﬁm’%au‘lﬁmﬂmnmnﬁauazguﬁﬁa
Usazaany lpunSaufiausswinsauundinu
fthefinda HIV Midlu Peniciliosis mameffei
Fmammeasiazdrgitaudilenalnas
fumdlumstiasiunisindanaiag aaas
uteliiinsRrdunAsnmaifisduntsinga
P. marneffel AMAGUazgnAaNNS Ty

s =y
ITQUALIENS
o4 a4 o
1. MIATBNETY
1.1 Fuauln@
nAd @
AuldnAndguniwanysafiuiu
103 318 lneynaanAeegludiniadedus
) Y ' ol A @ o & ol o
Wunanlidpandt 3 Thivsnuiesdudsy
Jdv 2 ™ at
uanmﬂwmnn‘smﬁﬂo‘lﬂuaamumsmﬁam
d e o oal
Anti-HIV antibody %IATI9MI87G ELISA
(Vironostika HIV MIXT, Organon Teknika B.V.,
Boxtel, Holland) uns Particle-aggiutination test
(Serodia-HIV, Fuijirebio Inc, Tokyo) tAudsy
as wal .
TEaE 1.5 §a. wazinw i -20 %o qundne
MMMadau
1.2 §3uiihe
o gy a & A
a3ugumAata HIV Ny peni-

cilliosis marneffei UM 9 18 lag 5 578
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Tisunnlsanenuaumanmuasidadng uas 4
elssunnlmenuadeimadssrygased
fhemnmelfFunisnseifadunsindanv
A8 ELISA (Vironostika HIV MIXT) was par-
ticle-agglutination test (Serodia-HIV) wazls
nynshoda P. mameffei lnumsfanafies
Bon win inledunds Med Wright-Giemsa
stain ﬂ'J‘IJ@t‘TUﬂTiI.W']:LgHﬂW] Mycelium- Uz
Yeast-form TaadaINEINTI
2. mim‘inmmuﬁmmmaéa P. marneffei
2.1 uam“mmulu;ﬂﬁ"lﬁmnmmnmia
(Sonicated form)
LW']zl.gﬂal%aTl P. marneffei #1d
Wud 673H Tauanldnideadihshads Hv
'ﬁlﬂ‘u Penicilliosis marneffei 14 Brain Heart
Infusion (BHI) agar slant fl’lﬂﬁd’]ﬂl.%ﬂ‘f‘lﬂﬂ
3 Juaunseiadialugy Mycelium form Wiy
\usu Yeast form \An Steriled 0.85% NaCl
(Normal saline solution, NSS) 5 wa. adluly
usiazvaealinzdn smild Loop yadann q
WNRANEIMIT  Slant 11 Yeast cell
suspension el noculate adlu Erlenmeyer
flask wuIA 250 WA, 713l BHI broth UT3§8g
50 ua. ud Incubate W Water bath shaker 71
37 g lpnuthasasnaifsuanuG) 150 mpm
dum 3 U wenfiudide (Yeast cell uas
Culture supernatant Taeialuiiufi 1,500 gu
10 w1fl Raampivias nniutiudusida s
489 Steriled NSS 10 §a. fipmaEa 1500 g
W1y 10 11l I 3 AI ATIATE AR NSS
fid¥wua uf2  Resuspend yeast cell A
Steriled NSS 5 wa. waaminluusnidasme
\#389 Ultrasonicator 200 3% uw 30 Junfi
Taemaniu 6 A%e wu lce-bath wdatluiiud
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1500 g W 15 wF Paamaives fiudu
Supernatant ¥13891968 Steriled ‘NSS Tu
8aTdu 1:1 nduSenly Dialyse A2e NSS
1 807 71 4 °g w24 9l TneBeu NSS
nne 8 ‘ﬁl'ﬂm L:A\laﬂiunmﬂ’] Supernatant
wriamidiutalusiulagds Lowry's method'™

2.2 NEAISBN Antigen 1u3ﬂﬁn§aﬂdaﬂ
09NN (Secreted form)

111 Culture supernatant fiugnld
TNMIBLITE P, mameffei N1NSBILAY
N9EATWNIEd Whatman No. 1 ﬁ)'m‘tfumﬂ
arnaulusiuly Filtrated culture supernatant
B 70% Ammonium sulfate™ wiaamathufiu
penaun  lushufianaga 1,500 g Wuna 10
uf azanemznaullsRufieSadlssae steriled
NSS 10 ua. Uld Dialyse waziaviuSuno
[usAulae® Lowry’s method

3. PMINTIIM Anti -P. marneffei anti-
bodies Tae3%  Indirect ELISA technique
WY 100 pL amvdinmuln@nianas
;;l'ﬂ'm?lm%a HIV Ay Peniciliosis mareffei
flgnidennesie 0.05% PBS-Tween lushandu
1:1000 (l6RnN19M Titration curve) adlu 96-
Well flat-bottomed microplate (Costar®, USA)
fipfaudiy 0.25 pg/mL Antigen 04178
P. mameffei Y‘]‘ﬂugﬂ Sonicated nia Secreted
form 91NWY Incubate A 37 ° W 1 F3laa
\lanTunaIedne Plate fin 0.05% PBS-
Tween 7 3 A%s udA 100 UL 289 Rabbit
antihuman immunoglobulin conjugated
peroxidase (Sigma, USA) fi§aa19d28 0.05%
PBS-Tween uaAsIdIw 1:2,000 Incubate
37 g w1 7l Mends91ndre Unbound

conjugate BENIUVNA TILEN 100 UL 283 OPD
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{0-Phenylene diamine) substrate J89UATLLIMN
30 wimgaUfniensmin 2 N H SO, uasin

' o P
AINMIANAAUREN (A) 11 490 nm.

HNANIINADBY

IINNIIMAFAUNT Dilution Amazex
ﬂﬂd‘?é’&lﬂuﬂnﬁuazéﬂm Penicilliosis marneffei
WU Dilution #i 1:1000 wanzasfiezinanld

4.2

3.6

3

2.4

ATN1IAANAULEAY

1.8
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ARAANTINARBITINTIZENANTARENAIIBIUT
v fAfenTenined@inauunduasgial s
DLNTAY (guﬁ 1) ausBeadufl  Dilution i
Fuvaasauunduazrasgilrusidwrinig
pANAULATIARIIN non-specific binding i
fmlagfAnIaanduudaadamiiiy 0.42
(SD=0.018) I.Laz'lum'mmamff IanvupAn cut-
off IngmsAnuaTInAmMMsgANduLARaLTDs

== Normal 1

== Normal 2
== pateint 1 !

|
—dr Patient 2

0 . C&(}/()\()
1000 2000 5000 10000
Amadeadfi

y o e - . a & o e .d 3 o o v
JUfl 1 Diution vasdFuAuun® uwazdileAada HIV Millu Peniciliosis mameffei Avanzdmitinunlinann

AINAFEN

Non-specific binding + 10SD FoaefiFurimy
0.60 §gl4%5N Dilution 1:1,000 ¥ MASELM
LuRUaBRaUANANUIENTET P, mamnsffei
??a‘lu‘gﬂ Sonicated form W@z Secreted form
wudtlunguaudnAuIe 103 Ta 1 62 1y
(60.19%), 19 718 (18.45%) uar 22 918
(21.36%) fbiUARTefuLauAeuluzy Soni-
cated form laefimIganduua < 0.6, 0.61-
0.99 WAz 2 1.0 MNAWU (FUA 2A) BauziFsy
Wanll 30 8 (29.13%), 52 318 (50.49%) Uas
21 718 (20.39%) WjfTesauaudmalugl
Secreted form laafAmsganAuLasfl < 0.6,
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0.61-0.99 udz > 1.0 MuAWY (U7 2B) ila
ﬁm‘smFhm:i@mnﬁuuﬁwmﬂﬁﬁ%mﬁﬁmﬁa
puauAUlLU Sonicated form wax Secreted
form wudnludSuruuninanum 103 e &

a oo =

51 918 (49.51%) ﬁ‘lﬁﬂ'wgnsmmsg}mna

] - 8 A [ ] =4 ar
LLﬂﬂﬂﬂLLﬂumtf\luﬂﬂﬂﬂﬂjﬂﬂﬂElslu‘ﬂ'NLE"lEJ’Jﬂu

NAMIABN 24 T8 (47.06%), 11 118 (21.57%)
uaz 16 918 (31.37%) mﬁﬁiﬂms@mnﬁuuaaﬁ
< 0.6, 0.61-0.99 uas 21.0 MNARNU uaniiald
F5ugihe Peniciliosis A Dilution 1:1,000 ¥
nmaaumuauﬁuaﬁaimmuﬁwuﬁv'aaaagﬂ
mananawuiTludwndudihenvan 9 e &
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6 Tt (66.67%), 2 TIE (22.22%) War 1
(11.11%) ﬁ‘lﬁ’ﬂﬁﬁ%mﬁ’uuauﬁmu‘lugﬂ
Sonicated form lauiiAmsganduuad < 0.6,
0.61-0.99 UAT 2 1.0 AWAW (UM 2C) Baue
fimmamadauruwauFiuiagluzu Secreted
form WU 4 Tt (44.44%), 3 311 (33.33%)
Waz 2 T8 (22.22%) ﬁ‘lﬁﬁhmigﬂﬂﬁuuﬂa

A
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e r 3
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< 0.6, 0.61-0.99 WAz > 1.0 MUFIAU (FLIUEAI
Tugufl 20) wanvniwuiddudtaeinum
6 18 (66.67%) Lﬁmﬂﬁﬁ%m@iauauﬁmuﬁa
aavgulaadFiniganfuussaglutiamaan
AANAR 4 T8 (66.67%), 1 T8 (16.67%) uaz
1 718 (16.67%) Wirmganduudsagiugig

< 0.6, 0.61-0.99 waz = 1.0 MNSAU

C
b
.
3
24 - —_
1.8
112 -
.
[T} *
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D
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18 - & —_
2 .
24 —
18 ——
e S—
.
us -2 * o
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o .
n=9

. aca : - a vy o & o .
AMIgANGULEITBN TN sznInGiiAudnBuazdilafimia HIV Ay penicilliosis mameffei fig

a & . a4 o v & o X |
uouRWUIBITDT P. mameffei luguiisdualavinnisuaniia uazgUdeldasaanun Tnegl A: udse

aaa - o a P d o v & aan | e
Ujifsenszwinsdsuauundduuauinuioglugufisdudldanosueni@a B waaufndensninedy

& w a = o & : oo - o a ]
Aulnd AuusudnunaglusUfdeUdaunanun, C: uamupiseTvIndsyihunuuauiiaunagu

d o v aao P ala e, . a a oS4 & .
gﬂmmuu'lﬂmnn'rsumm%a, D: uasmljisensmindiufilenuuavinuieglug oy daneanan
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smvamaiinnsunmoiseslwd

undarsel

nTlEinAliA Indirect ELISA m379¥1
uauRUEA sBuBuAWUINIEET P, mameffei
'ﬁ'ﬂu;n] Sonicated War Secreted form
Wisufisussnindinaudninaiduagly
dindaduival AudSudihedada HIv Ay
Penicilliosis marneffei 31ANanNITAN®Y

: - o ad
wuhludnudsuaudnanivan 103 e 3
>
41718 (39.81%) WAz 73 38 (70.88%) i
- al . = A .
uaususAsiauauRvunaglugy Sonicated uax
Secreted form anua1siu latlAnsamndy
eI 3ENNNATIAT Cut-off (0.60) &
gy, a & d
#ifihedada HIv fidlu Penicilliosis mameffei
9 718 WU 3 318 (33.33%) WAL 5 T8 (55.55%)
1:] = al A [ .
nluouRuadsofiaglugy Sonicated uaz
Secreted form MWAAL ANIIIUIUAY
o L Ad - =l o 1
UnduazgileniuauRvensauaufiaunigag
& ,ala o wr
a0 P. marneffei H3uadlaisinaduan
a LY - o o A W,
un MuaauNalaNIINUINE N
o o W o v =
nMneagavihuudaaeiimiidoyan
IaTanauanssfilaidaau atrslafimamudn
duadgnuliieaiivrarulniniazas
L ] L ) ar = &
Al mo’haﬂgnsmﬂuuaummumamgﬂ‘m
szaufilndiAseiulndiennnananduudisng
s -3 W W 1 = z
Mulafiu 05 wandiidiuiueuiienunisasg
snadluriiafitanuniaiidiuzas  Antigenic
A ar 1 ] *»
determinant iRAaAGINY  wivmnRasanly
Py J ) =t ar 4 =
andeafilivaznudiniuoy FSuramaulng
LRl » v & 0o et [} A [
wazgiusibiujieduuauiiauiagluz
=) ° a ’ =
Secreted form Hudunmnndiunaudialy
o ¥ a
73U Sonicated form sauuNIITN Antigenic
determinant wasuauANlugy Secreted form
' al ' a el
Jnhesdinnniuaunuiagiuzl Sonicated

form
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A -y - ol r-3
mMINAUL NN ke NRUaRAaLAUAIIYYEY
a5 P. mameftei wapdliRunAuLnAmand
v o e & .
DIALHNNANULIRTY P. marneffei 108U Waz
1 “w - 9 a z
swmaﬁmiaﬁﬁzuuquﬂunumma HMI was
ql o ar P J o ﬂ‘; = '
CMI MIRdnuLauAIWIaNdamniuudlNuany
81M328915A Penicilliosis marneffei d7ulu
LT = J - b I‘;
gUaEasTa HIV s2UUNRANAUN CMI uaz HMI
aJ o - -~ J oy a}' o kg
faednuuauinurasgaridailgninaiels
Y & - - W Y 4 w & o
FaiavIandnnsiTasR T HIV situia
wor & o Y
185uda P. mameftei BAPTITILERIBNNITUDY
Batwanls  msmeaaduandlinandnus
AMUMINARDIEI Cao LazAt:" ANUITSNYRY
aad ar ' I
AuUngf mAeagluLszmAdoinsdinuau 90 s
WnaauAunISNATaURILAUALRE FA
a & o
LAURALUIEWNTATT P. marneffei BUR Purified
Mp1 protein laailA1nnsganduuasnng
Uff3enmndirn Cut-off (0.5) amuefidsuaas
ey, 4’ b TR . .
HAALTE HIV wazitlulsA Penicilliosis marneffei
U 14 ey 17 918 (82.35%) MWuaun
b - -9 A‘ ar o W LT
nuuauluriedl puzReAUTINtY Peni-
-3 J w
cilliosis marneffei AlNAAda HIV Wnauin
ot - r-1 J > - (-9 dl 1 1
Auuaudnurdailadliufnserfiusinianga
LN n‘A J
Hiiahdadia HIV uazillulsa Penicilliosis
marneffei'* INNaNITAREINNga ARARITANT
a & E] o oA w o '
Watuilasnnngiunlinsialdenngs
A s I - dl 1 ot ar 2:
UszmnsfanAuadluudnmunsieny sy
o o A - 9
Tamdlumsduladas P mameffei 39516
v e o a H
LAy wansnfuaufinuililummeans
¥ g g . . o &
ALY Crude protein antigens mINu
a a o o , P dd a
wauRvadnaTalsoratiuiaufuaAfiiAnein
ﬂ.ﬁﬁ%mﬁmﬂfju (Cross reaction) AULAUALEY
& o ol
10RI1YURABUIIN Candida albicans,
Cryptococcus neoformans, Histoplasma

capsulatum Wz Aspergillus sp. 1# w91s
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INANIANNTEY Estrada UAzAMEWUIY Wi
waduadasmnytaezstnaudia Polysac-
charide Ludnilngy LLazL%aﬁag‘luﬂ'sju‘lnﬁLﬁm
fusnfidiulssnavuniatrind1andIny
dvuEn P. mameffei wriidulsznauuaanly
wadllu @1599man Galactomannan wazdl
Epitope  undiuiadiedundigadida
A. fumigatus™ UAXANMIANWILEY Yuen L&
MMsATIAM LauAURE Failia P. mameffei
Tudfung Anda HIV fullu Penicilliosis
marneffei AIEAS Indirect immunoftuorescent
antibody test (IFAT) Imeilt Germinating conidia
Waz Yeast cell ?Jﬂdl.%’r] P. marneffei \Uu
waufinu wuddiugilaaduin 8 Telu
103 978 {7.77%) uaudussm 1iie 1gG s
waudurasdanaiadly Titer ﬁqonfh 160
AN raInutnfuazgiela fuq (Tuber-
culosis, typhoid fever, melicidosis, disseminated
cryptococcosis, candidaemia, intraabdominal
sepsis, autoimmune disease Wi lymphoreticular
cancer) 3 Titer # 10-40"™ Vanittanakom uaz
ane 1814 Crude extraceliular protein #
Uaaeoenanannidas P. mameffei ﬁag‘lugﬂ
gt wamamusuiueRludiy fiisdnda Hv
ﬁ'LfJu Penicilliosis marneffei lag AT Immunoblot
assay WU 45% ﬂaﬁ%’uu:ﬂauﬁm%a HIv 7
[ Penicilliosis marneffei fiunuiuafin IgG
fimugasenlauseiy  Tusiunauiinurionng
54 waz 50 flasaau adlsnendsueacau
ﬂnﬁuammcﬂ]’ﬂmﬁmﬁva HIV Al Penici-
liosis marneffei UNTHENITOLARUHATEN
atsdouAulusiu  uouRuniaastuneil”
30u.a;T‘:hLtauﬁuaﬁﬁmwwummﬁmnﬂﬂﬁﬁ%m
NNGY wikauduafiiarafiunumlaztan
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o & LA ' @
maala P. marneffei Angianalsl lnees
o a3 & = \ [
mwindly Opsonin a0t Neu-
v a X vala o
trophil Wwar Macrophage Juiwwalanaszu
IWTIZRINNTIANENEY Kudken WU Neutrophil
war Macrophage HunimanAgilunismans
F- AJ o J L =l
dav wiefl Tnenalnaismanadaszasd
"I Y ") ' @ J (Y] .
psanaanulasmsITERINAEany Neutrophil
vi3a Macrophage'®"® NKANINAGEI AN
Vi a 4 = . ,
1&11’1&31]’3&161911116 HIV Athy Penicilliosis marneffei
dnlngasiivouduadfWudisesauaufiny
& ¥
ADRTY P. marneffei m‘lugﬂ Sonicated LAz
Aﬂ “ 1 * =Y
Secreted form fidAMUTIBEN T IUNGNALLNG
< a ad o o ' s
Fauauauafnagiuszauiiaalianisomany
J L5 1 v Lo 5 =S
walinaallansnials AsulLassainng
&
2a4l5A Penicilliosis marneffei AUNA
A\l ) = . W
INNANTNAABINLALUATIDIRNAN AIUT el
#awdladinalnaaiinintalunistiasiu
a 4 v o & ,
MIPAERTY P. marneffei IMANTY AADAIUTIE
Loy - -’ r-¥- | -1 o =y é’
WRin19AnAUNISms729dan136mT
P. marneffei lWnasnGuaziimugneias

, e a 4
MAUEMNINENUU

naanssudszme

TUAUAN HHIEAITATINNTHUNNE
UizARY INENAE ANSURNEAERT NNI-
Ingdededmi Alvmnuayeseilud
msdamiaudivgiheinga HIV 7y
Penicilliosis marneffei

TUAUAN AMATTE AnFusniaig
ndsiunendinenaiin lsiwenuadasns
Ussryipsnsd  AlWanuiinmdasunisia
Fudsugdthednda HIV Al Penicilliosis
marneffei

at

1UBUAN  ANAITNNRANAWINEATTN
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Abstract.  Inhibitory Effect of Plasma from Penicillium marneffei Infected
AIDS Patient on Proliferation of Normal Lymphocytes®

Lang-umong T** Pornprasert S**

Objective. To study the effect of plasma from P. marneffei infected AIDS patient on
proliferation of normal lymphocytes stimulated with phytohemagglutinin.

Methods: Peripheral blood mononuclear cells from healthy donors were stimulated with subopti-
mum dose of phytohemagglutinin in the presence of autologous plasma, homologous plasma,
plasma from P. marneffei infected AIDS patient, plasma from AIDS patient without P. marneffei
infection or plasma from asymptomatic HIV infected persons. Cell proliferation was measured by
lymphocyte transformation technique. 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 obvicusly inhibitory effect, p < 0.05,
when compared 1o homologous plasma and plasma from asymptomatic HIV infected person. The
mean of suppression percentage in plasma of P. marneffei infected AIDS patients was higher than
in plasma of P. marneffei non-infected AIDS patients.

Conclusion: Inhibition of lymphocyte proliferation may be due to P. marneffei or it's preducts in
plasma from P. rarneffei infected AIDS patient or both. Further studies are needed to identify the

inhibitory factors. Bull Chiang Mai Assoc Med Sci 2000, 33: 182-e.

Key words. AIDS patient’s plasma, Peniciffium marneffei

*

Term paper in partial fulfillment of the requirements for the degree >f Bachelor of Science in Medical

Technology (1999-2000)

=+ Department of Microscopy, Faculty of Associated Medical Sciences, Chiang Mai University
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Free Radicals and Exercise Tolerance in Chronic Obstructive

Pulmonary Diseases : COPD
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Mycobacterium tuberculosis DU

Mycobacterium avium lae3B
Microplate Alumar Blue Assay
P BACTEC 460 system

Collin LA,Franzblau SG.Microplate 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.

@ W a ar ) L J
ANNABINSITENEMIURRMUTE Tuber-

]
&

& a o o .
culosis (TB) tWHAUNIN PHAMNINT UL

oo . P

sadlunimdaRadansaeiininuazaan
Mad1 funuin uasiiuszAniniwgs 4038
Microplate Alumar Blue Assay (MABA) 3%
2MAEUA3eN Oxidation - Reduction 189815
Alamar Blue v liindansigiiulaza
Mycobacterium tuberculosis HSTRa ATCC
25177 Mycobacterium tuberculosis HS?RV
ATCC 27294 uaz Mycobacterium avium ATCC
25291 laa/Aeuandiinduiiiudumuazaniaz
Nonfluorescent 9:AinA3 Oxidation-Reduction
Judmaz Fluorescent F3anan30¥mAINTS
wignaulalslaeldiadansdia Fluorometer vi3a
Spectrophotometer “3a91ANITANAMANIT
wWasuulasad waznnImagauaala
UBVEAE Mycobacterium 119 3 dewug Wi
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A1 MICs siaidans 3 aenudiseiunane
dndunuansafu < 1 diution Inedd MABA
war BACTEC 460 system MuAISNAZRURUEA
25-27 wflavIndnuumseuIainnneg 30
7R WaTWUANUANGIDLN TS AtuUaIAT
MICs 72191998 MABA uwaz BACTEC 460
system 91NN INAARIAUATIUATAN AR
30 fin 1§ MICs fumnsnaniu 0, 2 uas 5
ApaITIsuAnTnsa H_Rv, H Ra, M. avium
AUAFL A1 MICs Ailsannisdanadem wia
Fluorometry 1438 MABA asiipinuduviusnu
BenIgorLs BACTEC 460 system Waze1 MICs
flasnnisdanadiann uaz fluorometry
filanudnwudnuiasadiigedie  lunas
NAFaULI Rifampin, Rifabutin, Minocyciine waz
Clarithromycin Wui1A1 MICs 289 H, Ra Hen
pnin H_Rv Tldnamilauiuiuntmeansen
1A 9 H_Ra aanItinTaARnTasEITe
lun1sdedu Tuberculosis (TB) ARy
W aug H_Rv %ﬂtﬂuﬁqﬂﬁuﬁfﬁﬁmﬂuguuﬁ
Tumsrialim szazoa a1 T0ATIIMAT MICs
15TneA% MABA fszeznanfidunint BACTEC
460 system UTsn1ew 2 U uasMISauiaus
MICs ra9anIsuuuAfieans 30 wis lnedd
MABA uaz BACTEC 460 system WuiIn
InfiAsfunsarnidaifinaasuusdunis
nalinagiy H_Rv waznndaflirasan
muusilunsrialsadne H Ra fauu 35 MABA
Faneaninzlunisnsesansasmiasdiuie

Mycobacterium tuberculosis
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WAl luMsnaaoy
Prothrombin time [PT] uag
Activated Partial Thromboplastin

_ Time [APTT] ey
Faaensio luaamziuanmanu

Rao LV, Okorodudu AQ, Petersen JR, Elghetany
MT. Stability of prothrombin time and activated
partial thromboplastin time test under different
storage. Clin Chimica Acta 2000; 300:
13-21.

o ry
PT woz APTT wluniinadaunugiu
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Gaanund Jvaplledn Sedmmafidlunandan
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MINTIINY  Alkaline
Phosphatase Isoenzyme

vﬁﬂﬁﬂﬂnﬁ
1uﬁ§ﬂwﬁsﬂuiiﬂma§wm
NSINIZDIHIT

Jenkins MA, Steer CB, Cheng LWH, Ratnaike
S. An unusual alkaline phosphatase associ-
ated with gastric carcinoma. Ann Clin Biochem

1999; 36: 743-8.

fNIAIIIMI Alkaline phosphatase (ALP)
isoenzyme lud@snanunsounidldiiadgnii:
nsunsldenslsannaalsd  Tugdasmeangy
50 1 FlgFunisitiadeindulsaussienas
NIUNIEDIRISIAL Gastroscopy WAIIINNTT
A599 Thoracolumbar spine GRHN1T  X-rays
wurniinsuwsaasneSdusnangiu anms
mwmaammﬁ@ﬂaanmmﬂ"l'zm'i:rﬂnwu
Adenocarcinoma cells  §1MIUNTTATIANT
vinaUfusnis gR9elald Polyacrylamide gef
electrophoresis ﬁlf;"m Wheat germ lectin &9
Wy Gel Wausn ALP isoenzyme  Wuindl
mafiaSannmas Bone ALP, § Liver ALP
Jhuun®  uasll  Intestinal-like ALP  Us1ng
agluu3nnees Bone ALP  isoenzyme
wananfigmudnd Immunoglobulin complex

[ 3 A ﬁl L [l & 1%
ALP st dufiamnlldassne Trypsin udiae
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wuhUBinal Intestinai-like ALP annu ALP
isoenzyme Tinuiinnalsinen Non-specific ALP
gene Fshemamaaniuilu Bone, Kidney %38
Liver isoforms wasevlasiaiad

AN WaFIANT

msasogeumsuileon
voudoANNAeIE
Alkaline Denaturation Test
d' [ =
e l¥naaauiaeadin
*ADNIIN
AN I HANENOUAADN

Sepulveda W, Be C, Youlton R, Gutierrez J,
Carstens E. Accuracy of haemogiobin alkaline
denaturation test for detecting maternal blood
contamination of fetal blood sample for
prenatal karyotyping. Prenat Diag 1999; 19:

927-9.

Taguszasa WauandAiuiAE  Alkaline
denaturation test @xIaNAFEUMIUULAY
ADAFAARN NN TR T IUFRD

Aoy Aadldiasiuiand 100 % vaman
whiudsazananseifase Karyotype 16/
Taquazitms Budoslunananaand 0.1 wa.
WSV 5 M8, ntuBN 10 % KOH
0.3 wa. wanlidfulaanmsiduiun 9 Ads
2wl udgnisilduuutasind  lag
NTITIEITUNAILATUAAL  Cytogenetic

techniques
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HANIINARRY  IINNITNATDUSIIWATNY 97
i Ad - 1 ]
318 WU 2 el (2.1%) NGaawituag (3
WU Chromosome 46, XX ) wazdin 95 szl
- - | ] J ]
wuMdlaawluilayag
= d crﬂ ad:‘ o ] ar
ap)  AdnaueldhAgimde dsndn uas
Wnasiadr  @wnsneadasdiaudingia
v o om v & oad 3 o
wndadesls  Ouisiuanzdmiumings
. : ' ) & ‘ o
atinAT 9 lkinTludaunaun Karyo-

type.

AuNIIIel Yuas

WNaUdY Serum-Clot Contact
Time NUADHANIIATIVNG
voalfuRmuniindiin

Zhang DJ, Elswick RK, Miller WG, Bailey JL.
Effect of serum-clot contact time on clinical
chemistry {aboratory result. Clin Chem

1998, 44: 1325-33.

stznMTRIGaRTL A AR UT s
(Serum clot contact time) ABUNMTRENTSY
Hlusnmemilonas Preanalytical variation %3]
wemilanbignaas saiuddldvnmanaaas
tﬁam'&'mw:nmﬁmm:ﬁuém%’umiﬂdaa
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RIIAINWRaNfURNT Tnauwdadonsiating
aandlu 4 dw duusnidunassmuanlnafi
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WIDLEAUTAINEAINITNARDY NMHUALAENNT
s o od P
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vUTautigunudsunuanf 30 un &9
Wuntemawansudsdsausng 9 liuaada
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wlsusaundlurasinmeiliyg @Eansn
ar o 5
gaNTUls MNNSANEINIVEA 63 MINABDI
Wui1 Potassium, Phosphorus, Glucose
1 o ar W A A 1 L - | =
ArtapstaNsulALiaatnuaatlvidanifis
mswiaandlaiiiu 3 T3, @i Total protein,
Albumin, Bicarbonate, Chloride, HDL-choles-
d o =
terol, LDL-cholesterol, {ron L’Jmﬂﬂ'ﬂmﬁlﬁlmﬂu
A ' b o .
6 TN. daunInArasNmaanuIeaNTulALN
UTURN 24 7.

MIA3MIEe  Chronic
Myeloid Leukemia luszeizusn
wdamalgnaelunszgn @At
Hypermetaphase Fluorescence

In situ Hybridization

Seong CM, Giralt S, Kantarjian H, et al. Early
detection of relapse by hypermetaphase fluo-
rescence in situ hybridization after allogeneic
bone marrow transplantation for chronic
myetoid leukemia. J Clin Oncol 2000; 18:
1831-6

ar o P o .
gz WanSuuifleunisesaam Phila-
delphia chromosome #3838 Hypermetaphase

Fluorescence In situ Hybridization (HMF) uae
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G-band cytogenetic analysis (standard CG
analysis)

anuifg e Chronic myeloid leukemia
(CML) Srnuiiaunfgaslaslalauuwuy Recip-
rocal translocation i:ﬁ’hﬂﬂﬂﬂ"@@jﬁ g Ay
A7l 22 1(9,22)(g34;911) AFuNndn Philadelphia
chromosome

Yoquazisms  nslunszangiloe CML Sy
51 918 nendatnnlasunmsinmlauninign
gelanszgn flazusnaang g TnA1IRTIANT
Philadelphia chromosone positive {Ph+} cell
pa838 HMF waz CG analysis 98 HMF
Hunansissmadlanszgnsae Cocemid yu
24 Tl MEIINUUATIN Ph+ cell §8 Fluo-
rescence In situ Hybridization (FISH) v
CG analysis Wunsmsndas Taslulauan
Tanszgnuazdaauaulaslulanuuy G-band M
Trysin-Giemsa techniques

wansnaaes WUy CML 31u9u 51 978
wasnnlgnanelanszan udawudy gian 12
Tunsunuiiulsain Tnanrsasaslussazusn
#e38 HMF snansaasaawu Phe cell Tugthaen
12 51eld Wrefingadin Ca analysis
ATIANLIAEY 4 18 UAEWUINTEEZIAY  (Me-
dian time) ATIAWU  Ph+ cell gne3% CG
analysis MAIIINATIVAIE HMF iy 101 Ju
aqd 38 HMF Jamalllunieasism Phe cel
¥1NNT1 CG analysis Wugfthendinislgnes
Tanszgn AiUAE HME 3aldnanssrafam
diie CML wasmmsdanselunszgnimii
nudmaraslaiafiarnuiaauT I
guansialy
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MaYas Essential Oils Aams
Sudfanszurumsaivadosnas
mstelaves 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; 41: 403-10.

NTzUUMIESNEUaINeY Filamentous
fungi 4 wlim 1AUR Aspergillus fumigatus,
Fusarium solani, Penicillium expansum Wag
Rhizopus oryzae QneuEl Waduianulassine
Indulsznauvald Citron, Lavender waz

o o
Thyme oil Auunlagdt Gas Chromatography
4
(GC) Tuanuen  lasunevas Perilla, Tea tree
. , o
oils, Lemongrass Was Cinnamon bark oils
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N5a9EUaT WanIINULINLIY Essential oils

el ] s ¥
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nIzuunIEIadas Turazhlasuvauns
Essential oils @31I0MUa8 Hyphae 89
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Essential oils AN 1THUSINTEUIUNTTHING
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(IC50) mitAIRdIA YSI Modet 353 biological
oxygen monitor WAUAY Essential oils N
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Reduction of Diagnostic
Window by New Fourth-
Generation Human
Immunodeficiency Virus
Screening Assays

Weber B, Fall EHM, Berger A, Doerr WH.
Reduction of diagnostic window by new fourth
- generation Human Immunodeficiency Virus
screening assays. J Clin Microbiol 1998; 36:
2235-9.

Soqizaed aAmeIEmasmansanisinds
HIV wilwl Asnansoamamd@aia HIv 18
53ty

mwddy IBnInsansainisinda HIV U
lna (Fourth-generation assays) feansn
ATIINOUALIUUALUBUAURALANIBNAY
NT0AATEEEATIANLNIRAG e Ao uRaza
waufiuas (Window peroid) leduas ninly
pTemMIAsdaldGINTAERTIRTuR 3 (Third-
generation assays) ‘mﬂuﬁ‘ﬂ’gﬂ'u
Saquaz3ins FBamaniasnsinda HIV fu
i 4 % 2 ¥liefn HIV DUO uax HIV Combi
MMIANSEUREUAUAE HIV-1/HIV-2 3°
Generation Plus ELISA uazdf HIV-1 Ag
monoclonal ddATIAM HIV-1 p24 Ag laa
fnmsAnulugamadnediugdiadasozuan
ABuTNsadwauAuni  (Seroconversion
panels) 17 1M Wzl NG eswadAanda HIV
subtype #1399 15 fratd uazsuiianuiia
UPidentnlaing 255 mating

Han1Inaans WU e Seroconversions panefs
10 %a 35 HIV DUO uagz HIV Combi 379113
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5ada HIV 1857097 Third-generation ELISA
Wiy 8.1 uas 7.5 Tumndndu uanilamsie
Seroconversion panels 119 17 13 3% HIV DUO
Loz HIV Combi GanIaasanIande HIV 16
157191 Third-generation ELISA WAE 4.8 uax
4.4 YumNAeU A8 HIV DUO waz HIV Combi
ANy p24 Ag lutwnadengadfisnda HIv
subtype A3 ¢ 593{1 Subtype O T 15 frat
38 HIV DUO uaz HIV Combi A379M1081
FSufledaugiterdralsing Wuauanlaow
4-6 ot luvefis Third-generation ELISA
Muawnuaay 18 A8

ag FBANIATIINTEIMIBAEE HIV Jullna
dusnasansRadeldzaninisildnme
nsasmuauiuad luthgdy Weasnaase
a3a p24 Ag Wnauluszasfidiasaalaing
WaURUDA

AgYE wizan

nalnues Neutrophil lunisan
A%@ﬂ (Penicillium marneffei)
Iﬂﬂﬂ]ﬁ!ﬂdﬂ?‘l—hmﬂﬂ
Granulocyte-Macrophage

Colony-Stimulating  Factor

(GM-CSF)

Kudeken N, Kawarami K, Saito A. Machanism
of the in vitro fungicidai effects of human
neutrophils against  Penicillium  marneffei
induced by granulocyte-macrophage colony-
stimulating factor (GM-CSF). Clin Exp Immunol

2000; 119: 472-8.
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inqﬂs::mﬁ NBANWHATEY GM-CSF #i
Neutrophil Waz Granular lysate Tunssinga
P. marneffei 3INMIANBINANTENUTEY
Colchicine e Superoxide dismutase (SOD)
Ao GM-CSF stimulated neutrophil
anudfy GM-CSF SanaudAglunisiais
gnéeas  Neutrophil laanns  Contact iy
P. marneffei W¥ain@olaunntiu us GM-CSF
ngﬂﬁué’ﬂmﬂ Colchicine

Faquaisns fMsINzIALS Neutrophils fiu
P. mareffei TINAUUAWAN GM-CSF athaihen
Wiy Colchicine n&a1Atu 24 1lae
Inf@anmnsndesun Potato dextrose agar
PDA) wduinuanlalaiiwioudauduiia
Hdauaz Neutrophils flalldifin GM-CSF
dnlluniImedeu  Granular  lysate LeWAw
GM-CSF anTzfu Neutrophils fipu ud 39
MN1SANALAY Granular  lysate ¥INNATY
NAGAURU £. marneffei

HaN1INABRY AINNTTIWIELAEY Neutrophils $73)
AU P. marneffei waz GM-CSF UsinHi1
GM-CSF Lﬁ‘iqu%ﬁlumwj'\ P. marneffei 3ot
inauiaanaaman 566+138 x 10° CFUwell
nBnAllSAN GM-CSF 1iuls 1,.280+196
x 10° CFU/Mwell wsililawia Colchicine adlifiu
MIIaEeIE Usngdn Colchicine TWeug
GM-CSF MW inaudangitunsziuas
Colchicine TNy  wafRgIfUSHIfiannin
MszLaERITE Neutrophils U P. marneffei
uwaiilaninanfin oD adluunu Colchicine
Uingin sob lilaiidninasa GM-CSF 1ag
warlunsld Granular lysate ¥a9 GM-CSF
stimulated neutrophils Tun1Tsin P. mameffei wu

11 GM-CSF \f3uqniuad Granular lysate #s
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a3l M3l GM-CSF Sualumaaugnizag
Neutrophil uaz Granular lysate Tunissiia
P. marneffei w8 Colchicine Sualun1sEue
GM-CSF MW Neutrophil %1 P. marneffei 18
daeas du SOD lumanagniuay GM-CSF

3NT dunans
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Dermatophagoides farinae

Arlian LG, Neal JS, Vyszenski-Moher DL.
Reducing reiative humidity to control the
house dust mite Dermatophagoides farinae.

J Allergy Clin Immunol 1999; 104: 852-6.
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DNA Immunization

Kasinrerk W, Tokrasinwit N. Inhibition of
PHA-induced cell proliferation by CD4 anti-
bodies generated by DNA immunization.

Immunol Letters 1999; 67. 237-42.
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Greenberg B, Wells JD. Forensic use of
Megaselia abdita and M. scalaris {Phoridas:
Diptera): case studies, development rate and
egg structure. J Med Entomol 1998; 35:

205-9.
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