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&m3U3% PCR ud3amesoy primer uss condition MU purified DNA 2831a8u 9 1te
W1 specificity  WAZW? sensitivity WaIMIMAREY A nuuduMARaIty  clinical
specimens uarwawLduyaasesaudiiagl
Results:mansavinns SRaduia P. mameffei Tap5%
1.PCR Tauld F3-PM 1TJu primer 1% condition 85 °C 62 °C 72 °C atingay 1 u1fi NInue
35 38U EMANTANTIINL PCR product 970 target DNA (3u@u 100 pg 1% sensitivity uas
specificity 100% Intunaaufiuide 32 species (52 strains) UazEIRINTID 4 920819
2.0ne tube seminested PCR lnula primer 3 714 fia CPL1 , F3, PM 1% condition 95°C
62°C 72°C athaaz 1 wafi 20 seuuas 95°C54°C 72°C aEnenz 1 wif 30 SOV &WNTD
A379INL PCR product 9310 target DNA Fudu 10 pg 1ty sensitivity Wae specificity 100%
Taunameuiuita 59 species (107 strains) WRETIRINTIY 20 A3
3. /ygaasierauvel one tube seminested PCR
Discussion Conclusion::uidpfimansnlSletudsdeamederilituszasiamlums
heduliauazdrunnsiiode Teoawclunsdfidelinamawizifounylawivan 1w
msafi pigment fiuns wlamedsuliiilu yeast form
Suggestion/Further Implication/ Implementation : Lﬁaa‘a'lnaﬁ‘i'l'ﬂﬂ'lmuaﬁ'fmﬁmﬁ'uL%'ilﬁa
Tan systemic mycoses ulanarpesaustSqyen aﬂum«ﬂumﬂmuﬂaﬂmwﬂu
duillianniiu sufernnesyhdelufeswisarunmm déuiares 188 rRNA w84
. &0 Pythium insidiosum 'lnaugsmm geneiwmzds i doyalusuiliae
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Abstract
Project codq : PDF/73/2540

Project title: Development of diagnostic kits for mycosis based on molecular biology

techniques
Investigator: Assist. Prof. Dr. Chularut Prariyachatigul researcher
Assoc. Prof. Dr. Angkana Chaiprasert mentor
E-mail address: chupra@kku1.kku.ac.th
project period : 3 years

objectives :1. To develop a diagnosis for Penicillium mameffei by PCR system

2. To prepare a kit-set to diagnose systemic mycoses
Methodology: To set a Polymerase chain reaction by studying of 18S rRNA gene of
Penicillium mameffei and comparing the obtained sequence with the others sequences
that deposit in GenBank fo get the specific primer of P, mameffei . Test the primer and
condition with purified DNA of other organisms to find specificity and sensitivity of the
test. Then try with clinical specimens and set up a kit-set.
Results: We can diagnose P. mameffei by
1.PCR using F3-PM as primers and the condition is 85 °C 62 °C 72 °C 1 min each, 35
cycles, lower limit of detection is 100 pg , sensitivity and specificity 100% by using 32
species of organisms(52 strains) and 4 clinical samples.
2.0ne tube seminested PCR using 3 primers as follow CPL1 , F3, PM . The condition
is 95°C 62°C 72°C 1 min each, 20 cycles and 95°C 54°C 72°C 1 min each, 30 cycles,
lower limit of detection is 10 pg, sensitivity and specificity 100% by using 59 species of
organisms (107 strains) and 20 clinical samples.
3.Make a kit-set of one tube seminested PCR.
Discussion /Conclusion:This research can be applied with clinical specimens and makes
a shorter process. In the case of pleomorphic fungi that can not be identified by
culture we can use this PCR method for species delineation.
Suggestion/Further Implication/ Implementation :Would like to do further research about
18s rRNA sequence of Pythium insidiosum which is a unique problem of systemic
mycoses in Thailand because there was no information available at present.
Keyword : Peniicillium mameffei, PCR, kit-set



Executive Summary
|V . . P P ' o o -
1RUuAAwY incidence wpslsnfaidasiuin lapwzlunguynasiapsdale
. W v a v o el ' [ \ [ ar
uri il AIDS Q’Lﬂmmsnﬂqumumu gulfputneibizdra g i laiunsinm
. - o . Xeaw va a x _ _
sumahtadeg (1-9) Tayaaamaiilldilloma@aanizie true pathogenic fungi
1 = J = 8 . . d [P ] (-3
winiw (Fadelauyn@du opportunistic saprophyte liralsnluynnasssuan fAsanso
. i ' ﬂu [ = [y "¢ 1 Vl P 4
relsnluypasifpanaiild dannmaRuinnuddaimenlulsanalnofiuiuinne
ﬂ‘aqnuuqﬂnmauqmnmuun:tws'lzam'azu.waaau'uaoﬂs:mﬁ'l'numm:aunumsmsty
= % J [ £ =l | ] v& [ .
Wwulavasses Tﬂunﬂ'i:mﬁ‘lnuag'luﬂw.mmm'ﬁm:'maanmuﬂwmmu endemic
[ "4 . g H &
area laulawiz@wiulle P. mameffei (10) wananilefirudvasnwinemiv
d & ' o - S . . . . =t
Thalassemia -ml.ﬂua‘.;amqﬂ's:nauammuwaemwm-ﬁa Pythium insidiosum NJUIN
N o 1 srd = [ ] ry J‘ [ ) [} J A’ e
wiu  insriIadungldnums@aiendinsdnludszndalnoann (11-13) Bareas
. [T % - : . [ [ ke l‘: A‘
namamusnyh iifensdadauuy systemic Toneluranliuiu dsdunisasranuae
- ' - Aa e g -~ = . e -~ 2 =
TS urinls na:mmsn'd':mrm:dﬂm'aa'lmﬂm'mu luiaiunisasranuseiiney
B0 % 1TUITNT9 serology lauiing immunodiffusion, latex agglutination, enzyme link
immunosorbent assay TINTNITA@NAD Lmzmmammq‘lummsmuama FENINEE
A9 lANENLRAIRUGIARYa INAVeuEeIT Maludu 1Ie1 anly AWz ed
MInaNey (14-15) 35179 molecular '1.ﬁ‘gnﬂmﬂn‘fﬁumnmu'luﬂaqﬁ'u laoawzas
- . d lal 3 AJ [ 7 r-v |
polymerase chain reaction(PCR) (WBIANULNE gene MIUIUNITNNGINTATINNDY D
P g " 4 o~ - o ~ a d a . = o
tnusnasrnuserunquaiineiBananAvadssfiadalindnduiies picogram
w38 femtogram '\& (16-20,37)
d & B : L ] L™ Lo = W
Wasnnlnsinsidnit umsatuayuves  dninaunoamusiuayuntsise
= W e d Rl Jﬂ.‘ B - B »
(&) Tﬂunmawmﬂ‘%tytmLanﬂ‘lmuuquﬂs:mﬁlngsunummm#mmwama
[ J lr % - r [ 8 A o A [ o % )
solasnmBggen  FinmiwuiiByguenivaliifsanunseaanubennelse
. d L 1] [] J’ L [ ] [] = - =
systemic Mgy luszinalnolngi® PCR wuindenaungddyainsnaill 6 vie Ae
Aspergillus fumigatus,Candida albicans, Cryptococcus neoformans, Histoplasma
s spas . - - PN T ‘ L ) - - o
capsulatum, Penicillium mameffei Wae Pythium insidiosum FldvinsidoaSousa 4 l.%ﬂ
[ & A . agae . . . . e o W o - Y
\WRBBN 2 118 f. Penicillium mameffei Waz Pythium insidiosum 1183 a6y 'qmauﬁ'ln
R & Jﬂ ] -~ y l . agge N L4 byt hod
Fuafindsvhdalaouiulusiuwvende Penicillium mameffei Fadpsn1snaulwaas
P f -l - ™~ -
shanliiuyseTonldely Tnumm:mamm'snwmmmuqm's"maauthﬁm;ﬂ'lﬂﬁa:
Lﬁumwa:mnum‘:;‘lﬁnﬁ‘w
mMidutuiln semi'nested PCR 3usnun3uu design primer waz condition 71
- NY 8 L 4
'il.'l-ﬁ’[ﬂumwgamn computer TUNIABIYINITMARadtlL computer TawlW primer i
Il z ﬂ. W d [] L L
design U 1511w computer 1eginiiTamasuniu DNA template 189 gene oz'lsuss
. 'Y - -~ . & = o
organism #1149 Anmzidayamauun Mansaaaulaian primer uaz condition #



saamdeRaFanTed primer udr3aimamaassluiasfiidns Tasnasey condition
Fssmmiwindnandnlidlukesufinsnielaiuazynmsuiuildon condition 9w
1daudeinnshe amansn amplify DNA template 483 P. marmneffei ¢ vamou sensitivity
uwaz specificity 189 primer W&zcondition ﬁ‘ﬁ"lfu \ilos9n P. mameffei \Tlu dimorphic
fungi 3ad0avmsiUAuw form Y83 P. marneffei 3N mold form iU yeast form wdtn
W mMaFBUMY condition ALALYINAL mold form e ldranudrinazldnatwls wasen
YWFBU primer WAz condition AU purified DNA 1aILafus 1WewT specificity WAZHN
sensitivity 1ain1Inasau L2390 mMaasINy clinical specimens Lﬁaﬁmmtﬂuqﬂmm

xaudnIogy
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Penicilliosis mameffei 1ilulsafinuianizluirayssinanaeiioazTuaen
Bodld uszmaneuldvasszinedu ulsndaBoniiinanidle Penicillium mameftei
FarelWiRaweTanndaamunanaszuy dihedniianuunwiaamasiugiidunu
wesiremp uafisnenwuldlunufifissmendauselnd (21)

TSt

ull a.¢1.1956 qusﬂﬁm%amnﬂamglﬂu genus Penicillium d3haiw
fiu “8w" (bamboo rat, Rhizomys sinensis) lulszinaiveuin(22) daanfisununisea
L%'aluﬂu'[ﬂu'nmnmﬂuﬁ'n%nr.nmam'tﬁﬂqﬁ'ﬁmqluvx’amﬂaaagmﬁuﬁﬁt‘ﬁaﬂﬁﬁﬂﬁ'
unsfifiadie uszdnmedumomanaitu 0y 61 T fuszi@msihodulse Hodgkin's
discase wRZIALIBUMABINUOUIBEsazTuaanidsalduirion (23) 1emsvunuuie
species #11 Penicillium mameffei 1uil 1959 (aiflwApsdun Dr. Marneffe HémIun3
am0% Pasteur Iuunieiu (24)

il 1974-1982 wmﬂi’ﬂ'znﬁﬂn1sﬁnt§aﬂ1fﬂs=au.'sn'luﬂ's:mn'lnu ils
WHNNETWBUR  NJINWY 31uu 5 Te (25) wisrmiufinonuwulsaiiludsanaiu
gosns douedl 1988 luduuTwumsaaes P. mameffei gﬁuﬁ'au lu;&'ﬂmmwi{
ulngidugihevealsanenauminounnodlnd Sindacdosin (21)

TUIRINLI

Tsn Penicilliosis mameffei ﬁqaﬁmsrﬁm'sﬁmﬁgdusj‘ﬂ'm AIDS 1flu
UL 3 899N extrapulmonary tuberculosis W8s Cryptococcal meningistis Tutlszine
nouszioifvaciusaniduald (9,26,27) Lmsieﬁwu'hﬁmﬁzmﬂgqﬁa MARaY8Y
Yzinellng  uazeeuldvesszineiu  Tnodihoindanaunwsssmadiugfiduniu
vasiwmuagriouus ﬁ“%mawu'lﬂunuﬁﬁqﬁfj'uﬁ'uﬂnﬁ Inuu'\nifnwm"mﬁ'm;'fﬁm%a
HIV (1-9)

Tutlszinelne  aanmssoau wui'lq:ﬁn'rsrﬁnwﬁm%aﬁ'lungmqu
uszmaniteveslng gq-j‘fumnmn 500 7o 1uill 1994 1flu 1,300 7 1ull 1995 (28)

uenniBIdmMITBu Mg e lunmplszinanenz fuan T 41t
e, sannw, uauen, diuee, susafusud, sdmasfuand uaz awsm Taowuing
ﬂmﬁmuné‘auﬁﬂs:’ﬁmﬁmﬁaatﬁmu‘%aﬁnmﬁ'ua%i'luunmmiua:’fuaamﬁudﬁ'
wazneulduasumidu (27)
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Penicilliosis mameffei tfulsafiinsdasaldiouassiady Taweinuma
& A : ] J’ [ 7] [ : An. -
msvplasadedesuiursaiodly mslasudalnoasimornaunsARamts uas
o o .- f
NMI8TM5(21,26,29,30)  leatawrzmonunnissnadudanulunsludld unssves
: - = N [ l=‘ [ [ ] d L - A‘ [ ) L")
e P. mameffei lurssumadsliiduinTiuutiven vifiduwufisuoniseldsnedba:
v - o - L &
moluveddu w3 bamboo rat luidoaury Iu uazdszinelng uanmnumwumﬂuga

B uazdufiudiansadu (21,31,32)

Snunde

P. mameffei \fhwdafiusnilu species 1wl snwnrddyuendeiinedu
species 1@iBYinis 1u genus Penicillium ﬁl.ﬂwnﬁmgﬂ (dimorphic fungi) snwmuzlala
i3 2 wwy Tawd 25 °c Talaftazfidvnamnmelu 2 Su smsiuasSudunsudmacn
waziloniufndos-&Fu, wisader, inmiadvaasinas smudiamsey 9 lalaile:
ffm, wn-du wiade-du ussuiiduied Snwocddgdndssnaswilieadaiifan:
ahmstunsdonzain e u.w-in'szmua;jl'u.mmstﬁruat%vaﬁ'maé'ﬂﬂlaﬁ (32.33) \Boil
fdmmnaeigiiilesmolu 2 Ju Talstlveafeszfivwimdurigudnas 5 mm uas
Wiandu 40 mm mMaunds 2 flai (27, 36)

Tnlail#t 37 °c a:ﬁﬁ'num:uuuu{atﬁmgu uu f1n exFulowiug
'm'lglui'uﬁ 4 wazd tan lwiufl 12 ArezBufvlifinmsefemsiunsazaulueanms
BoudaneanaholéBunantes famniseigiinif 25 °c Tandszanm 10 5u el
wnaifwigudnaneslalail 12 mm luilaibe yeast cell wlFUiinaunies (2545
um) Lflaag.‘l'lu macrophages "3867398173 (3-8 x 2 um) uauﬂmi’u’[ﬁ‘«ﬁaaguanwaﬁ
(extracellular) (26,32)

N13AT23gMunaeaansIAl wila light microscope ainlalafifl 25 °C 9z
Wumpdnmann Sfaiu MY conidia fivafutrsuesmeT ussilsrueimon
Ba9z8) phialides 3-7 84 (3.2-8 x 0.7-3 um) wiaunniwiu conidia NanwmnIougl
ellipsoidal W38 “lemon - shaped™ (1.3-4 x 07-5 um)

nseTafi 37 °C Taundey transmission electron microscopy =L AWTAS
FUnau wied vundszanm 33 um ldwunisuannie waindiutsaesnsluiwssd (cross
septa W3p binary fission) nenaniuerawudaumdn 9 Fwawdntes (26)

mafialsauazeminsasfiddy

ns@nia P. mameffei nnssumdndefinnndafingau (inldodls
dlinsy  Wesnfihedmlngfsenlnfisatudie gihovn:ldudelaums
wislumleiwiefusmnrsafatll  mssuidensfianilnonaunafereriliifin



Twld  sumsanBamemsindanandwlyldd udﬁﬂ'ﬁﬁﬂﬁaﬁotﬁaamnﬁf&ﬁagui'lu
ol Rhizomy:s- species %ai':g{ﬁuui’uﬂszmmﬂumms '[ﬂuﬁm'sﬂ'gav‘;'au.u:uqnvﬁaunu
gn 9 &y 9 uacludthormiuwy 2 no Sseolwnludldwdaen  §athodolse
Penicilliosis mameffei ﬁnﬁnawﬁﬂﬂnﬁﬂaa's:uuqﬁﬁ"mmmaas’nmw‘%mﬂu’[snﬁu
agriauuda ek ;Jﬂ':u?mu.%n'h":’a ADS, fihoimln, filwle systemic lupus
erythematosus (SLE) , #ilot lymphoproliferative disorder, gihauzi3alaa, gihulia
Hodgkin's disease (21), s‘-‘g’ﬂwﬁi’lm's;ﬂﬁﬂu"lm (26) iudu  fihudmlngidumawyle
luaunsoe 1w udnudeuthag luaufidondwyiuvinls ﬁotﬁnua:;ﬂmpj mqﬁu’omi 3
Wau - 72 1 (21,26,27)

pnsvesgildelia Peniciliosis finnuguussnnidauuandlaiu I
ﬁ'a.lm'\m‘fmmuﬂaqﬁamu;jﬂwﬂ%amaﬁuﬁ'umaﬁt%mﬁnjs‘umu Vuaweada vie
anuguusslumsralse mu'lnnjazl.ﬂumiﬁﬂL%attuutﬁuuwﬁuLLa:Euttia BINTTVDI
Penicilliosis Tugilelsnians fiomshufiddgie WumsiaBauuuuninszans dile
T 1o shwinee wazlinizlafianrsiiude wumsaaBefideutdundes wlunszgn
suuazshule o Wadseraiasium u.a::a‘isauTsntﬁuvjuﬁﬁmﬁaLmuuwin's:‘m:1 Y
ﬁmzmuﬁﬁé’msm:q‘immmjumanma (umbilicated papules) @wsInAUNLTULHE
necrosis Tﬂﬂ'['m“r’iﬁwﬁ'awu'lﬂ“tﬁaunnﬂu (wudszunmuienas 70 vasdihe) wy'ldviaf
W uww 11 uazdea uansnilenanusenlinld? e nszQn Lﬁaﬁuﬁ’ah aitne
e fihefifseslsnuununinssnefionmspuussfimod lldumsines msdade
uumm'in'szmr.muﬁauri%‘“‘mi{uanmnwu'lu;jﬂw'[‘mLﬂﬂé’tté’?ﬁowulus&'ﬂwi'm'[w (21)
omsniwyifisofigeda I14 dmiinanuszifia anemia (26,27,28)

mMyikeas
-~ v P & da y v
1.mw'.i'n'[ﬂumqmunaaoﬁ;amsﬂu nmsaTewuBeniigUadotiod
luv'f'mr_hammjﬂ':uTaumwz'ﬁ‘wnﬁ"‘aﬁad'u'[w'lﬁ'ar.i'wﬂm?a MeeIaTIveNNTw

\don Azfiaunsfiants lunszgn FwilerSiamdy e deudunies dezte iram:
I nuNe  lasdisladarsanadofusudunszan  deud Wright's, Giemsa,
hematoxylin and eosin, Grocott - Gomori methenamine - silver nitrate (GMS) (36) uaz
periodic acid - Schiff stains (PAS) azwuiBailluisadndreiiad sunaud fHetsiuuia
maamoluwersd (Feflvwadszunm 3 laulnsuas smutulslanarsuvasimasuunla
] LﬁaﬁaguanL'naé'a:ﬁ;ﬂham':‘s'na“'m'lﬁnsan vuadszunm 3x4 lulasiuas ud
gl 8 laulemwes  UfATenseevauesveswasaneiiuuuy

granulomatous inflammation



2. Mwwizide Fa P. mamefiei ludrntinaasrasianiilu Sabouraud
dextrose agar ﬁqmuqﬁ 28 °c 1tieuszunm 2-3 Su 1Eaiflu mold Hdnwazlalafifwy
éiiee 9 (Ju downy, velvet wia powdery unsmewusiiuniie glabrous sz Bnsou
Wlalafidrmeumsuy JaFeatraslaimin lnlsfidndddouvdes ahomsa
umsazapalusvsidnade deurdulnlafiezimtudunaeiinduasduniafmirana
ues uaze MR RBL I Runadurivinaea é’nwmzl.ﬁamwg}ﬁ'wnﬁ'aaqanﬁﬁﬁ WU
mr.masﬁﬂﬁNﬁdﬁﬂﬂiﬂﬂtﬁ’ﬂ&i'\ﬂ%ﬁﬂﬂﬂﬂ? 3 lulaswas  Mugsdaffisnwmziu
penicillus FanwunaL 9 unnlm%amnﬁ'm:ﬂﬁm penicillus Usznaud8ninu phialide
adpiiadafisuiudud 3-7 wiamawuldunnindl Geadluae 1 F4 (monoverticillate)
AFoaduls 2 Tu § 2 Wy Ao symmetric biverticillate Wz asymetric biverticillate
penicillus &uUa18vay phialide ficonidia Gedaiflumey HFUsFrue 2 x 25
tulnsiuas wenanilfowuiwidien (single phialide) laifin1s3u9 1w penicillus 8198w
%3881 conidia Giaﬁ'mﬂumﬂawwug}ﬂé"\mﬂunQ’uﬁﬂmuﬁ’ﬁu

flgaungdl 37 °C W brain heart infusion agar iTat3nylwlalaiindofiad
mhmanuuag irasgUnand Gnwiiisans (binary fission) Wi cross septation Aol
FuwziBaunain mold form mpTazifinuiatiundis arthroconidia finswgeanniu ue
aztﬁaﬁtﬂugxﬁw%aﬁﬂguaaaunau wazie3nylnunsutiines vwevendorszanm 3 x 4
Tulasiuas enaaiie 8-10 lulasiuas (21, 36)

3. MInTInadundasingt 1B% NMINTIINM antibodies WAz antigen
Tat3% Immunodiffusion test, NIAS29%1 antigenemia 1ap3% latex agglutination test
(28,34), N199523N antigenuria (28), NN1T91933INI Immunohistochemical assay Taoly
monoclonal antibody (EB-A1) (26) ua: specific fluorescent polyclonal antibody L‘f"i 291577
mv‘ﬁm{mﬁa (tissue) (28) N INAFNDY exoantigen (15,21,27,32), N1TATIIN titer VB
IgG TapA% indirect immunofiuorescent antibody test (27) m3nTaalaudEnainndes
Inadenann1suaalise1e9 antigen uaz antibody wlinnmInaseuazvinldsiaa
Lifuamwmiioumsiwizi@e usetafia cross reaction V8IN"T share epitopes N
Foraule Tasam: yeast form 183 Histoplasma capsulatum (38)

4. MIaTanaitau 9 1% N3 biopsy (32), NMINAFTAUMSIIIYLAL
anulhee nitric oxide Va9 P. mameffei (33) u.a:ﬁmﬁ’ty'luﬂmqﬁ'uﬁmsﬁnmua:ﬂszqnv‘f
1% imafiane Molecular sntslunsifiasts P. mameffei sadatinditu maknnad
1389 umia Phylogenetic 184 P. mameffei $2ufumsliinaiita PCR anaanuuy
primer 1AelFlun1sAnduIn DNA fidun1zuns P. mameffei (30), nsle Restriction
Endonuclease lumsins1z¥ P. mameffei (35) Inumslsinaiiania Molecular antae
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Mmsimmz¥ 185 rRNA gene sequence 1oaBa P. mameffei (Aldvinms
sequence muﬁ”uﬁawauﬁnﬁn‘;@’uan) Tam#iou (alignment) ﬁm%ﬂ‘i’lgu 9 ﬁl;oﬂuﬂﬁfi
1u GenBank wuin sauflaziilu species specific shwiuiBasmit mansawazwld 30
specific sequence flun design (Ilw specific primer #1%3U P. mameffei \3un primer fuii{
1 F3 - PM (F3 il primer 19998 PM 1ilu primer 1h4u71) wismiuvinmsnasey
W primer gii‘f"‘i«&'l"\‘lﬂ'lu DNA database sequence wavuafiiiluuku Entrez Tepld
program Macvector &aNIn  amplified AU DNA template 189 organism 19
ﬁmﬂzﬁ'ﬁagamnnaﬁ'lﬁmn computer (anTuidusimuimansovndniale Seaes
invhluwasfidnissie Taododunmzy primer fj'ﬁ usYn1s amplified AU DNA
template 11&«%& P. mameffei laal¥ condition ﬁmmmmnmsm Tm Va3 primer Yi‘l 2
T3 annealing temperature A5zt wiwls nagou condition AldAunIassssdelu
Waalfidnns HnmlFudou condion 18nden Iwmanzufiaz  amplified DNA
template U84 P. mameffei 16 uwa7339111 DNA template ¥a3 P. mamefiei NN strain SRR
waeauns amplified Welduaidufinela Savhimsmaraumiliunm DNA eiﬂqnﬁa:
wrawylef sensitivity uas specificity ¥89m3 amplified figioly @slduaduiiiwalelu
seaumits sanansluntinammenss

innand 2

wasnnwullgwiluduseud 1 ﬁaﬂmuﬂauﬁumnﬁwuﬁuﬁﬁuﬁnamuaanm
(18) f1teorulluntuniansal sﬁi’uﬁa‘lﬁ'ﬁ'ﬂuﬂm’[ﬂmﬁu primer Bnwnilathaievih
\{lu seminested PCR @4 primer S19fuluil Ao CPL1 1flu primer T79678 (forward
primer) wifisaiy F3 uslidunisegsznine F3 waz PM lagldnasasyhnmasy
Wabu condition wanER3y INTIz@BIN1YIN one tube seminested PCR ifaiial
sensitivity of detection limit uasanilywn18uaAnIIn carry contamination Hifidas
MHABY vary fia ANATNTULEI primer udaztns Awduduues Mg~ guwpiliueanis
denature, annealing uaz extension l.mzn'lﬂuﬁﬁ'm'm'sau'lun'ﬁ run INNWI M
sensitivity WRT specificity n'im'inn P. mameftfei \IJu dimorphic fungi 5dﬁaaﬂ1n1stﬂﬁnu
form w83 P. mameffei 97N mold form I yeast form usadIwMaROLAY condition f
weAY mold form 'F'u.ﬂu'lo’fuau'm11"1'-:.:1ﬁ'umfu'l'ﬂnuajuﬂ'wﬁmmo strain L¥inu
189970 mold form uaz yeast form V83 P. mameffsi strain L@patuiidduluauas 18S
rRNA gene Wfiaufk @INUNAYDY yeast form fiMTeinilauny mold form LWTEYh
PCR 3andeuluméainu unmnﬁmsﬁaﬁi‘u'ﬂﬁmﬂﬂ‘a‘uu form Wwad P. mameffei 31N
mold form (flu yeast form Safiiaquszasdiil adpansudediilu yeast form liluns



Yhnsneasadpuuuuiisinsialaslsde LS mena 9 971 yeast form Runonien
ﬁqﬂwi'l'laﬁm'm%\aauﬁ'dmmsnmwwu‘lﬁ' udSmaanldiufisiasie  (Heldnauda
fadarhidugaansreuduiag

aﬁamu‘i’mqﬂs:mﬁtﬁuﬁLi'mu'l'.'fmauﬂa"qmﬁuﬁ 3 Jo laedanussmadidof 2 2z
Wauisnsasnde Pythium insidiosum TapA% PCR ldmansnbanlfldluwenlfoa
mafidfnumwinane  waldudmwaiouudadlunornuanuiamiboeslassnmsluy
sau 18 manldudritazivaudtasiedfiadbusdes propose specific primer fion9sinly)
1-Emﬁi'ue§ﬁau1w:m'lﬂ"‘aiuda %a'l.m'%aa{fnﬁﬁ'u'lﬁ' amplified 18S rDNA template 2839
Pythium insidiosum Tagl¥ universal primer fAlflatuisasia 9 'lﬂﬁﬁﬁé’ﬂ'lﬁ' design 4w
anaeurnaumeiiwuisigguen Tao product Aldazeglutaslszanm 606 bp 3Nt
39mduLLEIN PCR product Ailall uddatéduwaild anfuvih alignment fu
Heln 9 ﬁﬁi’ayagmhﬁu‘%nmh'lwho 606 bp filwufl specific LlawzAy Pythium

insidiosum
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HRVINYUADWN 1
1# design primer f“i'nﬁa Fsl¥dmiuiilu species specific Apia P. mamefrei ot
primer 1;1:1{ fa F3-PM 1flusud atjlu 18S rRNA gene Adlold amplified usrazdivuie
283 product Uszanm 333 bp. lae
Forward primer (119912) fia F3 Uszneuait 16 base 3 Tm 52°C uaz &

sequence aait

5' ATTCCggAgAgggAgC 3’

Reverse primer (319771) fia PM Usznoueau 25 base {l Tm  76°C uas
il Sequence G'f\‘l‘li{

5' ggATTCCCCAgAAAGAAAGgCCCAT 3’

primer ﬁii{mu‘ﬁn amplified DNA template Y81 P. mameffei 'l&
WasINfinases condiion ¢19 9 usINUIN condition AEwITH Amplified ABlR 1
specific product fie

denature temperature 95°C flulmt 1w
annealing temperature 62°C dwan 1
extension temperature 72°Cc w1 wf

'[nu'l.'ﬁ"a’nmusauﬁ"mm 35 s8V
w§39n'lé condition Aud7 ‘Ieaasutn"ly amplified U P. mameffei DNA (an U537 tuéin
geues DNA flazasrawy @aldrurindu 100 pg

MAUTONWN sensitivity WRE specificity vasninaseuitle 100% lae primer gjd‘hi
Tt amplify DNA template 1983 organism ﬁu | 1¢' tae wanan DNA template DAy
P. marneffei I.Yh'lfu (1‘5’ P. mameffei lumsnasay 21 strains) organism 'E.'u 9 ﬁ'l.hmli
umsnageudl 31 species (31 strains) #3il

Mold form of fungi

Absidia sp.
Apergillus flavus
Aspergillus fumigatus
Aspergillus niger
Aspergillus terreus .
Basidiobolus ranarum
Cladosporium carrionii
Conidiobolus incongruus
Epidermophyton floccosum
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10. E\xophiala Jjeanselmei

11. Fonseceae compactum
12. Fonseceae pedrosoi
13. Histoplasma capsulatum

14. Mucor sp.

15. Paecilomyces varioii

16. Pheoannellomyces wermneckii
17. Penicillium chrysogenum

18. Phialophora verrucosa

19. Pythium insidiosum

20. Rhizopus sp.
21. Scedosporium apiospermum
22, Trichophyton mentagrophytes
23. Trichosporon sp.
Yeast form of fungi

Candida albicans
Candida krusei
Candida parapsilosis
Candida tropicalis

Cryptococcus neoformans
Rhodotorula sp.

LA T o

Others

-k

human DNA
2, Nocardia astervides

WhnimersuiuRIdInsIe 4 detngihoeadaudsiiulaodu
sputum 3 @28ENS Uaz peritoneal lymphnode 1 #haty 1¥ua PCR N 4 deeha
Taofl sputum 3 #asee culture it usdnsravInndaslnuden calcofluor white stain
WURNBIUTYEY yeast cell 713 cross walls Aufludnwmsuvey P. mameffei &n
peritoneal lymphnode 1 #aetiny IWHamTWIzITaTu FeandBItUNSY0 PCR @MU

ztﬁumogﬂ'w'nuﬁgl'lﬁ'mnmnumn
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Figure 1. Ampilificaion pattern of ten representative fungal species and controls using

F3-PM primers,

{(Lane 1): 100 bp ladder,

(Lane 2). Candida albicans,

(Lane 3). Candida tropicalis,

(Lane 4): Candida parapsilosis,
(Lane 5); Candida krusei,

(Lane 6): Aspergillus fumigatus,
(Lane 7): Aspergillus terreus,

(Lane B): Trichophyton mentagrophytes,
(Lane 9): Pasecilomyces varioii,
(Lane 10): Penicillium marneffei,
(Lane 11): Penicillium chrysogenum,
(Lane 12): Negative control

&
HAINUUADUA 2
Primer F3 uaz PM naniiouidia (guaziBoausd sequence 1NKaluin
o o - - - P
noufl 1) Primer 1947 Afvduanfies CPL1 Uszneudan 20 base §§ Tm 54°C uss &

o
sequence M4U
5' ggAggTAgGTQACAATAAATA 3’
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lag primer ¢ CPL1-PM iflusufieglu 18S RNA gene #iileld
amplified udvesle product 1WAzt 253 bp. &% primer § F3-PM tﬂumuﬁaglu
18S rRNA gene wunuiifield amplified usa9zle product BURLsTNM 333 bp. 91N
m3fild primer 3 TrafivnIiiRemsudaruiures primer ool F3 «flu primer Thadhs
PM 1Ju primer 474231 CPL1 1llu primer Thadhuiiwi@uaiy F3 uafidwunisagszning
F3 uaz PM aanulanaading titrate USanmuad primer wanms33uwudn YSunou primer #i

munTlEluudaztnifia
F3 & pmole/ Rx
PM 25 pmole/ Rx Rx wau1ufle reaction
CPL1 25 pmole/ Rx

b ol ot 1 L » .. o . oS aa [
NAINYINAADY condition A9 § URINLIN condition NRUITOH amplified LWaIUIRL

P. mameffei i 2 profile ait

denature annealing extension IIUIUTEL
profle A1 95°C 1w  62°C1wufi  72°C 1wt 20 381
profile 72  95°C 1wifi 54°C1wft  72°C 1 widi 30 58U

Wiy vary Banm Mg™ doud 1.5, 2.0, 2.53.0 , 3.5 mM wuin Yurm Mg™ #

2.0mM -3.0 mM 3zLfin reaction ﬁ‘ﬁqn

sensitivity of detection limit s 10 pg Inul% purified DNA (mold form) wananit
g9lavinIm sensitivity of detection limit (yeast form)laun1sld yeast form vsaFoitn
W dilution 199 Wuin cell Lﬁmmﬁ‘auqﬂﬁﬁ‘amm-snm'mwu'[nu’a%ffﬁa 10° celi/ml
msinasiiNedumaduuuyfedinsn innzluisdnradovzfisnwaciilu yeast
form ﬁ'a'lfuﬁqﬁaanﬁf'hﬁ"nﬂuﬁaﬁanﬂwﬁ'ﬁ'\mu cell ﬁﬁauﬁqnﬁﬁ'qmmmmmwu
waaflulyinle

sensitivity uaz specificity 100 % lauynisnageutuda P. mameffei 59 strains
ussio8udn 58 species (58 strains) AsnorialuredefPoulilunti10-11 uasfiviia
{Wxen@iau bacteria #7199 8n 17 species (17 strains) il

1.Bacillus sp. 2.Burkholderia cepacia
3.Citrobacter freundii 4 Enterobacter cloacae
5.Haemophilus influenzae 6.Klebsiella pneumoniae

7. Mycobacterium bovis 8. Mycobacterium gordonae
9. Mycobacterium intracellularae . 10. Mycobacterium phlei
11.Mycobacterium tuberculosis 12.Neisseria meningitidis
13. Plesiomonas shigelloides 14. Proteus vulgaris
15.Salmonella typhimurium 16.Serratia marcescens

17.Staphylococcus aureus
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Figure 2. Ampilification pattern of 13 representative fungal species and controls using
CPL1, F3 and PM as primers in one tube seminested PCR.
(Lane 1): 100 bp ladder,

(Lane 2): Apergillus flavus

(Lane 3):. Epidermophyton floccosum

(Lane 4). Candida albicans

(Lane 5): Cryptococcus neoformans

(Lane 6): Asperygillus fumigatus,

(Lane 7): Asperygillus terreus,

(Lane 8): Trichophyton mentagrophytes,

(Lane 9): Paecilomyces vanoii,

(Lane 10): Histoplasma capsulatum

(Lane 11): Pheoannellomyces wermneckii

(Lane 12): Phialophora verrucosa

(Lane 13): Pythium insidiosum

(Lane 14): Cladosporium carrionii

(Lane 15): Penicillium mameffei, yeast form

(Lane 16): Penicillium mameffei mold form

(Lane 17). Negative control

uanInaasalSiuRs iiaﬂnaﬁ'tﬂmﬁamaaq{]wwniﬁﬁnL’Eama -]ﬂuﬁ'aﬁm'ﬁ'a

Penicillium mameffei #aud 1w 20 o wuinliagndas 100 % Tesluvmsviinas

14



noaouls s biind  AalalvEfrinua culture Alareuindonmsriudadoas el
1ﬁh§ﬁ‘ﬁﬁtﬁﬂ bias NSRBI specific band mm:ﬁ'u@‘ﬁ?m;%a Penicillium marneffei
ik #adudmetinauansliiiuin one tube seminested PCR fiwaiuiudinanyliuas
mwﬁmm:guiw:'li’mwmL%ﬂ Penicillium mameffei 3MFIFINTIQLNY 1T% 370
Fealimiludu FRwdsldiaToundugaasesauduSoguamivlElany 50 tests (g3e
szbunvesgananayldanmanuan) lmgﬂﬁ'ansh'aﬂs:nauﬁ'w-gmsﬁ‘uuﬁtﬁw.amnﬁq
HIATM qwﬁ*m%'um one tube seminested PCR uaz'qwﬁ‘m"s'um gel electrophoresis
gommareuilmanindndsludiked fian1vene gldlasemedndinasezus  reaction
mixture, DNA control ,DNA marker 13lunsz@nduds

FMTUNEMIWEGULLEYBY Pythium insidiosum WUin sequence #l@dnI
AfLARINY Achlya bisexualis \\Rx Phytophthora megasperma wn lapd) homology fia
mh 90 % -‘fmt"f{ammﬁtﬁuﬁ’ﬂag‘i'lun@;am\fw wetfaaiugnuanluaglu - Kingdom
Chromista §$U partial sequence 184 18S rRNA (X8 Pythium insidiosum § §nfuLuR
.

U

TTTGAGGTAG GACCATAATA ACAATGTTTG GCTCTTCGAG TCGGGCAATT
GGAATGAGAA CAATTTAAAT CCCTTATCGA GGATCAATTG GAGGGCAAGT
CTGGTNCCAC CACCCGCGTT AATTCCAGTT CCAATNGNGT ATATTAAAAG
TTGTTGCAGT TAAAAAGTTT GTAGTTGGAT TTCTGTTTTG AGCGTCCGGC
CCGNTCTTTG AGTGTGTTGN TAGGATGTTT GAGACATTTT TTGTGAGGAT
GTCCTTCTGC CATTAAGTTG GTGGTTGGAT AGACTTGCAT CGTTTACTGT
GAAAAAATTA GAGTGTTTAA AGCAGGCGTT TGCTCATTGA ATACATTAGC
ATGGAATAAT AAGATACGAC CTTGGTGGTC TATTTTGTTG GTTTGCACAC
CAGGGTAATG ATTAATAGGG ACAGTTGGGG GTATTCATAT TCCAGCGTCA
GAGGTGAAAT TCTTGGATCG CTGGAAGATG AGCTTAGGCG AAAGCATTTA
CCAAGGATGT TTTCATTAAT CAAGAACGAA AGTTAGGGGA TCGAAGATGA
TTAGATACCA TCGTAGTCTT AACCATAAAC TATGCCGAC
uitafifudmsifedduuafiunsirinasianldiiu  specific primer
w1 alingment glu GenBank Wsutunimwuenwuitlldriudele g
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Wesrmideldusnuvestuneudl 1 udniu o lddnanuLIEuERBsens
Yerpaunn® (Rauanal3lumily output) vmzfirsanioudouduativiRenveunsdt
iuﬂ'lu‘rﬁmﬁ'mm-m'm'\mﬁ\fmﬁmmmj":ﬁ'u‘s‘."ani'\mﬂiuuﬁuaﬁuﬁa:ﬁﬁuﬁﬂsms
wnmdiiuiesfindrezasfionld dealdnnuweneuedraunnwsslisulelwn e
10 54ﬁ11ﬁ’ﬁanm‘lﬂ*aun7:v‘i’aﬁnwao@‘éuﬂmé’wﬁuﬁﬁuﬂuanuaanmu8) faual
primer uRz3Fn1sez lumileurufifioandn usidumisves primer aglndifvaiuuin vilw
g":ﬁ'uﬁa«'fnuﬂm‘i%ﬁ'a'lﬁ'a%mu'lm‘?unauﬁ 2 WiMIBmMInaees aﬁemuﬁnﬁﬁ'aﬂﬂm‘fu
nouf 1 ﬂatf]uamﬁrﬁﬁ'n'lﬁﬂ‘ﬂud'mﬂaam'.i design primer W8z®W1 condition figzaIN®
unzltlinalumsdfodlaass lnolsiufesansromane gufievasdihsendnuidoaiu
fuana L lunnauan ( Penicillium mameffei mesenteric lymphatis in an HIV-infected
female from Thailand in Germany ) Tond sputum culture 1un§'\1uin 3 d0t 'ltii'u%a
Fuusinrrnulle yeast form W9 nndes (Fou calcofiuor white stain) usziilevin PCR
(15 F3-PM primer) Al¥uswan &w sputum fifiuluiandnandndn 3 dlainonss
i le3usuds ¥ PCR Tauls F3-PM primer Liimunsn amplified 10 auilwiwsnite
Qnﬂ'\mu‘lﬂﬁwua"ma:ﬁoﬁmnmﬁﬁ DNA Weundt 100 pg swddulutiunsud 2 LR[S
ﬁ'lﬁ'nnam'liﬁ'uﬁodmnaﬁtﬂmﬁawauj’ﬂ‘mtanﬁﬁﬁnLﬁavhe g3mnsdnBe Penicillium
mameffei Wiy Tanluvaizyiinnamareuldis blind - Relulddvinius culture Aldrewi
tﬁnnmsi'nfuﬁmfaa:'liﬁwsﬁa'l:.i'lﬁ’sjﬁﬂmﬁﬂ bias HAABYZWL specific band L@WIZALE
fifinudn Penicillium mameffei niiu (RTuTaldimuadunuugansvasuiuIoglmiy
#329W Penicillium mameffei IuRyfanTIalanass 1u7u 50 tests vioyw (grwazidon
vasganarauldinninnwan) wensnfigsmunsoly 334 uun species  Penicillium
mameffei T3ty Tm3easha water soluble red pigment ldtauninUn@nselisiaavwu
#B3RE species #90N15 turn yeast form dvzidvrsuiludawinioiudon udlnp
3Eeenunenolu 1 5%

muinnumdiiafidoul fnenvenuidnd 3 do Tevinquszsoddedl 2 ez
WauEmsasalle Pythium insidiosum Tnt3® PCR Imunsobanlsldluesfim
mfldnuawAsae uildudsadouwdsdlumsnusnuiamimeslnsainislu
sou 18 Waulduduilesninlsniinudeutratasudiguusnaziihwarmzlunwinoiongs
AnvnaziBoassluluwiinimeanfiugulsldianeininzAnsndiuiunyesi8s RNA
gene WR: propose specific primer ﬂmﬁzm'lﬂ'lﬁﬁarﬁ'ﬁm'lwzm'lﬂlﬁﬁ'miawh\fuﬂa
HRIMBUR L output esuanslute 8 with output wineziiuniatuny sequence Inaifl
dahifilaviannew uvitﬂn-\nluﬂaqﬂ'm'fuﬂ"iw:‘lﬁ sequence Indusi lildving
nnassez InRuAd AU 6 c‘n’ufug"‘:i'uﬁatﬁuauvim sequencelll deposit 1ilu
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GenBank LYiTiw ﬂanué’m‘f;ﬁi‘fuﬁamm:mnﬁ sequence #BlWiaSany gene 1Havzil
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tufldvedummeflanudynngindiiuumAdnsdeudanmniug muadifdusiazung
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WS Tasanasiu 9 uasimsodBneunnsyinwnsiuoenitbidesdoanin doi
Anduyadusiwidunezlaine antumwidnilsdsitiutesann  innliemaind
vosnuBunnlsuszlidesdofiu GuituIaundefuan. gidunewuininddounsvinuuen
Pathlwdundeliiu gl lvmuades:15luneu gaspiEnid lidudumlyazdeslky
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Summary. We report the case of a 33 year old Thai fe-
male, who was marricd in Germanv for eight years and
used to travel to Thailand every year for several weeks.
She presented with abdominal and back pain, prolonged
fever, generalized lymphadenopathy, and a recent his-
tory of oral thrush. She was diagnosed HIV positive
with initial CD4 counts of 18/ul and an Hl virus load of
9.000 copics/ml. Antiviral therapy was installed with
zidovudin, lamivudin, and efavirenz. Abdominal CT
scans revealed greatly cnl.xrg('d abdominal lvinphnodes.

Fine necedle aspirates of cervical and retroperitoneal
lymphnodes, sputum samples, blood samples, and a
bone marrow biopsy were microscopically positive for
FPenicillium marmeffei and grew P marneffei. The isolates
were sensitive to amphotericin B, flucviosine, itracona-
zole, and Nuconazole. Both universal and specific fun-
gal polymerase chain reaction assays were positive in
various samples. Serum Aspergillus galactomannan anti-
gen, which is known to crossreact with P marneffei. was
clevated and subsequently used for monitoring of ther-
apy. With antifungal treatment (intravenous ampho-
tericin B 0.6 mg/kg/d for two weeks, oral itraconazole
400 mg/d for 10 wecks and 200 mg/d as maintenance
therapy), the fever declined in 6 days, the size of the en-
larged lymphnodes gradually decreased in the CT scans,
and the initial abdominal and back pain vanished.
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Zusammenfassung. Es wird iiber cine 33jilirige Thai-
linderin berichtet, scit 8 Jahren in Deutschland verhei-
ratet, dic jedes Jahr mehrere Wochen nach Thailand
reiste. Sie stellte sich vor mit Unterleibs- und Riicken-
schmerzen, Daucrficber, generalisierter Lamphadeno-
pathic und vor kurzem aulgetretenem Mundsoor Sic
erwices sich als HIV-pasitiv mit initialen CD4AMerten von
18/ul und ciner HlVirus-Beladung von 59 000 Kapicn/
ml. Eine antivirale Therapie mat Zidovudin, Lamisvudin
und Elavirenz wurde cingeleiter. Abdominal-Cls zeigten
erheblich vergriBierie abdominale Lymphknoten. Fein-
nadelaspirate zervikaler und retroperitonealer Iymph-
knoten, Sputumproben, Blutproben und cin Knochen-
markbiopsat waren mikroskopisch und kulturell positiv
fur Fenicillium marneffei. Dic Isolate waren emplindlich
fir Amphotericin B, Flucytosin, hiraconazol und Flu-
conazol. Sowohl universelle wie pilzspezifische PORs
waren in verschiedenen Proben positiv. Aspergilius-(ia-
laktomannan-Antigen, das bekanatlich mit 2 marneffei
kreuzreagicrt, war im Serum erhiht und wurde fiir das
Therapiemonitoring benutzt. Unter antimykotischer
Therapie (Amphotericin B 0,6 mg/ke/d intravenis zavei
Wochen, orales Itraconazol 400 mg/d 10 Wochen und
20 mg/d als Erhaliungstherapie) klang das Ficber -
nerhalb von sechs Tagen ab, normalisierten sich schritt-
weise die vergroBerten Lymphknoten in den Cls und
verschwanden die Unterleibs- und Riickenschmerzen.

Background

Disseminated Pnicillium marneffei infection is one of the
common opportunistic infections seen in HIV-infected
patients from Southeast Asia. P marneffei is a facultaine-
kv intracellular pathogen and the only dimorphic specics
of the genus Paicltium |1, 2]. It occurs in bamboo rats
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throughout Southeast Asia [3—-3]. The incidence of this
fungal infection has increased markedly during the past
few years, paralleling the incidence of HIV infection
[6-10]. Several imported cases of systemic penicilliosis
have been observed in Europe in HIV patients during
the past 10 years [11-13].

Case report

We report the case of a 33 year old Thai female, who was
married in Germany for eight years and used to travel
to Thailand every year for several weeks, the last time
in February 1998.

In September 1998 she presented with abdominal and
back pain, prolonged fever, night sweat, generalized
lymphadenopathy, and a recent history of oral thrush.
She was diagnosed HIV positive. The patient’s initial
CD4 counts were 18/ul, with an HI virus load of 59.000
copies/ml blood. Abdominal CT scans revealed greatly
enlarged abdominal lymphnodes (Fig. 1).

Laboratory findings

The cytological examination of Giemsa and PAS stained
smears, which were prepared from a fine needle aspi-
rate of a cervical lymphnode, revealed masses of small in-
tra- and extracellular yeast like organisms, some of which
were sausage-shaped and showed prominent cross walls.
Three initial sputum samples were microscopically pos-
itive with calcofluorwhite stain for P mameffei (Fig. 2).
Two blood samples, a bone marrow biopsy, a fine needle
aspirate of a retroperitoneal lymphnode, and a sputum
sample collected 3 weeks later, all grew P marneffei in
pure culture (Fig. 3). The isolate was sensitive in vitro
to amphotericin B, flucytosine, itraconazole and flucona-
zole (agar diffusion tests and Etests, respectively). Se-
rum Aspergillus galactomannan antigen, which is kriown
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Figure 1. Abdominal CT scan revealing greatly enlarged abdominal
lymphnodes.

to crossreact with Pmarneffei, was elevated, scoring 3.8 to
5.7 (normal score < 1.0, Platelia® Aspergillus Ag enzyme
immuno assay, Sanofi Diagnostics Pasteur, Freiburg
1. Br., Germany). This test was subsequently used for
monitoring of therapy.

Polymerase chain reaction assays

A universal fungal polymerase chain reaction assay [14]
was positive in 4 sputum samples, in the aspirate from
the retroperitoneal lymphnode, and in a blood sample.
Another self-designed specific PCR assay for P marneffei
[15] was positive in the first 3 sputum samples and in
the retroperitoneal lymphnode (Fig. 4).

Figure 2. Giemsa (A) and calcofluor white (B) stained smears, which were prepared from a fine needle aspirate of a cervical lymphnode and a spu-
turn sample respectively, reveal masses of srnall intra- and cxtracellular yeast-like organisms, some of which are sausage-shaped and show promi-
nent cross walls, Note the intracellular location of the yeast like organisms in the Giemsa stain (A).

mycoses 42, (Suppl. 2) 25-28 (1999)
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Treatment and outcome

The diagnostic measures taken and the therapeutic mo-
nitoring are summarized in Fig. 5.

Antiviral therapy was installed with zidovudin, lami-
vudin and efavirenz. After 2 months of therapy the HI
virus load fell constantly below the detection limit of
30 copies/ml blood. The CD4 count, however, remained
below 50 cells/ul.

Antifungal treatment was started with intravenous
amphotericin B (0.6 mg/kg/day) for two weeks, followed
by 400 mg/d dosage of oral itraconazole for another

mycoses 42, (Suppl. 2) 25-28 (1999)

Figure 3. Surface (A) and reverse (B) of a subculture of Penicillium

- marneffei on Sabouraud glucose (2%) agar in a 90 mm petri dish after

29 days at 28°C. The colonics are fat, sparse, mostly submerged, with
white aerial mycelium, and a distinct red exudate. A wet mount pre-
pared from the margin of a coluny (C) reveals the characteristic micro-
marphology of P marneffei: Smooth conidiophores bear terminal verticils
ol 3 to 5 metulae, and cach metula produces 4 1o 7 ampulliform phialides,
which bear smooth-walled cllipsoidal conidia in short, disordered chains.

10 weeks. The patient received a secondary prophylaxis
with oral itraconazole (200 mg/d) as maintenance ther-
apy to prevent relapse of this opportunistic infection
[16, 17]). With the antifungal treatment, the fever de-
clined in 6 days, the size of the enlarged lymphnodes
gradually decreased in the CT scans, and the initial ab-
dominal and back pain vanished. Circulating fungal
antigen decreased below the normal score 2 months af-
ter starting antifungal therapy. Ten months after the
initial infection, there was constantly no detectable HI
virus load, no relapse of penicilliosis, and the patient
continued to feel well.

Discussion and conclusions

P mameffei is predominantly an Asian pathogen, but asa
result of international travel, there is a worldwide need
for an increased awareness of penicilliosis. Acute mesen-
teric lymphadenitis can be one of the less common mani-
festations caused by P marneffei in HIV-infected patients.
Therefore, mesenteric lymphadenitis should be consid-
ered in HIV-infected persons, who present with pro-
longed fever and abdominal pain. This is the first re-
ported case of a disseminated P marneffei infection with a
manifestation of a mesenteric lymphadenitis in Germany.
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133bp

4. Detection of amplicons generated by a panfungal (A) and ahmllis--nﬁr specific (B) PCR assay lrom dinical samples of the patient
and conirols by ethidium bromide stained polyacrylamide gel and by hybridization with a specific probe for Aspergillus /Pmicitlium using a DNA cnzy-
me immuno assay (DEIA). Lanes: L, 100 bp tadder; 1, sputum 23 Oct 98; 2, retroperitoneal ymphnode 30 Oct 98, 3, bone marrow 30 Oct 98; 4, spulum
Iﬁﬂwm;s.bload 18 Nov 98; 6, P marncffei (patient’s wsolatc); 7, 100 pg of Aspergillus fumigarus DNA; 8, 100 pg Candida albicans DNA: 9, negative control.
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Figure 5. Coursc ol laboraton paramectcrs undcr anticetroviral and
antifungal chemotherapy. Both HI virus load and Amiallivm antigen
dropped beloe the level of detection after two months of treaiment.
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\ 1a858 one tube seminested PCR
AN TIONBURIBTAAY 50 tests Usznausae
 CICE Y AidwavinRedunsae
lysis buffer (50 mM Tris pH 7.2, 50mM EDTA, 3% SDS )
extraction buffer (10 mM mM Tris , 1 mM EDTA pH 8.0
salt solution {5M NaCl)
Absolute ethanol
Eppendorf tube with lysing agent
Empty Eppendorf tube
Parafilm
%A one tube seminested PCR
Eppendorf tubes ( 0.6 ml) with 45 pul PCR reaction mixture
(PCR reaction mixture fio 50 mM KCL,10 mM Tris-HCL pH 8.4,
2.5 mM MgCl,, 0.001%gelatin, 200 yM dNTPs, F3 5§ pmole,
PM 25 pmole ,CPL1 25 pmol ,1 unit Taq polymerase,
50 pl, mineral oil )
negative DNA control (0.1 pg/pl human DNA )
positive DNA control ( 2 pg/pl Penicillium mameffei DNA)
Filter-tip
7@ gel electrophoresis
Nusieve agarose F84a: 1 N5Y (ﬂ'\‘li‘f 15 samples/ Mupid I} well)
50x electrophoretic buffer (2.0 M Tris-acetate, 0.05 M EDTA pH 8.3)
DNA marker (@x174 DNA Haelll 50 ng/ul)
Gel-loading buffer ( 0.25% Bromphenol blue, 30%glycerol)
1000x gel staining solution (0.5mg/ml Etidium bromide)
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A\ FdBmIinaday
M793ua DNA nfResonin
\#aa( EDTA blood)
AdGon 5 un. uaz lysis buffer 10 ua. wrluilu 3500 T0v 15 wH AesULUAL
o . & .~ - o v«
nznou ¥ Yiusuiinaiy gasssunssni aiiuiiduuuf hemolyse Maznaud leaun
azanelu extraction buffer 1 ua. usrinul# lysis tube (thaznauflanlila
extraction buffer 2 ya. usqtinuld lysis tube 2 NRAA AT 1 WA.)

*aiunanlunasn it $Ip vortex mixer %1% 1 und Ui lysis tube W
Tu swufoun 1 wf Atuissunuwnonen 10 as

SevhnnasadapParafiim duwasnlududionuwiu 10 uad gmmsa:muﬁ'lﬁ'mn
NADNVINNASNOUAIL1/10 volume VD4 salt solution ANNA2E 2 volume Va9
absolute ethanol \AU137 -20 °C wu 30 Wt

1u#l12,000 58U 10 UA¥ 7 4°C nEulafs MMiuSIINzNBUTIL 70 % ethanol
iusnnss imdaulania aanaliliaznanuis (Maunniiveanie 37 °C) usaazany
wznaulu extraction buffer 5 ul \iv'l37 4 °C w38 -20 °C iRevanls
ﬁaaﬁomwﬂszmnmsﬁ'ﬂﬁuq
lwFasanTa9f 3500 s0u 5 wf usREIMUwAVRzneulMaznendledun

azantlu extraction buffer 1 ua. ustnula lysis tube (thaznaudlunlvla

extraction buffer 2 ua. udtiBld lysis tube 2 WaBA 9az 1 UR.)UEWLTWREIAURS

FINTINIMBDAMILA*TULETS

N13711 one tube seminested PCR

4@y 5 gl 109 DNA fisdpulédnfasinTiendlunasn PCR reaction mixture (1%

filter tip AlWn)

A meaatin3es Thermal cycler ﬁv?oqmnqﬂi’ 95°C W% 5 w1l uszyhautu
ABURIIL

85’C 1wl 62°C1ufl  72°C 1 wf 20 38U
AUl
95C 1wl s4'Cc1wid  72°C 1 u# 30 s0u

-fiunasn PCR product #11# 1371 20 w38 4° C ievnmIaTsies=w DNA lag
gel electrophoresis #n'l1

Aumsvin  yneSidnsiinesa control muguliinuaueluifiazl¥ 10 pg w89
P.mameffei DNA il positive control, 0.5 pg U84 human DNA W negative control

N



189 M fia DNA marker (@x174 DNA Haelll )

usznaan reaction mixture 7l'léidn DNA 1fiu reagent control (N3QATIIAZAY
DNA waz PCR product nnaalily filter tip)

mMIaTIvdiaTeunu DNA Taw gel electrophoresis

-lWSUYN 4% Nusieve gel Tnudy Nusieve agarose gel 1 ni‘ul%tf’m&'l"u 245 wa. lu
water bath IUaZALA 1Hn 0.5 UR. VDI 50 x electrophoretic buffer HEULALTIAULED
ﬂwmtnaﬂummaaﬁ‘a'li’ﬁqmnqﬁﬁ'aa'lﬁ'mauia (Uszunou 30 ud)

-W&U 6 pl ¥8d PCR product NU 3 pl 183 gel loading buffer (PCR product : gel
loading buffer = 2:1)

- dilute electrophoretic buffer Wiflu 1x 1iwelsluns run gel electrophoresis 7 50
volts 1 2119 W38 100 voits 30 w1 (lwades Yu9LEN LU Mupid 2)
-Somanfilalaoutlu 0.5 pg/ml etidium bromide solution Uszanm 10 w1 (Tonas
7233 : etidium bromide ikamsriananowug selsetnligniianits)

saesludingu 2 afigez 10 wfl (Waswinln )

-A28019TIIUDU DNA #1éu standard DNA marker @x174 Haelll (180235233 :
nmg;mﬂtiu‘iumtﬁailaqﬁ'uuaa UV hauamanim)

MIOUHA

BAMHA positive LB DNA band Y41 333 bp WAz 253 bp

B7UHA negative Li1olitfu DNA band ¥u1@ 333 bp usz 253 bp wia'liifiu band
laqiae

R

b2

%84 1 fin negative control 204 2 fie sample AEuNE positive

284 3 fis positive control 103 B fin reagent control
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