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Abstract

Fungemia is one of the most important causes of mortality and morbidity in immunocompromised

patients. Currently, blood culture is the gold standard method which used to detect the fungemia and
identify the causative pathogen. Isolation of pathogens from blood is very important for doing
antimicrobial susceptibility tests and prescribing the appropriate drugs.
From the past until now, several new blood culture systems for detection of fungemia have been
introduced. In the past decades, aerobic venting broth based media was the best way to isolate yeast from
blood. After that, biphasic medium include enrich media such as brain heart infusion broth and agar used
successfully to increase yield of yeast from blood. The next significant step to isolate thermally dimorphic
fungi from blood as well as yeast, was using of lysis-centrifugation system. In this system blood placed
into a tube with anticoagulant and lytic agent, and after centrifuge, the pellet culture on several
appropriate solid media.

Recently several continuous monitoring blood culture systems developed. In some of these systems
including BACTEC series system, growth of organisms causes decrease in oxygen concentration and
detect by a sensor which is at the bottom of each vial. In some blood culture system, growth can detect by
fluorescence caused by shining UV light on the sensor at the bottom of the bottle.

This review will focus on the several strategies to improve recovery of fungi from blood in blood culture
systems.

Keywords: detection, fungi, fungemia, blood culture, automated blood culture system, non-automated
blood culture system.

J Clin Exc 2014; 3(1): 87-107 (Persian).

87


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

WO Ilal al se
151939 hngly —bigel
(AV-10V) 1 o)lais  @gw )93

OO i S b g 33 § i 5\t SR

Mok e 95 w0l ol 55

s e

S S el 53 S8 § s 5 ol GOl ys 5 sl Cind slagslan I3 IS 4 s sladlu o

s 35 e Je o ege 5 LSS Olse 4 bz 0B Sl (SU 0 latisie 5 wrler (208 Glagolen Lol diygs 5
ebld Al e O Lisie e Jalse glold Lz (O s)llkal (O SIS el & ke G pte glacs)les
Sl e Oloyd &1 53 5035 Cntl Sl s O 5 L5 e 4 Dte Oljlas 55 O ST Lo 5 baz JB 5 lags STL
S O A8 poms GESUSS pll g (9305 S AE S ndle (b s sl Sl B canlie S5 5 5T
6uw,;};@|nsou;,,f%ﬁ,tsL;ua}apﬁ',u::6\ﬁuﬁ@ujT6u3,,a,:iw,=.¢wnaf
O S N gl Sl 03 8 sl ez 4 ST 3050 3 bag B s bl sl 0 S
5 b S L sl S wa, Ol &S 5 g re 5 B ojlaas (Aol 56 gl b 3 5B o CuiST sladosus Sl eslinal
3 s admn (Slabdr 213 o e 3 0 ST (glaaind Ol 5T 5 (23158 3 pmion o813 1y BT pela 3 (5 pasea
505 alisie Jule (ghatiy lag B (silulde GEIE 5 Saks e ) bl K5 e pki ks S 0 S
¢SS m;tf,\ Asy jasii s BACTEC g S slaaied polde (il 5 Sl gl Glapton (1 b 0T Jis 4
S it S el et 0 UV 5 2 51487 il g6 Ol (6,8 0501 5 05871 2015 4 ol (5o i

Sl Jodll 52003 Ol s dlie pl 55 T ol 4 055 ST (Gagtus SUAZS Jhy o frage Sl 258 (o0 Jool 05

o 4 S S )0 53 (0B Jelse (lulder uils Rl 4 e 7 SIS 55 m 4 O SIS plnil 31l

Ca.w‘ ol A“P‘Jﬁ ‘JJ;U;‘

Sl sl e O S Glagus WSl il O T Y T DI BRI L

o

400

3G Sisie ESG s o Fy (bl glaslis Jsp 03 tly Gl sl gladle s
4 M Olley 6y Logas (S5 eliSwug 23 S WDk m 53 exler (206 ol see
I el Glailays Cou & el Cans F PPN AP SO T Y. S 5 F G TG COR DU
AR IRV PR N B else ssam b ez (-ALl o3y ol an

@ﬁgu:wwg}psgﬁofui:;):

Ol el Ol (S, pske Rl g getils Soliio 2aS )

Ol el Ol (Say r,l;a\i:u (S oSl ¢ gl 18 s Kl es 8 5 el g Slids S e Y

0 (O Ol Oley3 ke ¢ olezr | s Ole L ¥

(S 0SS a6 Sas sy Dl S e ¢ STy (uliiz B 5 (s S 05 8 ool @le;c@uﬁ,} 03l e oS (6L 1 sns ook i

Email: Shokohi.Tahereh@gmail.com
AARVAC N P RgE W/NNF Dol g ol s /PN 123l s 5

1191 Bus) o o)lads «@gw 8)93 W0 e’ adas  AA


http://ce.mazums.ac.ir/article-1-136-en.html

[ 8T-80-G20Z UO J1'Je'swunzew ad woJj papeojumoq |


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(25305 J03AMT )3 ACHRS sl elnw SlaCidyiny

QeSS

Sy @M 2lanl By, Olge 4 0 CAS
=3 O cwl Soke WO slalisie el
ladiod 4 & Se ey 055 4503 onlin O e
ceelin glas 53 05l 5Kl 5SS Laome (551>
4 CiS Lo Calee a0 sV e Ol
Calis (slaeslEls S (il 5yl
I AUl 5 b et (SSlpag (il
5 OT Jlie (ZiS Laows £ 5 odle L al ol
3 05l Ol Sde (ST Lo 4y 05 o
s bl 15 Sn Lol )3 05 S sl
(8-Y0) 51

Pl sl O S bl 1y S W e
Sy gl Sy 5 L ;STL il 035 Lol
PBn L 5ol 6505 (ST e il 50 oy 0
3BT il oy 0 255 4 o Sos
el 31 ey s 5 S s i)
S Jordly s Gb b bz 5 el Hla 5 (605
555 bl 3 lled

OT 4 g5 & 55l Jaoe ladyy I Ysane
AYVY9)3 9 o o3lazul ng:fof Sy L e
5 4 0 b e 5 S (6, 8055 Jomo k]
35S 0 pdde Vs Gsieds e mlavod
5 okd ales Ot CAST akd s 4 el Ll
Sy5m 53 33,50 @ O B ash e € 5 e b A
S Sl 4 0wl S S i e s
S 03 s ey b OOl O CiS
PR g Ose e s e 4 LIS
R RPN RUH G Y
ok oLl iy 55 Ojsw s Sl GEL Sledo
ST malS gl SIS oy rage Ll (APl
Seeds lp dsly S elid 4 s A8

Srsds s 55 51 6,805 5l Ol (VCwy

Ol Wl Ol 53 Dok 4 ()8 lacisie
e 65 Shilaw 5o Lliste ol S Lol bl o
5odd G ahy G e Sl id 5o Vb
Al sl gl L Obys Cow lall ) ool
(S 5 SLag s 5 Gla)s oo ol
e 515 Kl (g5 4l S 5,18
Se Vb S BT Olays 5 655 e s
slals iy alawle (M0 Hlaw Al o
Saisie Olys 5 68y aa) 53 odd b
o e 3 e O 53 s M8 S (208
35 o Jlo Ol 53 ez B 5 03,50 sl la s
Mol @ a5 plie I Ssie slasles S S e
AV Cl sl < ‘.*u

33 o sl 5l K os oS
paii Sl S Sl b e gl T
ol SlapdBls Sor (Qlebid 5 o B (S
skl 3590 oMb 3 Ikl Olge 4 D Cise
S o Jalse e lulis (W3, o 1

ol Cand Oloys &yl 43 5 oo Cunnl 3
383 Sapm Wyl Gl 28 Canlie &S 50 3T
S s g 0 a8 il o sl g2
oLl .ol Lgﬂyw\fgslfda;ﬁjgﬁ;ﬁ@\:;;\
Joloe e 4 O35 Cote mls A S ol ST
03, Gsiedd S| By Sy gl sl
Wt S Gl S 08 pKa Ly s
PP eSS ST el e 4 e
Ol (6w 0333 il 53l 5 (S gm 3T (Gl lie
ONss 5

S ol S 2SS 3 sans aw (b s
@bl a5 0 A5 il Glagtecs 4
Qs 53 Sl 8 5 Sy O 45 2B Julye
el lafaslly s 5 05 CAST 4 LS 65
B Jalse olalis 3 ods bl (sl iy 5 0T

.:ﬁ@‘\:"bﬁ.;)}&):

AT 1waw gluG ) ojlad w@ow 8)gs

W0 Ples das


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

15191

gl apnld

23 05 CiS 6l 0 Ol Calibee Oladls s
(r=r) (i oo Yo e ) 2 LoV Bl -8l
(e b ) 2l (oo 1-0 0T8T 05 sl s
S ool s 4 gl 0FYA el 2l 40
iy 3,03 ol o3ls iSO o 4 (S 05
S 0y ke 6 a Sl L L s
O LS e mlE dop v LB ol el
Lo 4 05 Ol Cand (MFVOLL o il 53
A e Gl s 2l Caeal Hlw 8 oS
ST b aos (0)my 4 &S Ol 4ns
slanl ds osle sls 0 S slag
I e o 45 035 Dl Il s
Sl 5 LS ST san misd 04
Sy Bl5 or cmmmen o3be pl Ll 358 o OldaS
333 AL o ol (sla e 15 a1 an
o W 0 SIS G 4 O el Ol
G0 S 4 O O35 LS s 1, SPS
5 @S 4D Jalge 0ds 35) s 4 i Lo
Wt 03 dmsn o e liS Ll gl S
A ur_m.:stf,\,ﬁ:p Gl 5 s, uils
CiS slag ke s G i Ol (FY-FRLL o
4 Y 5 o)led ol y3 04h e oS 55 O
25015 L, 0l 5 05 e S Slllae & i 5
ol 0k 05Lal Jlearl ysb 4 Llosls 5l 3wy
e b ol 0 LS gk pan o
1D o 53 S Jams 4 05 O 555 OBl (oS
o bl opl (Bse oo Ll sk e oald
AL sesls il oy S diy & Lz (53050
slacs, S 0ds BT 5 dde sbds &
) rsSe Joalse sy ils cold i SB

(FA-00) L go ol 331

' SPS: Sodium Polyanethol Sulphonate

J)b)ﬁw‘ ol oJUJ g_)}> Q..&{ nglz u:)i.ﬁ

(06l

OS> x> (I Slwly 30 Otk =] tsflm.‘»l eIy N oosled Jouo
O Sl Cdo 48 J g 53 OT 150 9

. Slass
S5 o . . s
axdllao 4L s afllao Slun! axdlae
Al .
Gg*
I o o
o R) o
ol sy ay FRIRHEW e
AY) 55l
il | T Loyt 7 doe
P o AV e LG e
Jsa= 53 O (*0)
Cia doys YV (,5
e ke and ) (s
| P e A e
0.001)
O e
P4 sl
22 05 Ol | O A8 o) O o dlis
SRS ke > L e > L 3,llul iy
" ’ vy | 0 S
SEos S | 5l S o Sl S o (¥¢)
Syls | OVY s lll FRIRHEW
e Lo
A ol
Ao 8 g el
3 O Ol : : :
e Loy VY O 20 o
O S . .
S ke s VYA Ak \ ol
56 O oS - S .
ol i 0 e
,ls ‘o
(P<0.001).z o
BACTEC

909> x> (ow)p Shwly 30 DWWk (S g Jol owiyp Y ool Jou>
U9 s ol 50 U9/ Dl g &8 S1

S Sl .
Sloal e
S5 domd 390 UgS
» 90 U9 o
Al
XD slapme
Gb o ST APY T
calhed 2 Aok ) e
e - YD b ok gl
Cate 0 Alke YO Lot | s o |
e o5 g2
S sUCFUMI =
e e CECSN (A ol
[ YO > 52
ol O ke Y0 tens L S
>10 CFU Bacteria/ml B
. gk . s LY B S;};):..«l
s O LAS O Lt sl : O
| oo oS ke
.})a
L il S
5 b Cte ams VY
R e e £, V0 lo
OEPRERVIS B . e | Sl
2 Lo A e o o~
A ol ¥ L O o
A Jol e ¥ e b 4t s e
(P<0.01)
po
S de ke gl S sl s
slls,
Sy olsgme Sl el YF
RYLBYA P INCE Calisea Sl
4 bl s SGl  cily
< _ L s lae V/) O/ Sl (FY)
Lsg 03,8 Tl ,s K5 g ST
oS s
JUEAPNTESENE-F1 VA U PITS
O

1191 GG o o)lasd «@gw 8)9s

b s aas Te



http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(25305 J03AMT )3 ACHRS sl elnw SlaCidyiny

Sl 1 8 3 Il (g n slags
Sl Silsae 5 Silsa wli glag ST S
o Vgeme OT TS Lo 5 dies sl
S glag b .ol Soybean—Casein Digest
Gl @l e 5 B ojlas sl 055
L L oslag s s L S pan 5 e s
sbossL gillie gl s Columbia Blood Agar
2r 4 Y Jade 53 .(0V-0V)3 g5 e oslinul (g5l en o
#lsp S5 LS b p 6 o) g 4 5 Ol
Llasls y 0t CAS ez s Jpe 5o
RCIW PR Y

O CAS Gl o g 4 ol LS5 Ll
bgsspl  (pan eler Gl s il
Ji, e Cel &S Wles S o5, L Charcoal  fue
Shlen @l s cnl 5 o0 S 50 (BT 02
SO o o les S 5L s oS 5T
Olj a5 das oo Ol dalsd Lsd o 4o s Sl
Solsn slacs sk 5l oS bags oyl b 0us e
W (Jgone (S5l 2 0 5

Log lel 08 S Op cuS sk
Lyl ol S35 3! Vgane godd 2o ddy gla, oSTB
Eob T 0s 8 by oS 5 eSS ST L &S
s s ol 5 8 e las ST sl
O CiS 6l p 1 es g (6 %S slamil s osle (g9l
.;)\;6,«.5%;(.:,»;\:5&\5:;,;

ol 52 0F 3 e n S ilulie oy
O oS lag b o ie Lgl.ag‘i}fwm.dfjﬁ.':m
052 A LS le by oS g 55 3l 5e (G5l 2 gemiee
Ol Lo s - S Db g 03y )8 4
Shcdas o Sl 1 05 3l b jedee (g5lalis

.(99490)3)‘3 S¢r9 Lp;‘u_ﬂ Ls‘;’ S M‘}-&A?

2 - BHI: Brain Heart Infusion

EP iy Slwly 0 Ollae R 4 ~s|l».>| Ghlf.ﬂ ¥ oosked Joua
0§ S 50 g Lo dxl Jga 50 (AOIgd F1 9 ol tasxe

b by
S5 B o 43l s cis Slaal i
axlllao ittt 3390 axlllan
BHIc o)l | e ciS A CiS b s lie Sl
5k | BHI s b 2,6 | Jab O Lo (BA)
P<0.001 | va , 56 NS 6 cus
@l S A |y Sl L
o | s BHI
Sk g s Sy 56
RER WP
L T O R B B A <
ciS s | b o BHI | BHI less | Lasie )
BHI L 0p | W8 oas sl | &S50 | e
Kb e | TSB Loy sy | s oead el 038
Sl bSO S O il | e S s
(P<0.01) TSB) &y, | casy
ol A5l O
@ ke 5 | sleSL A | slelS Lo Ay e s
4 5B | Sl B s e | s SKOB Lo o
Ly e | B g e | s S |2 &)
Ol ) (P< swslis | 0g 5 Sy | 5 K36
S S 0.001) | L oy Sy
o slesL ST LAs alie
i T V55,8 5 S3lsem
33,8 Ogn 3 el Sl
s e S,
(P<0.05)
Loy VA | e amlis e |k
GLILL | gl S Looes #\)
SV kB edslas | s Sl sl
I (S5lpp Lams 03 S e s
(P<0.01) .xuz bjeee | 5 5l
dypl 7 el Sl s
oSS S
e B
t , (P<0.05)
T TR
5 ki 5 b8
[EE TSI PER
TS
Sl ol | ger s 0 S dm | 107 cfu il A &
PILLE WS, | edbs gy CadMe | s [Pty P #Y)
e Rt R R i B e i R NP
ey O | P o Bl P [RPNtly
el S el 53 s
O S sl
S A Ll

gl LS b ol 05 ST Glag

i lademn oyl ol La s g3l sl b ol o
Giluldr S ol 0 Y gay 8 Slyls
Llodks b Caltiee Olles 3 Calties 0554

QM‘GMQJLJJ‘&JJJQT&!}J"GMAAS

qi 1AW (GG o s)ladd (o )93

W0 Ples das



http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

15191

gl apnld

ol 31 3y e b 6 s st D) e
Osls OSS L O CiS Wlsy e 03 oS
ST o 53 il 15 Sn sy OG0 5 i

5003 55 0 ol 3

09> CiS” S i
5o e O SIS Gy el
wsc_u slag o 51 0T s &8 ol Sl gl 8
O S5 e o3lainl (ol owd S (glyls ST O
CES s Js a4 bl Ll 5 s 05 05558 )
el 855 €SS L BT 058765 5 o )l i 5 055
DU 3 5038 bl OT psss 555 (Flosm
L S 6l Ygame CiS Lases opl . lias o )l 3
595V Vseme 35l Sl Ol ) ke 5 555 oo 03zl
Bl3a) e ol 53 ! 318 e 4z, WY s
25 ek gy ELS Lase g Sy S sk
A Dose 4 Ve 5 W,y e sy D)5
4 pMBl 0355 0 OLLaS Db 5S35 sloml (O
S Sl 5 e S EreTeSS, 5 ol S48
oS Jolse glils 5 e 0287 sl
YE-FA 5 56 Ad vﬁ)&p S Oy e 5> 3 5h
2 Sl Sao Va5 58 Sl oSS dyl el
SVE) g o 0315 G Ay o IMe Oy LS Sladame
S5k o 0 S Glag b 4T s 4V
0 Cempen 5 (VO-AV)3 55 o3lizel wle 8T sl
gl oS Lo 5l p 8 ST 5o & 305
0303 Sl 4 5l 3K edalin 09 Se

Ao

SO 30 U9 LS

4 ¢S syl o bzl Gl (gl 05 ciS
Ay Slaogas 4 dr g Loy ody Sslite (amish
. r - - - . -

e 33 N, 15 g sy bl SIS gl

it L AMRLLT GbeSSE by

Mgl 0oy laz 50 &b o b Oy culs” Lo dwslio tosled Jouo

09> s
. N ORI )
AxD S, &,
éfm‘;‘ PRITANpFIY Eahid ISTRIPIN PRI
(€234 i
s 450 Aoy 20
¢S 56 o BHI 5
3ylse 3
(ool a3l L
o5 Ko e BHI
s 4l 50 Aoy OV _ <
L oo sl S Lo
56 o BHI 5
Lo 51 oslizal S oils aslen
3B Pl
BHI cs S  laelS BHI
s a5l Aoy FO o
[RCSS P SS5S [TENSTE
31 LTSB 3 ) v
ails aslpn ] o Fa 2ol
Ll o (B e
Sl il 55 LTSB
e Ol doww g2
1) b yoins T
Lo 53 55048
b R
Sl sl
Dy gaS
Loowe auslae
2 05 A4S
S e b Lo 3l Ao s VY <
< <, X LesS 56
36 o 0 YA 556
236 (2 0 EESEL
O 4S8 S Lame oS
e a8 e
_ o B JIyC R *¥)
Sl 5555 Sl o
JERIREY Sl
Y- RTINS
Sl jedee
O oS

Jssl by e Sl slalis el Olse @
oslatul o ys v/ —/00 bl L SPS b sd) g
Sler ol 055 linl Sl (6,8 sk posdle oS 550 e
SLsSsm AT 0ad s s s
e Jlge e eSa 5 5SS T
osle 3950 55 Ssm S B Lles 5 OlbaS (oylaT
o a1 alex 5150 55 YIS SPS slissl 4o
OS50 ¢ o plo Gag SL sl LS Ll
gl 035 Dbyl i el p s Ll
Oljee a5 55 V5 (i lalos 51 cim 53 [SKioe
Ao gl Ll S s4h e Blol Loy WY
Sllass b clag SL AL, » SPS (o)l
5515 OlekeaS ot 5 SPS ()lga 31 S5 3 b
(BV-79) A o ialS
s Tl Ot ST glags s S5 ¢l
4 BT 5l b &S (e CiS Lome y0sdle oS

3 _ Castaneda

1191 GG o o)lasd «@gw 8)9s

b a5 das TP



http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(25305 J03AMT )3 ACHRS sl elnw SlaCidyiny

23 ol A=A esls QLS 1) O sl ciS
S Sl oslinal 3503 55 (e b 4 $KS & (53,150
S ey B ojlas Kb 0 S Gk
LEL ol sl (a3l ga g fo el 05w b sidine
S el 534 pi¥ e ol O gl 5T ol e
Sslime g S 5 g B 0l SO Ll s O
SN bl (SO0 aS gk g Sl
she a5 s STl

O S bz b olels spg 03 i C‘f
23 Ly e &S g Sads Sle 3 B, gl
s Oy Sl 5 g plelid ) e
Sonts Bl ) atess 53 (A58 0 g LT
olalds Olge & EDTA (g5 5 sY 551 slad )
S5 K s Ll 05 Gl sl
A 8 Gl e S Ol S sk
ol 05 035500 ) dm Gl o, Lolis
e e ) e g Lad e dLad o
5ok w593 (95 mle g ek Sl Sl Ladl 5
e el i b gy, ekl Oy
Chocolate Blood s Trypticase Soy Blood Agar
5 ojlas JET 58T 5528 555l 5 Agar
So0 ¥ Lol sy 5o s edls SUST R
S s sl 590 VP 5 S sdh ao 5 O el ST
o 3058 Ay @I 515U 55 lias e 5 0L
Sl @y Losas (ol L8 o I3
S G SSL sam 5 055 Slag )l 5 bs s
@ aS Oladlles & 5 a0 Jod )5 Sl Cnlis A
3B il 5 Sk Sle G e ()
el 2ils ol oS Ll wstls O kS

e 03 33 (St Ol s e (0L sl see
3l 0 bl e Gl ¢l 0 S
A3 ) el 0s 8 sl e 4 oS S
S 5 B il S o S 51,8
sbul b g SuS slag e ol ol O
Ojgm bwg O S o fSgid S8y Flose
O A 5 ¢ syl

Segp g S Sldls oJol ;il’ S s
S S 0 iS5l gl sl
BT pded sl 5o 656 S8 Lo
A s bt Sopar e 5 B ojlas
A 5 g A3 8 slisal Jhas B e o jlae
Ojsm &5 bwg gdite Glaw 055 il e Ve
4 g3kl (aoler gl 0 SIS s 03 il
155 g 51 sl s ¥ s Syt Sk
iy oMo Bl ke O dljs) O S
Sl 033 BS L posp 2l o 5 okE (s
o lili g 1 LBT s (53, gl Sl (0 S
o 03 st el Sl OT s 8 ks
ERINHCM| Gba O sleis bow 0L - anflloe
Lse &5 Ah osls 0L 5 eolizal 55 b ST ol
S G B s 038 Flosm 5 Kb g oaS
S ol kl 0 O Lge 5 o el 055 b O
Sl Gl ShIH 4 e daz B s,
D)3 5 oo O3 g5 S

CiS Galeses js aslsa 3L (eadaze Slallls
SlaciS L Sl oslaal 5 YN Jgeme O
1 os a8 Sl el olulid I3l s eS5b o
GYOAF st 5T Jsdo) Lilosls 3Las

Ot S S bl il s S 6 s &S5
o b (O}:MtijT)rE"ﬂ Osls S 35l Coeal
ol LT 35l ST J gl ool YFFA 53 O g5 S
CiS gl Osln ST 652 p g3daze Slallles

D3p S g 4 S Opmlb S (B> O

W e 0BG ) s)laid @ 3)9s

W0 Ples das


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

15191

gl apnld

BACTEC radiometric Blood Culture
BCS System

O 58Sl 0 ST Sl g s
2 (C)F S Lo s Olas S pke clajle
Wy LS s eslimel S b ]
SheSl 53VF S L L COp a1 e
S o5l (Slo) g5 D)3 4y 5 0kt 35T LS Lo
SRIB S g a5 bk e sk
05 STy sl s Ol 1y LIulis Cop |l
Jole plls 5 cwle Gk gy, Sk
o B de 6,8 e o5 e 3y 23S
3 R U PR SRy (e
Wl 435 )3 eslial 550 0 2SSl

BACTEC non radiometric BCS
e 3 i glade VAL lgdle Lol s
Cop 5,805l alul p &S s o1 b Sk gl
L3, o Jer a8 O53le (6 ey Sl L
S gedd b (e ot LAse e o clad e
5 odkd JobsS Sy s Obj Sldr gladde

.iw‘jc.}l.w??' W)‘):JJKJZ})

Bio Argos Blood Culture System
5055 Jae BACTEC (503305 ;i (i 4
oSl a3 Opole (s Sl b Coy Sl
BACTEC e M1 Ll ()35 00 (5,5
Uy » laied o)l s Ole 3l 5o 3 Ogsle  wiad

Sl ol ol b s 250 pll

Continuous_monitoring BCS
K gy K sige b O LS (Slagtacn
O S Glaptn Gl iy o pegs ) K03
SO a8 laadad eyl Sl Ol &7
ol 03 Sl s S gal 3, urmtstf)b;:“uﬂ),z;
ok 4B Ve a0 CAS glaalid gt

= e (W Slwl) 0o Ol an 0 okl Jeu
Og> s 5l @b Silela 53 Saai pilu
Sloal

Aoxis Al 4L axdlae
ST ° adllae

O IS Y )

AT P JORORS

Sl p<0.01L g e
) R b Ao
St Al 5 e . N St
L 3 S Al ..
Lzl il 5 b 50k Sl @)
L 04 (deo,38Y/¥)
o oS ) b
ot oS g e
s
7B O LASTO )
Sl p<0.01L & gL
_ 45 Y4 (4o 3 OF) e
Ssb Al e | | H e Jeb
B BUNS ST IR L
bz il s b 5 a0k Sl @Ay
R U5 JUp
RYSgOE gl E
s
O S VFIYY
shdy pli | S Sl e b
Loy s (B VAR (deo 531V /TY) Ay L

Cin) e VeS| e b e | e s
e b L 3y | FPAPFE 1 oK56 | L Sk mle @an
I et gle 5d | 0/20) 0 CaS Sk o

(P<0.02)wus -6 FPY  (dwys
G

A ke

Ny Y R N A A=

S e sl slagl il Gl m sk Sle
b 708 (s5leltar Ole 5 03 505 Jor <5056 o i
Gl odae Sl Cwl Job S 0
b o 0 iS (e 33 35 (2B OS5
Sin s a8 5 amlie sy 55¥s50 5 43T
Gl S ek Sl 55Ye50 e
DL oS Gl ke b p Y S LY s

Ol o 05l

G5 il Klogi| (S e
sk 4 (LS ,E 5 (Gobey @3S Yl o s

e fl 5l ags 4 phBl O IS LS S s
ol 03 les ST 0 a8 STl (slaptae
oS Lo S1oeslind s o4 b i
> 055k ol 5 Bl Pl ol oo la]
S SSUS gl s glalis LB 55 oS sl 5o
o3ls pby Sl 4 STl Slaptss ol

Z('F?)-U}fb@

1191 GG o o)lasd «@gw 8)9s

b et alas 9


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(25305 J03AMT )3 ACHRS sl elnw SlaCidyiny

s slals FA STl 1 oKans BUBL '”st‘
L5 ooop Gdee Ll 5o n 51 basTeh )l
Gl e gy e oS r)\.xﬁj}h,%rpm Co
kST AU g0 &S Jels (e IS5 6
S5y pf s e Gl apags &S 5 e
5 i 5y ki 2o €0y 3 ol el 3l
3oedkd 25058 bug OT Qa5 053 5l 5 AU
LS oal S 5530 bl ($5Hs SIS o
oS s Sen &G b Od S g 5 A I ey
Coy chle 4 LK ol ous L3 8 o T
53 oyl Ko TP P R E S NI
Pl Ladls pl Sl S5 B Ve a5 s
SLIRF O S (g Kos Sle 4 Lpd e
Sogai 5 25di o oonp Cor M5 Bl 5, 00
OLej 13 0 0dlijL 5 Ol e Sl sl Ly Ld
2 f >

(Jols Calis #151 L BacT/Alert gz o554
Ol L) Silsas 5 ilsp O S lags
O i8S gk () Jde Ve L O =k
Silsr O CiS Gk WS o sates
Ll o s 45 FAN

BacT/Alert (o Ui g eodae Dladlks
Olej 5 odd el 05 Olje (kST Lams o>
Slandlan 53 QFFY ARl 43 5 &y g O gy ST
SRS PE e b BacT/Alert oo 5o
o S5 S 85 1 anlie 350 Sk Sl
Ll (Glulder 5o S gl ) 5 Y5
Ol 1) Hsios LVl 5 p Y peS leadly s

.(a%)sls

4 _ Fastidious Antimicrobial Neutralization

S ks besls 5 oedd ey (SSsS
Sl e ol b T el S
5 Selrosls T 5 55U 0 el ST Slaand
gl ot Ol (ST 0G5 s Sl
A a5 S psle St pl ) il
el 5 Ol ST i 05 ST st
F o af dade 3 Llodd > b Cop (5,801
o 2 4S5 L O a8 Calthe bt |
o)Ll gl Candy 5 psSer Ay e

NGV PR

Casdg g (519,500 9By (RS 0920 (45 C2S SlapTucss F ojlod Jpuar
2 il ) 31 alzipglie S5 52le

Sayysiile . . CtS (lapTass
. (9,50 &) eSS gt s
[
Radiometric Co, detection BACTEC 460
. BACTEC
- Infra red Co, detection 660/730/360
+ Colorimetri Co, detection Bact/Alert
+ Fluorescent Co, detection BACTEC 9240
+ Fluorescent Co, detection Vital
+ Manometri Co, detection ESP
- Infrared Co, detection Bio Argos
+ Manometric OASIS*

*OASIS: Oxoid Automated Septicemia Investigation System

Sy jgige b g9 et Slegil slapianeas glyil
pole

BacT/ Alert BCS
L &Sl gl Glaptunn ¢35 sl BacT/Alert BCS

s (2l 33 Amed O ST plde Ky s
15 355 0SS (g a6 55 ) g 6
o ZuiS Lamee 511515 aad gl & Ly S
ladg dlax IOy ST 4 Cond e (pl 555 00
OT @lzl 5 0 5 S laoee LS 5 5 055508
L dasse s o3l COr & Ll ol 3585 LG
35 b8 358 0 a5 COp elapud 1y S 2
sl Gl Hab e OT j3 jguin &S ST L Lis oy
sy (p) S (o 05554 O A5 5 HaCos
Loy sl by Sl e T gL Lo o
5 03ls 685, ok syt PH 288 5 0555ua

P s DSk GRIEEel g asde e ST

90 11 GG o o)lasd «@gw 5)9s

W0 Ples das


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

15191

gl apnld

Vital g5 S iumw
L 0 S Sl 51 (gt S dis oo ler
235 0dd atle 4l 55 4 ol pgle K4 e
G e 2l 93 3,8 a5l eslinad )5 Lyl
S oyl sy mle LS b 3 Cin s esle
LIl 5 Loy S Winsdke sbds bus
Sl o rals ‘urw;tf)b;_.p Liy Sl A ST
05 a8 glaaied B 515 o 5 SO
S Sl 5l Sl o b 0 0 gl 3T ¢ 50

(A4 V)] Q)L&.‘Lﬁ Q}>

Oxoid automated septicemia
investigation system’

e Dl 5 A3 (B VASF Jl o e

Ly glls gl Kol x4 Sl BSP gne
3 g o3lizel K e gle sy 5 bl S
s e e S ) e 1 (65 (Slanlas 5o
Loy Ladeis Ol Osp ol S urw_;tf)|jj§:,,

) Sl o 0315 OLzs LT

09> s 3 76
5 ol o sbslen (NIBIL L ladle s
Lo o Olays 53 S 5wl glagyls Sl eslizal
5 3ae Gk (b5 g plegisel GlaOl)s 5
503 S gal b laz B a1y e Ol sinial Sie
K g P R YR P P
NS S prles kel Bl 25
Fa Lgy Gty 5o & Sl Sk o rege
4 2 e 5 e 5038 g 1) Obles Ol rzel
G ey e bagyls 5 oagde 54ls ol s
-y Ohley 53 (eis L Slays exly
035 5 a4 der 5l ooy laldle gl i

S EdS glsl 5 S e sk s

> _OASIS

BACTEC 9000 Og5cais i
8.9 1Y+ Elgl ol

oalitul Sy s eSS Ls o o2 5
Alodd sl O SISV gYF b b L g 5 sd o
Soybean Casein Digest sslazul 5,40 S Looes
ey w@wpoTJwajt,@\
4 o3l 3) 50 055 Ol jon 5 2513 3 g 2 e
e L R P
dox Sl ol )lee lp g o o b
Sl Sn OIS 55 (Gl i 05 oS O e
5 oAUl bl 5 sk ¢ e s UST
D i gana s 3,8 Ojpe gl

Mbd:?‘}ﬁ}oi&%ﬁbﬂfd‘f}m

ESP (595 CulS pumw

Sl 551 Gl et #1551 51 4T s 1 5
b el sl Sy e b 0 S
g O CAS glaaiod 5805 0pm
Lo OpelnT el 5 Cl i8S
o34 <slas BACTEC ; BacT/Alert Lgl.a‘._:m:..:
233 LSS (Gllsn e O S gladind ansls
Sl Bonpmise b S ddy Lk
Loy Sl edd sl (S el 8
OT S8 lame 5 355 0n skontn Lol S
Lgl.a‘..wj'lf)bjﬁ:p ! 3 Soybean Casein Peptone
.Z! Proteose-Peptone Broth (¢l sa o

Sl =L s S g3 Olalls
053 CiS g plo b auslie 5 ot
g B g o plawil G5B g 5 5 el Sl I e
2 sl 55Vsn) e G S
ki il 8 O S Ll e il

LAY QA Cowl

1191 GG o o)lasd «@gw 8)9s

W6 S das q¢


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(25305 J03AMT )3 ACHRS sl elnw SlaCidyiny

03 ST Dl (6l 0§15l Gl Lo sas
Clys oS T 6,8 w5 JS S Sl
Loy O 2ol Co ge O (ol 45 03 50 Lo gas
Slaslay & (bl 53 Lyd e r“:”lf)‘}f{:‘
23 s Sl S s sl 5l st
s S LS 4 o S 5S35 lm
350 bl S @SSl S gy il 5
Gao 03 el G Suley 5,8 1,5 g
5 sei sl QU p8n 55 o7 ol gy 5
b 358 Culey il dalr (slaciS Lo o o
Gl o lacudsle L ST ol
.(\A)::J.f
(oo 4 S Sie 350 43 S el S OLLE
Oed 3 03ged Slogig ar g L O LIS Sl w
Ools OIS 5 Ay (e 1 l5s) GBS ez
b (Sl s o5 a8 slag
Szl pedle 5 oo a5 ley L WD
Olbe 53 Cdy b Glagz )l Ol Ol (5 5L
S ol B gy Cov L Sl Cins

QJ‘J}EM\) M«. &5

20 JeVe by gy 3 colau
Sdigns H bz b = ki
Q§> CuS

CiST St 3 abe i iy 55 L
e (2B glalise el oluld Cg 0
LS pammigh 350 3l daoys 00 35l 55 Olomes
S sl 6505 4 s els i 0
Dl 5 B k3 e e Sy AEELST
OV D)y oo b5 4 (659,00 YalS Ol jles ool Ol

G JsSse sla gy Sl eslizal baly pl s
Sl ST 53 (rews Olin 5 025 (orolin Sl

A @S E s 2y Oyl s Ol Slidkes

Sz b sgyy Lol Glads L s )l
ks O 535 4 bl 5 gy elaw oyl
dop 4 e Dby pl Gl Gard @ s L
4 e Sl 0 5 prlee e Sb LS e S
23l 338 o Ollew (al e 5 e I3
S b slag b s ey odle sl gladl
A S S i Y S Loy n e O
PSS S 5 mdilesd Gele B ¢ peen|
Gl OLSUl s S5 Vs 4 ey 55
@l GHIH 5 0 CAS S Sl gl
Gl 53 Jols Sl by Sl ed Wl
3 St LS b 5,5 45 05 S
7l O b 0 S Sl (a0l
NCRA CARE 9 W PNV G’G Sileld Zul il Cel

oo 3,05 sy e 4 Kb S (63 lp o
Sl & S5k S Lo ) oeslad
350 5 Ll sl SO Oles e 5 0 sl S
Sde 3 WVC Oyl s b jades (il (6l .
S sz, gl s 0l S S, Y-Y
O 5ol sSCI iin Y-8 Sode V-1 C Syl > 4y
(VYA o 0 a5

S s o LS baoes (O pu gy L ]
Sl ol el (TSBIE 5 (6 g Sty 5 alasr
Sy Sln DS L 5 b5 e oslae
5wy HlS 4 glazd) Slag B s s e 5lulr
Slac S Lo 55 (ol ) play s 4 Lide
ol 56 O g g0 5 ¢l 51 L Septi-Chek oS58 o
5 eSS oS lea SET BT 55 285 55l Jo
oylbas Sy mle 5B ol on 4 L 5 jhe oy lae ST
AN Llos 5 me U5 5 jhe

s 4SSl 05 S s 3l eslizl |
ORI 5 O3S Al der 1Al (3Nle sl
olpls AS e el 1) O ST 00y Lute COy

5 00y SSbgld 0 A8 Gl Sl S

AY 1w gl ) aylad wow sy

W0 Ples das


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

15191

gl apnld

O3 gles luly s glaas S Gl
BNl o dy LS
sbols 5 JeSe LSS ol ple
Gxd b Ol 53 Lo st a2 0B s Sisae
S 5035 sl p sl oLl Sl gm!
oz I bbb jadeis Gl s ol e 4 LT
SSaS 5 eag e S 0 iS5 el 4
235 adsl Jole s blisie ol Gadis 4 SLL
S5 s S 0 W0 4y 5 el Olays 69 0 4z
Ll died Olidss a0 3 jaa eSS ol &
Sy 5 Dlallas 5 Sler 03,28 (sla i
b el gl b 3 e Ly & soes
Sless S 5 LSS pl eslinul & zie (9355

A dal

S Ao

Sl 53 5 o3k (B, Ol e 4 05 S
el 03 L8 O Sigie e else i
23 repen 3 5d e plal (01! dezes) Ol Lo
SLliste fad ooy p 4 5o 3t Olallls
eor 3 Bisie ol wld Jelse e (Gl slay
G G ey g 5 (S Ol D 5 e  dlail
Sl sie bosy il e sla oy p3 43 5,
sl 0 oslanal O - ST 3 Gl jlas

4 e Olpl Glos Sl phe sl s
BACTEC 9120 e 0 g S S50 51 (gl s
Sals Cel &8 wsl s (VYY) BacT/Alert 5 (11#)
odd O Cigde oliS sl false slulid Ol
Slaptew ) YL laayia Bs 4 Ll
5 s iy Sl Slos ST ST s ksl
st ool 2yt oslial 0 L35 Sl 2
@b pde 9 035 s 53 0Ll O bl Sl 55
233035 oy Cud OLE 5 ot slaelans

O S s (Sl Jasdly g1ns 03 G O g0

FIl 5 (b ) al 53 e SIS )
NCRRDERS- P

SL ST al (S LSS ol bl
Sl a3l eslizal b 5 035 gzl pady Sle i
Sl 55 ks &SI S O subs laz 6 ol
L s ddg I8SIDNA (gamb ile ouls Cliblone
58T 5 sy S e Calse sla i,
03,8 415 olals 5y

Ol o Oleys Gaiosd ol gul Olejle Jaally szus o
b slciie Sl o5
Glsib 5 Laki Cgr S(EORTC/MSG)
3,8 0 S edlial 3,5 e 3o Obles
Looley 055 3 Lag,B oSS sul b,
$Lobas ;3 PCR gla Jgy b 0 kS slaloses
slasl S 5 bl oo RERY (el B
rler (B Sole St 5 Sl okt Bl p5Y
3 SIS 5 g S S s LTy (S e
e b3 O3 T e il caditns 18 (slgsLeST
5 Ol v i Sl o)l sl
Ciliies (slaos S 08T Ll 0Ll
wesleel o Golesylllll sde s Slaees
23 (hdudal s o5 dzmes PCR & (S sleiy,
O Aol g e (6395 4w o]

5 ol (T Olady I (gl o
3 S8 g il eSS (6, 8K S5
5> DNA ,Ls, ¢l Real Time PCR ale>
5 S5 S b 4 e Ohley 05 ladise
O ey CiS &S Olgaul jre L 08W,S
LeSTSS ol o ol o SUT o3 gie OUT
e T
b o 3 55 18SIDNA 005 ool a-Us

PCR AT 5 plosl 51 oy 293 (fooia oo j

6 _ PCR: Polymerase chain reaction

1191 GG o o)lasd «@gw 8)9s

Gl MeTalas A


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(25305 J03AMT )3 ACHRS sl elnw SlaCidyiny

Lsw sl isw Ghls bibu)ley g @
Ll 5 3N Ol il he N e
D S Sl gl Ghelaus 4 ok s s
S e (G5 ol 5 sl S s e L

Sl ot o9 5sk fle 3 05
oo 4 S S 35050 53 0K 5 Sl oY al
b ossad AST (camih p 058 S5 ol 5 y3 5o
3ol belse il gl B ds b few

S Joe 0t

b5 b bl d o 4 ole SIS 4 £
0SS it pn Jela Gl eSS 1 ST ST ]
Slogas 5 bzyB L Gl S 5 oka,ley
N ASL 0 S JUis 4 ey 5 sl LT T
S Sl 03 5= S Ll a5 o3y O DAS
(ST Olge a1y OT 350 L ()6 obe
Sldlas 3 gy5,0 b dlie ol 1S o 515
Jpam 3 L5 & 2o s a (515 5 Gl
4 S S 5 050 53 05 TS 55 2B ot s
53 s pIB] Coenl p sl oS SSGST emi
ASTG osle SIS ol 31 b jasets leaKalesT

yls

References

1. McNeil MM, Nash SL, Hajjeh RA,
Phelan MA, Conn LA, Plikaytis BD, et
al. Trends in mortality due to invasive
mycotic diseases in the United States,
1980-1997. Clin Infect Dis. 2001;
33(5): 641-647.

2. Fridkin SK, Jarvis WR. Epidemiology
of nosocomial fungal infections. Clin
Microbiol Rev. 1996;9(4):499-511.

3. Trick WE, Fridkin SK, Edwards JR,
Hajjeh RA, Gaynes RP. Secular trend of
hospital-acquired candidemia among

Jole L;uwlf,\,;_.p ells s bl LS
S e O LS sie
Sl 518 5 ns Slahs) Sl eslisel 4 e 5
23 Wlpl A8 Glys S ST s 0 S
BN wayls sy arip 4 K8 S 53l
CiS 5l b Julse olalis s s 6l o, K,
Glinly 53 4o Hshy LSl (69,0 DlS O
3yl O S ) bzl Sl Suils ol 53l
P s Al )
23 B aps s L ey oSS 4
O CiS idu 53 )55
Slp 0 iS5 GEs Jeddlhses g @
b STl 5 b ,B gl
G Sl 0 S Lss 055 4 @
¢S36 o BHI J
S50 Jirel Oipe b Ot A (aslss @
4 S Sae syl 55 O aS B
Oy
@laatod b 5 bt 03 DS L Osln ST @
O 5ol 5SS gl ol YF-FA 3 O 5 iS
O i jopate Slaalcd 03, 5 4 @
O S el ey sylse 5o OaS
O 5

intensive care unit patients in the United
States during 1989-1999. Clin Infect
Dis. 2002; 35(5):627-630.

4. Banerjee SN, Emori TG, Culver DH, et
al. Secular trends in nosocomial primary
bloodstream infections in the United
States, 1980-1989. National
Nosocomial Infections Surveillance
System. Am J Med. 1991; 91(3):S86-S9.

5. Beck-Sague C, Jarvis WR. Secular
trends in the epidemiology of
nosocomial fungal infections in the

qq 1WA [0 o o)ladd «@qw 8)93

W0 Ples das


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

15191

gl apnld

10.

11.

12.

13.

14.

15.

United States, 1980—-1990. J Infect Dis.
1993; 167: 1247-1251.

Debusk CH, Daoud R, Thirumoorthi
MC, Wilson FM, Khatib R.
Candidemia: current epidemiologic
characteristics and a long-term follow-
up of the survivors. Scand J Infect Dis.
1994; 26(6):697-703.

Pittet D, Wenzel RP. Nosocomial
bloodstream infections: Secular trends
in rates, mortality, and contribution to
total hospital deaths. Arch Intern Med.
1995; 155 (11):1177-1184.

Macphail GL, Taylor GD, Buchanan-
Chell M, Ross C, Wilson S, Kureishi A.
Epidemiology, treatment and outcome
of candidemia: a five-year review at
three Canadian hospitals. Mycoses.
2002; 45(5-6):141-145.

Jarvis WR. Epidemiology of nosocomial
fungal infections, with emphasis on
Candida species. Clin Infect Dis. 1995;
20(6):1526-1530

Edmond MB, Wallace SE, McClish DK,
Pfaller MA, Jones RN, Wenzel RP.
Nosocomial bloodstream infections in
United States hospitals: a three-year
analysis. Clin Infect Dis. 1999;
29(2):239-344.

Jarvis WR, Edwards JR, Culver DH, et
al. Nosocomial infection rates in adult
and pediatric intensive care units in the
United States. Am J Med. 1991;
91(3):S185-S91.

Wey SB, Mori M, Pfaller MA, Woolson
RF, Wenzel RP. Risk factors for
hospital-acquired candidemia. A
matched case-control study. Arch Intern
Med. 1989; 149(10):2349-2353.
Meunier F, Aoun M, Bitar N.
Candidemia in immunocompromised
patients. Clin Infect Dis. 1992; 14(suppl
1):S120-S125.

Bross J, Talbot GH, Maislin G, Hurwitz
S, Strom BL. Risk factors for
nosocomial candidemia: a case-control
study in adults without leukemia. Am J
Med. 1989; 87(6):614-620.

Gladdy RA, Richardson SE, Davies HD,
Superina RA. Candida infection in

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

pediatric liver transplant patients. Liver
Transpl Surg. 1999; 5(1):16-24.

Kao AS, Brandt ME, Pruitt WR, et al.
The epidemiology of candidemia in two
United States cities: results of a
population-based active surveillance.
Clin Infect Dis. 1999; 29(5):1164-1170.
Wey SB, Mori M, Pfaller MA, Woolson
RF, Wenzel RP. Hospital acquired
candidemia: the attributable mortality
and excess length of stay. Arch Intern
Med. 1988; 148(12):2642-2645.

Thorpe TC, Wilson M, Turner J,
DiGuiseppi J, Willert M, Mirrett S, et al.
BacT/Alert: an automated colorimetric
microbial detection system. J Clin
Microbiol. 1990; 28(7):1608-1612

Arpi M, Bentzon M, Jensen J,
Frederiksen W. Importance of blood
volume cultured in the detection of
bacteremia. Euro J Clin Microbiol Infec
Dis. 1989; 8(9):838-842.

Hall M, IIstrup D, Washington J. Effect
of volume of blood -cultured on
detection of bacteremia. J clin
microbiol. 1976; 3(6):643-645.

Li J, Plorde JJ, Carlson LG. Effects of
volume and periodicity on blood
cultures. J Clin Microbiol. 1994,
32(11):2829-2831.

Plorde JJ, Tenover FC, Carlson L.
Specimen volume versus yield in the
BACTEC blood culture system. J Clin
Microbiol. 1985; 22(2):292-295.
Weinstein MP, Murphy JR, Reller LB,
Lichtenstein KA. The  clinical
significance of positive blood cultures: a
comprehensive analysis of 500 episodes
of bacteremia and fungemia in adults.
Rev Infect Dis. 1983; 5(1):54-70.
Andven P, Hoiby E. The importance of
blood volume cultured on detection of
bacteraemia. Acta Pathologi Microbiol
Scand Sec B Microbiol. 1981;
89(16):149-152.

Tenney J, Reller L, Mirrett S, Wang W,
Weinstein M. Controlled evaluation of
the volume of blood cultured in
detection of bacteremia and fungemia. J
Clin Microbial. 1982; 15(4): 558-561.

1191 GG o o)lasd «@gw 8)9s

0 a5 das Voo


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(05308 JA3ART )3 GACIRS (sloeTmun (slacidyiny

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Bryant J, Strand C. Reliability of blood
cultures collected from intravascular
catheter versus venipuncture. Am J Clin
Pathol. 1987; 88(1):113-116.

Norberg A, Christopher NC, Ramundo
ML, Bower JR, Berman SA.
Contamination rates of blood cultures
obtained by dedicated phlebotomy vs
intravenous catheter. JAMA. 2003;
289(6):726-729.

Krumholz HM, Cummings S, York M.
Blood culture phlebotomy: switching
needles does not prevent contamination.
Ann Inter Med. 1990; 113(4):290-292.
Leisure MK, Moore DM, Schwartzman
JD, Hayden GF, Donowitz LG.
Changing the needle when inoculating
blood cultures: a no benefit and high-
risk  procedure.  JAMA. 1990;
264(16):2111-2112.

Spitalnic SJ, Woolard RH, Mermel LA.
The significance of changing needles
when inoculating blood cultures: A
meta-analysis. Clin Infect Dis. 1995;
21(10): 1103-1106.

Little JR, Murray PR, Traynor PS,
Spitznagel E. A randomized trial of
povidone-iodine compared with tincture
for venipuncture site disinfection:
Effects on rates of blood culture
contamination. Am J Med. 1999;
107(15): 119-125.

Eskira S, Gilad J, Schlaeffer P, et al.
reduction of blood culture
contamination rate by an educational
intervention. Clin Microbiol Infect
2006; 12(5): 818-821

Weinstein MP. Current blood culture
methods and systems: Clinical concepts,
technology and interpretation of results.
Clin Infect Dis 1996; 23(6): 40-46.
Souvenir D, Anderson DE, Palpant S,
Mroch H, Askin S, Anderson J, et al.
Blood cultures positive for coagulase-
negative  staphylococci:  antisepsis,
pseudobacteremia, and therapy of
patients. J Clin Microbiol. 1998; 36(7):
1923-1926.

Mermel LA, Maki D. Detection of
bacteremia in adults: Consequences of
culturing an inadequate volume of

36.

37.

38.

39.

40.

41.

42.

43.

44,

blood. Ann Intern Med 1993; 119(5):
270-272

Connell TG, Rele M, Cowley D, Buttery
JP, Curtis N. How reliable is a negative
blood culture result? Volume of blood
submitted for culture in routine practice
in a children's hospital. Pediatrics. 2007;
119(5): 891-896.

Schelonka RL, Chai MK, Yoder BA,
Hensley D, Brockett RM, Ascher DP.
Volume of blood required to detect
common  neonatal  pathogens. J
Pediatric. 1996; 129(2):275-278.

Brown DR, Kutler D, Rai B, Chan T,
Cohen M. Bacterial concentration and
blood volume required for a positive
blood culture. J Perinatol. 1994; 15(2):
157-159.

Isaacman DJ, Karasic RB, Reynolds
EA, Kost SI. Effect of number of blood
cultures and volume of blood on
detection of bacteremia in children. J
Pediatr. 1996; 128(9): 190-195.

Plorde JJ, Tenover FC, Carlson LG.
Specimen volume versus yield in the
BACTEC blood culture system. J Clin
Microbiol. 1985; 22(3): 292-295.
Tenney JH, Reller LB, Mirrett S, Wang
W-LL, Weinstein MP. Controlled
evaluation of the volume of blood
cultured in detection of bacteremia and
fungemia. J Clin Microbiol. 1982;
15(2): 558-561.

Tenney J, Reller L, Mirrett S, Wang W,
Weinstein M. Controlled evaluation of
the volume of blood cultured in
detection of bacteremia and fungemia. J
Clin Microbiol. 1982; 15(4): 558-561.
Salventi J, Davies T, Randall E,
Whitaker S, Waters J. Effect of blood
dilution on recovery of organisms from
clinical blood cultures in medium
containing sodium polyanethol
sulfonate. J Clin Microbiol. 1979; 9(2):
248-252.

Auckenthaler R, Ilstrup D, Washington
J. Comparison of recovery of organisms
from blood cultures diluted 10%(
volume/volume) and 20%(
volume/volume). J Clin Microbiol.
1982; 15(5): 860-864.

lol

11 GG o o)lasd «@gw 5)9s

W0 Ples das


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

15191

gl apnld

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

O’Hara CM, Weinstein MP, Miller JM.
Manual and automated systems for
detection  and  identification  of
microorganisms. Man Clin Microbial.
2003; 15(5): 185-207.

Reimer LG, Wilson ML, Weinstein MP.
Update on detection of bacteraemia and
fungaemia. Clin Microbiol Rev. 1997;
10(2): 444-465.

Wilson M, Weinstein M, Reimer L,
Mirrett S, Reller LB. Controlled
comparison of the BacT/Alert and
BACTEC 660/730  nonradiometric
blood culture systems. J Clin Microbiol.
1992; 30(2): 323-329.

Jungkind D, Thakur M, Dyke J, editors.
Evidence for a second mechanism of
action of resin in Bactec NR 16A
aerobic blood culture medium, abstr. C-
225. 89th Annual Meeting of the
American Society for Microbiology;
1989.

Weinstein M, Mirrett S, Wilson M,
Harrell L, Stratton C, Reller L.
Controlled evaluation of BACTEC Plus
26 and Roche Septi-Chek aerobic blood
culture bottles. . J Clin Microbiol. 1991;
29(5): 879-882.

Weinstein M, Mirrett S, Wilson M,
Harrell L, Stratton C, Reller L.
Controlled evaluation of BACTEC Plus
26 and Roche Septi-Chek aerobic blood
culture bottles. J Clin Microbiol. 1991;
29(5): 879-882.

Mylotte JM, Tayara A. Blood cultures:
clinical aspects and controversies. Eur J
Clin Microbiol Infect Dis. 2000; 10(6):
157-163.

Lazarovitch T, Freimann S, Shapira G,
Blank H. Decrease in anaerobe-related
bacteraemias and increase in
Bacteroides species isolation rate from
1998 to 2007: a retrospective study.
Anaerobe. 2010; 16(3): 201-205.
Dorsher CW, Rosenblatt JE, Wilson
WR, Ilstrup DM. Anaerobic bacteremia:
decreasing rate over 15- year period.
Rev Infect Dis 1991; 3(6): 633-636.
Iwata K, Takahashi M. Is anaerobic
blood culture necessary? If so, who

55.

56.

57.

58.

59.

60.

61.

62.

63.

needs it? Am J Med Sci. 2008; 336(10):
58-63.

Ciobutaro P, Lishner M, Kilan A, et al.
Decreasing the use of anaerobic blood
culture bottles in selected febrile
patients _ is it reasonable? Eur J Intern
Med. 2005; 16(4): 485-488.
Karunakaran R, Raja NS, Quek KF, Hoe
V, Navaratnam P. Evaluation of the
routine use of the anaerobic bottle when
using the BACTEC blood -culture
system. J Microbiol Immunol Infect.
2007; 40(5):445-449.

Riley JA, Heiter BJ, Bourbeau PP.
Comparison of recovery of blood
culture isolates from two BacT/ ALERT
FAN aerobic blood culture bottles with
recovery from one FAN aerobic bottle
and one FAN anaerobic bottle. J Clin
Microbiol. 2003; 41(5): 213-217.
Roberts GD, Washington J. Detection of
fungi in blood cultures. Journal of
clinical microbiology. 1975; 1(3): 309-
310.

Roberts G, Horstmeier C, Hall M,
Washington J. Recovery of yeast from
vented blood culture bottles. J Clin
Microbiol. 1975; 2(1): 18-20.

Weinstein M, Reller L, Mirrett S, Wang
W, Alcid D. Clinical comparison of an
agar slide blood culture bottle with
tryptic soy broth and a conventional
blood culture bottle with supplemented
peptone broth. J clin microbiol. 1985;
21(5): 815-818.

Blazevic DJ, Stemper JE, Matsen JM.
Effect of aerobic and anaerobic
atmospheres on isolation of organisms
from blood cultures. J clin microbiol.
1975; 1(2): 154-156.

Gantz N, Swain J, Medeiros A, O'Brien
T. Vacuum blood-culture bottles
inhibiting growth of Candida and
fostering growth of Bacteroides. Lancet.
1974; 304(7890): 1174-6.

Bille J, Roberts G, Washington II J.
Retrospective comparison of three blood
culture media for the recovery of yeasts
from clinical specimens. Eur J Clin
Microbiol. 1983; 2(1): 22-25.

1191 GG o o)lasd «@gw 8)9s

W a5 das  1oP


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(05308 JA3ART )3 GACIRS (sloeTmun (slacidyiny

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Kiehn TE, Capitolo C, Mayo JB,
Armstrong D. Comparative recovery of
fungi from biphasic and conventional
blood culture media. J Clin Microbiol.
1981 Dec; 14(6):681-683.

Kirby JE, Delaney M, Qian Q, Gold HS.
Optimal use of Myco/F Lytic and
standard BACTEC blood culture bottles
for detection of yeast and mycobacteria.
Arch Pathol Lab Med. 2009; 133(10):
93-96.

Horvath LL, George BJ, Hospenthal
DR. Detecetion of fifteen species of
Candida in a automated blood culture
system. J Clin Microbiol. 2007; 45(5):
3062-3064.

Reimer L, Reller LB. Effect of sodium
polyanetholesulfonate and gelatin on the
recovery of Gardnerella vaginalis from
blood culture media. J Clin Microbiol.
1985; 21(5):686-888.

Staneck JL, Vincent S. Inhibition of
Neisseria  gonorrhoeae by sodium
polyanetholesulfonate. J Clin Microbiol.
1981; 13(3): 463-467

Reimer LG, Wilson ML, Weinstein MP.
Update on detection of bacteremia and
fungemia. Clin Microbiol Rev. 1997;
10(3): 444-465.

Washington JA, Ilstrup DM. Blood
cultures: issues and controversies. Rev
Infect Dis. 1986; 8(5): 792-802.
Thickett K, Dabbs D, Spencer R.
Terminal subculture of blood cultures
using a multipoint inoculator device. J
clin pathol. 1993; 46(7): 680-681.

Kiehn TE, Wong B, Edwards F,
Armstrong D. Routine aerobic terminal
subculturing of blood cultures in a
cancer hospital. J Clin Microbiol. 1983;
18(6): 885-889.

Gill VJ. Lack of clinical relevance in
routine terminal subculturing of blood
cultures. J Clin Microbiol. 1981; 14(5):
116-118.

Campbell J, Washington AJ. Evaluation
of the necessity for terminal subcultures
of previously negative blood cultures. J
Clin Microbiol. 1980; 12(3): 576-578.
Beckwith DG, Etowski DC. Evaluation
of the necessity for routine terminal

76.

77.

78.

79.

80.

81.

82.

&3.

&4.

subculturing of blood cultures negative
by radiometric methods. J Clin
Microbiol. 1982; 15(7): 35-40.

Araj GF, Hopfer RL, Wenglar M,
Fainstein V. Value of terminal
subcultures from negative BACTEC
blood culture bottles. J Clin Microbiol.
1981; 14(7): 589-590.

Levi MH, Gialanella P, Motyl MR,
McKitrick JC. Rapid detection of
positive blood cultures with the
BACTEC NR-660 does not require first-
day subculturing. J Clin Microbiol.
1988; 26(5): 2262-2265.

McLaughlin JC, Evers JL, Officer JL.
Lack of requirement for blind
subcultures of BACTEC blood culture
media. J Clin Microbiol. 1981; 14(4):
567-570.

Plorde JJ, Carlson LG, Dau ME. Lack of
clinical relevance in routine final
subcultures of radiometrically negative
BACTEC blood culture vials. Am J Clin
Pathol. 1982; 78(7): 753-755.

Strand CL. Routine subcultures shown
to be unnecessary in radiometric
detection of bacteremia using three
media. Am J Clin Pathol. 1982; 77(10):
328-332.

Wilson ML, Weinstein MP, Reimer LG,
Mirrett S, Reller LB. Controlled
comparison of the BacT/Alert and
BACTEC 660/730 non radiometric
blood culture systems. J Clin Microbiol.
1992; 30(8): 323-329.

Harrell LJ, Mirrett S, Reller LB.
Subcultures of BACTECpositive but
gram or acridine orange-negative NR
6A and 7A blood culture bottles are
unnecessary. Diagn Microbiol Infect
Dis. 1994; 20(9): 121-125.

Harkness JL, Hall M, listrup DM,
Washington JA. Effects of atmosphere
of incubation and of routine subcultures
on detection of bacteremia in vacuum
blood culture bottles. J Clin Microbiol.
1975; 2(5): 296-299.

Li J, Plorde JJ Carlson LG. Effects of
volume and periodicity on blood
cultures. J Clin Microbiol. 1994; 32(7):
2829-2831.

1RQW HEuG o s)ladh @gw 3)9s

W0 Ples das


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

15191

gl apnld

85.

86.

&7.

88.

9.

90.

91.

92.

93.

Washington JA. Blood Cultures:
principles and techniques. Mayo Clin
Proc. 1975; 50(4): 91-97.

Kim MJ, Gottschall RL, Schwabe LD,
Randall EL. Effect of agitation and
frequent subculturing on recovery of
aerobic and facultative pathogens by
Roche Septi-Chek and BACTEC blood
culture systems. J Clin Microbiol. 1987;
25(6): 312-315.

Weinstein MP, Mirrett S, Reimer LG,
Reller LB. Effect of agitation and
terminal subcultures on yield and speed
of detection of the Oxoid Signal blood
culture system versus the BACTEC
radiometric system. J Clin Microbiol.
1989; 27(9): 427-430.

Hawkins BL, Peterson EM, de la Maza
LM. Improvement of positive blood
culture detection by agitation. Diagn
Microbiol Infect Dis. 1986; 5(7): 207-
213.

Kelly MT, Roberts FJ, Henry D, Geere
I, Smith JA. Clinical comparison of
Isolator and BACTEC 660 resin media
for blood culture. J Clin Microbiol.
1990; 28(10): 1925-1927.

Bille JR, Edson S, Roberts GD. Clinical
evaluation of the lysis-centrifugation
blood culture system for the detection of
fungemia and comparison with a
conventional biphasic broth blood
culture system. J Clin Microbiol. 1984;
19(6): 126-128.

Bille J, Stockman L, Roberts GD.
Evaluation of a lysis-centrifugation
system for recovery of yeasts and
filamentous fungi from blood. J Clin
Microbiol. 1983; 18(8): 469-471.
Murray PR, Spizzo AW. Clinical
comparison of the recoveries of
bloodstream pathogens in Septi-Chek
brain heart infusion broth with saponin,
Septi-Chek tryptic soy broth, and the
Isolator lysis centrifugation system. J
Clin Microbiol. 1991; 29(10): 901-906.
Courcol RJ, Duhamel M. Bio Argos: a
fully automated blood culture system. J
Clin Microbiol. 1992; 30(4): 1995-
1998.

94.

95.

96.

97.

98.

99.

Wilson ML, Mirrett S, Reller LB,
Weinstein MP. Recovery of clinically
important microorganisms from the
BacT/Alert blood culture system does
not require 7 day testing. Diagn
Microbiol Infect Dis. 1993; 16(6): 31—
34.

Hardy DJ, Hulbert BB. Time to
detection of positive BacT/Alert blood
cultures and lack of need for routine
subculture of 5-day to 7-day negative
cultures. J Clin Microbiol. 1992; 30(8):
2743-2745.

Hellinger WC, Zawley JJ, Alvarez S,
Hogan SF. Clinical comparison of the
Isolator and BacT/Alert aerobic blood
culture systems. J Clin Microbiol. 1995;
33(3): 1787-1790.

Kirkley BA, Easley DA. Controlled
clinical evaluation of Isolator and ESP
aerobic blood culture systems for
detection of bloodstream infections. J
Clin Microbiol. 1994; 32(10): 1547-
1549.

Cockerill FB, Torgerson CA, Reed GS,
Vetter SA. Clinical comparison of Difco
ESP, Wampole Isolator, and Becton
Dickinson Septi-Chek aerobic blood
culturing systems. J Clin Microbiol.
1996; 34(4): 20-24.

Marchandin HB, Compan H, Buochberg
MS. Detection kinetics for positive
blood culture bottles by using VITAL
automated system. J Clin Microbiol.
1995; 33(5): 2098-2101.

100. Zaidi A, Mirrett S, McDonald JC,

Rubin EE, McDonald LC, Weinstein
MP, et al. Controlled comparison of
bioMérieux VITAL and BACTEC NR-
660 systems for detection of bacteremia
and fungemia in pediatric patients. J
Clin Microbiol. 1997; 35(8): 2007-2012.

101. Stevens CM, Swaine D, Butler C, Carr

AH, Weightman A, Catchpole CR, et al.
Development of oasis, a new automated
blood culture system in which detection
is based on measurement of bottle
headspace pressure changes. J Clin
Microbiol.1994;32(7):1750-1756

102. Pfaller M, Wenzel R. Impact of the

changing epidemiology of fungal

1191 GG o o)lasd «@gw 8)9s

b e das 1ol


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(05308 JA3ART )3 GACIRS (sloeTmun (slacidyiny

infections in the 1990s. Eur J Clin
Microbiol Infect Dis. 1992; 11(4): 287-
291.

103. Wenzel RP. Candida species: emerging
hospital bloodstream pathogens.
Epidemiol. 1991; 12(6): 523-524.

104. Murray P, Traynor P, Hopson D.
Critical assessment of blood -culture
techniques: analysis of recovery of
obligate and facultative anaerobes, strict
aerobic bacteria, and fungi in aerobic
and anaerobic blood culture bottles. J
Clin Microbiol. 1992; 30(6): 1462-1468.

105. Gold JW. Opportunistic ~ fungal
infections in patients with neoplastic
disease. Am J Med. 1984; 76(8): 458—
564.

106. Geha DJ, Roberts GD. Laboratory
detection of fungemia. Clin Lab Med.
1994; 14(6): 83-97.

107. Tstrup DM, Washington JA. Effects of
atmosphere of incubation on recovery of
bacteria and yeasts from blood cultures
in tryptic soy broth. Diagn Microbiol
Infect Dis. 1983; 1(1): 215-220.

108. Telenti A, Roberts GD. Fungal blood
cultures. Eur J Clin Microbiol. 1989;
8(2): 825-829.

109. Kelly MT, Buck GE, Fojtasek MF.
Evaluation of a lysis-centrifugation and
biphasic bottle blood culture system
during routine use. J Clin Microbiol.
1983; 18(3): 554-557.

110. Lotfi N, Shokohi T.A review on fungal
infection in burn patients, diagnosis and
treatment. J Mazand Univ Med Sci.
2014; 23(108): 151-165 (Persian).

111. Nabili M, Moazeni M, Taghizadeh
Armaki M, Asgari MR, Nosrati A,
Shokohi T. Diagnostic Tools in Fungal
Infections since Classical to Molecular
Era. J Mazand Univ Med Sci. 2013;
23(104): 109-129 (Persian)

112. Nabili M, Ashrafi M, Jan Babaei G,
Hedayati MT, Ali Moghaddam K,
Shokohi  T.  Quantification and
optimization of Candida albicans DNA
in blood samples. Reports Biochem
Mol Biol. 2013; 2(1):1-6.

113. Ben De Pauw, Thomas J, Walsh, J,
Peter Donnelly, David A, Stevens, John
E. Revised Definitions of invasive
fungal disease from organization for
research and treatment of cancer/
invasive fungal infections cooperative
group and the national institute of
allergy and infectious diseases mycoses
study group (EORTC/MSG) consensus
group. Clin Infect Dis. 2008; 46(8):
1813-1821.

114. Nabili M, Shokohi T, Janbabaie G,
Hashemi-Soteh MB, Ali-Moghaddam
K, Aghili SR. Detection of invasive
aspergillosis in patients with
hematological malignancy and bone
marrow transplant recipients using Real-
Time PCR 2009-10. J Glob Infect Dis.
2013; 5(2): 68-75.

115. Nabili M, Shokohi T, Janbabaie G,
Hedayati MT, Ali-Moghaddam K. real
time PCR assay on blood for diagnosis
of invasive candidiasis in
immunocompromised patient. Advances
Med Mycol. 2014; 1(1): 36-38.

116. Afjeiee S, Karimi A, Rafiee Tabatabaei
S, Golnabi A, Fahimzad S. Evaluation
of neonatal sepsis by BACTEC system
in Mahdie hospital. Med Sci J Azad Uni
Tehran Med Branch. 2009; 19(2):139-
145

117. Razjou F. Dabirmoghadam A
Comparison of the Bact/Alert blood
culture system and manual culture
method for detection of aerobic and
facultative anaerobic bacterial
contamination in platelet concentrates.
Sci J Iran Blood Transfus Organ. 2012;
8(4): 265-271

118. health facilities in resource- limited.
Bull word health organ. 2008;86(5):349-
355.

100 1qw gGuG | oyledd «eow 8)9s

W0 Ples das


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

51930 ygSih opnlh

Y1 s

Sl rt.xf O CiS sladind slanl s osle—)

EDTA (4!

-

ook (@

SPS (s

il r Sl g8 (5 05 S Jamme 0V 50y 5 Fmlie =
Soybean-Casein-Digest (4!

Columbia (o

BHI S, 36, (=

NS 45 (s

S ys 4y 8 oS OVLE S5y 5 O, oslinal 3590 05 Olin 3550 53 05 S Slogl b by 53 -F
Sl

I sl il 5 05,8 s (Ll

RGO O CPut-3 p W SRS [ RSP i WA B | L PL P C

ol g AL i ax ga 55 8 53 (2

ol s 2 eV by s ) -0 085S 55 (5

C i (ST 05 g s Jalge g Lalid 5 05 S 5 55 S e Jalye 350 03 0 o S5 ¥
s S 36 S Lo 5 ()

2 G el LS Lasee 4 0 5 Lo (C

el g Bl i O S ol 4 (2

315 s ST Lame 4 05 S 5 O g S SIS 5 05l S Ol 005 e (ST Lama 655 (5
ol oS 0 g 28 S JT 28l ol SIS age =0

Ll b Sy s (Jsie s (LI

A8 S0 ) ol (o

O el 5| 8 05 A8 4l g ps Ssieds (o

350 4w 2 (5

Sl rtfu)&t, n s (> O SIS gy 53 0 CAS g B (gluli (6l p-F
O S ahd sl ea (LA

0 5l s gl ol YEFA 53 ol g oate 05l ST (0

a5 B oslae oG5 o S Lases S eslinl (7

338 dw o (5

1RP GG o o)lad (@ 8)93 Wb as das o


http://ce.mazums.ac.ir/article-1-136-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-18 ]

(25305 J03AMT )3 ACHRS sl elnw SlaCidyiny

C el 3L 4y LIS o b sl 5V

A e Il ez gl el Caned Hlas O jle sl 21531 L (Ll

Al n o b Sl (5 me 55 G Sl et 5 Ol sl e Ly Osle (0

s e IR e lg 2B Sl olen 40l kst el Slos 5 caidiS Gl sy 2,08 (7
Ll 02 lgr s SLL AT (e 4 05 LIS O e 5 05 2 I AT ) 52 (5

Sl C‘SQ}& iS5 glas Szl ilulde 6l ) op e A

e s b ojlas oK 5b o S Lases ) eslial (L4l

pole Rl b 05 ST S 5l i (o

st Sl 3 e (2

PCR o5, z,6DNA )y 5 (5
s*gw\@MA;ifrwoy'L;uujio,m@uumgw),;-«

I gage R O Glal sie 5o a6 (Al

S o @l 0 558 5 5 ez B s Ol S gy (2B e S (0

3313 0555 e 05 3 IS o Y gors (2

055 55,5 53 )by sbh 5 gl Ol gyl siasl 5 S 5 g slgila)s ol blius (slid sla T (5
bl o OT e ol g i 5 055 e aintd (1 (Db sl o3 4y 5 plas™ -
S5 (A

CiS (o

PCR (z

i 2ol 3T (5

loV 11 GG o o)lasd «@gw 5)9s W0 LS das


http://ce.mazums.ac.ir/article-1-136-en.html
http://www.tcpdf.org

