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Mycobacterium fortuitum % XJ 5t & 1 7z Ziehl-Neelsen
guft I & SR BT S PuiETE O LT
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A NAERER

EE : (HM) Mycobacterium fortuitum % ERxF G & L 72356 @ Ziehl-Neelsen Jetu ik (ZNE) & #0G
Jefu gk (OB Oge@Pho MG (k) 20074 1 H~20124 3 H oM H, NHO ¥ 8 ey
WEEEE v 7 — I TMGITH; 2 T L % 1), DDHIZ T M. fortuitum & 7)€ S M- Wil 42 ¥k & AL HEH
B2 XTSRS, #O6H:Td % auramine-rhodamine Jeff1 7 (AR {%:) if UNIZ acridine-orange #4 {2 (AO i)
EZNFEO AT L& L L 720 & HICE BMRICH L 16S—23S rDNA internal transcribed spacer (ITS)
FIRIZ BT B BAETF & 16S IRNA BAZF O EY > — 7 L0 2% FEi L, MFEEMRE 21T 720 (il
B ZINFIZTIRTORII B 2 Qo 2 R T & 720 ARIEIZ 168 (38.1%) 1Z B 720 et 2 72
DTWIZDIZH L, 7D 268k (61.9%) LEEERKRTIIERETELAERI>TW RV, TL5
BRROGREETH Y, AOEDRRLH LM ARYE L FAREDORRTH 572 ITS ¥ — 7 T ¥ AN Tid
358k (83.3%) 2% M.fortuitum subsp. acetamidolyticum D EfnT & 100% —3 L 724, 7 ¥RIZFEEARTE T
BHo7zo L L 16S IRNABIZ T ¥ — 7 T ¥ AT M. fortuitum F#x OB EFEE W & 658 T & 720 #IR
T LSOOGtk L ORIZ BT 2 HBMIZZ Ld o 72, (5% DDH T M. fortuitum & [Fl%E S L7z
WA L THOREE 7286, MMSWEE L 2% 7 — AR PS5 88 20, RO
S EESE R DS/ AT S B W RETEASE 2 S 7ze FRIC, BEWI A 5 OWARMERRIIZEOEEL D b
INEERHWDL Z & &, BRI X e GEEMEE, i, 29=—JRIK) OfUKZ 28 L72wv,
* —7 — X ! Mycobacterium fortuitum, F-—JV « 2 — ¥ Y, HoOEgd:, 165-23S ITS ¥ — 7
I VA
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PR OB AR, BEESh T
WIL % REF~Y =2 7 VTERT 5720, 4 A
DPIRIE R T 2 ik OBEEFIC & o THRERDS LA S
T, L LZoWHTh, HIHRMAE RN ) 2 A%
SLENTH Y 2D AV BT PURR T G 25 I
LTWh, 4 ANTFYTLBR) ANVTT D—HO
WOL Y NO—F 3L mOWRGBEIEAET 720, 7
I LYt 7 K OB H OY s TR R R T TRH5D
WEGE LRt (72 —n) &
Wo 2R AT y IHARLEL Y, TH LTHRAEIN
HARIE, BT VI -V ws 2R o
WS DI 2 RIS 5 X910 b. TDX ) MWE

Pl (acid-fastness) & IFON, ZoOMWEEZFIH L72bt
MW RO O E OB HRER T 7 ¥ VI X gt %
119 F = « 2= ¥ gt (Ziehl-Neelsen stain: ZN
%) Thbo —77, M3 IHEGH 20 2 72300t %
R EOEG L (HORE) &, SORHBEE LI T
& B 200K (R tEsR) OBIEMWRETH 5720,
1000 FYE R (R R) TS L 2 37 5 3 W ZN
WCHAREREE, RAEICBWTHAITH Y, RSN TY
By ZNEDOYMFHOE DS, [F UEEARZ v i
HEDHRICZNEDFENT X 2 ODPIER W RO OR% T
Do HOLETIIRL T4 EHMBEALANAOWE G E D
Ko TRZDZENH D720, BERNITHEIET S BT
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DI E RS L RFEE) (X, F—fEARIZT2ZN
LECHRT 2LEND 5,

Bt vy —DN—F VBFEHRAET, F-IRRENS
LI TH 5. RO X ) TSR D Lk
ROBEITMNZ T, BEPUER N EGE O REARE A %
BEDP S ENBHERIZONTY, MEICBH 21T
) Fist I HZNEIZ X MR AT Tnb, 5612, HE
WIZEBOBREKDOEEZATH Yt v & —Tid, MGITH;
FTHYEE %o WD R AMBROTEICL S D
DB OH, WMOMBEGYIZL S D D500 % REIH %
FTAGEAICBVTZNETIE & { SBB 2 A L Tw b,
ZH Lm0, bRbIIIHEBETIZLE AT S
F, INETHARZ AT RERER 2 0L 72 2
DORRIALERIGIEE TR, FES v MIT M. fortuitum &
[ % X 41, 16S rRNA gene & 16S—23S ITS #IH D ¥ — 7
IV RIENT DFERD> & M. fortuitum subsp. acetamidolyticum
LE S NTze AW, ZOWOGAYEAE I 5E S
N r — 228D THo720Hh, b LLIEM.
Sortuitum \ZRF O R PUBEOMEIC L 52000 %K
ALY 57202, RNT R 2 3R L CHulRYE OfERR & S
WERE, WIn TN Z L b O ARY T 4 TICHBRRE
L7

R EFTE

SIS

20074 1 H~20124F 3 HO MM P Ic Yt v & —% %
o L EE Db OWEHE 2 ik & LT, BACTEC MGIT
960 AT h (HAXRZ by - F 1 ovFryy) LA
KYHH (ka7 v 7) ZHOzBERETCOTRL B
P& 2 o 72 R4 & M. fortuinumBEHER R (ATCC6841)
ERHRE LIz, INBRIY vy vy AL aAnNTTY Y
LAYV 7=V AFRIITET L, £ VTRV T—
L (§RCUYa - FATT I AT 47 R) IZXBH
ERETVINOBETH 720 MAT, ¥fans s
VY APUEF Y P THBEBDI VY FTBeID (HARZ
YTy Ry ) THBEREMNE L 2D, DDH
Mycobacteria (1 R T.28) T M. fortuitum & [F%E S 1L
72o $7z, PNBA (p-nitrobenzoic acid Jill 7H11 agar) .o
T EANNEH o 3 g = —PERD S R ORI
BRI NIz PO B RE LT, MIRGEES N7
ERBIER GEEWEE, M.avium, M.intracellulare, M.
kansasii) &, M.fortuitum DA% O B H 5 E PLE W (M.
abscessus) % I\ 720 TRTORERITEBBAER L, 2
FFOHFNELZ IR L 720 b ZNEZ TV, TR OM
i, Bl R AT,
#0061  (auramine-rhodamine 44tk @ AR %)

“KBM” =53y -ua—=%F3IvfmFy b (-
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YONAF) BTz, PR L 72 MGIT R M W % 8 5E
L7z BHEAICARIES — 5 3 v - 0 — % 3 Vi E i
L, RILTI5H MRk, mARKTKEL . KIZ0.5%
W7 V2 — )V Te0 BB 217\, HAKEDODE
AF VLY TIV—TI0R MGt L7z (Bt o R
FL TV —1E, FINEROTROREGEEILT X
BB DM o TAKERGEE T A ¥ — 12T

L, SOBHABE %2 F\V T 20056k (HR) OB T
L7z,

#%6#E  (acridine-orange Jeffi i | AO )

ARZEIRE, [EE L72EARICT 2 A5 4 ~ A0 (R
FRITE) 20k, BERTISHRMOLL, ZO%E
KTKBEL, 727U 254 MBI (GEIERE, 2 FL ¥
TN —E4) 2L, 308~ 153 L, HAKKER
WA N T A4 ¥ — TRzl BlgE L7z Qoof5IEK, WM
Ao
Ziehl-Neelsen 4tk (ZN )

HOLE CHEMGEOF UEAZ HVTITo 72, 5% Ak
B7 7y EMmEICL, BEADOTH2 DT NIEHR
PHELDLBEICHAN—F =T L, EiRT105H
EBICGEE AT, WAKTRIEL72. 3%HET Vv
I—Thif L, WAKKIERICAF L YT IV—"T10~20
MBI E 4T o 7o WAKDER, BAFT A Y —12T
VR L, JBEAMEE A F VT 1000 IR K GiiESR) T

217,
16S—238S ITS FHIE OF12 16S IRNA BIZF DY —27 TV A
AT

16S-23S ITS FIE DGR FLH D PesE 121%, Roth 5D
BACHEL 722, 7594 v —+t v MIZ16S-1420F (5'-TGGG
CTTTGAGACAACAGG) & 235-23r (5-TCGCCAAGGCA
TCCACC) %3720 ITS ¥ — 27 T ¥ AfFHICCHET
X 2o T2 BRIZD W TIE 16S rRNA 5E 15 T 0 &8 55 B 51)
(428 bp) DIFEHNT % Telenti & D) ZHE U T - 729,
i X 4 72 PCR % ¥ 13 Genetic Analyzer (Applied Biosys-
tems) % JHWTHAT L, 1551727 — % 1 Blastfi##T 12 &
D F— & R— 2 & HlERET Lz

b £

HOEE: (ARB:, A0 WIS ZNEIC BT 2 Btk o
i iy
FTRTOBKPZNETRIFICHE > T ez, Kk
DZNFEOYetn g % i & L CHOBEOBEE 0 G-l 2
fTo7ze $F, ZNFEERNT, &HBICBVTY 4Gk
k2 REE L T AR (£) & Lz i)y, &4
FIZB W THARRD L CIZBES#EC AL Tw a2
PHRFTBY, WRAEI GG SN TR nEG 2 B
(=) L L7z 512, RiFagtaz Ry Witk fifash




Acid-fast Staining of M.fortuitum/S.Yoshida et al.

TOVBWAEIRIE L TEERWICELESBRICR->Tn S
WA ERE (£) & L7 (Fig. 1)o ARIEDYA, 43
PR 168k (37.2%) ASi: & I BAF R Pl % fAE L C
WDIZR L, AREEIZIFE A YT > TR0k E,
FREOBRROY G E LD 6 DPFET D L V) R L
%o 72 (Table) o AOTED ARE L IFIFHBE OB L %

D, HOGEMICHIEREOZEIZ R SNk Do 72 (Table) o M.

Isolate No.909

Isolate No.252

Auramine-rhodamine

Acridine-orange

Ziehl-Neelsen
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fortuitum BERE R R IE AR 5 THeAPEDT L S 3 Btk & )
EINTH, AOYL T OWMEE L 2y, 1EkD
T Ly VORGSR RS hho 7z (Fig 2)o k5
DOPERE LT R CTZNE TR ARtk 2R L7z, AO
I M. avium R CEAR O IR RS % S fetf e B
L7275, oMzt Ly Ytz L72, —7J, AR
I I NS OO PLEEH R LT RATF 2 etk &R

Isolate N0.90

Fig. 1 Acid-fast staining was performed on the fixed smears by using the fluorescent and Ziehl-Neelsen staining. Light
microscopy of M.fortuitum cultures grow static in MGIT at 37°C for 7 days. Strain No.90 had lost the ability to retain the
primary stain after washing with the acid-alcohol decolorizer, strain No.252 had patchy pattern, and strain No.909 had retained
the stain by auramine-rhodamine staining and acridine-orange staining.

(Upper) Microscopy images of clinical M.fortuitum strains stained with auramine-rhodamine and then treated with acid-alcohol

decolorizer (Magnification, X400)

(Middle) Fluorescent images of the same fields using acridine-orange (Magnification, X400)
(Lower) Images of Ziehl-Neelsen staining (Magnification, X 1000)

Fig. 2 Patterns of non-specific acid-fast staining using acridine-orange
a: M.fortuitum type strain ATCC6841 (light-green coloring pattern)
b: Clinical M.avium isolate (mixed patterns with light-green and orange color)
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Table Performance of acid-fastness compared with fluorescence staining and Ziehl-Neelsen

staining for 42 M. fortuitum isolates

No. of strains with the Ziehl-Neelsen

Fluorescent staining staining results

Sequence results by ITS region and 16S rRNA gene

methods - - -
Positive Plus/minus  Negative
Auramine-rhodamine*
Positive 16 0 0 M. fortuitum subsp. acetamidolyticum (15), M.porcinum (1)*#*
Plus/minus*** 6 0 0 M. fortuitum subsp. acetamidolyticum (6)
Negative 20 0 0 M. fortuitum subsp. acetamidolyticum (14), M.septicum or
M .peregrinum (2)**** M.mageritense (2)****,
M.mucogenicum (1)**** M. farcinogenes (1)****
Acridine-orange**
Positive 15 0 0 M. fortuitum subsp. acetamidolyticum (14), M.porcinum (1)*##*
Plus/minus®*#* 7 0 0 M. fortuitum subsp. acetamidolyticum (7)
Negative 20 0 0 M. fortuitum subsp. acetamidolyticum (14), M.septicum or

M.peregrinum (2)**** M. .mageritense (2)*¥¥*,
M .mucogenicum (1)**** M.farcinogenes (1)*#**

*Acid-fastness of other clinical mycobacterial strains with the auramine-rhodamine staining was the similar to that with Ziehl-Neelsen

staining.

**Clinical M.avium isolate had patterns of non-specific acid-fast staining using acridine-orange although there has been no difference in
the acid-fastness of acridine-orange and those of Ziehl-Neelsen staining for other clinical strains. For evidence quality, see Fig. 2.

##%Patchy pattern
##%* [dentification results by 16S rRNA gene sequencing

L, ZNEE OMICHBRMEOTRMEIZEED Sk d o7z,
ITS FIRAE OVI2 168 rRNA {5 DIFIERLH O Puse

M fortuitum 42 B 35 BRIZITS ¥ — 27 = ¥ AfFHTIC T
YERLECH SRR T &, M. fortuitum subsp. acetamidolyticum
DSM44220 & 100% — 3 L 720 5% 1) @ 7 BRI AR P 23K
Mo 727280, 168 IRNAMBIE DY — 7 T2 AHTIZ LY
FE 2 AT - 7225, SO WM (M.porcinum, M.farcino-
genes, M.mucogenicum, M.mageritense, M.septicum® L <
& M.peregrinum) & 98.8~100% DM [ HER T & 72
(Table) o XFGHRIE X TDDHIZ T M. fortuitum & i) & X
NTWd, ¥ — 27 T v AEHT CREAET PR M fortuitum
subsp. fortuitum ATCC6841% 100%—3 L 72#kiE 22 22> 72

Z &=

Mycobacterium fortuitum (3R HFEEPEER O | WHET
Y, BRERGE 1 A INIZIEE 3 5 M. fortuitum
complex 2B %0 £ I3EH, &, AR GIE
ZHIEREIL, AV uryeiishiz7y bYA%
- U CTREGE DN IR AT o 72350 R0, JRIENIZER B S 7z ice
machine D5VHJ SN TEMUT 7 M T L A4 7 9354 L5
BID23HE SN TW5E, FICEBREDL O OERENRE 2 b
B3, & bORERYE S RE 7% — 203D ) FERL S
NT 2o DHEIZBIT B FEEIC & 5 NTMIEHE O FEhE
B 1Z MAC, M.kansasii, M.abscessus {22 \NTEf 4 (6
THaHD, 4V FTEEEIMTH D,

[7l T OFRMEDORIGIZOWT, Wk TR
BHR S ST E 729 Woods H 1, ZNEE L ) b 40k
LOPRRMEIZS 5 L3R LY, Lessing & & auramine % T
BeF 5T ZNETRARZ MR T & 2 FWIC & 2 HEE 2 1%

B i) & Wi LT %19 ATS A FF 4~ (2007) 1
NTM O BIRMRATNHERE 5 2 Jea Pl & L CHOGE 2 280
TWVEA, BHEEFWITAOETEE DI WIEEYRD
LT ERIFLL TV A,

Zrlal, #3502 DM fortuitum & & OITAFFEIZ BT,
HOERA T T 2RISR EZ > 720  OPIRNE
DOWIGZ b B W F- & L CHRAROMILEE DR & £ Ff
FAE OB OE D HE Z bilz, T3, JiREOMIE
BEOYIE, Z2m0 T v 7 ARES TIRE & H, WHR
J& DBUKERPIREICH G LTV A HEEZHET52 LT
5o HOLEIE Z OMMEEIZAETE T 5 RIKO RSURIR
THbHI I VBRIZHEGERZ WA SETHRBET 5, 1
RS IT—VBPICEEND « I T IVBRORE L BT
PO BEPEIZ O W TR RS T, 33—
VBRI WA R IR FRE, BT (@, A MF
T, b, VAMVKRFY, IRFVE), RfE (CE
M, Yora7unVER) BPR%5. « 33— VIRRE
SHBOLAERE T T C88, M.avium B X U° M.intracellulare T
C80DH % DI T, M. fortuitum ® e FEEH BT CT6 &
C78 5. TdH % (MM T dH % M. fortuitum subsp. acet-
amidolyticum D a I I — VIEIZCI8 B A A T 5
CT6IZHFMBEDOE -7 247 LTEBY, M fortuitum & O
MICKRE BRIV, F 7z, RETEUEE B oM fa ke
DEBELERN T TH Dy raTunxfbshizal 2
— VBRI S IR TR A OTE R R UER I ICBIfR L T8
0, ¥Yru7uXrROEGEMECPIREE T Sk <
WREEOT, JERR YA OMIRFEE (cord forming) 2%
WAL T 5 & v, KB E R° M.avium, M.intracellu-
lare, M.kansasii® a 3 I — VEERKIZ Y 7 07T a 8B
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BT AHD, MfortuitumI > 7 0708 2 BE RO ]
RTHD  EHEEA LI a—VEEZEET HHEDI|Z
EARDH 5o

EH6I1T, I = VRO S W EWAH S
NDEVH o 3T —IVIRD 0% UL L ISHIRRE RS2 = A
7 Vi 4 L T\ b mycolyl-arabinogalactan-peptidoglycan
(MAGP : RTZF KTV AV ETIEITT 7LD
BEMH) L LTHEL, BEEE LTl Ar—2I
HELTWwWAI—F7 727 % — (cord factor: trehalose
dimycolate, TDM) X trehalose monomycolate (T™MM), filt
IZ 3 gluocose-6-monomycolate (GMM), 7 v 27 A D45
R EOWEES E LTHAHFEL TV D, Thbidwnih
S YURW OPURME I CHE 2 EH 2 R L, KEHHPEW
PR HEEIEVE SN TE 2 RiEICE -
T, I T VEBHEEODTILEVRKEDOELH) Hht
MMEZHESEZE W) WG, WIREI - Vi
O == PANE" Ve AN I AERANE R i ¥ DN Ak A ki
HHE D EVIMENREINTVEY, Leh->T, ¥
ra7unNyEZ S 7250 Mforwinmid I 3 —)VEEDB
X U'TDM, TMM THER S 1 2 il BERE 35 75 7 72 % Wl g
PeAsE <, AU XY PUREEDWEIAVE L7z0h b L
%\

PURW O L > N1 — 713 Ll B0 2 IHE 2 g o
M BE DS &, HHEARREE, AR & — k& o
THER SN B 728, M. fortuitum OHUEETE D WEGIL D 5K
A I — VBRARRL ZOWEDBENETE b o TEL
TWD EIIWIE LA, 3 a— VDAL OREER = ~
NU—THEEDFERRGTH 5, BKHEHNGE O lipo-
arabinomannan (LAM), Jif & T & % phthiocerol dimyco-
serosate (PDIM) 72 EDEWDH EZRE L 2T NIE %R 5% 0w
7259 0 BRI, WD KL E R M. kansasii, BCG D
LAM O5GI2~ » 7 — AFRIEHDMF I (mannose-capping)
LT\ 5 Man-LAM X, M.chelonae \Z¥5B) 7z cap i %
b727% VWLAM (Ara-LAM) & 3RERIGIZH R D &) 19,
ZOMan-LAM IR TLR2 77 FZ At Lc#iB I~ 1 7 7
— VoML E FELET, ZAPHEEHOREEOE
KB ANZALTHBHEEZLN TV, —T5, M.
fortuitum, M.smegmatis \Z ¢ 1% ¥ 72 phospho-myo-inositol-
lipoarabinomannan (PI-LAM) (& caspase-3 {27 L 72 7
K=V 22FETLLEINTVDE, ThoDMHE
PRt & OBEEIC O W TR W E R EINTE ST,
SRBROBFEIHIRE L2 wv,

fe T, FRGEEIC BT BN OREIZOWT
TH DN, bbNWILMIAFAET PR ko5
Ry =7y N T RGN 2 % B HITHEHL
720 PURRBIIELICH L TP Z A3 525, I a— VIR
RIS ZE CHES IR Z TR <, ToME
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MM L72ZNEE, WREEL 35 2 & TREN~D
HIREET7 7Y Y DRELZFHIILTET, —, HiLT
179 MBI TSR D I a— V%2 ¥ — 7 v M
LCHOLE A5 S Tefad 2 AR L, 72/ —
VOB THBEOWHRIIREL, 727V YL vy
OB (DNA) (x93 282 FH LT, AT
HAHMBEDNA L T 27U ¥ vk Ly Y oEakzs06H
BRI X > THIET 5A0:L05D %5, 4, kM
fortuitum MRIZ B W T AOH T D AR & AR o Jrlk it
MR E N7z (Fig. 1, Table)o MWD RFEFHDO D %L, ¥
raranyEEEL 2V I - VIBOREEIZ XY
BEANDA —F I 2 OWAEDG <, PuERMEANEES L7z &%
A BN 5D ARB: L E, DNA % 4975 AOHET b PUik
PEAMET L7z DS R AR & SR OB M2 H 5 & b
Nz, ZoOWHE LT, SEMEH L4l b (7
ZURATFAVAOW) DT =) — I VIBESBRTSEN L,
[fFy M, 72790 Y 0Ly Y OMBEEADRE 2L
S B20, 107%D T ) —VETZ)AFA4 VA0
WIS LTV b, —IC, PUBRE oS Ege I v
57/ — VgL, SREOEOLEEY iP5 720
5% EMIFE UL, 72/ = VigEO EHIIHES TH
RN OMEEDS AL, WHbIZ-&D T 5, HL, 9%
VI ETH 2 & imE 2 aEEE b OREBE TH - THHEK
NDTRA=TIPREINV =T a VHEIEBA LN, T
b A NN % ) AR HE L < e B0 F 72, BRI
5%, W LA HEFEE W TH 5 M.farcinogenes I 2> T
Kinyoun 3+ fo CHUREMEIC Y F A1 L 4 F & 0 WK ORAE
BHENIZE LT 5, MiESE % 171 %\ Kinyoun
FIZNBER L7 7 v v BV ARG TH 55, 5%
T )= NEHODLZNBEIZRERE (8%) O7 </
—NVEHVDBEPEL L, L2d, 77 iy
57 x /=i, BRICEBHEZZELSTSTLDLN
WS, BRAND 5 A — DA LI b 8% )T
FTHRESEHRIN TV, bbb AHA, EWTH LU
b, ERBEVERNICD RN a2 b OWIEd 5
BMERAETLIEEZONDLD (Fig.2), a3 I—IVED
e BEEE D T2 > M fortuitum (2 & > THIOPIEEH &
L7z /= VAP A3 &, MIBERER WKW 5~ D
FA=UBREDREL, PUEREAMETED L IZIRGERE
PSR SN LU RN H L EEZ BN b,

Slalxt G & L 72 M. fortuitum O PLEETEAME T U 72 1 kR
OFEFECILETH 572 (61.9%) 0 Bergldig L L7
M fortuitum D 3 57 D 2 PRV R O LN h oz b
L9, Joseph & & 15¥kH 10D M. fortuitum 7% AR i T
P, ZNETHETH - 722 3E L T BY, S MHITS &
16S IRNA LT ¥ — 27 = ¥ A CTHED 6 i 0
W FEATRED 5 N7 M fortuitum ¥ TdH - 7228, WGP T
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VPR 2 R THAE DR EICIEE S Lol DD
B TR E PUE o BN REEEIE R o h, 2l
b M fortuitum D L. X0 — THEEDEAFEFED L X)L
TRETDWHEEIZ L1572 MHOT yNa—7H
EIIEZOMBEA OIREIAIEL, Lad, IREOHM
BIIDNADERIZ L o THEHICEZ D Z LR TE 20
b, TOMREIWETH %, & LAHDDHTM.
fortuitum & —35 U THE L TW WP S M4 n 78
25 OMHFEE AN TR SN Twiz 2 & IZERE
{, GHID XD R EE S WY& P %
BT HLENH L L BN D, w22, M. fortuitum T
HWOPRRIED S 545 5MaT L LT, 33— VgRGT 0%
WA (R 3 — VB EEMET (kasB) ORIBOA L
EYONZONWTHENELTTME T4 2 LT, FH UK
THRL PR 2 EHEZP ST TE B LT
5o X BIZ, M. fortuitum @7 IV 7 ) ALENZ T 5 &2
PEFBEIRE L VSR THL 2L s, BiROFALE
WX D IEE 0= =25 R0 DS HURE & A S 2
DOHEREEZ D DL EZ LN S,

¥ & O

Yt vy — 2B THHEE 7z M. fortuitum @ 61.9%
&, #OLE (AR, AOH) BT AHEMESZL <,
INFEDIZ ) TR RN Z R Uz AR 20 1% o
Yity, BOLEECHIREW OERRE AT ) & M. fortuitum % FLk
T —APAL, FEOGHHEZ#NHMILTLE D
WD E 2 bi7ze L72A%-> T, WRMERRICIZEEE:
X0 HZNEEXH, e TEED L IZERF M R T
Oau=—IROBHELZITHIRETH S,

(R 240 B
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COMPARATIVE EVALUATION OF ACID-FAST STAINING FOR THE DETECTION
OF MYCOBACTERIUM FORTUITUM

— Clinical Performance of Fluorescent and Ziehl-Neelsen Staining —

'Shiomi YOSHIDA, 'Kazunari TSUYUGUCHI, *Katsuhiro SUZUKI, *Motohisa TOMITA,
"Masaji OKADA, *Seiji HAYASHI, *Kentaro ARIKAWA, and “Tomotada IWAMOTO

Abstract [Objective] Fluorescent staining is of paramount
importance, not only for confirming the presence of mycobac-
teria in a given specimen but also for providing an estimated
growth quantification. In this study, for rapidly growing
Mycobacterium fortuitum, we evaluated the effectiveness of
a rapid fluorescent staining method employing auramine-
rhodamine (AR) fluorescent stain and acridine-orange (AO)
fluorescent stain compared to that of the standard Ziehl-
Neelsen (ZN) stain currently in use in our laboratory.

[Method] We evaluated the acid-fast nature of M.fortuitum
strain ATCC6841 and 42 clinical isolates from each patient
diagnosed at NHO Kinki-chuo Chest Medical Center. These
isolates were preliminarily identified as M.fortuitum using
DNA-DNA hybridization (DDH Mycobacteria; Kyokuto Phar-
maceutical, Tokyo, Japan). These isolates were further iden-
tified by comparative sequence analysis of the ITS regions
and the partial 16S rRNA gene.

[Results] A total of 26 M. fortuitum strains (61.9%)
demonstrated the lack of an acid-fast nature by AR staining,
and slightly fewer demonstrated the same by AO staining.
Sequence analysis of these 42 clinical isolates led to the
identification of 35 M.fortuitum subsp. acetamidolyticum
isolates (83.3%) and 7 closely M.fortuitum isolates.

[Discussion] This work reported the loss of the acid-fast

nature of specific M.fortuitum strains. It is likely that both
the specific cell envelope of M.fortuitum and the staining
mechanics could have been responsible for the loss of the
acid-fast nature since the 2 different fluorescent stains yielded
the same results. M.fortuitum is a mycobacterium species that
does not stain with the commonly used fluorescence micros-
copy technique. Therefore, we suggested the use of an identi-
fication scheme for these organisms that employs ZN staining
and the study of cultural characteristics (growth rate, temper-
ature, and pigment production).

Key words: Mycobacterium fortuitum, Ziehl-Neelsen stain-
ing, Fluorescent staining, 16S—23S ITS sequencing
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