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STUDIES ON ATYPICAL MYCOBACTERIA*
Report II. Biological Properties

Hideo MASAI

(Received for publication November 6, 1973)

During the six-year period from 1966 to 1971, the author conducted 11,431 sputum
culture and obtained 382 specimens of atypical mycobacteria from 74 cases. These 74
cases were subjected to the following biological property tests:

1) The pigmentation of the colonies on the Ogawa egg medium proved to be orange,
orange yellow, light orange, light yellow white, greyish white and white. The most
frequent was greyish white followed by orange, while the least frequent were orange
yellow and white. The difference in the color tone was surveyed with an automatic
spectrophotometer (HITACHI ESP 3T), but no conspicuous results were obtained since
all the colors showed a similar curve with 450 mu at its peak. When petro-ether and
acetone were employed to abstract the pigments, those of photochromogens could easily
be abstracted while it took considerably longer time in the other groups.

2) Most of the colonies on the Ogawa egg medium were round in shape and only a
few presented other forms. However, because of the great number of bacteria on the egg
medium, there were many cases whose form could not be identified.

3) As for the smoothness of the colonies, most of the atypical mycobacteria showed
smooth colonies, whereas a part of the photochromogens and nonphotochromogens
showed a rough form.

4) When the bacteria were observed under a microscope by Ziehl-Neelsen staining,
the photochromogens proved to be long bacilli, while the nonphotochromogens and all the
others were short bacilli.

5) Some of the photochromogens presented inconspicuous cord formation while the
others did not.

6) As for the temperature of culture, all atypical mycobacteria showed growth at
37°C, and only one case of nonphotochromogens did not grow at 25°C. Comparing the
grade of colour production after exposure to light at different. Culture temperature, the
grade was more marked at 37°C.

* From the Kanto Chuo Hospital, Kamiyoga, Setagayaku, Tokyo 158 Japan.
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The above findings show that it is possible to group atypical mycobacteria by their

biological properties.
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BRELT, FCERERRIC ISTHELA Table 1. The Color Tone of Atypical Mycobacteria
TBEREOE L EREHCIORVWEREDOA 0 Runyon classification
ok ThZ i LT BN L, Tone  (Cases\ % T Tm |
Z DEFEREOF TN 1 FEs 08 Orange 13 17.6 12 1
BEEWRELRWI5EhEED, TV Light orange 5 6.8
DBV AM=—~T V% 2ml iz TREEIE Orange yellow 2 2.7 2
L, B EFCowTHRES R TR *Light yellow | 4 54| 3
BrEE, Greyish white | 48 64.8 48
2) HHEOK Pl EOEYFIHLE Th White 2 2.7 2
U o TRE L, Total 74 100.0 3 12 56

3) EOSHLRA: REAENREKCHE
HEANTOEL, BHCRBELELR DS

BEHTHE LI, Fig.

4) HEDEK X : Ziehl-Neelsen Fuft 21T\,
BB TEADORIFZHE L,

5) =~ FH : Kirchner i gt 60-
B2 Lo\ T Ziehl-Neelsen Jufa % 47
Vv, 22— FEROFEYRF L,

6) RHEEE :37°C L 25°C eRITHEEHER
HFREABZEL, & &L Photochromogens i
DWTiE 37°C, 25°C DGR X A HREMY
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*M. tuberculosis shows this tone.
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The Form of Colonies of Atypical Mycobacteria
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Photochromogens,

Runyon classification REEDFIDARAIFY DD, F—F 7k
Form Cases| % . - R ESEREHRE AR, KEOHEFIH L %
NUNDHDOI DL FFTHRDBE, 2D X
Round 45 60.8 12 32 1
Others 7 05| 3 ) . 5, 74 BlRFIER 45 61, f_so.s%, FRLL
Unidentified 22 | 29.7 22 NOBOLORTR, 9.5% 2Bbi, thy
Total 74 1000 3 | 12 | 56 | 3 FERAMED 77— 7 THE L, Nonpho-
tochromogens @ 32 5], Scotochromogens
Table 3. Smoothness of Colonies of Atypical Mycobacteria 12 {5, £f% X OF Rapid growers o 1 FA 8
— HRTHD, FRLS OO 7 flix Photo-
Runyon classification
Ror S Cases| % chromogens @ 3 ffi|4&f]¢ Nonphotochromo-
! 1 i v gens & Rapid growers @ 2 FF DI DS
Rough 6 8.2 8 3 L7z, Nonphotochromogens 22 i, 29.7% i,
Smooth 68 91.8 12 53 B FOEFZENEREDO D, B—EHLE L
Total ™ Jwoo] 3 j 12 ] % |3 TEETES, ARSEIZHTE L et
Table 4. Microscopic Forms of Atypical Mycobacteria 72
Form Cases| % Runyon classification 3. HoSH, RM
"l [ o0 [ m [ v R SRR o W B R K O T
Short bacilli 68 | 91.8 12 53 3 ZANTOLSL, BHERRI BRI O
Ordinary bacilli 3 4.1 3 #SHELL, £5THVWIORRBL L, K
Long bacilli 3 4.1 BIER3DI S SHOMRERL 7= b DX
Total 74 1100.0 3 12 56 3 68 6, 91.8% THH, REDLDIZ 64, 8.2
% ThHDolo ZD R B © 6 it Photochro-
Table 5. Cord Formation of Atypical Mycobacteria mogens @ 3 |4 B & Nonphotochromogens
c Y Runyon classification D 3FTH DO,
ord (Cases| X T T w | W 4 HHEOES
+ _ _ HEFEEC DWW T Ziehl-Neelsen Fufa»1Tus,
+ 3 4.1 3 FEHMET CTHOMYBEL, ARBEKEL X
— 71 95.9 12 56 3 TRAULLBLVWORIFRLLEGZIEEL L,
Total 74 |100.0| 3 12 56 3 Fh AL CRGEKYREE, 8VEE
TEREEXFI LI, TORMIELRRTT
Table 6. Culture Temperature and Speed of Growth L <, (ISR R A b T4 Btk 68 B, 1.8
Runyon classification % THY, REELIEEIRORO3H T2
Temp. and speed| Cases| % I - - v 4.1% THot. FERPFRED 7'V — 7 HT
37°C 74 1100.0 3 12 56 3 12 BB EIT Photochromogens @ 3 ff|d &I,
Speed 1~2w | 2~3w|1~2w |3~4d }EEx Nonphotochromogens @ 3 )iz 38 b5
25°C + 73 98.6 3 12 55 3 hico
- 1 1.4 1 5. 22— VR
Total 74 |100.0 | 3 12 56 3 Middlebrook® & i3 EEKEARAIEHIT B\
w=week d=day T, OLROREFRZRTHEENBELLO X
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Table 7. The Grade of Colour Production after
Exposure to Light at Different Culture

Strain Temp. |24 hrs|48 hrs|72 hrs A
— 37°C | # | # | #
5C | £ | + | #
37°C | o | # |
I s5cCc| + | + | +
O "W
5Cc| £ | + | #
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HREELAULEHA%L R Licd Dix Photochromogens
3¢ Nonphotochromogens @ 1D 3>3 0 4 FlOFH
ThH, BY 68 AIEBKE LR sBFH LR LI,
T LREBREC AL WE~EEIX 20 flcibh,
Scotochromogens (¥ 12 O£ BANERTH H, Non-
photochromogens (% 56 fif 7 FAEREL b RER
TH b, Rapid growers (X 3 fiF 1 FINEETH DO,

LIt o TEEPB~RARCEAL T 2H41TE
THERNBENEL DI B, LrBEYRTEAL
Scotochromogens DA[EEHMNKE L, DWTHTM T
# %+ Nonphotochromogens, Rapid growers  $Ex
%75, Rapid growers I3 ZDRHELCREEE L fte &
ZANEENIHBRHBERTH B, KABD S DIXFADR
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