Kekkaku Vol.53, No.9

B
nme o w R

ooH e KB

BoAeR K

459

WO B R

i
TR B E SR BT/ B

Zf EMS24E10 73 8

ERENIEE

RELATIONSHIP BETWEEN MYCOBACTERIAL SPECIES
AND THEIR MORPHOLOGY

Hiroshi MURATA*,

Shoji MIZUNO and Michio TSUKAMURA

(Received for publication October 3, 1977)

Microscopic observations of the morphology of mycobacteria after the Ziehl-Neelsen stain

serve for differentiation among mycobacterial species.

Rapidly growing mycobacteria were

cultivated on Ogawa egg medium slants at 37°C for 5 days, and slowly growing ones for 14

days. The organisms grown were observed after staining by the Ziehl-Neelsen method. Useful

morphological characteristics were the occurences of long rods (longer than 7 ),

and cross-barring (intracellular granules).
Within Group I,

coccoids,

the majority of strains of M. kansasii show long rods with cross-barring,

whereas M.marinum strains show these features relatively rarely.

Within Group II, the occurence of long rods with cross-barring is rare in M. scrofulaceum

strains, whereas the majority of strains of M.szulgai and M.gordonae show cross-barred long

rods.
Within Group III,

M. avium~intracellulare complex appears usually as short rods or

intermediate rods without cross-barring, whereas long rods and cross-barring are not rare in

M. nonchromogenicum complex and M. gastri.

M. simiae and M.asiaticum are differentiated from each other by their morphological

characteristics (Tables 2 and 4).

Among rapidly grawing mycobacteria, only the strains of M.duwvalii and M. tokaiense show

cross-barring, and only M.chitae and M.chubuense appear as only coccoids.
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* From the Mycobacteriosis Research Group of the Japanese National Chest Hospitals, Obu,

Japan.
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DB, (1) EERRBsEET, EBrADST
U, LieadoT, MRENEGET 2EARH S, (2)
A HET A ERVEMT, EOhERIBEIND
ET L2 EBbhs,

W, BELPY L, MBEOEFEEGNSIZN X
DO THEEH OB 72D, Zhat Ziehl-Neelsen %t
U2 IO THEAENIT 32D b Stk (cross-barring)
BRCIDVBEROZEIZARL )Y T2 Z L5
L, TOD 1% M. kansasii, M.
marinum, M. gordonae ¥ L. O% M.asiaticum (= 5 &
Nl COWETHWINT, EHINHBHEOWE LT
REDBRIC O\ TSR Fi T o & &5, WEORICEE
WrHY, WEOSH - ABCIREIL2EEL HIZED

cross-barring

Table 1. Criteria of Bacterial Shape of Myco-
bacteria Observed by the Ziehl-Neelsen

Stain

Criteria Abbreviation | Definition
Long rods Lb Tu~
Intermediate rods b 3~6u
Short rods sb ~2n
Coccoids c
Cross-barring* G
(Intracellular granules)

(+) : More than a few per microscopic field (magnification :
900 % );

(=) : Less than one per several microscopic fields.

* Presence of several acid-fast granules in a rod-form cell.
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12D THRET 5,
REMEES LTAHE

HHRIIARZECREDO L DT, T TCEERK L
LDOER{ER LI, HAEDHBL, routine work 1Z{HH
TE2 L5 CmER LY A,

Slowly growing mycobacteria I,
FICEES, 37C, 4HEEEL,
mycobacteria 1} 5 H BB L CBEICHV T,

FHLICEE AT A FICBERL, KEREE LK,
Ziehl OFRREET 7 v VAR AT 4 F LEICED, 240
ERG L, 7 7Y VKRR, 3% HCl =4
— AR EECT 1L U 72 8, K¥EL, Loffler o
AFVVT T OIRT IR EEY Lok, K, 5
LEEf L7z,

HOREXDEHR LU cross-barring DEFHEIFE L D
eI ED,

Cross-barring (%, FEIREIDBEEPICBUEOHIEEMERE
Kiids % 3 OxIET, COHREBOENERFZRAOND
L DEGEE T2,

BHOE X%, #EEIC micrometer #2217 CTHRIE Lz,
RIFIZH BB EMOBECOWCHET S 2 &%, Wik,
THEER DT, HEICA DR AEOF, FECOWTH
EL, fEBERC Lok, REOEL, Lb, b, sb Dl
BEWTHIUE, FEITOEE Lb, b, sb &7 B, B
EZEDFEDIIRD T &L ATI8Dt, HHHEED aff
DREH Lb, b, sb T, b Bk ALY Lb,b C, ¢ %D

1 % NNEE AL
rapidly growing

Table 2. Morphological Characteristics of Slowly Growing Mycobacteria

No. of Number of strains showing: Number of strains
Species . showing
strains Lb b sb c cross-barring
M. kansasii 30 27 24 0 0 27( 90%)
M. marinum 12 1 12 12 0 3(25%)
M. scrofulaceum 22 3 14 22 3 3( 13%)
M. szulgai 12 10 12 3 0 9( 75%)
M. gordonae 20 17 17 3 0 18( 90%)
M. avium~-intracellulare complex 50 0 48 50 0 0( 0%)
M. gastri 8 6 8 3 0 6( 75%)
M.nonchromogenicum 20 12 20 15 0 8( 40%)
M. novum 25 17 25 16 0 12( 48%)
M. terrae 20 5 17 18 0 6( 30%)
M. triviale 17 3 17 15 0 5( 29%)
M. shimoidei 6 3 6 6 0 2(33%)
M. asiaticum 4 3 4 1 0 4(100%)
M. simiae 5 0 2 5 3 0 0%)
M. tuberculosis 10 0 8 10 1 1( 10%)
M. bovis 5 0 2 5 0 0( 0%)

Note : If a strain consisted of a mixture of long rods (Lb) and intermediate rods (b), the results were recorded

in both the columns Lb and b.
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Table 3. Morphological Characteristics of Rapidly Growing Mycobacteria

No. of Number of strains showing: Number of strains
Species . showing
strains La b sb c cross-barring
M. rhodesiae 5 0 1 5 2 0( 0%)
M. neoaurum 5 2 4 5 0 0( 0%)
M. aurum 5 0 2 5 0 0( 0%)
M. parafortuitum 10 0 1 10 1 0( 0%)
M. vaccae 5 0 2 5 0 0( 0%)
M. duvalii 4 0 4 4 4 4(100%)
M. obuense 5 1 5 3 0 0C 0%)
M. tokaiense 3 2 3 2 0 3(100%)
M. chubuense 5 0 0 0 5 0( 0%)
M. chitae 5 0 0 0 5 0( 0%)
M. aichiense 5 0 0 5 5 0( 0%)
M. phlei 5 0 5 5 1 0( 0%)
M. fortuitum 10 0 0 10 0 o 0%)
M. flavescens 31 0 5 31 20 0( 0%)
M. chelonei subsp. chelonei 6 1 6 4 0 0( 0%)
M. chelonei subsp. abscessus 5 0 2 5 0 0( 0%)

Note. Appearance as only coccoids is characteristic for M.chubuense and M.chitae. Appearance of cross-barring
in rapidly growing mycobacteria is characteristic for M.duvalii and M. tokaiense.

Table 4. Differentiation within Group

Group Species

Cross-barring
Long rods S

‘ (Granules)

1 M. kansasii 27/30(90%) 27/30( 90%)
M. marinum 1/12( 8%) 3/12( 25%)

1 M. scrofulaceum 3/22(18%) 3/22( 13%)
M. gordonae 17/20(85%) 18/20( 90%)

M. avium~intracellulare complex 0/50( 0%) 0/50( 0%)

| M.gastri _ 6/ 8(75%) 6/ 8(75%)
M. nonchromogenicum complex 3/17~17/25 5/17~12/25

} (182~68%) (2925 ~48%)

v M. simiae 0/ 5(0%) 0/ 5( 0%)
M. asiaticum 3/ 4(75%) 4/ 4(100%)

finiLb, sb THNE, BED Lb, b, sb oKL
Lb3, b2, sh2 k7%,

BERARNL, AL, BaxoRBICOWTHET S
EREF LA, ERNT, TDXd7mI ERITRO DI
W7z DT, ERRDOAREFEEMCER L (BE0H
2,

i

BiEAF 2 3 LU 3 I,

Group® W TOELHTEEN O L #2 F4 (25,
Group I ;¢ M. kansasii & M.marinum, Group
Il (§to M. scrofulaceum & M. gordonae, Group

III JTD M. avium-intacellulare complex & M.
M.novum ¥ L8 M.gastri @
fiicix, Lb(long rods) 3 X 0¥ G(cross-barring) M
HRCEWEND D,

M. simiae & M.asiaticum %, & HITYeFEEEND
HH & LT Weiszfeiler BP9 (2 IO THEINIET
BB, FOLSEFHAEL Group I Lixmnis h#ED
T3P, Zo220%, Iz VRGN T &5, M.
simiae 1213 Lb 4 G L T ey, M.asiaticum 12
X Lb & G T B (E4),

Group IV TIXR DB VR # ¥, FMBEILER
rods (FRE) 2 R$HS, M. chitae & M. chubuense

nonchromogenicum,
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YT rods 237 <, coccoids (BREGIRAL) D Zps B2 T
%, Fic, W GERTH O, B & A E M. duvalii
& M.tokaiense 153 TH b,

% %=

PBRES VD 2 SRBM LR R T L1, # <o b
[‘Qh"C\l\Z)s)"lG)o %%oplj\’ ﬁ‘{*yj‘l7)~24) i)‘tj\ﬁﬁva Al.
smegmatis B (YL M. avium L IR T\ i) %
MELE LT, FIBEDORER LD OV TH%E
Lic, —#c, HUEREIZFEE M OFEIICITRA RN
BC, s LELR D, (FIRC A S &R E
TB, LIcodi2T, S8, FAEDDIELBETD
0%, T WO D BB LT 5, BRIATLES
EBTX, COWTHELOEPSERD, Lo,
RPFFE T, MBI EE LT MR ol ()
BIADK D wiic D LB IND) BRDHZ LT L,

PEE OILEE A 22T 510 M7 DC o L\ IR,
BEDOERILN B2 & ThHH, ZLILRTISH
LhBWIEH, FRITIEAT A PR LAERLES
L, A4 FOMPHIZ X2 TEHELEDTL %, Lal,
FERICHRTHRD &, HEHIDEL I DKE WD,
Lb = G OFMILEMI2E ) LEES T bhus,
FRECPULD Lb B b DopHhbhiu Lb(+) &3
EEho L, WBELTHAIR b &L (=)
EHIEEIND, LIS DTC, HEBBBIC o0 554
DH%E (+) EFTHT I,

REOHMZNL, BUROME, HicE4wrntioe, £
Bz is R L Bbh s, Bl X 5 iHED
BERD Db b, 7wk, e hix2&D
LICENH D & L%,

PR DTSR BT 2 3L#iA IR T L BN T4 D &,
EFT L OVEADELDERNL Y H D, HDFELF
BEAEE Shicd ik, M. kansasii D& TH 5,
Tarshis & Frisch(1952)2%, fEEEICHE LT, X
WHOEIREL, HARILER AL D] Lk
NTw 5, FfkiR, MBERASHE (1962)%,
Silcox & David(1971)27, Bergey’s Manual (1974) Pz
hAh b5, Bergey’s Manual 121, BEE CTEH
cross-barring 23% % L ENTH B, M. marinum =2
WT D Aronson (1926)28 D) D FREC ISR &
TS, Bergey’s Manual? X ERE TH 58,
BRI BRI L O “barred bacilli” 2355 & STk
D, FROFERE—FT D, 20X HTBEMEI—F
TAHI LR, WRERERENBERICIIIR DT 2
EERRLTWD,

M. scrofulaceum DELHEFOIREIL, BT [JHEEAT
ITERE] LEREh w5, —J, M.gordonae i,
IR AL L7c Bojalil ez al. (1962)3 1R Bk

Ebz Ty, TR LT, Arima e al. (1972)2
1% M. gordonae (25T % cross-barred #ERHE LT
W5, ZOFTRIL, REEOFELE L LM
D—2DFHTH D EBbh s, M
Marks et al. (1972)30}3 “barred staining” DIFEFERIE
BLTVT, ABOBRE—FT 2,

Group III ©}%, Crow et al. (195732 %, M.
intracellulare HFERZE X D LEERAR
HEBRRNTND, LL, FRELDEFTAT
TTHREAEOL DXL DRIV EE ST L, IERER
D M. nonchromogenicum3®, M.zierrae*, M.gastri®?,
M. triviale®™ OZEE HIX, WRECET I EHILNDnD
feich E BN DD, BICHBERE - DRI LT\ 5,
D&, RROFTATHMRZMO 221 LBbh D,

M. simiae ‘7o NTlk, Weiszfeiler®

. gordonae

Y
vk

LB 27 218 H, %L‘,JW’mmm+ﬁ
WELTHDN®, KRPOFTRD G5 0EH 7%
Bo

Group IV zBIL ik, Tsukamurs® 21 M.chitae
T “acid-fast coccoids” THH = _T.+ 2 A, FhbL
NOBETHEHOTBCZ L, §h,crmn@ﬁﬁ
FERDERIICRT LI, BRELEELED DT A4
MZ L\, TR TERENB D, M.chitae & M.
M. duvalii +

chubuense 75 coccoids TH % = & ~.

M. tokaiense 75 cross-barring 7+ 2 L THB,
¥ El

IUEEH IS 2B U PIEAR DT BE 2 Ziek!-Neelsen 2
BTEHETL L, 98 RED—oCFRE LTE
ITAL2, HEHITNEHREL, "o D ETEREDLD) oF
TE, H{ED cross-barring (B DEREE ¥ =1L &
RLOFEE) (G), B XURERPRE(C) TF 2, Az
Group I Ti%, M.kansasii =% Lb = G nxj:?ﬁ@iﬁ
BHZ N DA, M.marinum [ZZHEEEATH S,
Group II ©i%, M.scrofulacewn Z.% Lb & G (2%
hTH DA, KR D
BEINN X bR b, Group III =iz, M. avium-
intracellulare 20k, @H Lb L G {2 >y, —
7, IEEREMED M. gastri 2 M. nonchromaogenicum 7=
W& R ) DEETIAN R LD, M.simiae 1% Lb
A G LRI AW, M.asiaticum = Lb 53200 G %
NN

Group IV oeh0l%, M.duvalii = M.iokaiense 73
GZRTHTHENTHD,
% coccoids 757D, rods AIEM: 2o D AV EE
TH D,

M. gordonae & M. szulgai

M. chitae = M. chubuense
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