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Morphological Component Analysis for Automatic Segmentation of Six Lower
Retina Layers in Optical Coherence Tomography Images

Leila Niknant, Hosein Rabbafi

Abstract

Background: Retina is the innermost tissue in human eye whictds visual information to the brain by means
of optic nerve. Designing an intra-retinal layegmentation method which can detect the retina sesfa
properly in the presence of noise and lack of @mitis an important step in ophthalmology. In #tisdy the
combination of morphological component analysis @iCand dynamic programming (DP) is used
automatically for segmentation of optical coheretmerography (OCT) images.

Methods: Data set for this study was 55 samples which wekert from normal people by Topcon OCT-1000.
This study had two phases. In MCA phase the imaggodary was created by clustering with eigenvalue
(k-SVD), and then the image was decomposed to amarémd texture parts by selecting proper basethdn
second phase segmentation was done by the dynaogamming (DP) method on cartoon part and theaéti
pigment epithelium (RPE), Verhoeff's memberane (\VM)ter segment layer (OSL), innesllagenous layer
(ICL), inner synaptic layer (ISL), and outer linnigf membrane (OLM) layers were detected.

Findings: Comparing the obtained results with gold standardnual segmentation) shows that minimum error
belongs to OSL surface and its error in the fornrmefan + SD (standard derivation) is 0.830.167. For other
surfaces the error is calculated in this way fraft to right for RPE, VM, ICL, ISL, OLM:-0.66 .33,
-0.59 +0.31, -1.00 £ 0.49, -1.220.61, -1.05: 0.51.

Conclusion: MCA in combination with DP can work as an automatiethod for six lower intra retina layers'
segmentation with acceptable accuracy. One of thm mdvantages of this method is omitting prepreiogs
phase for segmentation.

Keywords: Segmentation, Dynamic programming, Morphologicahponent analysis

Citation: Niknam L, Rabbani HMorphological Component Analysis for Automatic Segrentation of Six
Lower Retina Layers in Optical Coherence Tomographyimages.J Isfahan Med Sch 2016; 34(373): 166-74

1- MSc Student, Department of Advanced Medical Technology, School of Advanced Technologies in Medicine AND Student Research
Committee, Isfahan University of Medical Sciences, Isfahan, Iran

2- Associate Professor, Department of Biomedical Engineering, School of Advanced Technologies in Medicine AND Medical Image
and Signal Processing Research Center, Isfahan University of Medical Sciences, Isfahan, Iran

Corresponding Author: Hosein Rabbani, Email: h_rabbani@med.mui.ac.ir

WAO g syl Jsl (sain AVF o kel / VP Jlo— Olgiusl (S 55 0dKiils ales V¥

WWW.mui.ac.ir



WAF/AVE el ) g, uluol (S 33 0 ASuslS alze

WAYNYNO 5y pidy & ,U Y40 olo g )l Jgl (585a0/Y'YY (g0 ploss/ ool 9 (o Jlw

93 4 Oleho! SIS i SLdiged 10 392 90 I g 18 P93 WS LgSilo SLIAIT ligh Lt
16S rRNA o i oot

S gtaaly ainen T al ) dabld Sasde oyl pb ol 98 sl wiw S GLELS ) (s sane
Yoo | 4 al v . X
ol pan ol s Sl gy pise

g3 Jlio

RN

9 o8 b 3l Wl e &S ed laSL oy Seee I (NONtuberculous mycobacterlaNTM) uwiolS g pe (slapg SbaSile tdodie
5 pB b & ol e )3 oy 4 (peges Cubline shope 3 G S lgis 4 o b 3 oSl ol jpas Ngd Jitte Glusl 4 o (slaodyglp
Ol €9l o 5 m3glS 2 3t lpsn S LgSole g e oy polaio & calllan () 1 20 0 gmime S o Bpan |y o 51 Lol ) (glood gl 2
23,8 odlaiwl 16S TRNA 5 Jg e (s 3l oleduol bl lapls pd sladiges ;>

(CTAB) Cetyltrimethylammonium bromidgss, L DNA zl sl cls olelid e jslS e yé pa iSLsSole ylaie 4y a8 oladlgsl 5l iy g
odds (b (slayesly 5l eslazul L 16S rRNA 5 (Polymerase chain reactiofPCR) jlyeuly (sloyoni; (ST ¢ s 8,5 Cjgu0 pygdg IS Jib o
525 s 68 ol gl e I s ) o g Pl

L‘j Sy50 S 9 M. fortuitum oi dj90 A &S W5 ololid Cuze cudS A dlaw ¢loiol yliwl gla g5 I onds 5)515».} e (G905 WA (asly

25 M. gordonae

V95l Slgyd (g s 9 L6S TRNA 5 L PCR I s 45 595 ko )3 AE ool (bl (3 0 (o 95 yud (slodigas 9 NTM g0 26 g doen
> odd a3 )5 4 16S rRNA 5 Jlgs s g PCR (g 59 000 W LI g5 M. gordonagsdsyl Sl 9 1oy AM/A | g5 M. fortuitum
D915 1, oo iSlgSile (cladlgil ko ys Voo Lasiiti Uly cadllae oyl

35 i 16S TRNA: g9l 155 2 p32 ySlsSilo 255 ('3

SLAS caligh o e Gl rai e Slejs) (leivs ol @bl (Sl @b maie Ghol s (algn e dae (L) igla

Sz o3tih ale 1BSTRNA (35 g5 comend (w9 &1 ool Spld s Srdiged )3 39290 (s joS 2195 mé 092 S LgSulo
WO=VAY A(FVF) PF Y0 il

sl glagban Sladd 218 5 )05e 2l dadd s 2l S35 5 4oddo

Sl slan el byl a5 i1 Sn ol o 5 ok L NTM) s IS s 2 gl aps SL L SUL

o) o 4 i pie g1l o5 5 p 5 Bl Ciphe (s (S slaes S o ese 3l S «(Nontuberculous Mycobacteria

Somo Ssie L slan nl 3 Sl s o bl Lo SL 53 ls 5 Ol e 53 S e cAbe o B slag S

LS 5 Ol b o5 el 36 o e Jlm ) b 2l o o] i §0uS S e Slasslony SR L el sladla
O) cl ot 5 )18 g SU cpl b 5 o e slagsslew Aile sl s (G0 iS S e Slagls Sl eslinal 5 ) wile

Ol lghiol lghol (K 3y pole il (ggmiils Slighos a1aS 5 (Kbjy (§03K0l (guliding Ken 09,8 bl ol )l (5gisls -)

Olnl leral Olehol (Ko pole oails (K5 GoaSiiils (gulidiog Kin 09,8 5 (Sl logy Slacigie Dlados 8 0 ludils ¥

Ol 0lgiol Olghuol (K pole ool ( ppmiils lighns SateS 5 Kby 5SS gulidisg Koo 09,5 (58> Sgndils ¥

Email: nasr@hlth.mui.ac.ir Sledol pai pligs 155 1 Jghuuno (GO g

Vo WA g syl Il (gazin MVY (o les / VF o — Olgiol S5 0dSiils dles

WWW.mui.ac.ir



lylSa 9 (Ll Gaeea daane

o (ladipal 5 s s 5 88 a psa LSl (LA S 5 Gl

S S Py YYT 5l g a3 Olghosl Ol 53 2w (51358
A sl A 5 e Dy seo 4 sl YYF A8 U (6 S sl
Sledd soslmear b S pm ke 00 Ly (3L O g0
(S4 gad ijuﬁws_ww);ww\éuﬂﬂ
= Slpanar 2 AU Laagad i ols Sl 5 05 ol
RSN nlf..i_lbﬂm_ow\:.»)lj(;l)f&b a3 Y-A)

S b ssms 3 A e ¥ sl S 5 a5 Sl
Code am a3y 53y Ve Ol L e g Ll sy g4
Laasad o 5 adho cl o ol (b 53 A3 Sy il ad5 Y
=123 S0 .cd 3 5 aslinad 5550 5 1o 0dile 3L 55 S ey
Lu);fJ:_.ﬂlgii)}ﬁj_.ﬂjw);\‘ﬁ.\.ﬂw})@jluwmw
S s M e a5l S 5 o Bl 5 A
) s 3lal Lap gy SLSile iS5 ai sl

s Lowenstein—Jenseh. s g5, 1 oS e g oS
oo, mla g s YV las 53 4SSl 5 3lss oo &
S s 3 s sbas laeiS s plmil 35,40 S
5 S50, Ziehl-Neelsen s, b wls all IS a0
sl iy oy 5 0K W5 (IS alb 4 Ly e s sat
Loos (5 Sl Glas 8L 4 bg e S AS e 2
L3 8 Lo il Rl s s 7THI0Middlebrook s

Glaa s ;S L byl gla S VL ST 5 L5l o
C,_.Ls.lacgudj))_ufla}x:)))_w‘\_u‘.l_:.u‘ LAL’_;lScLﬁ.!}JS:ﬁ
o 3wl TS 51 e 5 LS 00l s S Blood agar
Gl A el (gdm sla ialasT 6l cdarss opl 65 2
Gl iy el e 23T 5l syl gadsl plubis
VBB w5l s o5 (U (655058590 OLaSy A5 ild
el 5 el (oS ae SYBS 5 ol w0 sl 5YLLS)
v\ib; oalaal Av Lf::-}; )A})J?A})'Ta)}lw‘i;\jl:l 6\,;}‘

s 55 :DNA Ol

Ji)))'\m Lf‘u

gl Gl (CTAB) Cetyl trimethylammonium bromide

peSL oYY as o5 e s el W DNA

L TE)Trs-EDTA s, =3, Sutes

3 S = 5 « (Ethylenediaminetetraacetic acid-Tris

5 S Lol s 50 S e 00 a5 il s S

s S Vel 8 ol sar s YV 53 0 gl iSO sl Y51 g

(SDS) Sodium dodecyl sulfate -, S v K 5Lz
A5 S bylse ot a5 Al Bl Lpal 4 Ao )

Wb S S Bl a3 PO (olecp 53 4ids 10 W8 O

5 Wl gas 4 Ve O NACH 2y Soa Vee s gl 0 0

S dien ol Sbes S 5l S 8 g slae s Sl

on) o Lipd Jame DLl 4 OF sloes sl 5 5 58 o 51 il e
Cilg i se 3 (SIS SO Olpe 4 8 s s b St
J‘“l’ _;..Jg;un)}lj;} Cl}'j_wi S (g3l 3l Ol 53 055 4 ¢ o 50e
Y yame 45 ol 53 B L(Y) LBl e S e b yeae | OF S

Gl 3 L ELNTM ol il 5 o 50 055l o3 5l eds A 5
(YY) 55 Sl 5 Ol s Clbis 3 glals sis

Slrpn SLSb mly sl S plsl 5 Sl Ol o
Fran s @M w5 GUlar (Al 03 s IS ps RS
Shls OV 58050 (5 sl 5 (5 smedn) laasr 5l iliss
ol los s Caal

s 4o e 5 U clad i GINTM (e 55k &
3 St sla s L e 5 ol S laSSS
Col - San b g, ol &S Jb jscipd o plobs placdsy
wlolis S o il e aes sladigad plulis cog
iy b pleas S ol i b wis $-5 (bl ol o NTM
oo ol LS 51 (S plalid s )3 428 e sb anal
(Y F0) S s ol S

o LS L mle IS 5les S DNA-DNA &5l 0
< —¢ (High-performance liquid chromatographyHPLC)
gy Dladad o gy SUSGL Sl 5ols0 SIS dd S
L Restriction fragment length polymorphisega s J b L
hSpB5ates 3l Cilises glans 5 ciua sble 3l eslizad L (RFLP
Sl S divs il S5 Sge sl iy, 0yrB s1po BATS
(Y X=5) 5 o ol Lap s SLSOL libs

b o IS gla s, S cul ol Oz lalllas
&= Sp e s polazel L6 (PCR Polymerase chain reaction
e d= 3 i bl Ty esdle (F ) il o NTM Lk
s (oS 5 e i3 Gl b )15 A6S TRNAJ S 50
S il e L s b 3 e SLSCl il e S
St b5 e A6S IRNAUS go ine 5 0 cblis (g0 5 (5,
sb i S5 ST S LS el L oS s bl | (638 4 e
V) s gLl s SLsSUe gl S plad o )8

Cgr 16S TRNAGS JIss s iy 3 caalllae ol s
5 eSSl pld glaadspl p s sl 5 sk S5
A3 8 eslinal Olgiol Ol Slapls o Gl ged 55 3518 25

Br9s
335 o 6158 s anl e b asdlae ol 53 1 s 5ls 04 s

WAO g syl Jsl (sain AVF o kel / VP Jlo— Olgiusl (S 55 0dKiils ales 1%

WWW.Mmui.ac.ir



olylSas 9 Gl Gaean dane

o LAk 508 50 G S a 58 5at s SLSLe lad S B3 (s

C,.:«;_«;'-ﬁ-m ub\)sj;l)f‘;:]l.ﬂ 4550 s 4ads 0 e
LSS S )

@ids \ Cde 4 3l S sl gax 3 4Y 4> Denaturation

@lds \ de 4 3l S Sl a5 00/0 55 Annealing o

@ids )\ e a ol S Sl a5 VY s Extention e

Sl as ol 8 Sl sa 55 VY 4 oL Eextention e
4agds Ve

S st PCRu S (b i 5,50 Jgame 5 il g
gl Al J5 S PCR U gams 5 55585 550 38T d5 $a5 Jpames
A o3l b g oS BiONEEres 54 Mg ond S

sl

S omis S 5 et e S LSl Gadsnl 4 sliad s () 5o
S S R U BV R U - S-S (WM R SO e VeI R L RO
NTM Olse € szl 8 o alardsm 5 i 58 sl
ol A el gluls gdsnld e 5l as 515 Sluls o)
A 5V S ReS 50 aS as Al A5 a0 S E a4 Glate
A Gdate ad g5l j)Hr»ﬁLBLAJTrJS}a;J_?
a5 5Vl ey S sy Aoty S SLaD e S 5 S
S o LSy 5 (b 53 5 Ll O el ST

s 5 (58 Gla S o @B ) s
el sal Olgiol Olisl Glapls o 5l el glad sl

oo 4 16S TRNA Jig5 md Joss 4 alspl & opl s Sl
aJspl S sl ess Mifortuitum eyl A i85 s,

L2511 ¢ 5 M.gordonae

a3 F0 las 53 |3 5lasNaCl CTAB =) S Ve
A Lol Of 4 55 g el p S 518 Sl

s S a1 S e a3 PO (los b (g loy 3 aids Ve
o5 BLSl s Sn 4 o o2 00208 8 s S Ve e
A3 85 gk Sl 4i33 53 553 \Weee 3 433 V0 ke

A S 00 s S e Ll O S 4 25 Y
SR A Y s alol sy S a s e Il )
BERE-RTE EUN W P Uy SUR J gp NP R TSP T
s 553 Jslosnsnl 5 A0s S Sk Sle ai3s 53 53 \Yeee
s as 5 sl Aoy Ve 5w 51 1 Jeo V0T 4 g 1S
bt L J 51 s 5 a0l adds 53 550 \Weee o adds Yo
A58 e wlal SN 5wl w590

SOL as aml o L 555 50 Vs Sl eslizad b ZPCRrL?u.‘
D3 el l sy 50 54 5 Cf':' 4 16S rRNAgls il 5 0
O s g

16S rRNA F: 5" TGC ACA CAG GCC ACA AGG
GA 3

16S rRNA R: 5" GAG AGT TTG ATC CTG CGT
CAG 3

A ¥ sl e YO e 55 5L ) e (ganlad ST
=l 2 5 s e \ (@enomic DNA, S 5L 0) DNA
OV e 0 MYCly 235 ,Sn w0 () on 2 505550 )
L 10X 55 e YO (Vs e V1) ANTP) 25 Soo +/0
5,56\ s Taq polymerasg s S +/Y0 (41501 )

25 H0
4 o)l Denaturation > . S JsLs PCR (gasbo 5.5

Olginol Dl (slapls b 51 o i sl sl plband g 5 (o 55 S RLST ) Jodr

esgl | por bl &g

_ <y _ - o
— <v = - —
_ <y _ _ _
= <v - - +
- <v - + +
_ <v - _ _
- <v - - +
- <v - - +
+ >V - - +

* * M. fortuitum complex !
- + M.fortuitum complex \
+ + M.fortuitum complex v
+ + M.fortuitum complex ¥
+ + Mycobacterium.sp 0
+ + M.fortuitum complex 7
* + M.fortuitum complex Y
+ + M.fortuitum complex A
+ - M.gordonae )

M: Mycobacterium

WY WD Cigw sl Il (sain /YVF (o jlads / ¥F Jlo— Olginal (S 5 04Kl aloes

WWW.Mmui.ac.ir



Ollsas g HLELS ) (aeua sass

5 03,5 plete 6l b ilesl 658 ol 0558 LS ioman
OFY) ol o J oS50 sla 3, 4 o3l
L;:::'j—"ﬁ L;LA‘;}}} CM:S‘)AL}J AJNTM @LNL..Z ‘C:;U)J
Sl i U azin Y-8 oy 5 e eslin il gles 28 jsb &S
L las S 5l oty ol 5 AES o Jsb araal i, L glaw S
D)\J..:.;&L.a (Y A‘—O) S0 C,.wb)‘ &L:a.:.;:}:; 6Lﬁvuﬁr})
e i (gl aS Sl sl 515l A6S TRNAJ S 50 55 e
ol JL@,\_.L.:! rﬁﬁbﬁbﬂmduuﬁwmﬁj
dj_x/.}fj_:i.:ﬁ}a.l_.:: bl S0 —> Lg)_ﬂl .(/\—a\) Cl
Las das o byl 1) (655 4 pamis 5 il I3l 16S TRNA
() W5 8 e Ll Mycobacterium
Cger 16S rRNAQj ‘5”)_7 oy U’;}) 3 caa)llas Q—ll BE
= en AL gLl slaadsnl g0 e 5 e iS
9 sl s S eslizal Olghos 6“(‘3 e Sk sl 5 slS 5
b bl s s e VA Sl e SLSGL sl
355 NTM Olsme an adspnld ¢ 55 6LAJJJ_AJ'T @l:.'.
I e iy 4o sl & ol e sl i S 13 Ll
g Mifortuitum 4, 1A (28 5 <3y o) 50« 16S TRNA
L 11 g 5 M.gordonaed, .| < 5|
plasl gt ol 05 YO (S35 52 45 4S5 55 oS (slasdllas 55
(J551¥) M. kansassi(J; 1 #) M. terraeladas S s
el (ads51¥) M. haemophilums (aJ,51 1) M. agri
hSP65 oyl L ol (s5nldr (540 503 53 ((pizman LS
2 HNTM 5525 OLSas 5 SQANONILOA) s e3ls asels
on dmdn 03 o sl ot S8 Y s el ph gl TY
M. nonchromogenecunsLs NTM (e84 o5 s S
M. smegmatisM .peregrinumM. fortuitum
s M. kansasiiM. flavescensM. chelonaeM. neoaurum
04) w8513 sluli 5,50 M. scrofulaceum
Shekd plasil O s 5 JOrdao Juniotan. 5«5 glalllas s
NTM as i V0 slass by ol ol 6)}1(:«? S4 el YT
M. kansassi(«J; 5| ¥) M. gordonag sz «5 45 5 Ll
5 (Js5Y) M. simiae (], 51 Y) M. flavesceus(aJ; ;! Y)
03 50 glaalllas s (Y0) USs s (3! V) M. lentiflavum
St ol YF slass el ‘5”TC‘*"- g Yo e s
SR\ Jold aS Ad Lubd (5 4lS 25 2 e SLSOL
M. gordonaeMycobacterium bovis, 5., , o>
fortuitum

M. flavescensM. intracellulareM.

Wwuevwewewvwww

SLd gl 3l 45808 5 VYA Jgb 4 I6STRNA 03 25 ) s
o3I DNA Il & s - 3 515 555 18 i S LSl iz

Al gy g1 0500 syl Jold gdny a0 w0 DD KL

&

Sy
S te dbos 3 glag S glaos S cn S 51 SC LNTM
L Cenl Vs e S () s pls 5 Ol oy 02
035 ol man g OS5 e (b 8 Glap g SLSGL anllan
Sl SLsSGle 5l S0 Ciste b sl i (el Slagla
Sl G slacsie g Ol 53 NTM
N S J £ sl—men S Sl
«wolg 43 5 oz (HIV) Human immunodeficiency virus
e 55 s S Slaelilesl s Las Sl O i 253l
O 55 oolal b glacd iy s
Ol o oShaS i35l 58 050 S slae 5 4 S
o550l Ll cdilodd antlis Oludl 53 (5505 Sbagslon Lol Juls

5 Slre s S i slben SoAd iz 5l (65l
OF) &l o a2s cl 51 508 1y sl p8

J—usly Wongwatana, Sriyabhaygea ks ;s
348 ke 5l sl gl e slae s SLSGL 5o ool
L b b 8 lomp s SLSGL £ G5l o 035
25 eSSl sl 5.0 e 155 SLl slags e
Ll oS ol b SL S S 5SS iS5
Sl 83w p3Y 3y Jame Oludl a4y OF (slaes sl b 5 58 2 )
NTM Lol a5 e 3 030555l e 5l odd a5 &Y pommes oS
Ul 5 0lil s Cilisen Lo b slacs sis sl 5 desly
(Y)W,

NS iy s s S ) SV e s
oaes il Gl s e g S S0l

5 bedgn Lol sins s 40 (Y 010) 355 o s

WA Coig syl Il (gazn MVY (o ke / VF b — Olgiol S5 0dSiils dles WA

WWW.Mmui.ac.ir



Olylsea 9 GLELS § (acsa sass

oa LA 5l 53 a3 s 5 85 ak psa LSl (LAt S 5 (s

0358 515 et Sl SLSL JI5 e 612 16S TRNA

oty Ul aS u eslial 5LS s 5ledd (g3l

.J.S:ﬁ ‘)‘J \) rﬁJSL},QLA 6&4.1)){‘\ do Voo

S10508 g i
i) a8 (g3 gaebOLl ol Il ol
Slael el L aS il e ATV 44 osled 0 DSl e s
plowil & Olgiosl Sy pske olKls (555103 5 Shas Cislae Sl
ol o S5 Sl Cile S8t 8 by s A
b S 055 e e s J SIS 5 sl

s e edlel oSl cpl (S (gouSLiils

duvalii

M. immunogenumM.

haemophilumM.
M. novocastrenseM. mucogenicumM. lentiflavum

vaccae, M. terraeM. smegmatisM. parafortuitum
V) Ls
05 SL= INTM glulis ¢l O LsSls s Mendum
3 5SSl i 8l D5 pobant] s 1, 16S TRNA
Sl ealial sy e oL SL Gla i Sl s cib OLe
s ) 0L 5 Padyalas 5 45 glasdlas s (YY) sl
8 g 58 el giluliz NTM o5, SOl gla S
odsl s 4 16S TRNAGS 5l eslizal L J 53 LG Eb el

O3 YAD 5 ¥V9F sl a pasl 5l alllas o 1 53 (YY)

References

1

Cai L, Chen X, Zhao T, Ding BC, Zhang JZ.
Identification of Mycobacterium marinum 65 kD heat
shock protein gene by polymerase chain reaction
restriction analysis from lesions of swimming pool
granuloma. Chin Med J (Engl) 2006; 119(1): 43-8.
Franco MM, Paes AC, Ribeiro MG, de Figueiredo
Pantoja JC, Santos AC, Miyata M, et al. Occurrence
of mycobacteria in bovine milk samples from both
individual and collective bulk tanks at farms and
informal markets in the southeast region of Sao
Paulo, Brazil. BMC Vet Res 2013; 9: 85.

Chye FY, Abdullah A, Ayob MK. Bacteriological
quality and safety of raw milk in Malaysia. Food
Microbiology 2004; 21(5): 535-41.

Konig B, Tammer |, Sollich V, Konig W. Intra- and
interpatient variability of the hsp65 and 16S-23S
intergenic gene region in Mycobacterium abscessus
strains from patients with cystic fibrosis. J Clin
Microbiol 2005; 43(7): 3500-3.

Isfahani BN, Tavakoli A, Salehi M, Tazhibi M.
Detection of rifampin resistance patterns in
Mycobacterium tuberculosis strains isolated in llbgn
polymerase chain reaction-single-strand conformatio
polymorphism and direct sequencing methods. Mem
Inst Oswaldo Cruz 2006; 101(6): 597-602.

Harmsen D, Dostal S, Roth A, Niemann S,
Rothganger J, Sammeth M, et al. RIDOM:
comprehensive and public sequence database for
identification of Mycobacterium species. BMC Infect
Dis 2003; 3: 26.

Covert TC, Rodgers MR, Reyes AL, Stelma GN.
Occurrence of nontuberculous mycobacteria in
environmental samples. Appl Environ Microbiol
1999; 65(6): 2492-6.

Bottger EC. Rapid determination of bacterial
ribosomal RNA sequences by direct sequencing of
enzymatically amplified DNA. FEMS Microbiol Lett
1989; 53(1-2): 171-6.

Edwards U, Rogall T, Blocker H, Emde M, Bottger
EC. Isolation and direct complete nucleotide
determination of entire genes. Characterizatiora of

A

10.

11.

12.

13.

14.

15.

16.

17.

18.

gene coding for 16S ribosomal RNA. Nucleic Acids
Res 1989; 17(19): 7843-53.

Kirschner P, Springer B, Vogel U, Meier A, Wrede
A, Kiekenbeck M, et al. Genotypic identification of
mycobacteria by  nucleic  acid sequence
determination: report of a 2-year experience in a
clinical laboratory. J Clin Microbiol 1993; 31(11):
2882-9.

Balian SC, Pinheiro SR, Guerra JL, Morais ZM,
Ferreira F, Ferreira Neto JS. Comparative study of
two methods of decontamination of mycobacteria.
Arg Inst Biol, Sao Paulo 2002; 69(2): 11-4.
[In Portuguese].

Diagnosis and treatment of disease caused by
nontuberculous mycobacteria. Am Rev Respir Dis
1990; 142(4): 940-53.

Katoch VM. Infections due to non-tuberculous
mycobacteria (NTM). Indian J Med Res 2004;
120(4): 290-304.

Sriyabhaya N, Wongwatana S. Pulmonary infection
caused by atypical mycobacteria: A report of 24&sas
in Thailand. Rev Infect Dis 1981; 3(5): 1085-9.

Leite CQ, Anno IS, Leite SR, Roxo E, Morlock GP,
Cooksey RC. Isolation and identification of
mycobacteria from livestock specimens and milk
obtained in Brazil. Mem Inst Oswaldo Cruz 2003;
98(3): 319-23.

Saviola B, Bishai W. The genus mycobacterium-
medical. In: Dworkin M, Falkow S, Rosenberg E,
Schleifer KH, Stackebrandt E, editors. The prokiago
3%ed. New York, NY: Springe; 2006. p. 919-33.
Aronson T, Holtzman A, Glover N, Boian M, Froman
S, Berlin OG, et al. Comparison of large restriction
fragments of Mycobacterium avium isolates
recovered from AIDS and non-AIDS patients with
those of isolates from potable water. J Clin Micobbi
1999; 37(4): 1008-12.

Konuk M, Korcan E, Dulgerbaki S, Altindis M.
Isolation and identification of Mycobacteria froaw
milk samples in Afyonkarahisar district of Turkey.
Int J Food Microbiol 2007; 115(3): 343-7.

WA gyl Iyl (gazin MVF (g les / VF Lo — Olgionl S 5 0aSCils dles

WWW.Mmui.ac.ir



lylSa 9 (Ll Gaeea daane

19.

20.

o (Ladipal 5 s o588 a s BL ke Sladi S B 5 s

Sgarioni SA, Hirata RD, Hirata MH, Leite CQ, de
Prince KA, de Andrade Leite SR, et al. Occurrence of
Mycobacterium  bovis  and non-tuberculous
mycobacteria (NTM) in raw and pasteurized milk in
the northwestern region of Parana, Brazil. Braz J
Microbiol 2014; 45(2): 707-11.

Jordao Junior CM, Lopes FC, David S, Farache FA,
Leite CQ. Detection of nontuberculous mycobacteria
from water buffalo raw milk in Brazil. Food
Microbiol 2009; 26(6): 658-61.

WAO g syl Jsl (sain AVF o kel / VP Jlo— Olgiusl (S 55 0dKiils ales

21.

22.

Mendum TA, Chilima BZ, Hirsch PR. The PCR
amplification of non-tuberculous mycobacterial 16S
rRNA sequences from soil. FEMS Microbiol Lett
2000; 185(2): 189-92.

Padya L, Chin‘'ombe N, Magwenzi M, Mbanga J,
Ruhanya V, Nziramasanga P. Molecular
Identification of Mycobacterium Species of Public
Health Importance in Cattle in Zimbabwe by 16S
rRNA Gene Sequencing. Open Microbiol J 2015; 9:
38-42.

WWW.Mmui.ac.ir



Journal of Isfahan M edical School Received: 15.12.201
Vol. 34, No. 373, 1* Week, May 2016 Accepted: 05.03.201

Determination of Nontuberculosis Mycobacteria Species Genotypes Present in
Cattle Milk Samples Using 16S rRNA Gene Direct Sequencing
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Fatemeh Riyaflj Hoseinali Rahday Meysam RouzbahahiBahram Nasr-Esfahani

Abstract

Background: Nontuberculosis Mycobacterium (NTM) is the most coom bacterium transferred to human
from cow milk and products. The presence of thesedsia in the cow's milk stands as a public headtficern
particularly among those individuals consuming railk and dairy products. In this study the deteration of
16S rRNA gene sequence method was used in oréeataate the amount of Non tuberculosis Mycobaateri
incidence and determine its types in milk sampbgbered from Isfahan province.

M ethods: The cetyltrimethylammonium bromide (CTAB) and phlectdoroform were used for DNA extraction
in isolates recognized as Non tuberculosis Mycayagn, then using designed primers, 16S rRNA pohase
chain reaction was done and the types were detedhfier sequencing.

Findings: 9 cultures, out of 119 samples gathered from Isfalaams, were recognized positive in which 8
samples had M. fortuitum and one of them was Mdgpae.

Conclusion: NTM incidence was 8.6% in evaluated milk sampEg.using polymerase chain reaction (PCR)
with 16SrRNA and sequencing, the fortuitum isol&gpe | incidence was 88.9% and Gordonae type |l
incidence was 11.19RCR method and sequencing of 16S rRNA gene whick weed in this study are able to
recognize isolates up to 100%.
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Abstract

Background: Previous studies showed that managed surveillandetraatment have a considerable effect on
decreasing the mortality and morbidity in head tmaupatients. But there isn’t a validated guidelimdran.
Thus, the aim of this study was nativation of diagjs, treatment and clinical prevention of headirtra
guideline for using in Isfahan hospitals.

Methods: In a cross sectional study, 6 validated guidelfioesnanagement of head trauma were studied and the
most important head lines were extracted and thitityde of resident and attends of treatment gsonpluding
neurosurgery, anesthesia and emergency medicinggiwas and the agreement between treatment grodp an
guideline was analyzed.

Findings: In this study, six guidelines were studied andwadt of 78 persons of treatment group of head teaum
including 30 persons from emergency medicine waddpersons from neurosurgery ward and 20 persons fr
anesthesiology ward were compared with the guidsliThe mean + SD of enter viewed staff was 15207+
(range: 8-20) and based on that, attitude of 189¢by had excellent agreement, 34(43.6%) had gooekcaugnt,
27(34.6%) had acceptable agreement and 3(3.8%)vbakl agreement with the guide lines.

Conclusion: According to the results of this study, managenwrtead trauma treatment is not programmed
and in several stages was not approved and thitigganay lead to higher risk of morbidity and nadity and
additive hospital cost. So, treatment methods, esllamce and treatment of head trauma patients must
be revised.
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Effects of Zero and 90 Degree Abduction of Glenohumeral Joint on the Upper
Extremity Nerve Conduction Velocity (NCS) in Diabetic Patients Undergoing
Coronary Artery Bypass Graft Surgery

Mohammad HosseinifgrZeinolabedin MojaheégdMohsen Mirmohammad-Sadeghamid Azadeh

Abstract

Background: The aim of this study was to evaluate the effecamfn position during coronary artery bypass
surgery on neuropathic symptoms and nerve conduatedocity (NCV) of the upper extremity nerves in
diabetic patients.

Methods: In this clinical trial, 20 patients with diabetesho were candidates for open-heart surgery, were
divided randomly into control and experimental groDuring the operation, patient’'s arm was posgibrat

90 degree abduction and at the sides of the bodthénexperimental and control group, respectively.
Electrodiagnostic tests including assessing angitand conduction velocity of sensory and motove®iof
radial, median and ulnar of left hand was perforneldysical examination was also done for checkhey t
numbness and Paresthesia in both hands.

Findings: The Comparison of the changes for mean of ampliare NCV of radial, median and ulnar nerves
showed significant change in the control groupradigeration (P < 0.050). The Comparison of the gbarfor
mean of amplitude and NCV of radial, median ancukrerves showed significant change except in Iratigor
NCV and sensory amplitude of ulnar nerve in thé gesup after operation (P < 0.050). The comparisomean
values after operation between groups showed mifisent changes except in sensory amplitude cdruherve.

Conclusion: Arm abduction at 90 degrees reduces the axonalyimf the ulnar sensory fibers during coronary
artery bypass graft surgery.

Keywords: Diabetes, Nerve conduction velocity (NCV), Corgnartery bypass
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