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Abstract

Background and purpose: Direct smear microscopy is the most common method of detecting
tuberculosis with 70% sensitivity in best conditions, therefore, researches have always focused on
improving the sensitivity of sputum smear. This study aimed at comparing the diagnostic value of sputum
smear using light microscopy and fluorescence microscopy without sodium hypochlorite in patients with
suspected pulmonary tuberculosis.

Materials and methods: A cross-sectional study was performed in 195 patients suspected of
pulmonary tuberculosis attending Zahedan Booali Hospital who were selected via purposive sampling.
Three sputum specimens were obtained from each patient and microscopic examinations were done using
the Ziehl-Neelsen staining, auramine-rhodamine staining and Leuven Stein culturing. For smear
microscopy, two sets of sputum smears were prepared from each sample (with and without sodium
hypochlorite). Finally, the results of smear microscopy and sputum culture were compared.

Results: In direct smear using the Ziehl-Neelsen with and without sodium hypochlorite 69
(35%) and 63 (32%) patients were found positive, respectively and in auramine-rhodamine staining with
and without adding sodium hypochlorite 71 (36%) and 66 (33%) cases were found positive, respectively.
Fluorescent microscope with and without sodium hypochlorite increased the diagnostic value of direct
smear compared to optical microscopy but this increase was not statistically significant.

Conclusion: The diagnostic value of sputum smear microscopy using fluorescent sodium
hypochlorite in patients with suspected pulmonary tuberculosis was more than other diagnostic methods.

Keywords: Sodium Hypochlorite, tuberculosis, Sputum Smear

J Mazandaran Univ Med Sci 2016; 26(137): 42-49 (Persian).

42


https://jmums.mazums.ac.ir/article-1-7690-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-21 ]

O3l s (—S b}y ee—L coll _hiba_Las
(IP-1€Q) 1090 Jls sls)a 1RV sylaid b g Gy 0)9s

J3 #95wg S gy ga ey bl paul b ybj)l auyléin
aw Cy I Sgumjl ealaiwl (jg g b 594y Yw ey SgSuin ()l jlay

' sl ke by
"ol awle
Fl:us pledl
Yoo (5Ll Ls ule
T390 (s ly JU 4¢)

2 1

e 3 0T Sl & Sl s jeasl (g 385 Son 335 Jow Solow guly el by 1330 9 ditlw
Iy Oliioes (r83 o)l gad Cakibus (sla g, 5l oslizal b Lalst el Sl 335 YU ol plo il o Ao p3 Vo Loyl
3655 PSS (g Sy S Jha) 53 (S 5] dmlie axfllas 15 Oods LSl axils (3 glare 555 4
Wl 035 (G325 Joo 0 5 58Kk Ole 53 ibr o IS gt Sl e3linal 05y 5 L e e (S5 o Sy Se

(e Ol sla 4 oS wnl o (6 905 v 0 65 Sin Hlo 140 abaie — oo 5 anlllan ol s tla by 9 Slge
s 4 § La0T s a5 5ei ¥ 5 Ol Coda o it (6,8 w50 LS9y 4)F4Y 6 ¥4 cladle b 5 Oldal;
o3l 3 sl g Jaoen 53 CtS 5 ralagy malysl 5 O Jo3 Sl B0 b (g 5K S gy 2 g L s
Ll el &}gwjjg:aw)ﬁg;#.sﬁ GAKQB}TLgLAw)ﬁ)L;\ odalie ,bgy 4 baesls L;JJTC«;-)Q\.VUM
S hls CiSTL oS S el S Sl 53 g e oIS 5en 05 8T BLS1 D 5 L e 5
3 5 dlin (sl Loty oMb 3l Lkl

03,5 BLAIL 5 (o3 WY& Y e S IS om G5y O3l b3 (650 TE80,5 b roitons sl 25 55 slntidly
4_5‘.,_@;._1,&5%o:;eu\u,,o,vq&f\;,)&:.b}l&}ﬁ&,p;})p, (o3 ¥0) 5 P4 oo g IS ot
Sl eslial O5u 5 L iy gl 55 Sn Sl slital (b e (Ao jn3 W) L& VY 5 (o3 YF) L 599 L 5
AT st S5 313 ol 5 s 1) s sl goans (3550 (605 5SS b e 53 s 2y IS 5
LS ey > (g yln Sme

a5 S Olyla 3 Sy 5 o S5 S 5 ook S IS st Sl 0linal b Lo el et ) s kil
Bl 0L ) guladme b Il GOWT B3l J5 35 5t edd (g (padnis Gl sy ple 4 S S5 e

Ll el c§ 55 Jo b Su S 500 15 34IS sla 0y

4o ddo
LS 585515 04 LBl ar Ll 5 o f a2 5 SSL by oS Col JUl LB Ssie oley
oot (2l 3505 J5ke S 5 05 wioen ey, I 35 0 3ol (TB) s 55 5 5 0 STLsSOLe ol 4
E-mail:eliprs@yahoo.com S oSy colaly S, ke oKl 10ltal; — 390 mw)ly JU Al :giame oo

a\ﬁwgol,m‘;ug!.ul‘;é.:}‘r,m&:;uk;;ﬁA&xméﬂf,@,fw‘5u5,uﬁ,}fuwu.\
Ol cOldalj colialy (S, pe otils ¢ (K 0S5 650 5L 05,8 oLtils Y

Ol eolalj olal; (Slay o dle o&sls ¢ (Kb oSl (g mme £ 5 G5 51 (Solem 03,5 ¢ HLslaul ¥
Ol cOMalj cOlaly Sy o gle ol o n gas oS5 5, ¥

Ol cOldalj colialy (S, pe oty (K3 00881 ¢ g T 05 8 (Sbslel B

WARNY/O 1y g 0 WWAF/4/Y0: DSl g gl )l G WAR/A/YY a5 pu sl

R 11090 sls)d ¢ 1Y o)ladd (@i g gy 0)9s ohsjle (S eolc 2GSl alas


https://jmums.mazums.ac.ir/article-1-7690-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-21 ]

Ol 93 el el Sladlles (V=Y )l a5 Jl> o
Sy Son gy DS e Ol e 457 513 LS e
St S g s =S 5 S ealinal L itne o
Sl a5 b 0 s g5 T
o i L 50 laadlae 53 (1))l 4l
Sleslial b Joo (§oloy (ganiedd CokS 55 (6 pime
Sobs il 5 e Co NS sa U L5 55 50 0
(VYD) eals OlEs

S Eh e o, ea Daley a_slas s
Sla g b 4 ol o)l Sl 55 ) 50 5L
035 0Lt ;505 (SWlllas 53 (F)uas LS |y U sane
Coobeo (polastl b 4 55ty Sl g s 59, AS
I J Gt 53 1) g S s S e
S S Db oo Oljage (VFATEDIARS oo
doas oo Sl pdlegs ok aly Ok i3y w5l
b o b IS e s el S Ll
Ol ks Sl esleral LOO)AEL s 5 g2 g S ) ol
Lo y3 VO gy 5L dglie 53 1y ol LS e
it ol el 5l oalialy das e 215
el 0l 4w 4z a1 il Olas 3 1y e
(F)das o

=3 P b b e el Sl a a5 L
Jo s s el Olse 4 OSTLST 05
03 YU I il an 5 dlo )5 (sla ) 5587 50 4
(o Sy S 50) s Sl oalial OT Cmulu
50Leys Lol 5 Lo )3 (55 e ¢SS Ll 55 oo
aalllae 1 Codn sl axils (olen ol 31 S i
G Ss Son 35 33 (et o5 S bl
el (s gl 58y S 5 (65 2 S S0)
33 prok S S s S oozl O3 5 ealizal b Lol
el 035 S 325 o 4 55 Ol

L b3 9 slge

).sj.sﬁ‘.s_xbla—ué.:_.ojt}_;j‘@b&_ll

A5 Jes T s B s ol 58 o g
Gy Cosre 4 M Hlaw (6595 Ol 5 5l el
N3 o St 03 5 Lo 5 kit s D) 50
Jeeb L Ol 3,8 Opdr ¥ o ol 03 (el
Sl fo O (IS 5sb a5 Llodss S ie Jou
O jee Gl Comazm Vovvon ays 5V gyl oyl
S alen Gl 5iS 4 a5 L Olalhs ol S0
Ol & L gy o Sobos 592 Oliee (n F b 5 el VL
OLays 5 @ g0 4y Gl Al oo Oliazr b s Ol
L Ol (o (ol @ e 0 Vs Ooley e
)35 05 5ke Solew

G Jm &) Db 3 Ikl adets s,
Ypans 48 A3l o 8l O g Jame 45 Ll 2287
Olej as az gl 5 bl o Jb 4 ala A B Y 5 5
LS (Sl ol O 0355 o3 53 5 GV b
Ok Jo3 oo b el yral g5 51 5 b Ll
g Slosl s e 01 (s 4 555 gn 03lin
R W 5 SR P WP (O X VA PP TRS WIS
Comobem ABL oo dep o Vo Ll 2 o g 55 B
N oslizal b cpelsgy el ysl (6 50T 655 L ekt ea
i3 5T 55 5 S e Sl Sy S
OB o (555 oSy S Sl oslial b & g

don 53 Dby sb Sy Son S ol 4 x5 b
A o g i B Ok slas 53 1 slaoioleT
Je3 e TS, b Ll el Sl 03 YL 1Y
B3 o)l sen Cadiia gl g Sl eslaal L O s
i) )OIl azils Coglone 5 5 4 1)y Olaies
G180, b bl el Sl 03 VL (gl oS
s IS g 3l o3lid Ol 5 0 398 oo 03latl O guds Ji3
;ri(autj(.d_u.x.:mf\).x:.a,&;;w__“)::w\ohﬁu
Ol pld 53 055 (o jimd B am a5l S
3 6F 135S Cools i sas LBy s g e e
G0 3)13 650 e s e p (ST s ralS
by 58T 53 Jo i3 sy (S el Ll e

1090 313y ¢ 1RV a)laidd «@uiad § Cunyy 3)9s

ohdjle (i) eolc olEibils dlas [S'S


https://jmums.mazums.ac.ir/article-1-7690-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-21 ]

ulilSam g lnulgeas byyo

sy ) S Son Sl eslinal b pY 53 pa
2 L g S0 S 53 Loy B b
Voo 53 Cnd mad gl feul sli s 8
A 1S 5 e 5 Ol

A PN R g PP T Rt
3 8 alis Ll a8l Sy Sn e

gad 93 534S 358 o AU Ce el Sl
S o ot ag Lol el 4 s |
o 0> b Al Jel) e B 0l S5 6la s,
.35 o3 (high power field\++) Sy Ss

Syt o oSS 51 g elaT s & Sl
25 M EaST L oy 391 (oo 5 e 513
Py Ce LA SO iCmola (il
oslawl U SleMbl s acwlowe (s\JS A e ol
sLas 53T 5Spss (Version 17) g Lal l530 6 5 51
Chei2 s T-test oS sla uixte (51 ) mlio (5 )LeT
Ol 5 4 Jdond 5 e i (ST (S e sl

A @;#JJJ‘J@MF)<'/'O

(S0 Jor 0 5 S e 140 515l 0L ol
el 9y 93 5 (Ao 3 YA) Lds Cie SiS 8 VP
o S p 05 O gl o3 (52T U s
S IS n 03,5 LI L 5 (A3 ¥Y) L 5T
asl ATy ay 53 5 (Ao p3 Y0) i P4 it
e S IS gn 03 ST BLIL 5 O (el
L Cote (Ao y3 ¥9) L8 VY 5 (oo js YY) 899 s 5
S oslital b el oo Cola das oo OLES &S
BLAI L Ok o3 5 oralogy Gelysl oy 93 2
et 5 il oe I e SIS a5 S
o3lial O3 5 L iy g o sSs Sl o3zl
G o5 2 oo b gl ity IS g
Ul s o (I3l 5t 1y peiane ol il
(P >+/40) A sdalicn (6,13 nn oy s 45 il 3l

Ol oy 45 0o anr o (5 Jow 3 57 5SCn Ol
A Lol YN BT (cladle b 55 Olal e
S w0 T3 5 0o 51 S Culiy S5l ey
4SOl BL asle s 51 OUT an Olisabsl 0315
4_;;@_» SlasleT il 48" Il 3 5 SLedbl
Dl V90 el 1 55 Olbes sl sla 5
3 Ol s 4 oliS am o (5305 oo 0 5 Ske
S ges gy ao aS WO -A s Jle b 5
L a5 e dw (s g o Ol s 5 5 Ol
0 Oliabl y ;b b 4 00 Sl 43 § 2o
O9)alin Slallas 3L p2=Y4/F 5 p1=\Y/A 5 Lo s
e U 6,8 sl (gl a8 AT s 4L VO
adlllae 55 8V oyl a5 Jlel sla 2

Add esls &S5

2
[Zl_a + zl_ﬁj (P.9: + P24d5)

n= 2

(pl — P2 )2
a=0.05

=005
p, =138
p, =294

n=175

3340 (2S5 S gy g Bl Gk e
235 ST, alagy ealysl 5 Ok 3 s
g b ool CiS sl O 9 lases j3 e
O 5 L i ged 93 Lol pael (g Sy S (o) 2
Lads sad e o s Sy IS 500 05,57 LS
Sl 4 361 gles j3 g5 i 3Lsl (NaClO5%)
e sla0le) 43 s Ly wis 4SSl 423510
95 i STAMI 03580 51t s 0313 OIS
VO Do (gl OXFe e r a5 3 Laad 51 LSS cdl )
A 6, (BUT slas 5 g Al s e 4ids
Oy Sl g b a3 sl dd a gy mbe
,th;\fa)u_.:ug..@,fw Sl Jol>
ks ol Syl by oSt | gn

€0 1W90 s1)a « 1BV o)laid (@il g Cauny 8)9s

ohsjle (S eolc 2GSl alas


https://jmums.mazums.ac.ir/article-1-7690-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-21 ]

I 53 i i i g Sy Sn obalia
Ll g 63,008 (S5 S oo WS ol
2 Jer IS 5 68t s a3 Sy o
(5595 s 535 (WS e deT 3 087 (gl 5287
Ms);w—wl‘},ﬂpu@m@ﬁgu)u@ﬁ
T omly Comlem (o) ) a8 o fger L oo
035 by b Jor K JAST Slaneli
el Sy o 5o RIFIL e gy Sl
Llis s er S jr 09l 0t SOLLS it
33 YL s 4 oS Joo J 25 glaaali , 3 NaCIO L
3\5@\.0;3;\;0@__4;;4{,;\5;},&‘)\5&
OLas (rml O3l alST cddly ool ol (o) 2 82
Olsze 4 NaClO i estizal gblje 51 Ko S .ol
Abbon (S IT ot 28l (g8 oS ke
e 53 Sl el gl o ST 4 esle !
RUSKEIg

S8 ot T Ot s S ol adlllan 5
i e b Sy IS em 035 SLSI L ek e
Ohn 2 53 U ool 315 8ol 0 a5 b Lol s
o IS pep Sheslinal w3 8 et o Sy S
el 5l 5 1 VL kS Sl e

o 4 (sla ol 1 golin O oo anlllan ol o
el s s ol Ll ) s S5 4
S i I LNACIO sy ol 13
35 3 pin (35 Sm Olikon 2 53 ol (5715 )
3o o) 02 a5 S sm 5 Lad s Ll 2SS
Bgre,sT iy 1y Slid 5 dss g Sy Soe Olikee
(Ao 5 YA) Bkd Cdoe S8 8 V7 5l e gas )
3 el 13 (55T, b s ool i3 533
OJ;ABLA\LJ(MJJVY),&‘?Y"V{M o NS en
s s 533 (Ao y3¥0) P o Iy ISy
e 05,5 LI L 5 O el gy elosl (6 eeT
¥9) AV 5 (Ao s ¥F) 8 77 i 5 g ke S S

5 S o SN molas ) (ol

s Sen s 4 Ll el e o)L 25
CiS S b e Sy IS s Sl eslinal O (65 5
oS anr e (5505 o 40 S Skin Olley s Ll
—do 3 A A deo s SME 5 e s Ol sles

(\ c)La.ﬁl d).b-) Sy Loy A\/A—MJA AY/0

oo s St ol sl cae et il 1) osled Jeue

Ll el e gL

o —oiS oS
o

" oY et oA n 09 (655 58y S 35 4 ]
YA e = ke o S e Oy (55 2 Sy S ) % el
7 Y ov ke S e b 655 25K S 205 4 e
wEooowy " ok e JS en b (5 2 S S ) 4 el
<4 \Y of +ﬁ.u¢d_,\§,:&j\u:&‘io,.\g;'_.)‘.lj._‘;)i,,l&.d;,)@ﬂl
Y4 8% VY e S IS Sl eslind Oy Sl 35 S 25 4 o
" w O ek o S sl b il s S 5 4 e
\YF Vo A = e S IS o3l b 5 o S5 S ) 4 e

3 St ol i el (ol
oSy Sn gy 4 Bl el e (gL 5
CiS i b e S IS e Sl eslinal L () 5
oS anrl e (65 o 0 5T 5SCke O le s Ll
(o 3 A/ Lo 3 VO S 5 (e s Ol ley
Y oyl Jgds) 3 Lo s AF/A o5 AY/D

e ool 55, camolas (sl
S b el e LS 5
S S sem 3l eslial Oginy iy b S S
Jo a8 S Olyla s bl S bl e
S A e Ollen g oS Al e S0
Lo 5 AY/R (s y5 AVA- s 53 AR/ — s 3 VY
QOoyled Jod) 59

3 Smie ool i el (ol
DS Sen Sy Bl el e ()L 5
CiS il e o S sl ol by iy 50
oS anrl o (530 o 4 5 ST Oljlay s Ll
—do 3 A o ) VEIY S 5 e o Ol e

(\ AJLJ J}.l>) LY Loy AO/O oy MY

1090 313y ¢ 1V a)laidd «@uiiad § Cunyy 3)9s

ohdjle (Sl eolc olEibily alas |57


https://jmums.mazums.ac.ir/article-1-7690-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-21 ]

ulilSam g lnulgeas byyo

L Lds sls ol o )LSaa 5 Bonnet aallas
) sl 5 655 Sy S 5 Shos &y S 5m
ngip andllas 55 (V) Lidu o3 35 TB [23eis )
gl i eslimal sl OLES s 3,8 5 Bonnet ;I
o b 2O o ) (g 55y Sor St s
OP)das o il 3 HIV VL

L OLSes s Makaen L 5 ods plos! afllas s
el ol 5 5T (e ks Ll e Ol
S5 gk Sl eslizal sl Ol s 5 a8 s S
AL Al 515 055 > 530055 013
KAV £37e sble gl Obsl o e

OLLSan s Anagaw bw 5 s glaallbs s
ol 3 L 053 TY 4 503 YEF 15l 0L il
Ehbeds Ll el S, L a5 7Y 5 it
oo @b 6 nl el Laaml opl 5 Ldd Cute
odkd Ly e Lgl.n(a\l 03 Canddawl (gla ol sl
:l.x_x?@»_l;.o:;él_.é\ Colg s 50 QL@@LL
A03ls il 3l (5 8 i 5 by 5 e el 3131

L bl 05505 Jgdoes 457 515 OLiS bl andlas
VU 1) oims ol Sl ¢ Jsl Lalis 5 NaCIO
o sme ol s 51 Cadast) ol Sy Sl 03
S ol SUKWI L 575 55 dilg e 5 il ol
3,8 518 oslizal 35 g0 (S ploni

G Sy Son edalin il 4 a5
S5 sms Sor oy LS il dls 3 e
Kty btk 53 Gay o ol g 50,
G303 Al (or daT s oS (sle )5S 55 fu IS
RS Sl s f e 5 D)) e el
355 g slgin I 0-YHUEL o Cod dnl il
b o S s el (g Ble o T Slalllas s
ooliinl syl g2l 551 035 Y S
el 3l 0T L a8 by 51 (lale iy 550
o e 33,8 Ol 358 oo olalive (5 5 i
Sl 03 1 YU g b &GS e 1 0155 o0

(il il d3 o0 O ST S Ce (A o
J=3 9 oeelaas Geelosl Bas 95 Sleslinul el
b GRIE e S S sen 03 8T LA L O 5k
O 3 b it 5b S0y Sn 3l o3linal i on
G35 555 Sl aulin 3 ey IS 50 5 o3z
a3 o IR G A |y s pal g2l S5

56 g, S 0,8 5 Cattamanchi asdlas s
Jeol (adis S8 Rl s e S IS s
03,5 BNt ol Ll el 55 by Ju
e Ll el g5 b anslie 53 o Sy IS 5
AN T P TEVSTL ) R I PR g o e
L Lds o) Cawlas] et fals 5(de)s
bty L 5 A Sy Sl 5 b S S s
Soslial b fo (ke (gadedd Sk 55 (6 paine
Sa Al g pudew S IS5 U LA B, 50
G:-&CJ:JS Ll Ll sl Ol andllas ol 505 Ol
o g 4238 Slalllan 53 oS ol (55207 51 508
L bl il Caplast] ol alllas 55 .00l ol
S s 5n) Sl @B il B o Sy Koo g
S,y sb 5 dp )3 A8 s 3 40 /A Sl (655
(8L Eals i b do 5o A 4t 55 A4

L (Y+VF) ol,es 5 Abdul Sattar aslles s
ChS 3 03 I A e L Ll 28 Ol e
OLis m TB Lasets 53 Ll el (g 58y S
Ctin s ol 535 Ly 503 O 405 VAR 1 513
Cote b bodd Ldi el g, b 45a3 PY 5 s
Ll el Conleo i b Ladis ) ol plu i
S p s GhLia 53 sy ) om0
09wl WTHE 5 g

OlL,LSea 5 Hepple L 5 ol plosl andllas )3
33 L,.:_.NLM’@_LQLQA_.N (ﬁ\_>u| s plis @l_:J
S I s dms o Sl Olslen el adeds
soals il 580 1y Lad gas CaiS Lol (65 8) gnn LT

DA o il ) Sl

KV 1090 sls)d « 1BV o)laid (@il § Gy 8)9s

ohsjle (S eolc 2GSl alas


https://jmums.mazums.ac.ir/article-1-7690-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-21 ]

Ly e

oo dmlie 0o U 4ol OLL Juol> allie oyl

Seslil Ogs 5 osliinl U Lodst sl 2l
PSS 5 05 @ Ss Sl ke L S g
Sl S5y Jor a0 &5 S Ol e 3 iy ol
Sy pade o8l (655l 5 Ol Cslas

338 o0 G Bl 5 S5 Syl Olal

References
1. MirHaghani L, Nasehi M. National Guide for

Combating Tuberculosis. Tehran: Publications
of Research Institute of Tuberculosis and
Lung Disease; 2009. (Persian).

2. Banifazl M, Ramzani A, BabaieM. A course
on tuberculosis. Tehran: Poorsina Pub; 2002.
(Persian).

3. Velayati AK. Tuberculosis. Tehran: State
Institute Press pub; 1992. (Persian).

4. Daley P, Sarojini J, Kalaisvan S, Latha A,
Mathai D, John KR, et al. A piolot study of
short-duration sputum pretreatment procedures
for optimizing smear microscopy for
tuberculosis. PLoS ONE 2009; 4(5): €5626.

5. MeridY, Yassin MA, Yamuah L, Kumar R,
Engers H, Aseffa A, et al. Validation of
bleach-treated smear for diagnosis pulmonary
Tuberculosis. Int J Tuberc lung Dis 2009;
13(1): 136-141.

6. Ongkhammy S, Amstutz V, Barranesh B.
The bleach method improves the detection of
pulmonary Tuberculosis. Int Tuberc lung Dis
2009; 13(9): 1124-1129.

7. Steingart KR,Ng V,Henry M, Hopewell PC,
Ramsay A, Cunningham J, et al. Sputum
Processing methods to improve the sensitivity
of smear microscopy for tuberculosis: a
systematic review .Lancent Infect Dis 2006;
6(10): 664-674.

J= olon pais Lol g a5 L L el
.3; oalan!
S5 48 5,8 (6 S am 0l 5 e 0L o
3ﬁ4_w¢_3}1§ﬁj\a:mll{‘bl$w|ﬁim
Jo o 558 Ol la 5 i 5 Sy S
o oy g S S ) e a4 Sl S

Aol S e

8. Frimpong EH, Adukpo R, Owusu-Darko K.
Evaluation of two novel Ziehl-Nelson
methods for tuberculosis diagnosis. West Afr
J Med 2005; 24(4): 316-320.

9. Gebre-Selassie  S. Evaluation of the
concentration sputum smear technique for the
laboratory diagnosis of pulmonary. Trop
Doct 2003; 33(3): 160-162.

10. Githui WA, Matu SW, Tunge N, Juma E.
Biocidal effect of bleach on Mycobacterium
tuberculosis: a safety measure. Int J tuberc
Lung Dis 2007; 11(7): 798-802.

11. Happle P, Neguele P, Greig G, Bonnet M,
Sizaire V. Direct microscopy sputum cytology
analysis and bleach sedimination for
diagnosis of tuberculosis: a prospective
diagnosis study. BMC Infect Dis 2010;
10(2): 276-279.

12. Cattamanchi A, Davis JL, Pai M, Huang L,
Hopewell PC, Steingart KR. Dose bleach
processing increase the accuracy of sputum
smear microscopy for diagnosis pulmonary
Tuberculosis. J Clin Microbiol 2010; 48(7):
2433-2439.

13. Bonnet M, Ramsat A, Githui W, Gagnidze L,
Varaine F, Guerin PJ, et al. Bleach
sedimenation: An opportunity to optimize
smear microscopy for Tuberculosis diagnosis

in setting of high prevalence of HIV. Clin

1190 313)3 « 1V s)lasd (@il § Cunyy 8)9s

ohjle (A} eolc sEiily alas €A


https://jmums.mazums.ac.ir/article-1-7690-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-21 ]

ulilSam g lnulgeas byyo

14,

15.

16.

17.

18.

19.

infect Dis 2008; 46(11): 1710-1716.

Makude WH, Makunde RA, Kamugisha LM,
Mgema SG, Liwa A. Improved microscopy
diagnosis of pulmonary tuberculosis using
sodium hypochlorite concentration technique
in Tanga Tanzania Health Res Bull 2007;
9(2): 87-93.

Eyangoh S, Torrea G, Tejiokem MC,
Kamdem Y, Piam FF, Noeske J, et al. HIV
related yield of bleach sputum concentration
and incremental fluorescence technique for
the microscopic detection of Tuberculosis.
Eur J Clin Microbiol Infect Dis 2008; 10(15):
516-514.

Sattar A, Ansari Sh, Hussain M, Masood M,
Anwar A, Reza A. Role of Bleach
Sedimentation to Im prove the Accuracy of
Sputum smear Microscopy for Diagnosing
Tuberculosis. Ann Pak Inst Med Sci 2014;
10(4): 212-214.

Desikan P. Sputum smears microscopy in
tuberculosis: Is it still relevant? Indian J Med
Res 2013; 137(3): 442-444.

Makaen J, Maure T. Bleach processed smear
for Acid fast bacilli staining in Papua New
Guinea. Lab Med 2014; 4(45): 140-141.
Bonnet M, Gagnidze L, Varaine F, Guerin PJ,
Bonte L, Ramsay A. Evaluation of Combined

LED-Fluorescence Microscopy and Bleach

20.

21.

22.

23.

24.

Sedimentation for Diagnosis of Tuberculosis
at Peripheral Health Service Level. PLoS
One 2011; 6(5): €20175.

Anagaw B, Mulu A, Abate E, Anagaw B,
Belay T, Gelaw A, et al. Improved detection
of acid-fast bacilli in sputum by the bleach-
concentration techinique at Gondar University
Teaching Hospital, northwest Ethiopia.
Ethiop Med J 2012; 50(4): 349-354.

Angeby KA, Hoffner SE, Diwan VK.
Should the bleach microscopy method be
recommended for improved cases detection
of tuberculosis? Literature review and key
person analysis. Int J Tuberc Lung Dis 2004;
4(7): 806-815.

Midrner H, Ganlév G, Yohannes Z, Adane
Y. Improved Sensitivity of direct microscopy
for acid— fast bacilli: Sedimentation as an
alternative to aentrifugation for boncentration
of tubercle bacilli. J Clin Microbiol 1996;
34(12): 3206-3207.

Frimpong EH, Adukpo R, Owusu-Darko K.
Evaluation of two novel Ziehl-Nelson methods
for tuberculosis diagnosis. West Afr J Med
2005; 24(4): 316-320.
Gebre-Selassie  S.  Evaluation of the
concentration sputum smear technique for the
laboratory diagnosis of pulmonary. Trop Doct
2003; 33(3): 160-162.

€9 1W90 sl3)a ¢ 1YV o)laid (@ulinb § Cuny 0)93

ohsjle (S eolc 2GSl alas


https://jmums.mazums.ac.ir/article-1-7690-fa.html
http://www.tcpdf.org

