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Abstract

Background and purpose: Cryptococcosis is a serious fungal infection in both huaman and
animals caused by members of the Cryptococcus neoformans/ Cryptococcus gattii species complex. The
main route of entry is respiratory tract. Meningitis is the most common clinical manifestation of
cryptococcosis in immunocompromised patients and considered as one of AIDS defining illnesses. The
known natural sources of the fungus are avian (pigeon, chicken, and other birds) excreta, dead plants and
trees like Eucalyptus, Pine, and Fig species. Cryptococcus neoformans/ Cryptococcus gattii species
complex have well defined virulence factors that help them to survive and multiply in macrophages and
monocytes, escape into blood and disseminate throughut the body. Laboratory diagnosis of
cryptococcosis is based on direct microscopy examination, fungal isolation, serology and molecular
analysis of serum and cerebrospinal fluid. Amphhotercin B combined with other antifungals including 5-
flourocytosisne and fluconazole monotherapy are used for treatment of cryptococcosis. Treatment in HIV
infected patients consist of three phases including induction, consolidation and maintenance therapy. The
preferred therapeutic regimen is combination therapy of antifungal and highly active antiretroviral
therapy. In this article, we summarized recent studies on pathogenesis, diagnosis, and treatment of
cryptococcosis in HIV infected patients.

Keywords: infection, cryptococcosis, pathogenesis, diagnosis, treatment, HIV

J Mazandaran Univ Med Sci 2018; 28 (163): 144-172 (Persian).

* Corresponding Author: Tahereh Shokohi- Invasive Fungi Research Center, Mazandaran University of Medical Sciences,
Mazandaran, Iran (E-mail: shokohi.tahereh@gmail.com)

144


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ohs—ils ¢ S G yes—L colS o ilsa ) ae
(IEIE-1VE) 19QV Jlw slaps 160 s)ladd @i § Cuny 8)0s

@ @alj 2323 slo aisly .y j3 595910 1S g yugSgSgin
HIV dugac b aljal ja yiloja slo (5 jil fawl g ymaadis jijgily

hosl I iy
T Sawge duw (ime
*iozle a7 plibis
5o stl) (s0d 3502m0
vuo-i'-m) dmo pol e
A“”u.a,S..i; o ol

23S

S S 51 (5 paden Lo 57 45 ABl oo Ol 5 Ll 53 ) i sie K 555 S g S 230 9 Al
33,8 on a5 3,05 Bzl o b S| el )5 o 2l (B 5SS g S/ iy 55 S S 5 S oSS
OLMae 53 059 4 cilodkd (ol @t Cnd Hlars 657 Ghhles 53 LN &S ool 5 (b (S p b S mla s
5SS 5 S Syt 5 gt Ol ge 4 Al 5 oa (S5 5 gm0 b 558D D8y S b s oo 55 5 &
oAbl ol el o Ol gt 4 il 5 s ST a5 (65l O 53 i e LB - s
il 0u ) Ol jn Cmngin 5 5Ly ST slad shan 53 (aomly 0 Ll 55 g0 457 55l (godate iV 5 05 (Sla, 551 jades
o3l Uy ool )| it 25355 0 (sl ;505 5 (555 0 (o i SLBS s 5 05 305 i lad 2S5
(CSF) (#1555 5he e 5 p o St 305 555 2 s 50 5 G50 S B 5) (S (piions ST o iy
Sl e plal L6

O dsle K3 ()8 A Slas)ls b oS 5 Sy 4B s T (sla gl Sl eslizal b 5858 520 S Oloys
ol ot 4 (551065 5 5o ¢ Fladia 36w (B HIV Cigie b 0hles 53 (S5 S0 & 53058 s o5 st s ) 5l
33.33,8 waos 2 Bls Gl 3l dm Sle U LHAART) i s sws 9955 4o mles Oleys
SLasFl il 5 padeii Gigl 2 ASTL S S s S olys ol Slllas p JB Col 0kl s f Sl aalllas
3,8 Do HIV Sigie b Obley 53 Slys

3 T gl eBloys (padeid GI5L (S S s S oS S s S 1853408 sl 2]l

4o ddo
S S sp S Ol el 55 IS S 5 ST S ske ke DUl g 5 Ol 53 w355 58 5 S
Cns L bl B AT A B e ke 8 55 oS S 5 S o S e s di b pades bar s
Ld%mﬁch)u‘(\)Hlvﬂbﬂ‘M )ks_‘:fun}j;ﬂ;g;l_&|6u4_v;ﬂo}_lj4_’
@QQMc:M\H)I}AT&hWﬂJ:\M sdas Juale 558 oo slol alay b 95 S S g1y S

E-mail: shokohi.tahereh@gmail.com K 088l kil by A0 e T 3 aalr W jzaslS 16 )l — (9 © p b 1 Jgdune ilge
Ol e sl cputi3le (K85 o ke o8l ¢ (SC sy 0aSCiils o g ey Dlihond a8 ¢ STy (ol )6 (51573 (g il )

Ol O ¢ (28,5n A Slasls 5 Cpie (S50 gm ¢S5 mn S i S o ¢ ool Giome 5 o5 Y

Ol el 053 (S5 p ole B3 ¢ ol sl 5 Sliimd S e ¢ ol Gma X

Gt bty o ety (B e gzl e Gse 5 50T (sla (b (o sl el (5350 S 5 55 ) im0l e T ¢ JsS0 gm (65 5 Sn S 4 Bomn intils F
e el 55 53 o 3530 ol B omm S e ((S 55 3Som 05 8 Sy 539 g S oBaale3T Gloeas i

Ol b e bl ol oSt 53T ol ¢ (ST el 0utSils ¢ (S sals (6 557 (g gl &

Ol 683l ¢330 (S p ke o8 ¢ o g 0S5 Y

Ol e sl e 53e (St p ke osils o Sy oSl ¢ Ky gl B0y 8 sl A

WAV/E/F oy g ) WAV /Y9 DSl g £l )l ) WAV/V/P 8L s Gyl

1E0 10V slsps ¢ 1¢W s)laids (@il § Cuny )93 ohjle (Al ek oGRSl dlas


http://jmums.mazums.ac.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=shokohi.tahereh-ATSIGN--GMMAAIL-.com&a_ordnum=11580
http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

O DLEL 0 odas (5o (e )5 P4) 3 5 (Lo s
S ole Sl (Solms 03 b 6L 5 @3l ) (o o ]
4 5 gt AR Gl gl 035 o sdaline 55 Ko
Slagle3T s ¢ ol 258 gone (sl i, L o 8a
235 5 sm e85 P8 i (S g Sy S

Ll 5902 S 50 Ol 5 50

b

4sse 4> Busse 5 Buschke AAAF JL. s
3 gm Ol gl S gie 4 M 45T Jlgm O (g 90
3953505 1S 1y resle syl 4y gl jeme
55 LadT 1 a0 A’ Caslog, Sl as 1 T
o3 T 531y alie gla e3ee Sanfelice Jlo Oles
ooy 595 nslog L 15 0T 5550 o lulid sla
Jean-Paul 14+ Jl—w 5 plail e AUl
A e Jds a1y ol oL Vaillemin
B a8 s oS S g S ekl
.(\Y’).}‘) _}.::a.':' \;M‘ g’_f)j: J}m_{} W )\}ib
P bS5 sle g (Tl eslizal b dzadl 5 ) 4PA
@_t_wurﬂ:;\?)\d\)np bA IS by
o35S S 5 S 3o sl Ol pl 53 00 AL LS
wlelis LS 5 Cwgalis Low 5 1494 Jle s
u;lsddpébijtj\uiﬂf@lﬁ.u
Lo, sSh 5 (So5sdsss oMo Ll ¥? 05 e
S 0T 5 oo (eSS 55 S suaie g i
Oleys 5 Cmny 55 5 55 S Sl podes S e,
L bey de Jlo & 123 8 550 B e 5T L

O9)LE S gb o ite ws )5S oS 520 S

2. Saccharomyces-like

g std 5 sl s 0 iS58 e Sla Lo
e 03 52 GIO1s Sl 5 Lo g 2l Ncgy
Sl J s pl ST el S olekeS”
o i Ly 303l 53 Ll (B eSS g S 4 5
sosbm gl 5 ST ol bl S bdes 5 Il
SIS (B 5 o T i osls o
Sl AT 5 LT sl iy 5 S s p o
oﬁp@p;:.(v)v\iw@@up@\d}ff
Pt S8 (e i) 5 L amlie 5 S
$5pS ol 65 ol i o2 0335 g otalia
03 s (0 0L > 2 I (2B LS lag)ls 4 S
B)3,13 (6 5 52 5 5 55— Ol a4 L amns
Bl IS sy i b 35S S 520 S
sl 15515 S5 4 W15 0 88 23 8 g0 ST Lams
O 0L Gk SIL 5 ddl s gdoms G505y 5 45 5o
i e 5 038 (655 o (s (5L 3
dalyi bl o (933,58 C il Kite 5 S Stk
Ogmes Sl 3 Coal 0l 03 e Aitans
JSs HIV S pie b Ol 03 IS8 52 57 s 52
(ST PR 2 7 A NPINE GRS S N
323 9= dd Il Hls Ol s a5 L
Sheogb a5 ab iy gl siS 53 (HAART)
gl RIP 5 s ol les S5k e
S 58 59 35— o Sl A DL Mte (]
OB W8 s Yl s Olslas 33 s 555 S 520 S
sle oben 4 0LMw 5 (S5 Sla s bs Ly
A NLEL oo Saal 53 b= 55 O gens 5]
AU L Lges IS8 0 S s et
33 Lo guas o i 53 G ol 53,8 0S5
QQEM@@MJ\:HL»@A{I&.JSL;:\}\
Qukbﬁj:.:ﬁdnou\isjﬁﬁlww
I b le o 5 edas 55w 4S5 old 63l QLIS

YY)l jal s 5 4 OT 5 s 5 (Ao 3 AZ/Y)

1. Highly active antiretroviral therapy

119V slsps « 17 o)ladd (eliss g Cuyy 5)9s

ohdjle (i) eole olSibils alas 1%


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

VI 5l o sl 3T 5 Jhs K 0T 5o gy 2l
aMW‘Q@&HlV)JMJ;;ﬁ;M)JV' Y
ool 3T 51 (b Ciim 5 L(FLFO) ol ok
oSS s S S S G glaliy jasii 4 58
7Bk Ol e o7 8L (s Ll on o 5 Bl oo
Ol )3 (Solasy o omin a8 (K s S S S
D)l 0 kile yadiiali 035 8 0
b 55 (I S S s S oreb O
Mcg‘ﬁw‘)é.@‘omﬂiﬁ&»gj&}})}b
ST Ol 55 O 55me olowT (slay s 28 Kos g
(58 Ol s LalST i 55 5 (FHASL e
GO OB Ll oo i 5 550 ST g S
i bl Sl el ol CasS (Pl
Al o OT 5 28 o lasl 3 ST o sline
5T S s 4 5 e sl 55 (S5 28 0l
e N eslanal 5 a8 g1, 51 BUL 5 e glen

LFOLEL Sl 03ls o

Ol 92 iS55 s S

Claas g o g 53 (63daze Olallles O 1 5
SLad sy o el B 5 Do s 5 o
SO N b 31y eSS o S Ca it
A amllls ol ys das e 0L e JLSTT Ol s
i e o)lal 4 8 Oy Gla o Sl S350
S35 anlllas 4o YOO Lo 53 OLLSes 5 2 S
3308 SNy a5 Sl ol g 45 gai Frv sl
o g Azl Ol e Oliwl Cadibes (sls g d
as (55 Y1) e gad Loy 0 515 0L LOT )
(F0)iles 33 03 JT a8 55 o oS 55 55 S

Ol s 3 L 5 oy el (gl andllas s
O 5 JS6 dilg oo olge OB, &8 Wsls Ol
il s ailate i L1 ailate 1 aies
L amlin 53 OB 5 Y b o dizils Oy i o0

S S emlie (sLas LOT Ol a5 oo Sl 5

gz 2 s paty]

38 s s g5 e S S 5 S
J—ole (o y3 AY) 5 i (A by )
Ot Slalllas .l Olgm 3 eSS 520 S
)3 4l ey B 5 S S s S Alesls
S fia b 3 ¥ LS Y Jis (D 35 ,—)
eSHldls (Wl 53055 4 sl dlad 5o IS 58 52 S
S8 Oler K3 L& 3 Wl 08-1V)sl a4l 5 5
s S5 5 sl S1Narsss e 2L
Sl (s i i L Oba )5 odes
352y iliue SIS e o 555 S 0 S
s b 5SS s S 2ol das o DL &S 550
&\}J‘db))ﬁb&\wga‘Jkﬁjédjf
205 2553 oml aswe Oy (FINAEL
OB WS, Y psb g3l b 3 3l e S Caands
OLMes 3 Bdes oSS 20 S (FANAEL e
3 (V=10) il (o (6 5bowy sl v sl s
s 6 a8 as 5 (6 en B B 1 S S
S s b jes s (v Jled Ul (AL b
Ol el JsS g0 Sladllas 55 (M) PPl 0k It
S5 seminl A5 51 S oSS i 54 0 0l
VGl a5 8 500005 s as8 55 F &lyls
VG 4558 05 5 Wil 53 ol 6.5 55 (S oS
i O s JJlw (el L sl 5l s (8 oS
Sladlu s VPRl odd o5 150 (LS
Ml 58 s, s YA Y L 1444
U 55558 55 (5 65 31 AU oS oS g S
Nl 0k i)l 8

ALl s 51 g3l Sl S oY g Jlu s
(F) il 00k oaline S joT odoeze VI 5 K81
i dat 3 (K S S g S 5l dl s 5
VGBI slas S 515 (Pl o &Sadil pl,T o 5L
s i b 0LMee 53 5 (S S VG IV

O_g" oledi el LAC_J.A HIV BEESER ﬂ‘

1EY 119V slaps « 141 o)ladd celiine g gy 0)9s

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

LaoT o 4z .3 § &5 5 (Amplification
Cin HIV Ol )las 51 (deayn YV/Y) 5550 W sls Ol
B S S s S NG S S s S«
(FOLle3 55 Hee
,Nubjdﬁsw”cduowﬁ
(CSF)@L&J&}#GL“\_Z}*JYG S 2 0LKer
R BEROE - SUPINICHE HIPIT S v
S o Sl eslizal b g Ky o sla s, 51 a5
SledeT Caws 4DNA (55, » S50 5 CiS
A3 g5 03l wl CSF l odal Cows 4 DNA 5 ciS
3 (A3 F) Slaw G sl OLas W 0T Gudioes dmess 457
(B Esl 03 5y JLS S 5 Sy e 42 D ey YO
g 0 Ol 53 35S S s S 805 2505
i) oslecs Jpdr 53 48 Sl 03 (53,50 IS

Ol 0 oJU’v‘ LhuT

5o sle S
B oS i ss o caddS ans 55 Usb
[ iy 33 55 28 sla o 8 SIS 55 ez s
oli 3 ppie JpSsn sla gy dhmy 4 S .05

MQ@MW})‘}A J.AL&L&J}J UJ-‘ OVl

(i S5s alllan > (Bl o sl s 5 L2
AV 1Sl oLas Yoy Jlw s 0L 5 zldos
Aoy O/Y (g &Yl odd 4 & Y 5udd 4 g
(V)Sles 53 03 JT a3 55 o sS5S 53 S oo
S =YY Jla ps (iagh 53 0LKas 5 Olio
5 S 5 (Leef o5 S wla) o n ST Ol s
bl ol e IS Ol )3 487 5l L jlas 5
CHr 5 S 50 S b o8 Ol ste 5 0
(PA LS

5SS S e ST w55 rasy
aS J y3 0, sy g BB oIul a4 Ol s
S50 Slaintn 5 59 gkl ( S 34T o g 5
4555 D ge (S adllan 0Ll 5> 5SS s S
3L a8 Oy slasmiua bl .l
S ol el el Ol 5o ain ol 5o oo
Al Ji3 S

5 anlas 4 O 5 e ola YoV e Jlu 5>
O oS S Soe HIV o YF o 655 2 (o0 2
Tl s ol 03 A sy 5SS g S
G5 OpasT dlaly & JsSUs0 55 e SIDNA
Loop Mediated Isothermal ) LAMP ail> Los -

RRF-Y W) 01l 53 s 35S 55 s S o158 35050 1) ooled Jgurr

A J Bt ) b 6l 5 e S A Sl S6 o Sl OOkl ek gl )
09 a2 S S £ Sl > (5 e el e 253 S5 s5lasl end 03 Aid I gl )
©v) VA S - e S e S i i ) e aia 3, Y# Ol e Y
o) 1448 S5 A5Y sen 053 A 0 S S g ™ A b wbs Y
©F) Yoy S EER R pryey o Ss,uHIV 85 YA RgH S ¥
) A S5 s 05l T SV errs 8 g S 553 2 n R S e
() Yo S - e S e EEpryTy Coe 5 gl gy s g NENGIN Olasls 4
©7) AR S - o S e e Su I S > i B ol \
©v) A S - S e [ R e 58558 sl 3. w Lete Olul A
@A) AR\ ERIGTTT R Sr ook o5 A e B 5 4
©8) TO¥ 4 SSIF s S = e S S 5 18 g 05y ot S S gl 3 # o b N
¢ AR\ Ol ST SV T L Sy 3 5 G S o \ Y T "
*) Yoo PCR-c28 — b oS 0 035 AT LS G0 i b 33 e S HIV 55 ¥4 ol S Y
V) Yoo O S - S e 035 S Gl 203 iz oSS 5 3. Ve R eb w
) A8 PCR (5585 o S5 b 353 S ol L s e 3 (o) 2p lad o 01367 4
(#F) Yy S - S e Slas! Cond (ol pecdss (550 ¢ gl gis alSes s, e Wislegy T 05 A O, S 0
(50) Yoy PCR-ci8 — xS 0 U5 S 5515 e 3Ll [CEcp Lo s ov R ok 1
#%) Yoy S = S e RN 55 Sl S5 5alS gl s A o6 TN W

119V slaps « 17 o)ladd (el g Cuyy 5)9s

ohdjle (i) eolc sEibily alas 1IEA


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

s 55 o5 S S 5 S S8
5 (Cryptococcus neoformans species complex )
L S S g S sl S WSS
(M)33 5 eslizal (C. gattii species complex)
Olas 5L s Hagen (VY Jle s Solg s
Coals o K 5 ey 55 Gla pShaS 55 48 sl
3y 28 5 S oS58 5l ey S8
5 oA )3 5 Al 68 55 a4 pamie &S 30
ol 3 ot il s el (6115 WOT oy e

Al okl QLo Y oHled Jgd s Siliasein

S i il

S S S 55 5 s S S 5w S
33 A 35 Cighe o3 g Ol g 9 Oldl js Cisae ole
338 S Mae 0L joe G b 51 6 5 Jas 3
Coishe It a0y 4 Sl 08 W g it
P PUNCYS KW PN NUN eI EE SRV LA I
23 5SS s S 31 (Case clusters) glai o
313l Ol o ,me 53 5,8 515 JLss 4 sl 5
Il ml L@YaNCaul ods iyl 8 oy Y g
23S S 52 S e RPN s sl g e
ST i (AW)5,IS 355 05,8 pl 45 Jlb
= Fo Obwl 5 (ol s (o g) DUl 3 (b
o (15 S o &S S JUsl 3l gdal ob . das
a4 et Jl 3l Sl 5y se 55 5 @NOLI
33035 LU S sy S Caphe Sl 0di 18
(oS SLambge )3 4 S s e
A4 Llasl 1 YT S0 omen 2ol O 5ds DUl s
s o (sladame )3 (0SS 5 S 4S ey o8
b o Ol L 5 4l 2SS Sl
(B0ARAEL ~ fas 0T

oz oy ) Kb 0 5T S (A
6 xSl (M) (AFLP) "o o Sy 55 ankad J 5
(GTG)5™ sM13, (GACA)4 (sl yau! 5 5l eslizul L
W) FDNA S 550 b Bolas S o5 (V1 54)
Os3le i) Jis (i i i b SR
P b iy Koo oS H g0 /) (FTIR) ® 50 3
0 g 3 pdmen Slakad d g Ay 2SS T )
«v8) CAP59 «(v¥) CAP10 sLs 035 &y s (RFLP)"
3ol slaws w518 36T «vw)PLBL wvs) GEF1
JS o 5 4525 bl Mg slag 55 A
(A (IGS) Jogsm s &l 458 m S (VA 055
J2Bss M) (K558 5 bt o sla S 55
«AY) (MALDI-TOF MS)' s = (6 e 5585 Sl
o Sl (5S35 5
(ADa S g LA AR 55 U5 slag )l
W) b Dl alls s (A (654 9 50 5L

HUT bl ol SKes s Hagen oY+ 10 Jlo s
ST PR e B PP AR L RUNCE PR
S 5t o555 K 548 5 s 4
Sl e n 55 Sl 5 4SS T
LY oyl Jgdem) (0Y) L5 403

Varma s Kwon - Chung «JLw Olaa 55 Iy
2L ils g e (1L ol 4 o Ol e
e Jil g8 me L (S5 155 o s
a5 L s S o ST 5SS s S
sla clade o 53 (6305 S5 g0 LN 48
s S5 bl 3l 52 g 5105 3 5 Uil
SaS Nl 14 L3 505 4 5 0 25 6 gie

. multi-locus enzyme typing

. amplified fragment length polymorphism (AFLP)

. PCR-fingerprinting using M13, (GACA)4 and (GTG)5 primer
. andom amplification of polymorphic DNA (RAPD)

. Fourier transform infrared

multi-locus microsatellite typing

. restriction fragment length polymorphism fingerprinting

. sequence analysis

. mass spectra generated by matrix-assisted laser desorption
ionization-time of flight mass spectrometry (MALDI -TOF MS)
10. antifungal susceptibility

©CONON A WN P

€9 11V slsps « 1@ W o)ladds celiina § Canyy 5)9s

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

OV) kg 5 mls (558 Fas ool S S s S Gl 55 s s 5 L 65 Y osled Jgur

s 4565 ml, ol MLST Clade PCR-fingerprinting/RFLP-genotyping o 4555 colpiin ol
S el / AFLP-genotyping 5 S = f
Cryptococcus neoformans var. grubii Clade F, AFLP1 VNI C. neoformans
Clade G, AFLP1A/VNB VNII
Clade H, AFLP1B VNII
Cryptococcus neoformans var. neoformans Clade I, AFLP2 VNIV C. deneoformans
Cryptococcus neoformans intervariety hybrid AFLP3 VNI neoformans x C.deneoformans hybrid.C
Cryptococcus gattii Clade D, AFLP4 VGI gattii C
Clade C, AFLP5 VGl ¢. bacilli
Clade A, AFLP6 VGII G oot
Clade E, AFLP7 VGIV P
Clade B, AFLP10 VGIVIVGIile < dz;:g:n::

Cryptococcus neoformans var. AFLP8
neoformans x Cryptococcus gatti AFLP4/VGI hybrid
Cryptococcus neoformans var. grubii x Cryptococcus AFLP9

gattii AFLP4/VGI hybride

Cryptococcus neoformans var. grubii x Cryptococcus AFLP11
gattii AFLP6/VGII hybrid

- deneoformans x C.gattii hybrid.C

- neoformans x C..C
gattii hybrid

- neoformans x C.C

deuterogattii hybrid

M) e Sbslgiin wlul 5 8 5 ey 55 oShaS sla 65 5 oWar 5 555 oo s sle Sl ¥ osled Jue

Ao Shees S L 3 sy 25 s gis S B S Sl
AFLP1/VNI,
AFLP10 AFLP7/VGIV AFLP6/VGII AFLP4/VGI AFLP5/VGII AFLP2/ VNIV AFLP1A/VNB/ <555
VNII, and AFLP1B/VNII
STl 3 1) Sl o HP HP il
NGELT s e dliT Tzl 53 1) Sl Sl S S S o e
YA s i B - . - Bl
(s 8T 5 Jud @ sl s Ul G LA Tl &30
R O N
? ? Okt s V) Oy Obst Oy 5eSs Ol 5eSTs 83951 K
@vasay) @vasay)
? 2 Oyl T Oy T Ol iy T ? R bl s e
_ _ B _ _ AR Jaa 13 55 slan|
] T T T T 555 555
@ o vl = & 3] 5 ~
(CGB) sk dsed ¢ DS
S o > ¥V 3 55 | JE UG PN TN (A9) o )3 ¥V 55y | (A9) o )3V 55y |
S E S (A8) jia $ 55 S 4y o L 0 JE RO PN TN RPN N sl Ll 3 k0 s
il _ _ _ I (49) o )3 ¥V y3 5,1 g
FC NIy (5 S a e n Wit 5 F e S gl S5 S S (S 1) 5 sl
[OSIESYI (AN) (B 5555 5 o skl 57 W) S s @) S5
4_:L> Q‘)‘}QPDJ‘)@J)\‘J.N))MJ&L /jjf[g

o plime 53,5 (S5 53 1 by jhe S
55,0 boges oo HIV Ofylas 53010 Y1 1) 55101
5 o T | s o i
Sl s sie 35l g A (Bl o33 5 505 o
Log i Sl 53 gy 0 2B il b ol s 35 4
oS S 52 S S gLz OT 500 8 Y
= 3013 ey QLSTHIV 4 0Lt 55 ey 58 55
i Sl ks (SIS (Gl gos 1) jee 015
obb;;@.\_le-éurs-;w;@\,swt SR (0 g
35150 53 (VPN Y)S gad U @év\.‘.,,\,;llﬂ,&.@u
sbam olbisr Conby (e L Sl S s e
bl p S 5 S e el S
=N 5 AL (T e S ol 3 s ) s LS
23 L5 (25958 5 05,5 (o s 0y i SN

Cand g 558 a6 S )6l (9l5s)les
e 5 S S 5 S o el Y55 DL e p B
O OLEL o e Ol e Oy 4 0l 3509 M;\f,t
SLa podme by g by 5L Gldizal Ly o pie
OGS dids 55 55 50 (Sl gl 5 0l Kt
S350 22 2575 Lo jadee ( 1 ENS 5 558 dlax
(SIS ObS )3 0515 4 oo gy Sl g 5 Ol
oo DT s a5 e sloml byl 5 5
PH Lol 15 55 5 0ad 3 ls 4, slad 5T )3 15 S pae
S5 S 558 2 S AnS 163 e 5 Wb 4 55 b
)soﬁjw;\éwlfj\.sajfw@_xdqj
L sl as 53 il oo 125 5 oile 03 55 STLe
03 odibe 0l S sae sl Ok VJL” s e

119V slaps « 17 o)ladh (el g Cuyy 5)9s

ohdjle (i) eolc slEibily alas 100


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

23 g S By sedST Wlesls Ollis Cadises

.(\\\4\\').>‘)‘.> G‘)B &j}‘}MQL\é)&Y)ﬁ}

Gy S50

s ol (ST et o 5 puily Sy
Oslize JISEI L Ll 5 o0 Slasls (MDA o s
Doy an S5l Sluls ple wlis b
5 25508 S dsn sls L d sl Sluls

Ol T 565 GlS
Syl S ol S sy Slals
Doz e b T ed b IS 55 0o sn 55 ST
355 pl e Gad 1 E L Gl 5 05 el
o sl Hls U glad gk HIV 4 0w 55
o253y st 3 5 el iy L 1 B pa s
&S Olge 4 gl Sluls ol NPAS o ¢SS
= baole 457 AL # las Ll 5 o oians i Cadle
PRNEI D PUURC SCNRCH O JPN1 = P
S MBS o VU 2B 5L eSS eias ol
IS I st (2 3 o3 plodl €GB3 Gl

(f)u\.&bg &)3_/,..’1

Clewy ‘;ﬁﬁg

PSS 5 S et &S Sl S phe Sl

Ly B gime sl @t o 3 51 Ll 0 10T 3
i (o OB O (e g (I Ol e @
Cand 5l ol 5505 s 4B e sk T L 0L
Solozz 258 4 peie M5 g0 5 MBlon = e (sl o2
hslaT ol o ol oLas Larsen astlle > .33 8
A )3 YA G Sy 5lale 1 ey lysl CiST
2l i ol Ll o3 St oSS 55 S
plast 3 e HIV G 0D 55 VL oS5 L 0LSkese
St lagT jadee (STat ) 5 Ol gl Oleys

OWN$)3,E &y goo (Sling Sl 51 ms) 1ol

2. molluscum contagiosum
3. Kaposi sarcoma

20T 5 5 oS oo 5 Ohles polezr S0 b psm K
(35S S s S 53 (1 0das e i) L HIV
(B e () Jallin O ocbas 5l ey
S5 03 (S S e 5 Dl (e (S5

St o s (5253

3 035 i o83 O & rmé@)‘ 330300,
S D) g 53 (ABL 0 jadma ) gl ad sl Jome 4
(55 o P! s c(glie 350 325 W5 4 pads
u,bﬁ;d;aw,@uﬁ?p&m@;(gu
Olay pbs Doy 5o 53 48T il oo Ly 5 Oy 50 4
51000 GLa0lE )l sls v sls g 3 1y S e
IS 5 sl glme ;8 S OLas o i adesr
ASTOLes 555 6s) T S8 4 Wil g o
b ods wlid SLa (S5 g 5l s S5 A
B e e P
1l (Slodtas 2 JUSH ol 53 S5 pelSa

‘(._“:;&A o2l s i(Torjan horse) O3, 5 el =)
U5 oy slme 5o b 05 53 ()6 slad s 12
i i g S S S5 By e Sla
L 093 4l s padee oS Con S (slad sl
1 0551 &S 5SS gt S S o Jo
2SS g ekis Wby Sl (s Sl 36 5 el Jshes
AL axsls

Y(direct transcytosis) ("‘“‘“” S el 5 =Y
3 g ) sbas (20 slad s ‘gw:*'&‘ BABE
S s & oS o S6 Glad sk )3 5 i O3
Sl 53 S o dha jae 83,8 50 it JUL 5l
00335 o 2505 50 4 Lo 03 534

U5 e Llg e raa oS S 50 S Jl
31,8 sl a3 YV 1 5VL les 55 0T dsy (S5
Slalllas iz il Log o A o gl danls 4

1. calcineurin A

101 1MV slsys ¢ 19 p)lasd (@l g Cunyy 8)9s

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

= GPD) s 550! haslis 3,808 5 (SIT)
g g a5 S 5 s le By 48T ASL
S 5 S S s S ST el S
Silw dle 5 ¢ G b 3 Ob s sla T-cell &=
33 E3daie G501 5d o Lo o &S5, 000
FObo ol p3 diyls 28 J g 5 Shes s S5l
)Udj_“.;;;m,'.l_wﬁdo_:ng.\_ﬂ);ojtj
144F Jlw e als i gD ol mw iV 0
Sl b Log e ol ast Ll 0 gl Ll el gLl
S5 e ol 5 65 45T AL 0 CAPBY J S
IS o) 55 0 S Sl s 53 1) (ool
Sl U bad 0 05 s 93 .01 ALS s US GXM
O3 ol S aS asl o CAPBA J5S
okiiS L she 5 OT Od 515 J S 40 e JsueS
05 53CAP10 5 CAPB0 (slaiss s b ge Jbo 53
SLi S35 2 5550 S8 NP 93 8 A 5 S5
J;J\ﬁo},\ﬁ-ﬁ.mwm,\;&aﬁm,;:wjm
SR SLadS Al o (655,8 J g Ll o
s b O 55 457 sl i JgeeS Sl 53 50
5 CAS3 b ()l J pmneS Sl 53 (659 ,—0
L5 Ovo)ails (28 GXM () sedlzal 55 45 CASL
;54 CAS31 5 UGD1 WUXSL ki ¢ K5 slad;
GLa 3 JpaS (19515 5 GXM O gy 5
O e S5 51 0T Cmilen 5 Ob oo Jsbo 53 2,6
P 3 (o Oljn otilS o S6 Glad s o
T8 Coaslin Lol i on 35l3 HE S s ) sl
G S J51s 53 ada 1V)33 8 o lap s 56 )
Oi‘toeﬁjbjukjﬁj‘jT‘)dj»;éL&-\i)Kb&
B pj;?‘-” Ol bl lad 5555 55 by, L
550, Nes ok 4 pamie Ol joe J sk oDl gt
5l et & lgs (g (101035 5 e Ly STLe
Lo oS s e 5 lo 0T Slos o sl 5 o ST
T slal o pid ;55 s lge & i 033 5 oo
a3y Sbe e T o) slde S 25 (0T9)

Y s sla, 55
okl bu&b é)%dh)ﬁb)‘ 6‘4_9}&?'

Ol ol 0als LIS F eJLo,jv d).\:-

PSS s as s Vg 05 slay 5S6 P ol Jeur
NN S 5 a3 5.5 glaws S

55l e 0T i cVansslhsSE
Sk s ol 55V et e KB 05 s
il b bl S8y
Sty 4 S glin ) 5Y g 6 gl ¢ e 56 A €S HEES 4 gl N

s slagls & Caglin ¢ g Sads

ok J1s 425 b
Bl asds Win
S JE s as, Sesst
sl [
Vs sl 6 s Sk e oS
Vs by S IS5 sl
cAMP
e Jshs a2 3 S e
palis sle b 5Tt 5 Sk b 0B sl Jshe
S S5 S 2 Vs sl 556 5 Slas
S5

S (256 0ken 03 gedes J S AE Coanl
ladas iy s 8 sdalie a5 05 S 5 4 55 3,40
NS 0 slow !l (6 5les fs’s 0Ll 33 J geS” O3k
9350 0T Olazs L 53505 &S55 (=T ot J gmS
WL A (GXM) 0L sl 55,58 88 Jool oS 5
0 354> 53 (GALXM) 55l bl S YE 5 s ys
MOl ok S5t

S S FaS 5 oPE oS S s S 5
@-1,3- Mannose IS5 3l GXM Olastle o S
3 B-D-glucuronasoyl  (B-D-xylopyransoyl
Olele 5 6-O-acetyl branching s> glaasla
slsasls L, 0-1,6-galactan < 51 GaLXM
s a - 1,4-Mannose , a-1,3—Mannose  —l>
Ov9)Llers Si5 B-3,1 galactose

GaLXM 5 GXM 1 os9e J g Olezstlu s
5MP99 15 (MP) 55 5 5l b & 6 503 (53 2
o3 S s 9d> OT Ol s 457 515 5 4 5 MPO8
Sl gla i Jols b g sle (10 1) ABL o0
555 e 3 (o Qa5 € Jlan 5 N et s

119V slaps « 17 o)ladh (el g Cuyy 5)9s

ohdjle (i) eole olSibils alas 0¥


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

WL&@)UA_@LQL%})‘JJLAQ\M‘&UM

(OPVLas o0 0L | 508

NI Sl a3 o Ay 2 U
25SL eSo 0un sles 43 adee iy UG
S s pS S e S Sl Ysns $os 8
S s Lsh o e (B S S 5 S
Ay oUlg C.Podzolicus a3l aw & 51 oan
LsLAbJDJ_&)cJJJ:JJA{Q.U)\J\)&Wjd}J
sbeul 5 ozl 4o 5oL O "st.“.""” a3 YV
NS s 35 s S S s S Al o i pie
s 40y 0L 3 (il s s OBy 4l
s S sae slowl g 536 (Fr=FYC) LOT (oYL sles
G_‘J{_)LA:JJQM‘)LQLAJW‘J_J&J\}MLJ

OYNCsl a5 L1 a5 axdls CIYs

Il ol slo oo ST-F
B oSS s S NV ps 0 ST
3Ly e T3bLs Al 5T 0f (g5 Jolss 515
3l 3 58l Sl dal 5558 858
J—skl5 5T ey FC 5L s s MBSl e
don AL ' 5 sy 3 LS| g M1 R gt
)C@JJ&LANJ'JTL%LJbL;JJJJQA)JLAG)G
by Conb 5335 g0 (SLad S g5 Sle OT a5
S S s S (YOS 4 10e S s sk
N gl 5T 5 bl ol (s 0t sB ool I 55
23S e md g 5T Ol 558, Gl esl sl

il 2 53 5 el 5 e 5T opl 5 Cisie

2. DNase

3. Acidphosphatase

4. Metalloprotease

5. Laccas

6. Glucosylceramid syntha
7. Mannosyl transferas

8. phospholipase B

9. phospholipase C

10. Ureas

11. Xylosyl phospho transferase
12. superoxiddismutase

ilndlsd 5§ b s s sfas 1KY G b
33 S 5 .0F)5 55 oo Ol Gl s S5,
35 C02 (YU s da ol 5 i Ol e O
sl ()33 5 0 6K oo oUB L s pH 5 8T
L DMEM Lo 53 o8 2lesT 53 G5d Loyl 2
JseS 3l Ol 0355 0f ot J S il 21580
Slods i sla dgpl 4 Cond aoes (sladly il o
SLe Sk il o S 5 (Sl sla g
b glea ool Sloae s an w39, Gl Ssie
O3 b S S s 25 Sn ¥ 51 5 S S
L, b s05 5T YU Ol jae ()il (J suS
AP Y ol i 4 e CSF s JseS
33,5y (Intracranial pressure) asses JoIs 5lis

(\W)J}Jf@ JL@.;{ J} GLL:.: DL JM::-‘

e =Y
FrS S5 S g L] s LUy
A CaiS Staih w5 V4% Jlu js ey 58 58
e ot 53 LAC2 5 LACT 5LSY ol (5o
L oS5 n LS & e 3l ulul 2
ooy L aS a5 S50 055 5 (e LS
ST J2 L 58N 05T faw g Jib DS 5 0
Chbloee )5 M (O 0 aoes 53 .(WWF)3 45 0 M g
YU Sy s L S UV 55 0l ol 55 ade
O 13 533503 i (K55 d 5 oS DI
Cooglin Sl g arils Ko S6 5T 55 e
O 3 5b (oo ST Sl o il il g 3 setes
s O o3ed 53 53,505 513 sl o)l 53,
Q03 )1y A8 2B b slagyls ol 5o Cwglas
sls Ol Yors Jl s 0, 5 Nosanchuk
e (slyls 48T DLl Ol 53 55 50 (Sl jadee oS
e 05 48T ptay 335 s S S s S 5 Ales s

SOYNI s (6 5w Y5 5 (Ll asls wild type

1. Dulbecco's modified Eagle's medium

101 1YV slsps ¢ 1¢W s)laids (@il § Cuny )93

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

r,apap}_.ed,uéu;u,;u,;f»j.\;;,
Lgu.g.mfiﬁ}wjlr&ud_i)lao_ilq.(\ﬁ)»f@
Ol e b siomn Do il s 53 04 ) 5
a5 YV les )3SOD w] g S ol , S5 L1
Jupgeo :bfddue,-).ﬂ‘b Lgbaagg.ms:\}f@db

OFALEL adls 285 Ol s O oy slad s

bajb) sdus —F-F

L OLjee (Jsho Lt slacend sid ¢ 5T
O 0L e dsh s 2B Jlasl )3 5 S 0 4 25
€ 5l siud Bl sid Jol i OT gl 5l 3l
Sl sted OFOLIL o 510l 5 ozl 5 5L 52 55
bty slid 5 a5 LSS g (sladd i B
b s o)l s S )L 5 1008 e 35
Hsyse S 500NAS o Lot [y 565 oy S

00035k o ol 3 L 50 Jsb jo 1y jedes 4 dss ol
L3y STle 0555 eden iS5 5 )3 B Lt s
TIr> e 00 5 sl o)l s cn A e
I P TS Fe-w A Y EP LA Vg G)lé
WUlolt Sogl SSU L 5 g LaOTPLBI 0 48
00 L 5yl Lajley STl 0950 & 53 6505 Ul
O S o= 5 3los Sl bgy5 2S5 53 Ao
598 mC Sl sind 3 5oy (V0NN 35 0
A e W5 i ey sSTB Y s o 58
)le:.;}j_méc&jm\;gﬁu a5 YV gl o
B e er 5 (B S Slagsls sl s Caslie
Pl 5 TS g 1y I s K ¢l san

000083, i Sk oylgs

blii o F
09,5 (5SS g0 S a2 glablius
o B 5 Ol (5,8 IS )3 &8 Slaud

2. Cytokinesis

M‘MC‘ML’:;‘}‘ML&AJGJEL;&{)M}
,(\’F-).,\.Sﬂ.:ﬁ

Toyal:1-F
o35S S Fu S 5 aS el (as 5T 5T
Y b Sl Cmeb 3 5050 (o0 B S e B3
Hk&gL_@g—jTe)j‘ﬁ}JT.@‘euLi‘ub.-oguUﬁ:
L 5z Ly 5 K50 donl oSIF sl S
Ot 0PV e (55,0 (aes i 2 oT
' Bl 5 eSLssaT 4y opsl 5 ssim o 5T al
25SB &SC Ol e s 5T o) i ST e HIGIS
S by gl & (g sba Ll ot Sob Y s
Sla oyl 4 S ol S5l SSU 0T UREL 0
OPNLles 5 5l 55 1 S 565 2lioben S (A g 5
o S o 05 3l 5B 13 3 Ol 0 53 3T 051
O 53 B ) g Ll sjls 285 S5 - e
SelS Gladi gad 53 5T o0 e bl o (555 00
V_AM)J‘H/?U:)l}_nijg;_w\quh
5 mim 53 Sl ,S3OLLE (Cmal odd 158

.(\f\").\)‘.\ S>3 v.ds Lsa...» )T o)j‘ Lh‘djji‘

T Ol g5 r-F
o5 345 15 L DNA Yozt 05T !
B e el ey S Ol L by 5
S9) p cakidee Gl cwy 5 (1FF)das oo [2alS (yls
033 ot 6olSan LS| i) 55 o 5SS 52 S
STl s Sl ool 03,87 a1, 5T 0 65 5 5T
s L o 1 5 ey (SIS 4 el o
Y odins DL opl 5 8L (oo (S SS 5 S

R AL ﬁ;T ool 03g 558l

J'L;M) Wﬁ}.«—f‘—?‘

Ay bl 8 a3 AT e o 05 gpdes STl

1. Carbamat

1WQY slsys « 171 o)lasd (@il § Cunyy 8)9s

ohsjle (Al eolc 2GRSl dlas 10


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

Chle 5 das e OLaS 2l 1 0T (o e pebas 51 o
e bl Sl oS L b CSF 8
S 3153 s g g o5 g @ el ST 513
33,8 o odali Pl sl L HIV 2 0l 53
;\Mﬂlw@@&:q@HlVal}lp
L;LAM:IM&L&A):)JJVS&LAC,.:M;}J
j‘o:—’:&*jfﬁp—f ST 53 513 J S
55500 YU 55 CSF 5Lz sl o 5t CSF o guy
YO 51 YL Olhlew dm s A B P 534S (g 5b o
A le3T Lasess O8Gl09)35 5 o T e il
HIV ;& o8 Sb3s & o HIV 4 M Ol 5o
BT 61?;55%5‘ Lz oIl sl e b
336305 e sl HIV Ol 55 &S 1 5 (ol
5550 odalie 0145 0 CSF o o555 gla i S
5 03T (g 5 255y Som odalis a5
s 5 Oles ol 53 YU Cvlis jl oS
ol 53 o s Ly 31,353 7 b
0PN o (e CiST 5 05 (T s e
L 61> 8 5a3 5L 2 53 CSF oo Ol 5 S (e
G S W ges gy 3 5 il (I L e B YY) SIS
e (199033, 5 1SS 59, diz 5 d o Lix L CSF
22> QLSS 5 S L e 53 Jmame il )
Cis) (g S s Sn Sala3T =) ol baol&zle5T

Ll (5589 ) 05 BT (s -V 5 i8S Y

55 Son s T
oRLST L 35S 58 5 S Gldde jaiis
pgaé}wéuuﬂw&@j&
&S, L dndia 1K) e oS e (650 TS,
ol 43 (DiffQuik, Geimsa) E— slag T
(\9?)3}1.4__{@ rbu‘ ey QB;&JS 9 oj_.?..nT Lgl.h‘\.:}u
M%Sﬁ&)jlabb‘&}gn)&j))‘)b
O 6 edes slad g sdalina &g (India Ink)

S 656 lend ol @;eﬁi.(\w).\;ﬁ@&g;t Iy 3,ls
ol 5 Jsbw 4 0T Ll 53 358 (o e 5 jodus |
ol ol A8 S gae Slou) 4 55 9 Gl
35 S S P APHL O daly 4 jblaud ol ¢ 5
A aphl o 2wl b aS SUlga 3,05 3925 ey 58 55
S5 i sl CWTIAPHL L dwslie 55 s 03 T
93 (.{;,_;T ) A s a4 Ll e ol s OOV) AL

A2l =6 gl ol

Sl s FF

Va8 03 oor A i s 4 il 5

(B 3l g0 ST 5 (Bl 2 el Ao I e
3358 5 OLsjee (£ Gy 53 I 5 O gl 515
Al Ol e Sl slad s 0555 ;adee 55,5
,;\)jujﬁ,sucj_;gsa_‘d.:yd,uﬁﬁyouum
30 3 S Wlosls QLS ey B8 S S 5 S
13 (cagp ARG o (a8 e 43 a3 5
S sl dN VIO sladde 55 457 ol olis odalie

QOONHIL 1y G5 =S jae du Sl e HUlg Amprl

LY-v-F
S OIS ) S8 dauls 4 ot W 5
23,8 oo Do i 215 Sl Loy ST
S s e iy Gle Od 05 (5SS g S
a0 Y o 5T ey o Jb e T L s o IO
23 e JSb 4 5 W5 0 ey 5SS 50
bmen 53 O gl 1M (10D 95 0,53 sk o)l 05
o33 L BT 2ol aoe 53 5 0 5l 25l
235 LS e oKL jaiS 4 et ST 05 gl
3 Mt sl g 5 a8 w53 Og e Lo

053,05 (ol jedes Law 5 WOT

dd‘:}‘swé

1. Wild-type

100 1MV slsys « 191 p)lasd (@l g Cunyy 8)9s

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

Lgs iS Laoe 0l S5, ks o ge il
S L jades ol 93 8 &S Jl= 55 ((CGB- positive)
COB il by il (oo it e M5 o
I 5SS S S et gl b
CiS Lo ol dode ey 55 oS S 5 S
Al e ol sl Lo e 55 5T 0y
Gl Loms )3 5 Sl Sote ST o5l eSS 52 S
1 Laoms 555 o(JUB) 5 50T Sl S 3l b ol
30 S5 Ol 4SS das e o e S w35
o 5L S Colae alaz 31yl 50 cles o)kl
= Ol 5 edcs a3 Olejle 5 sgme o2 LT 5
DI e oS Kos lne Sl g il e 0T 03
Cgrm S il ol 2B L oS el a8l g 53 OT
¥ Y0) (6,5 e e an L S ol

(89l (6,8 4505 5L 53 CSF 1 () oo

Sisls

CSF ;3 (CrAg) S S 525 S 05 5T v p

Lo Sl me oo Jo 05 5 LDl cp
oS S Olylay 55 Odd Cte Sy s 534S
0935 5 o slgiiy CSF S0 (gla gm0 300
e a3l 6 S o e S 53 05 (BT S
Moo Olslas 53 055 4 i35S 55 5 S il o
05 ST padeis ©lp Shgy 4w (0PNASL S HIV &
SVl o I a8 S s S

1315 3 5 ol g gl 25T 57 0 pralis ST

LFA) ol sl S
J‘f&j}@"fﬁb)ﬁwulj‘xféﬂdjjj
SR (b JpesS s (Lol 4 536 il o
JE S s S 5T JUS g0 (slasal 5T 5 eslizal L
3 o 23 s gb S ey S S g S ade 8458

3. lateral flow assay (LFA)
4. latex agglutination (LA)
5. enzyme immunoassay(EIA)

o] Gl A3l s Sloslw is, CSF O sn
S el 0ds Oy oy AP 51 5 2 b )
GIB LA (Wl s 05 4 oYL Sl S
J8 03 e o) onl Sl o) Al e oS
L Oleys Lo a5 63l 31 5 )l (e lgs @30e S )

O90) sl dute d3L s ART

93355 55 8 s g 5 LS (Sl Lo a0l

s odalie S (e g (il lie 0T
:)Fgﬁéu@w.mgngj\iguajﬁ
ST 55 S 55y gl Jols 5SS 520 S oslinel
Lo el Sa IS 05y o Stinl ST (6 g
a3 YO L Gles 53 0 gul s 5 lus s, T
35 padue dib o Celo VY B FA St 4 51 8 sl
Lfr sles ys gl b 5w YU Ol > Jilae
Gla S il ol diy 4 506 51T sle ax )5 FY
(Slo (b b 55 50 Il b (A lasls i
ST e i 590N GO e A5 SS 50 5 o gb e
L BT e ol el ol | S Lo
$3 OS5 (G gmmme a8 Uil w0l wls 8T
e ST 5 LSS 0 T 5 ey oS
Sl S 5 sgb 4 53 5 e LS5 o o
i8S Laon 3o Jamn ) 53 55 (sl gl
i 8T S dms D ISV ol
o35S S5 S N ssd s oS S s S SR
Ola ¢ ymdee el 1 oy 2555 o 03l
Ao ¥ gles 53 5550 o sus 0l 0wl 5SS
S S S S el > e oI 8 S
S o ks TS 1 ST e o K
i (683 s jads S Bl a5 AL

5 S 30 0SS S 5 SV eSS s S

1. bird seed agar
2. Concanavine-glycin thymol blue aga

1Y slsps ¢ 141 o)lasd (@il § Cunyy 8)9s

ohsjls (S eolc oGSl alas 10¢


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

(1,3)-B-D-Glucan BDG) L.l

3K weds Sl sla sy o esds

Oyles 53 s i 3 & ol i cla S Lo
LS S (55 Lo el o ol 31 () e 2
6 S o311 Lsls OLas Wy » (WVO)LEL o CSF s
54w 3 M Cul CrAg LFA L L3 ,3BDG
s BB e .l 48l Ao y3 AD oo luazs|
CiS 3 edih e U5 L lis LCSF 5 BDG
15216500 pg/ml 51 5 i polis 3 dib e Los e
sl jasis 534 SNl LSl 3 e 5 S e
I3 S50k pw 55 CrAg 4 Cei BDG L5 )
Ty oL Olse 0 Cl (Sae 5 0305
iy oSS (sl 5 Olays Gy iy pllai e 5 5 e
Nz BDG) Cto &S )3 (65l 358 S8
ol T 55 (4 BDG)" s s (S5l el p ol
Cons CSF 13 BDG plaw o5l S o kil LSl
as Oloys 3l 5y F EBdS il dm SAsL o oI CIAG &
oS Il s bl o 2ol dp 300 UQTCLMB:_.-)G

V)Ll o YU 55 Oleys dn e b 05 5T 25

(polymerase chain reaction) PCR
oS r5n 503 28 o uns W il 4 2 5L
ol 48 SlaslesT 05 5 plo! b6 5 CrAg oos
G S PCR sy 1 IS sy S o e janis
\A_Jj_ﬁnvmmsdgw,;dt,alpm)u.u@tw'
45 L PCR J:J{.LAJTCMQLSOOL:J‘J\;{.}:LAJ)&
Al ¢SS b Oleys 4 ~,§M4;C,;

(Biofire Diagnostic, salt Lake city, Utah, e
USA) :Film Array
L lacS S g0 S olulis 4o jol iy, o
ol bl oS Ky o) ol
5SS g S SSE 5 et ts UG i
o e 4 536 5 (eSS g S ) ey 55

1. mmune reconstitution inflammatory syndrome (IRIS)

90 e 03 CrAg LFA jleslecul (094)45l 0 CSF
5SS S pasis 53 p s sle s S
NCSF as” glej bl o S5 e 55 1 J3
53 CIAG Sl bl Cote 5SS s 5 Ja
23 LFA CrAg .0vo)ual et p3 4 1 2o O 5
030zl g oSl 43 8 S1 5 wy p 3550 Bl 0l

i ST o STY
sk @b BT L SOV Olyd gy ol 5o
S oddoddy 5SS S 50 S 05 ST A4S JUS
se3ls SRSTy sS85 S A L 05 (ST
35 )25 e etaliie BB 0 45 8T 4 i
LoDy cp s & 903 (S95 2 45 LB (o 03l 5 53
oo bamlie 53 S opl ik e el B CSF
5 ¢S Combeo adaz 5l lne sl 58 U1
oy T oz 5L, 5576 Sl ol b abline 25T
il S5 oz b5 6 STl phn 5 i sle,
oSt 5SS glegs b 65,8 53 09031 ol 4
O (B Ll O Lte 5SS s S S s
35 Solee 50508 035 bl phalejT plosil Lol 2

VD3 52 dal s S8 31 53T s oias plowi]

(EIA) (o sios) o 35T s

IS S 50 S 05 (ST plalis 55 55 s, !
ol Calites Slalllas 55 457 AsL oo oslizal 6
OVl o33 OLES B b )y 99 4 Cd (S5 (.5
el (ol &S5 s syl Sl Sy o]
3 C. neoformans J sS4 ,8 0 b oo T
Lok glacSals Sy, oml 5o «Zesl CSF 5 p
seddiodliy JE S g S ST U L ool ST
Sy JU S st S5 bl el s

VDl JU IS 53 0 5SSz

10V 109V slsps « 1¢W s)laids (@il § Cuny )93

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

dnduction) leis L W/ 65

Jslw 51 CSF (63Tl cadom o ! 1 Contn
e O
2 S Ol 4 oS A3 YEFA) ol S
Olays bl o 555 & 53 CSF 1 ol e G
33 e 568 1 Il 4 e e ol 1 anaT
&l Al o pl 53.0A)35 5 o Jsl axin Ve B Y b
&S0 I G5 O35S 5 0l 5 VLS 5
05 (e &S5 Ol e 4 deoxycholate o s 5 siel
gt Lol an 555 5305505 AS 2 sl
) 033 0 5 KS 2 sl3l a0 8 e Vet Olge &
azin oSG 0T Jss an 5 Gy 53 55 sler ol
OVLE 55 6l 55 53 p S5 Jhea VYo Jp5b8 6
5 OLS 5SS (sl 5y 55 p 8 4 kS 53 0,8 e VY
53533 p S e Arr 593 ST L5 0Ll 5
23U SS g S S 5e Ol (6l nlin (sl 8
Sleslital &y g 53 el HIV as Sse 5151 00Lee
@_LSD?LSL:A? B ¥ ltie cJlos; gt B s 5 5aT
AT 08 A ¥ e oS b5 ol b ekS
e S § 5505 (S 55,8 4 )le 5 2bls alin
o ) oLl slaes 55 .00 Y 5SS 955
b 4o 5 ROl sl £ 0l

0SS 10,8 Jon VY r U8 5lo asia 55
2SS 10,8 e VYOS S5 (sl 55 50
Voo et g ol pos 4 QUL 5 5 OS5 557 1 50
Gy 09 555 sler & o) 535 52 (’;}1:5/(’;&:‘

SO O3S S5 B s 5 gl atin g5 Y
J3L5 58 5b ol e 4y 555 03 0 5 s ASTp 8 o
[o5S o VY OVLE 5 (sl ailp) 0,5 e VY
AU 0Ll 5 5 08358 1 555 03 p S 5hS
5950308 GeaAre 5a3

Slsb ol dhoar 1B oy jsieT (Sl 5150
Al e S s o e e (oS s (S

QA 5o a5 OT 4 L 3 e o )3 &S

g5 S Film Ay qoa . a s # RIS 55,0
Sl &b 51 5 03l iy L multiplex PCR g
20550 ¢ VP ol o 1ol ol S 0l 4o oS

Owasl . CSF

Sl st
bl 3 0B ) s o2 Slp S F S Sen
i 8 53 L 3 (Bl sl 2Tl b 1 L
IS S s S slad b V3o o ol 3 1 (ki
Sleslial U a8 5 jhe ey (8L blis 55 (Solu s
e ol s 8 s ol (5 TS
o) gge s PAS) s el 55 5 (GMS)
0 TS 53 g Lolid 05l 5
55 )3 GIB e 5 a3 ) 4 JgeS (S
P35 0> (Sosgd 503 55 4 O gl 53
(HEE) (551 ol 5 glen b ok &5 blin
S ot 53,8 0 Sy Cund (Bl ST

2015 J7 S 5 S oS odalin 4 JulS”

i8S S s S Oleso
e Olays V) YA YA€ el
5B aw pa HIV Sogie b Ok 53 w35 S 52 S
O ol Jgitr) 3,8 0 Sy go B3 b
(Induction) gledas L <Ll 56 -
(consolidation) (.S ;15 -Y

(maintenance) s ,l4gSS 36 -

C,a__}wﬂ @)Gu L)L.AJJ éLA r_a_j) PV P o ylody J’u\_‘>
V) 36 s b JS S 5 S

s Sl slasy 58

408 S NS SBB oms siel (5 s 55 (€ ) 6 )0 S T3S 5l sl sl e
s Gs 33 359 sl 5353033 833 0.5 AS 2 61314 05 e 1) 5 s oo 0 sy 53 0350 57 S sl
GO 5503 S 5553 0.5 3 5308 oo VY VLS55 (61 535 50 2.8 oo VYD s30T
Gao 50,8 oo 550 S
s Rl b e s Il )

RIEFFRSCISNPNS SLaIS QU IR R SPIEFSIISNS S LgiS U LD - Pge)

G539 339 5l 40 53030 531 0.5 V0 0) S i
0 e VY 538 5509 0 S AT 0 8 e b NS oS5 e T e oY
S350 8 s S U0 5 OS5 sy 535 500 SAST 0.8 e VYOS o1 1355
A S G Sl 5 5 O e300 22 S ST 05 o WV OIS sl alis 8 A D ISSS oS B
313 o138 e 51ty in ot do e 5l Gy 30
T &b 093 o) (0738 s g 581500 03 ¢ S A8 208 ho# OIS 5 81500 030 5 T a5 6 e u 6

3 s aalsl

119V slsps « 17 o)ladh (el g Cuwyy 5)9s

ohdjle (i) eolc sEibily dlas 10A


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

13 aalsl Jlw S0 U 0l )14 Olays 23 5 o0
L sl (azam 03) sl 5L 5l Hlew Caa> s
Sy sia s 36 S sl sy 33,8 o e
55 s Ja3ls 58 s Sl ealin ul oSS 52 S
STERC SR PHE N[ - Ty GUk gy W gy
Ol 53 OMIAl o B s 5 520T Can b
Lobeys (i b oIS 5SS 50 S
et 3 45 33 (81 59553 08 (e Arr J3S
aTyw_i‘mg;_chmw”,;rf&fn
2335 oa Nt 555 53 p 8 e Yo JgiUsS S8
0 st 5 el Lo S S g S 0L s
S st sl 5 G5 B s i siel Sy
5 Cms8 OT l ey g s s Bl (gl
Sy e altie a5 ple3) U355 by ooyl
3L 0L Olays 53033 8 o slgig (57 S iy S
(e s IS S S S e e Yo
P33 B NS 33 h 400 5B e 5 g
SRl L 651a,L 01y 55 53 Js5UsS s 5 5 gt o0
5 Sl Olallae s (6500l Lo au Dl s
Slestewl . Cul 03 5 ol an Ll Olalllas 5
ol Ol (gl J g3l S 5 5 o5 i o
2L p s 4l kb 06 55 S S gz S

5,8 g 0 sl T 5 il 3 5 L

S5 2 S Sy e b Meea Js HAART Ole o Olej
534S das e Ol 4 8 Sy Slalas

US55 5 S S sie 4 Sl Coi HIVE Ol
Olaj Joli> sl st o JuLHAART L 0la s
(Slostie Olays g0 51 g azin 5> HAART ST
s P U F s 0lej ol (il Hadie ST sl
obej ol 31 J3 HAART g 4Ol b Aol 8l
pokem @IMe 3 g i 51 Dl il S il
Hlae il L5 (IRIS) s e S5l s

08 ALyl 5 W ds El e Coed (ICP) dazee

Sl 3L 55 (INFY-) L 055 ol 3 g0

O San 5Jarvis anfllas 55 457 (g4 4 . AiL o ke
U Lo 05,5 1l 51 555 93 505005 45 Sl ol oy
PR PPN g [N P EPPNEIIRS £
L8 38 g0 Oloys 3l atin 95 J8lda 5 ey (OAT) LS 0
=25 Ols s (CSF —as ci8) Slaie
OT 5l oy 5 B gtn (o) s s 9 B s 5 s
ails anlsl L ain A Sde w5 5T oS Ole s
Ll sla JjT g 5 ) eslizul 5540 53 OAF)LEL
552 g0 SNl Jg5U S5 55 5 JaibsS Lu g L
La 0T 5l ealazal Wlosls Olas Soladllae sl sai SIS
ol 03 45 Gaa T Ctdgo Ao p3 00 b SN 5 )5
oS lga (sLagls L Olejan J55U 5K 5 eslizal

QA AAD) Cnl 0 & efavirenz 5 sy

(Consolidation) .S 6

05 e Ar e Ol 0 53058 5l al o ! 5
20 S S 10,8 e Y-8 VLS 5 (s w55,
05 koA Sl B Ol 55 O ST sl 55
Sdn azas ol dl o ) Sl ol 4o 5 595 53
g La YLE 28T s aslsl Sledie dlo o
&u.sm\_,,);@,;;\mv;\.u{bwg,;ou,;
3t e 0 5o 4503 ST OAVIle3 S 03l
235 1SS L el CSF &K 4 Oy G atin 5
Ve 5l dn Y game) CSF 0 s sl 51 o
Froas A 5Hd55L0 8 86 (65 s Sluie (s,

Al 2l L 5 s 08 e

(Maintenance) o,/ ;65
3 sbde ad> 0 53 53 5598 Ol Sl s
9355 e slew CSF S 55 oo Hlanl ¢ oSous
Dm0 d 3055 5 L 051685 0leys Ol al 3
oS e F VLS 5 sl 5 53 08 e Yo
4o $ OLS 58 50Ul e 5 6l = 595 52 pf}—lzf

109 1YV slsps ¢ 16 s)laid (@i § Cuny )93

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

S Y sb sla0lys js LS| Caglas 5o a2l
Al B 25 5 ) seb 5 Mgl Sy ey IS
ol aalllas 53 10 AL 0 6H9 00 i S A 1)
o35S S 5w S ol ol Olalllas y J& Conl 0k aw
23 Sleons Glasl jnl 5 e is Gl aSTL

3,8 &y se HIV i L 0Ly

References

1. La Hoz RM, Pappas PG. Cryptococcal infections:
changing epidemiology and implications for
therapy. Drugs 2013; 73(6): 495-504.

2. Ghasemian R, Najafi N, Shokohi T.
Cryptococcal meningitis relapse in an
immunocompetent  patient.  Archives of
Clinical Infectious Diseases 2011; 6(1): 51-
55.

3. Chen J, Varma A, Diaz MR, Litvintseva AP,
Wollenberg KK, Kwon-Chung KJ. Cryptococcus
neoformans strains and infection in apparently
immunocompetent patients, China. Emerg
Infect Dis 2008; 14(5): 755-762.

4. Datta K, Bartlett KH, Baer R, Byrnes E,
Galanis E, Heitman J, et al. Spread of
Cryptococcus gattii into Pacific Northwest
region of the United States. Emerging
Infectious Diseases 2009; 15(8): 1185.

5. Newton PN, Thai LH, Tip NQ, Short JM,
Chierakul W, Rajanuwong A, et al. A
randomized, double-blind, placebo-controlled
trial of acetazolamide for the treatment of
elevated intracranial pressure in cryptococcal
meningitis. Clin Infect Dis 2002; 35(6): 769-
772.

6. Casadevall A, Perfect JR. Cryptococcus
neoformans. Washington, DC: ASM press; 1998.

7. Park BJ, Wannemuehler KA, Marston BJ,
Govender N, Pappas PG, Chiller TM.
Estimation of the current global burden of

cryptococcal meningitis among persons

a5 L aS 3,8 8 e 05 o DL )

VA wns blsl s 5SS s S St Sl
e Jele 4 5104 s 5 5l ekl g0 L
=V 3 PG OS50 e s eolen 4 Dl (sl okas
(S5 S g0 p15) o s 53 LS o cla03 5L

5 g8 — Ol Ml 355 53 S 55 slap 518

living with HIV/AIDS. Aids 2009; 23(4):
525-530.

8. Bratton EW, El Husseini N, Chastain CA,
Lee MS, Poole C, Stirmer T, et al
Correction: Comparison and Temporal Trends
of Three Groups with Cryptococcosis: HIV-
Infected, Solid Organ Transplant, and HIV-
Negative/Non-Transplant. PloS one 2012;
7(10): 10.

9. Henao-Martinez ~ AF, Beckham  JD.
Cryptococcosis in solid organ transplant
recipients. Curr Opin Infect Dis 2015; 28(4):
300-307.

10. shih CC, Chen YC, Chang SC, Luh KT, Hsieh
WC. Cryptococcal meningitis in non-HIV-
infected patients. Qjm 2000; 93(4): 245-251.

11. Busse O. Uber parasitare Zelleinschlusse und
ihre Zuchtung. Zentralbl Bakteriol 1894; 16:
175-180.

12. Sanfelice F. Contributo alla morfologia e
biologia dei blastomiceti che si sviluppano
nei succhi di alcuni frutti. Ann Igien 1894; 4:
463-495.

13. Barnett JA. A history of research on yeasts
14: 1 medical yeasts part 2, Cryptococcus
neoformans. Yeast 2010; 27(11): 875-904.

14. Evans EE. The antigenic composition of
Cryptococcus neoformans. 1. A serologic
classification by means of the capsular and
agglutination reactions. J Immunol 1950;
64(5): 423-430.

119V slsps « 17 o)ladd (elins g Cuyy 5)9s

ohsjle (Al ok slEibily dlas D)


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

15.

16.

17.

18.

19.

20.

21.

22.

23.

Wilson D, Bennett JE, Bailey JW. Serologic
grouping of Cryptococcus neoformans. Proc
Soc Exp Biol Med 1968; 127(3): 820-823.
Khodadoust AA, Payne JW. Cryptococcal
(torular) retinitis. A clinicopathologic case
report. Am J Ophthalmol 1969; 67(5): 745-
750.

Franzot SP, Salkin IF, Casadevall A.
Cryptococcus neoformans var.grubii: separate
varietal status for Cryptococcus neoformans
serotype A isolates. J Clin Microbiol 1999;
37(3): 838-840.

Dromer F, Mathoulin S, Dupont B, Letenneur
L, Ronin O, Group FCS. Individual and
environmental factors associated with infection
due to Cryptococcus neoformans serotype D.
Clin Infect Dis 1996; 23(1): 91-96.
Tortorano AM, Viviani MA, Rigoni A,
Cogliati M, Roverselli A, Pagano A.
Prevalence of serotype D in Cryptococcus
neoformans isolates from HIV positive and
HIV negative patients in Italy. Mycoses
1997; 40(7-8): 297-302.

Antinori S. New insights into HIV/AIDS-
associated cryptococcosis. ISRN AIDS 2013;
471363.

Kwon-Chung K, Bennett J. Epidemiologic
differences between the two varieties of
Cryptococcus neoformans. Am J Epidemiol.
1984; 120(1): 123-130.

Pappas PG, Perfect JR, Cloud GA, Larsen
RA, Pankey GA, Lancaster DJ, et al.
Cryptococcosis in human immunodeficiency
virus-negative patients in the era of effective
azole therapy. Clin Infect Dis 2001; 33(5):
690-699.

Lui G, Lee N, Ip M, Choi K, Tso Y,
Lam E, et al. Cryptococcosis in apparently
immunocompetent patients. QJM  2006;
99(3): 143-151.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Velagapudi R, Hsueh Y-P, Geunes-Boyer S,
Wright JR, Heitman J. Spores as infectious
propagules of Cryptococcus neoformans.
Infect Immun 2009; 77(10): 4345-4355.
Mitchell DH, Sorrell TC, Allworth AM,
Heath CH, McGregor AR, Papanaoum K, et
al. Cryptococcal disease of the CNS in
immunocompetent  hosts:  influence  of
cryptococcal variety on clinical manifestations
and outcome. Clin Infect Dis 1995; 20(3):
611-616.

Speed B, Dunt D. Clinical and host
differences between infections with the two
varieties of Cryptococcus neoformans. Clin
Infect Dis 1995; 21(1): 28-34.

Chen SC, Slavin MA, Heath CH, Playford
EG, Byth K, Marriott D, et al. Clinical
manifestations of Cryptococcus gattii infection:
determinants of neurological sequelae and
death. Clin Infect Dis 2012; 55(6): 789-798.
Sukroongreung S, Nilakul C, Ruangsomboon
O, Chuakul W, Eampokalap B. Serotypes of
Cryptococcus neoformans isolated from patients
prior to and during the AIDS era in Thailand.
Mycopathologia 1996; 135(2): 75-78.

Fisher D, Burrow J, Lo D, Currie B.
Cryptococcus  neoformans  in  tropical
northern Australia: predominantly variant
gattii with good outcomes. Aust N Z J Med
1993; 23(6): 678-682.

Ellis DH. Cryptococcus neoformans var.
gattii in Australia. J Clin Microbiol 1987;
25(2): 430-431.

Seaton R. The management of cryptococcal
meningitis in Papua New Guinea. P N G Med
J 1996; 39(1): 67-73.

Seaton R, Hamilton A, Hay R, Warrell D.
Exposure to Cryptococcus neoformans var.
gattii—a seroepidemiological study. Trans R
Soc Trop Med Hyg 1996; 90(5): 508-512.

191 1RV slsps ¢ 16W s)laids (@il § Cuny )93

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

33.

34.

35.

36.

37.

38.

39.

40.

Laurenson |, Lalloo D, Naragi S, Seaton R,
Trevett A, Matuka A, et al. Cryptococcus
neoformans in Papua New Guinea: a
common pathogen but an elusive source. J
Med Vet Mycol 1997; 35(6): 437-440.
Laurenson I, Trevett A, Lalloo D, Nwokolo
N, Naragi S, Black J, et al. Meningitis caused
by Cryptococcus neoformans var. gattii and
var. neoformans in Papua New Guinea. Trans
R Soc Trop Med Hyg 1996; 90(1): 57-60.
Byrnes EJ, Bartlett KH, Perfect JR, Heitman
J. Cryptococcus gattii: an emerging fungal
pathogen infecting humans and animals.
Microbes Infect 2011; 13(11): 895-907.

Kidd S, Hagen F, Tscharke R, Huynh M,
Bartlett K, Fyfe M, et al. A rare genotype of
Cryptococcus gattii caused the cryptococcosis
outbreak on Vancouver Island (British
Columbia, Canada. Proc Natl Acad Sci U S
A 2004; 101(49): 17258-17263.

Fraser JA, Giles SS, Wenink EC, Geunes-
Boyer SG, Wright JR, Diezmann S, et al.
Same-sex mating and the origin of the
Vancouver Island Cryptococcus gattii outbreak.
Nature 2005;437(7063): 1360-1364.

Bartlett KH, Cheng P-Y, Duncan C, Galanis
E, Hoang L, Kidd S, et al. A decade of
experience: Cryptococcus gattii in  British
Columbia. Mycopathologia. 2012; 173(5-6):
311-319.

Upton A, Fraser JA, Kidd SE, Bretz C,
Bartlett KH, Heitman J, et al. First
contemporary case of human infection with
Cryptococcus gattii in Puget Sound: evidence
for spread of the Vancouver Island outbreak.
J Clin Microbiol 2007; 45(9): 3086-3088.
Steele KT, Thakur R, Nthobatsang R, Steenhoff
AP, Bisson GP. In-hospital mortality of HIV-
infected cryptococcal meningitis patients

with C. gattii and C. neoformans infection in

41.

42,

43.

44,

45.

46.

47.

48.

Gaborone, Botswana. Med Mycol 2010;
48(8): 1112-1115.

Litvintseva AP, Thakur R, Reller LB,
Mitchell TG. Prevalence of clinical isolates
of Cryptococcus gattii serotype C among
patients with AIDS in Sub-Saharan Africa. J
Infect Dis 2005; 192(5): 888-892.

Pfeiffer T, Ellis D. Environmental isolation
of Cryptococcus neoformans var. gattii from
Eucalyptus tereticornis. J Med Vet Mycol
1992; 30(5): 407-408.

MacDougall L, Kidd SE, Galanis E, Mak S,
Leslie MJ, Cieslak PR, et al. Spread of
Cryptococcus gattii in British Columbia,
Canada, and detection in the Pacific Northwest,
USA. Emerg Infect Dis 2007; 13(1): 42-50.
Sloan DJ, Parris V. Cryptococcal meningitis:
epidemiology and therapeutic options. Clin
Epidemiol 2014; 6: 169-182.

Shokohi T, Afshari SAK, Aghili R, Badali H.
Epidemiology and molecular characterization
of Cryptococcus neoformans isolated from
pigeon excreta in Mazandaran province,
northern Iran. J de Mycol Med 2012; 22(2):
160-166 (Persian).

Amirrajab N, Haghani I, Rasuli M, Shokohi
T. MigratoryBirds as a Potential Reservoirs
of Cryptococcus neoformans. International
Journal of Environmental Research. 2016;
10(3): 459-464 (Persian).

Hedayati MT, Mayahi S, Fakhar M, Shokohi
T, Majidi M. Cryptococcus neoformans
isolation from swallow (Hirundo rustica)
excreta in Iran. Rev Inst Med Trop Sao Paulo
2011; 53(3): 125-127.

Bineshian F, Zaini F. Study of Cryptococcus
neoformans var. gattii from Eucalyptus
camaldulensis in some northern regions of
Iran. Koomesh 2002; 3(1): 59-67 (Persian).

119V slsps « 17 o)ladd (elins g Cuyy 5)9s

ohdjle (i) eole olEibily alas \¢p


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

49.

50.

51.

52.

53.

54.

55.

56.

Shahhosseiny MH, Rezaei Amirabadi A,
Vand Yousefi J, Ghahri M, Azadmanesh K,
Moslemi E. LAMP detection of Cryptococcus
neoformans in AIDS patients. Journal of
Microbial World 2010; 2(4): 235-242 (Persian).
Hashemi SJ, Rezaei S, Ansari S, Daie R,
Noorbakhsh F. Application of Polymerase
Chain Reaction (PCR) In the diagnosis of
neurocryptoccosis. Tehran Univ Med J 2011;
69(4): 231-236 (Persian).

Hagen F, Khayhan K, Theelen B, Kolecka A,
Polacheck I, Sionov E, et al. Recognition of
seven species in the Cryptococcus gattii/
Cryptococcus neoformans species complex.
Fungal Genet Biol 2015; 78: 16-48.
Moghadami M, Kordbacheh P, Emami M. A
case report of Cryptococcal meningitis.
Iranian Journal of Public Health 1988; 17(1-
4): 61-68 (Persian).

Abbasi A, Bidjani K. Pulmonary infection
due to Cryptococcus neoformans in a patient
without immunodeficiency: a case report.
JBUMS 1999; 1(2): 54-56 (Persian).

Nakhayi AR, Eftekhaari TE, Montazerghaem
H, Moosavy S, Madani A. A 28 years old
woman with severe headache and few episodes
of vomiting: A case report. Am J Infect Dis
2010; 6(4): 107-109.

Shafaghi S, Abdollah MP, Tabarsi P,
Ghorbani F, Makki S, Vishteh HK, et al.
Concomitant cryptococcosis and burkholderia
infection in an asymptomatic lung transplant
patient with cystic fibrosis. Int J Organ
Transplant Med 2010; 1(4): 183-186.

Razin BN, Shoaei S-D, Family A, Nabavi M,
Abbasi F. Mycobacterium tuberculosis and
Cryptococcus neoformans co-infection meningitis
in a young immuncompetent woman. lIran J
Clin Infect Dis 2011; 6(2): 93-94 (Persian).

57.

58.

59.

60.

61.

62.

63.

64.

Sasan MS, Donyadideh N, Alborzi A. A case
report of cryptococcal meningitis. Med J
Mashhad Univ Med Sci 2012; 55(3): 190-
194 (Persian).

Gharabaghi MA, Allameh SF. Primary
pulmonary cryptococcosis BMJ Case Rep
2014; 2014: bcr2014203821.

Hashemi R, Majidi A, Tabatabaey A,
Motamed H. Fatal disseminated Cryptococcus
infection in an immunocompetent patient.
Arch Clin Infect Dis 2014; 9(3): e20246.
Siroos B, Ahmadinejad Z, Tabaeizadeh M,
Yaghoobi MH, Torabi A, Ghaffarpour M.
Rare association of severe cryptococcal and
tuberculosis in central nervous system in a
case of sarcoidosis .Med J Islam Repub Iran
2014; 28(1): 22.

Badali H, Alian S, Fakhim H, Falahatinejad
M, Moradi A, Mohammad Davoudi M, et al.
Cryptococcal meningitis due to Cryptococcus
neoformans genotype AFLP1/VNI in Iran: a
review of the literature. Mycoses 2015; 58(12):
689-693.

Nabaei G, Afhami S.

cryptococcosis and  active

Disseminated
pulmonary
tuberculosis co-infection in an otherwise
healthy adult. Iran J Neurol 2015; 14(3): 174-
176 (Persian).
Aghazadeh K, Nadji SA, Shokouhi S,
Tabarsi P, Niyati R. Concurrent Presence of
Cryptococcal Meningitis and Neoplastic
Meningitis in a Recipient of Hematopoietic
Stem Cell Transplantation: A Case Report.
Arch Clin Infect Dis 2016; 11(2): e31067
(Persian).
Haghighi S, Ahadi MS, Moghadasi AN.
Cryptococcal meningitis in a human
immunodeficiency  virus-negative patient
with rheumatoid arthritis. Iran J Neurol 2016;
15(2):106-108 (Persian).

1B 1109V slayps « 101 o)lads celiine § Canyy 5)9s

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

65.

66.

67.

68.

69.

70.

71.

Ekhtiari M, Farahyar S, Falahati M, Razmjou
E, Ashrafi-Khozani M, Ghasemi Z, et al. The
first report of onychomycosis caused by
Cryptococcus  friedmannii  (Naganishia
friedmannii) a basidiomycetous yeast. Med
Mycol Case Rep 2017; 15: 25-27.
Gharehbolagh SA, Nasimi M, Afshari SAK,
Ghasemi Z, Rezaie S. First case of superficial
infection due to Naganishia albida (formerly
Cryptococcus albidus) in Iran: A review of
the literature. Curr Med Mycol 2017; 3(2):
33-37.

Brandt ME, Bragg SL, Pinner RW. Multilocus
enzyme typing of Cryptococcus neoformans.
J Clin Microbiol 1993; 31(10): 2819-2823.
Meyer W, Gilgado F, Ngamskulrungroj P,
Trilles L, Hagen F, Castafieda E, et al.
Molecular typing of the Cryptococcus
neoformans/ Cryptococcus gattii  species
complex In: Cryptococcus. Heitman J, Kozel
T, Kwon-Chung K, Perfect J, Casadevall A
(ed). Washington, DC. ASM Press; 2011. P:
327-357.

Meyer W, Mitchell TG, Freedman E, Vilgalys
R. Hybridization probes for conventional
DNA fingerprinting used as single primers in
the polymerase chain reaction to distinguish
strains of Cryptococcus neoformans. J Clin
Microbiol 1993; 31(9): 2274-2280.

Viviani M, Wen H, Roverselli A, Caldarelli-
Stefano R, Cogliati M, Ferrante P, et al.
Identification by polymerase chain reaction
fingerprinting of Cryptococcus neoformans
serotype AD. J Med Vet Mycol 1997; 35(5):
355-360.

Aoki FH, Imai T, Tanaka R, Mikami Y,
Taguchi H, Nishimura NF, et al. New PCR
primer pairs specific for Cryptococcus
neoformans serotype A or B prepared on the

basis of random amplified polymorphic DNA

72.

73.

74.

75.

76.

77.

78.

79.

fingerprint pattern analyses. J Clin Microbiol
1999; 37(2): 315-320.

Lemmer K, Naumann D, Raddatz B, Tintelnot
K. Molecular typing of Cryptococcus neoformans
by PCR fingerprinting, in comparison with
serotyping and Fourier transform infrared-
spectroscopy-based phenotyping. Med Mycol
2004; 42(2): 135-147.

Hagen F, Ceresini PC, Polacheck I, Ma H,
Van Nieuwerburgh F, Gabaldén T, et al.
Ancient dispersal of the human fungal
pathogen Cryptococcus gattii  from the
Amazon rainforest. PloS one 2013; 8(8):
e71148.

Raimondi A, Ticozzi R, Sala G, Grazia
Bellotti M. Genotype-based differentiation of
the Cryptococcus neoformans serotypes by
combined PCR-RFLP analysis of the
capsule-associated genes CAP10 and CAP59.
Med Mycol 2007; 45(6): 491-501.
Enache-Angoulvant A, Chandenier J, Symoens
F, Lacube P, Bolognini J, Douchet C, et al.
Molecular identification of Cryptococcus
neoformans serotypes. J Clin Microbiol
2007; 45(4): 1261-1265.

Feng X, Yao Z, Ren D, Liao W.
Simultaneous identification of molecular and
mating types within the Cryptococcus species
complex by PCR-RFLP analysis. J Clin
Microbiol 2008; 57(12): 1481-1490.
Casadevall A, Freundlich L, Marsh L,
Scharff M. Extensive allelic variation in
Cryptococcus neoformans. J Clin Microbiol
1992; 30(5): 1080-084.

Butler MI, Poulter RT. The PRP8 inteins in
Cryptococcus are a source of phylogenetic
and epidemiological information. Fungal
Genetics and Biology 2005; 42(5): 452-463.
Billmyre RB, Croll D, Li W, Mieczkowski
P, Carter DA, Cuomo CA, et al. Highly

119V slsps « 17 o)ladd (eliss g Cuyy 5)9s

ohdjle (i) eole olSibils alas %S


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

80.

81.

82.

83.

84.

85.

86.

recombinant VGII  Cryptococcus gattii
population develops clonal outbreak clusters
through both sexual macroevolution and
asexual microevolution. MBio. 2014; 5(4):
e01494-14

Diaz MR, Fell JW. Use of a suspension array
for rapid identification of the varieties and
genotypes of the Cryptococcus neoformans
species complex. J Clin Microbiol 2005;
43(8): 3662-3672.

Bennett J, Kwon-Chung K, Theodore T.
Biochemical differences between serotypes
of Cryptococcus neoformans. Sabouraudia
1978; 16(3): 167-174.

Firacative C, Trilles L, Meyer W. MALDI-
TOF MS enables the rapid identification of
the major molecular types within the
Cryptococcus neoformans/C. gattii species
complex. PLoS One 2012; 7(5): e37566.
Springer DJ, Chaturvedi V. Projecting global
occurrence of Cryptococcus gattii. Emerg
Infect Dis 2010; 16(1): 14-20.

Chowdhary A, Randhawa HS, Sundar G,
Kathuria S, Prakash A, Khan Z, et al. In vitro
antifungal susceptibility profiles and genotypes
of 308 clinical and environmental isolates of
Cryptococcus neoformans var. grubii and
Cryptococcus gattii serotype B from north-
western India. J Clin Microbiol 2011; 60(7):
961-967.

Schoffelen T, Illnait-Zaragozi M-T, Joosten
LA, Netea MG, Boekhout T, Meis JF, et al.
Cryptococcus gattii induces a cytokine pattern
that is distinct from other cryptococcal
species. PloS one 2013; 8(1): e55579.

Capilla J, Maffei CM, Clemons KV, Sobel
RA, Stevens DA. Experimental systemic
infection with Cryptococcus neoformans var.

grubii and Cryptococcus gattii in normal and

87.

88.

89.

90.

91.

92.

93.

immunodeficient mice. Med Mycol 2006;
44(7): 601-610.

Ngamskulrungroj P, Chang Y, Sionov E,
Kwon-Chung KJ. The primary target organ
of Cryptococcus gattii is different from that
of Cryptococcus neoformans in a murine
model. MBio 2012; 3(3): e00103-112.
Kwon-Chung KJ, Varma A. Do major
species concepts support one, two or more
species within Cryptococcus neoformans?
FEMS Yeast Res 2006; 6(4): 574-587.

Hagen F, Lumbsch HT, Arsenijevic VA,
Badali H, Bertout S, Billmyre RB, et al.
Importance of resolving fungal nomenclature:
the case of multiple pathogenic species in the
Cryptococcus genus. mSphere 2017; 2(4):
€00238-17.

Singh K, Ilkit M, Shokohi T, Tolooe A,
Malik R, Seyedmousavi S. Cryptococcosis:
Emergence of Cryptococcus gattii in Animals
and Zoonotic Potential. In: Seyedmousavi S,
de Hoog GS, Guillot J, Verweij PE, editors.
Emerging and Epizootic Fungal Infections
in  Animals. 1st ed. Springer Nature,
Switzerland; 2018.

Muchmore H, Rhoades E, Nix G, Felton F,
Carpenter R. Occurrence of Cryptococcus
neoformans in the environment of three
geographically associated cases of cryptococcal
meningitis. N Engl J Med 1963; 268(20):
1112-1114.

Procknow JJ, Benfield JR, Rippon JW, Diener
CF, Archer FL. Cryptococcal Hepatitis
Presenting As A Surgical Emergency: First
Isolation of Cryptococcus neoformans From
Point Source in Chicago. JAMA 1965;
191(4): 269-274.

Levitz SM. The ecology of Cryptococcus

neoformans and the epidemiology of

190 1RV slsps « 16 W s)laid @ik § Cuny )93

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

94.

95.

96.

97.

98.

99.

100.

101.

cryptococcosis. Rev Infect Dis 1991; 13(6):
1163-1169.

Malik R, Wigney D, Muir D, Love D.
Asymptomatic carriage of Cryptococcus
neoformans in the nasal cavity of dogs and
cats. J Med Vet Mycol 1997; 35(1): 27-31.
Morera N, Hagen F, Juan-Sallés C, Artigas C,
Patricio R, Serra JI, et al. Ferrets as sentinels
of the presence of pathogenic Cryptococcus
species in the Mediterranean environment.
Mycopathologia 2014; 178(1-2): 145-151.
Criseo G, Bolignano M, De Leo F, Staib F.
Evidence of canary droppings as an important
reservoir of Cryptococcus neoformans.
Zentralbl Bakteriol 1995; 282(3): 244-254.
Springer DJ, Ren P, Raina R, Dong Y, Behr
MJ, McEwen BF, et al. Extracellular fibrils
of pathogenic yeast Cryptococcus gattii are
important for ecological niche, murine
virulence and human neutrophil interactions.
PL0S One 2010; 5(6): €10978.

Fernandes KE, Dwyer C, Campbell LT,
Carter DA. Species in the Cryptococcus
gattii complex differ in capsule and cell size
following growth under capsule-inducing
conditions. mSphere 2016; 1(6): e00350-16.
Thompson GR, Albert N, Hodge G, Wilson
MD, Sykes JE, Bays DJ, et al. Phenotypic
differences of Cryptococcus molecular types
and their implications for virulence in a
Drosophila model of infection. Infect Immun
2014; 82(7): 3058-3065.

Mitchell TG, Perfect JR. Cryptococcosis in
the era of AIDS--100 vyears after the
discovery of Cryptococcus neoformans. Clin
Microbiol Rev 1995; 8(4): 515-548.

Pal M, Tesfaye S, Dave P. Cryptococcosis:
An enigmatic mycosis of humans and
animals. J Environ Occup Sci 2014; 3(1):
53-60.

102.

103.

104.

105.

106.

107.

108.

1009.

110.

Feldmesser M, Kress Y, Novikoff P,
Casadevall A. Cryptococcus neoformans is a
facultative intracellular pathogen in murine
pulmonary infection. Infect Immun 2000;
68(7): 4225-4237.

Bava AJ, Troncoso A. Detection of Cryptococcus
neoformans in faecal matter: a novel
presentation of disseminated cryptococcosis.
J Infect Dev Ctries 2009; 3(7): 572-574.
Tanner DC, Weinstein MP, Fedorciw B, Joho
KL, Thorpe J, Reller L. Comparison of
commercial kits for detection of cryptococcal
antigen. J Clin Microbiol 1994; 32(7): 1680-
1684.

Tantisiriwat W, Powderly WG. Cryptococcal
Infection. J Infect Dis Antimicrob Agents
2004; 21(1): 29-40.

Carroll SF, Guillot L, Qureshi ST. Overviews
Mammalian Model Hosts of Cryptococcal
Infection. Comp Med 2007; 57(1): 9-17.
Gazzoni AF ,Severo CB, Salles EF, Severo
LC. Histopathology, serology and cultures in
the diagnosis of cryptococcosis. Rev Inst
Med trop S Paulo 2009; 51(5): 255-259.

Shi M, Li SS, Zheng C, Jones GJ, Kim KS,
Zhou H, et al. Real-time imaging of trapping
and urease-dependent transmigration of
Cryptococcus neoformans in mouse brain. J
Clin Invest 2010; 120(5): 1683-1693.
Desalermos A, Kourkoumpetis TK, Mylonakis
E. Update on the epidemiology and
management of cryptococcal meningitis.
Expert Opin Pharmacother 2012; 13(6): 783-
789.

Odom A, Del Poeta M, Perfect J, Heitman
J. The immunosuppressant FK506 and its
nonimmunosuppressive analog L-685,818 are
toxic to Cryptococcus neoformans by inhibition
of a common target protein. Antimicrob
Agents Chemother 1997; 41(1): 156-161.

119V slsps « 17 o)ladh (el g Cuwyy 5)9s

ohdjle (i) eole olEibily alas %%


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

111. Fox DS, Cruz MC, Sia RA, Ke H, Cox GM,

Cardenas ME, et al. Calcineurin regulatory
subunit is essential for virulence and
mediates interactions with FKBP12—-FK506
in Cryptococcus neoformans. Mol Microbiol
2001; 39(4): 835-849.

112. Piérard GE, Piérard-Franchimont C, Estrada

JA, Rurangirwa A, Dosal FL. Cutaneous mixed
infections in AIDS. Am J Dermatopathol
1990; 12(1): 63-66.

113. Murakawa GJ, Kerschmann R, Berger T.

Cutaneous cryptococcus infection and AIDS:
report of 12 cases and review of the literature.
Arch Dermatol 1996; 132(5): 545-548.

114. Chipungu GA, Christians SJ, Oliver SP.

Cutaneous cryptococcosis erroneously diagnosed
as Histoplasma capsulatum infection. SAMJ:
S Afr Med J 2008; 98(2): 85-86.

115. Thomas |, Schwartz RA. Cutaneous

manifestations of systemic cryptococcosis in
immunosupressed patients. J Med 2001;
32(5-6): 259-266.

116. Colombo F, Elsemann R, Conde A, Galafassi

D, Gazzoni A. Updating: cryptococcosis
diagnostic aspects. J AIDS Clin Res 2014;
5(12): 391.

117. Larsen RA, Bozzette S, McCutchan JA, Chiu J,

Leal MA, Richman DD. Persistent Cryptococcus
neoformans infection of the prostate after
successful  treatment of meningitis.  Ann
Intern Med 1989; 111(2): 125-128.

118. Alspaugh JA, Perfect JR, Heitman J.

Signal Transduction Pathways Regulating
Differentiation —and  Pathogenicity  of
Cryptococcus neoformans. Fungal Genet
Biol 1998; 25(1): 1-14.

119. Rakesh V, Schweitzer AD, Zaragoza O,

Bryan R, Wong K, Datta A, et al. Finite-
element model of interaction between fungal

polysaccharide and monoclonal antibody in

120.

121.

122.

123.

124.

125.

126.

127.

the capsule of Cryptococcus neoformans. J
Phys Chem B 2008; 112(29): 8514-8522.
Vaishnav VV, Bacon BE, O'Neill M,
Cherniak R. Structural characterization of the
galactoxylomannan of Cryptococcus neoformans
Cap67. Carbohydr Res 1998; 306(1): 315-330.
Huang C, Nong S-h, Mansour MK, Specht CA,
Levitz SM. Purification and characterization
of a second immunoreactive mannoprotein
from Cryptococcus neoformans that stimulates
T-cell responses. Infect Immun 2002; 70(10):
5485-5493.

Specht CA, Nong S, Dan JM, Lee CK, Levitz
SM. Contribution of glycosylation to T
cell responses stimulated by recombinant
Cryptococcus neoformans mannoprotein. J
Infect Dis 2007; 196(5): 796-800.
Garcia-Rivera J, Chang YC, Kwon-Chung K,
Casadevall A. Cryptococcus neoformans CAP59
(or Cap59p) is involved in the extracellular
trafficking of capsular glucuronoxylomannan.
Eukaryot Cell 2004; 3(2): 385-392.

Chang Y, Kwon-Chung K. Isolation,
characterization, and localization of a
capsule-associated  gene, CAP10, of
Cryptococcus neoformans. J Bacteriol 1999;
181(18): 5636-5643.

Moyrand F, Chang YC, Himmelreich U,
Kwon-Chung KJ, Janbon G. Cas3p belongs
to a seven-member family of capsule
structure designer proteins. Eukaryot Cell
2004; 3(6): 1513-1524.

Bar-Peled M, Griffith CL, Doering TL.
Functional cloning and characterization of a
UDP-glucuronic acid decarboxylase: the
pathogenic fungus Cryptococcus neoformans
elucidates UDP-xylose synthesis. Proc Natl
Acad Sci U S A 2001; 98(21): 12003-12008.
Kozel T, Gotschlich E. The capsule of

cryptococcus neoformans passively inhibits

1oV 119V slsyps « 101 o)lads celiine g Caunyy 0)9s

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

128.

129.

130.

131.

132.

133.

134.

135.

phagocytosis of the yeast by macrophages. J
Immunol 1982; 129(4): 1675-1680.
Ellerbroek PM, E Annemiek M, Hoepelman
Al, Coenjaerts FE. Effects of the Capsular
Polysaccharides of Cryptococcus neoformans
on Phagocyte Migration and Inflammatory
Mediators [General Articles]. Curr Med
Chem 2004; 11(2): 253-266.

Yauch LE, Lam JS, Levitz SM. Direct
inhibition of T-cell responses by the
Cryptococcus  capsular  polysaccharide
glucuronoxylomannan. PLoS
2006; 2(11): e120.

Lupo P, Chang Y, Kelsall B, Farber J,

Pietrella D, Vecchiarelli A, et al. The presence

pathogens.

of capsule in Cryptococcus neoformans
influences the gene expression profile in
dendritic cells during interaction with the
fungus. Infect Immun 2008; 76(4): 1581-
1589.
Granger DL, Perfect JR, Durack D.
Virulence of Cryptococcus neoformans.
Regulation of capsule synthesis by carbon
dioxide. J Clin Invest 1985; 76(2): 508-516.
Zaragoza O, Casadevall A. Experimental
modulation of capsule size in Cryptococcus
neoformans. Biol Proced Online 2004; 6(1):
10-15.

Denning DW, Armstrong RW, Lewis BH,
Stevens DA. Elevated cerebrospinal fluid
pressures in patients with cryptococcal
meningitis and acquired immunodeficiency
syndrome. Am J Med 1991; 91(3): 267-272.
Casadevall A, Rosas AL, Nosanchuk JD.
Melanin and virulence in Cryptococcus
neoformans. Curr Opin Microbiol 2000; 3(4):
354-358.

Rosas AL, Casadevall A. Melanization affects

susceptibility of Cryptococcus neoformans to

136.

137.

138.

139.

140.

141.

142.

heat and cold. FEMS Microbiol Lett 1997;
153(2): 265-272.

Nosanchuk JD, Rosas AL, Lee SC,
Casadevall A. Melanisation of Cryptococcus
neoformans in human brain tissue. Lancet
2000; 355(9220): 2049-2050.

Van Duin D, Casadevall A, Nosanchuk JD.
Melanization of Cryptococcus neoformans
and Histoplasma capsulatum reduces their
susceptibilities to amphotericin B and
caspofungin. Antimicrob Agents Chemother
2002; 46(11): 3394-3400.

Perfect JR. Cryptococcus neoformans: a
sugar-coated killer with designer genes.
FEMS Immunol Med Microbiol 2005; 45(3):
395-404.

Dos Reis Almeida FB, Pigosso LL, Damasio
AR, Monteiro VN, Soares CM, Silva RN, et
al. a-(1,4)-Amylase, but not a-and B-(1,3)-
glucanases, may be responsible for the
impaired growth and morphogenesis of
Paracoccidioides brasiliensis induced by
N-glycosylation inhibition. Yeast 2014;
31(1): 1-11.

Almeida F, Wolf JM, Casadevall A.
Virulence-associated enzymes of Cryptococcus
neoformans. Eukaryot Cell 2015; 14(12):
1173-1185.

Kwon-Chung K, Wickes BL, Booth J,
Vishniac HS, Bennett JE. Urease inhibition
by EDTA in the
Cryptococcus neoformans. Infect Immun
1987; 55(8): 1751-1754.

Olszewski MA, Noverr MC, Chen G-H,
Toews GB, Cox GM, Perfect JR, et al. Urease

expression

two varieties of

by Cryptococcus neoformans
promotes microvascular sequestration, thereby
enhancing central nervous system invasion.

Am J Pathol 2004; 164(5): 1761-1771.

1Y slsys ¢ 141 o)lasd (@l § Cunyy 8)9s

ohsjle (Al ok sEibily dlas VYA


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

143. Bava A, Negroni R, Bianchi M. Cryptococcosis

produced by a urease negative strain of
Cryptococcus neoformans. J Med Vet Mycol
1993; 31(1): 87-89.

144. Rocha J, Nascimento M, Decote-Ricardo D,

Corte-Real S, Morrot A, Heise N, et al.
Capsular polysaccharides from Cryptococcus
neoformans  modulate  production  of
neutrophil extracellular traps (NETs) by
human neutrophils. Sci Rep 2015; 5: 8008.

145. Sanchez M, Colom F. Extracellular DNase

activity of Cryptococcus neoformans and
Cryptococcus gattii. Rev Iberoam Micol
2010; 27(1): 10-13.

146. Cox GM, Harrison TS, McDade HC,

Taborda CP, Heinrich G, Casadevall A, et al.
Superoxide dismutase influences the virulence
of Cryptococcus neoformans by affecting
growth within macrophages. Infect Immun
2003; 71(1): 173-180.

147. Heitman J, Kozel TR, Kwon-Chung KJ,

Perfect JR, Casadevall A. Cryptococcus:
from human pathogen to model yeast.
Washington: ASM press; 2010.

148. Jacobson ES, Jenkins ND, Todd JM.

Relationship between superoxide dismutase
and melanin in a pathogenic fungus. Infect
Immun 1994; 62(9): 4085-4086.

149. Henry J, Guillotte A, Luberto C, Del Poeta

M. Characterization of inositol phospho-
sphingolipid-phospholipase C 1 (Iscl) in
Cryptococcus neoformans reveals unique
biochemical features. FEBS Lett 2011,
585(4): 635-640.

150. Santangelo R, Zoellner H, Sorrell T, Wilson

C, Donald C, Djordjevic J, et al. Role of
extracellular phospholipases and mononuclear
phagocytes in dissemination of cryptococcosis
in a murine model. Infect Immun 2004;
72(4): 2229-2239.

151.

152.

153.

154.

155.

156.

157.

158.

dos Reis Almeida FB, de Oliveira LL, de
Sousa MV, Barreira MCR, Hanna ES.
Paracoccin from Paracoccidioides brasiliensis;
purification through affinity with chitin and
identification of N-acetyl-B-D-glucosaminidase
activity. Yeast 2010; 27(2): 67-76.

Wright LC, Santangelo RM, Ganendren R,
Payne J, Dijordjevic JT, Sorrell TC.
Cryptococcal lipid metabolism: phospholipase
B1 is implicated in transcellular metabolism
of macrophage-derived lipids. Eukaryot Cell
2007; 6(1): 37-47.

Alspaugh JA. Virulence mechanisms and
Cryptococcus  neoformans  pathogenesis.
Fungal Genet Biol 2015; 78: 55-58.

Lev S, Desmarini D, Li C, Chayakulkeeree M,
Traven A, Sorrell TC, et al .Phospholipase C
of Cryptococcus neoformans regulates
homeostasis and virulence by providing
inositol trisphosphate as a substrate for Argl
kinase. Infect Immun 2013; 81(4): 1245-
1255.

Chayakulkeeree M, Sorrell TC, Siafakas AR,
Wilson CF, Pantarat N, Gerik KJ, et al. Role
and mechanism of phosphatidylinositol

specific phospholipase C in survival and
virulence of Cryptococcus neoformans. Mol
Microbiol 2008; 69(4): 809-826.

McConnell JL, Wadzinski BE. Targeting
protein serine/threonine phosphatases for
drug development. Mol Microbiol 2009;
75(6): 1249-1261.

Lev S, Crossett B, Cha SY, Desmarini D, Li
C, Chayakulkeeree M, et al. Identification of
Aphl, a phosphate-regulated, secreted, and
vacuolar acid phosphatase in Cryptococcus
neoformans. Mbio 2014; 5(5): e01649-1614.

Vu K, Tham R, Uhrig JP, Thompson GR,
Pombejra SN, Jamklang M, et al. Invasion of

the central nervous system by Cryptococcus

149 1RV slsps « 1¢W s)laids (@lide § Cuny )93

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

159.

160.

161.

162.

163.

164.

165.

166.

167.

neoformans requires a secreted fungal
metalloprotease. MBio 2014; 5(3): €01101-
1114,

Bell AA, Wheeler MH. Biosynthesis and
functions of fungal melanins. Annu Rev
Phytopathol 1986; 24(1): 411-451.

Ikeda R, Sugita T, Jacobson ES, Shinoda T.
Laccase and melanization in clinically
important Cryptococcus species other than
Cryptococcus neoformans. J Clin Microbiol
2002; 40(4): 1214-1218.

Graybill JR, Sobel J, Saag M, Van Der Horst
C, Powderly W, Cloud G, et al. Diagnosis
and management of increased intracranial
pressure in patients with AIDS and
cryptococcal meningitis. Clin Infect Dis 2000;
30(1): 47-54.

Berlin L, Pincus JH. Cryptococcal meningitis:
false-negative antigen test results and
cultures in nonimmunosuppressed patients.
Arch Neurol 1989; 46(12): 1312-1316.
Bicanic T, Harrison TS. Cryptococcal
meningitis. Br Med Bull 2004; 72(1): 99-118.
Kwon-Chung K, Varma A, Edman J, Bennett
J. Selection of ura 5 and ura 3 mutants from
the two varieties of  Cryptococcus
neoformans on 5-fluoroorotic acid medium. J
Med Vet Mycol 1992; 30(1): 61-69.
Boulware DR, Rolfes MA, Rajasingham R,
von Hohenberg M, Qin Z, Taseera K, et al.
Multisite validation of cryptococcal antigen
lateral flow assay and quantification by laser
thermal contrast. Emerg Infect Dis 2014;
20(1): 45-53.

Boulware D. Prognosis and management of
cryptococcal meningitis in patients with
human immunodeficiency virus infection.
Neurobehavioral HIV Medicine 2012; 4: 45-61.
Temstet A, Roux P, Poirot J, Ronin O,

Dromer F. Evaluation of a monoclonal

168.

169.

170.

171.

172.

173.

174.

antibody-based latex agglutination test for
diagnosis of cryptococcosis: comparison with
two tests using polyclonal antibodies. J Clin
Microbiol 1992; 30(10): 2544-2550.
Powderly WG, Cloud GA, Dismukes WE,
Saag MS. Measurement of cryptococcal
antigen in serum and cerebrospinal fluid:
value in the management of AlDS-associated
cryptococcal meningitis. Clin Infect Dis
1994; 18(5): 789-792.

McKenney J, Bauman S, Neary B, Detels R,
French A, Margolick J, et al. Prevalence,
correlates, and outcomes of cryptococcal
antigen positivity among patients with AIDS,
United States, 1986-2012. Clin Infect Dis
2014; 60(6): 959-965.

Leenders AC, Reiss P, Portegies P, Clezy K,
Hop WC, Hoy J, et al. Liposomal amphotericin
B (AmBisome) compared with amphotericin
B both followed by oral fluconazole in the
treatment of AIDS associated cryptococcal
meningitis. AIDS 1997; 11(12): 1463-1471.
Dromer F, Bernede-Bauduin C, Guillemot D,
Lortholary O, Group FCS. Major role for
amphotericin B—flucytosine combination in
severe cryptococcosis. Plos one 2008; 3(8):
€2870.

Heelan J, Corpus L, Kessimian N. False-
positive reactions in the latex agglutination
test for Cryptococcus neoformans antigen. J
Clin Microbiol 1991; 29(6): 1260-1261.
Sekhon A, Garg A, Kaufman L, Kobayashi
G, Hamir Z, Jalbert M, et al. Evaluation of a
commercial enzyme immunoassay for the
detection of cryptococcal antigen. Mycoses
1993; 36(1-2): 31-34.

Saha D, Xess I, Jain N. Evaluation of
conventional & serological methods for rapid
diagnosis of cryptococcosis. Indian J Med
Res 2008; 127(5): 483-488.

1Y slsys « 141 o)lasd (@l § Cunyy 8)9s

ohsjle (Al ek oGRSl dlas Ve


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

ul)lSnm g oalj lais wisj

175. Brouwer AE, Rajanuwong A, Chierakul W,

Griffin GE, Larsen RA, White NJ, et al.
Combination antifungal therapies for HIV-
associated  cryptococcal meningitis;  a
randomised trial. Lancet 2004; 363(9423):
1764-1767.

176. Abassi M, Boulware DR, Rhein J.

Cryptococcal meningitis:  diagnosis and
management update. Curr Trop Med Rep
2015; 2(2): 90-99.

177. Rhein J, Bahr NC, Hemmert AC, Cloud JL,

Bellamkonda S, Oswald C, et al. Diagnostic
performance of a multiplex PCR assay for
meningitis in an HIV-infected population in
Uganda. Diagn Microbiol Infect Dis 2016;
84(3): 268-273.

178. Chander G, Markham BL, Helder DL .

Summary of current radiometric calibration
coefficients for Landsat MSS, TM, ETM+,
and EO-1 ALI sensors. Remote Sens Environ
2009; 113(5): 893-903.

179. WHO. Guidelines for the diagnosis,

prevention, and management of cryptococcal
disease in HIV-infected adults, adolescents
and children, March 2018: supplement to
the 2016 consolidated guidelines of the use
of antiretroviral drugs for treating and
preventing HIV infection. Geneva, WHO.
2018.

180. Bicanic T, Muzoora C, Brouwer AE, Meintjes

G, Longley N, Taseera K, et al. Independent
association between rate of clearance of
infection and clinical outcome of HIV-
associated cryptococcal meningitis: analysis
of a combined cohort of 262 patients. Clin
Infect Dis 2009; 49(5): 702-709.

181. Hamill RJ, Sobel JD, El-Sadr W, Johnson

PC, Graybill JR, Javaly K, et al. Comparison
of 2 doses of liposomal amphotericin B and

conventional amphotericin B deoxycholate

182.

183.

184,

185.

186.

187.

188.

for treatment of AIDS-associated acute
cryptococcal meningitis: a randomized,
double-blind clinical trial of efficacy and
safety. Clin Infect Dis 2010; 51(2): 225-232.
Muzoora CK, Kabanda T, Ortu G, Ssentamu
J, Hearn P, Mwesigye J, et al. Short course
amphotericin B with high dose fluconazole
for HIV-associated cryptococcal meningitis.
J Infect 2012; 64(1): 76-81.

Jarvis JN, Meintjes G, Rebe K, Williams GN,
Bicanic T, Williams A, et al. Adjunctive
interferon-y immunotherapy for the treatment
of HIV-associated cryptococcal meningitis: a
randomized controlled trial. AIDS 2012;
26(9): 1105-1113.

Saag MS, Graybill RJ, Larsen RA, Pappas
PG, Perfect JR, Powderly WG, et al. Practice
guidelines for the management of cryptococcal
disease. Clin Infect Dis 2000; 30(4): 710-718.
Pitisuttithum P, Negroni R, Graybill JR,
Bustamante B, Pappas P, Chapman S, et al.
Activity of posaconazole in the treatment of
central nervous system fungal infections. J
Antimicrob Chemother 2005; 56(4): 745-755.
Perfect JR, Marr KA, Walsh TJ, Greenberg
RN, DuPont B, de la Torre-Cisneros J, et al.
Voriconazole treatment for less-common,
emerging, or refractory fungal infections.
Clin Infect Dis 2003; 36(9): 1122-1131.
Kambugu A, Meya DB, Rhein J, O'brien M,
Janoff EN, Ronald AR, etal. Outcomes of
cryptococcal meningitis in Uganda before
and after the availability of highly active
antiretroviral therapy. Clin Infect Dis 2008;
46(11): 1694-1701.

Saag MS, Cloud GA, Graybill JR, Sobel JD,
Tuazon CU, Johnson PC, et al. A comparison
of itraconazole versus fluconazole as
maintenance therapy for AIlDS-associated

cryptococcal meningitis. Clinical Infectious

1V 1Y shsys ¢ 19 p)laid (ol § Cunyy 8)9s

ohsjls (A eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-11580-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-05-26 ]

016363031315 ) (5)9)0

Diseases 1999; 28(2): 291-296.

189. Zolopa AR, Andersen J, Komarow L, Sanne I,
Sanchez A, Hogg E, et al. Early antiretroviral
therapy reduces AIDS progression/death in
individuals with acute opportunistic infections:

a multicenter randomized strategy trial. PloS

One 2009; 4(5): e5575.

190. Boulware DR, Meya DB, Muzoora C, Rolfes
MA, Huppler Hullsiek K, Musubire A, et al.
Timing of antiretroviral therapy after
diagnosis of cryptococcal meningitis. N Engl
J Med 2014; 370(26): 2487-2498.

119V slsps « 17 o)ladh (el g Cuwyy 5)9s

ohjle (Al ok slEibily alas \Vp


http://jmums.mazums.ac.ir/article-1-11580-en.html
http://www.tcpdf.org

