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STUDIES ON THE ACID-FAST BACILLI ISOLATED
FROM NATURAL SOURCE

1. Isolation and Identification Method of Acid-Fast Bacilli from Soil
Sung-Kwang KIM*

(Received for publication February 1, 1978)

Acid-fast organisms were isolated from 240 soil samples collected at two areas in Japan
and Korea. The biological and biochemical characteristics of the isolated mycobacteria were
tested and compared with those of reference strains. The isolation rate and distribution of
species of mycobacteria from soil were compared on three kinds of media with special reference
to two different methods of isolation as well as different geographical areas.

The results are summarized as follows:

1. Acid-fast bacilli were isolated most frequently on the 1% Ogawa medium with pretreat-
ment of soil samples by the Sohngen’s method.

2. No demonstrable difference was observed on the isolation rate between the soil from
Hiroshima area and Seoul area.

3. As for Runyon’s grouping, 82.6% of the isolates from Hiroshima and 75.4% from Seoul
were rapid growers. Scotochromogens were isolated 9.6% and 12.32%, and nonphotochromogens
4.5% and 8.2%, respectively. No photochromogens were isolated.

4. Three hundred and thirty-six strains were collected from the 240 soil samples. Neither
tubercle bacilli nor M.avium—-intracellulare complex were identified. The majority was M.
Sortuitum regardless of the area. The slow growers, especially M. scrofulaceum, were identified
much more in Seoul than in Hiroshima, but the strain M. chelonei subsp. chelonei which was

obtained in Hiroshima was not observed in Seoul.
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LDODHDHZERFEL, TOBRLE? LHFENEEL

LCEBIN CTEHBEHORIIL, & ML T
HEEEFRFHAREL 2 X5k bDLFETS
ELTEERMEE L, LrLihbofEcE L Tiz
BT LL—ROBELE O LI\ e B DT,

BRI OB OWTER SRS X 5 1T/D
7D 1950 ERDJUTIT B T A B T, Pollak &
Buhler (1951)®, Buhler & Pollak (1953)#, Timpe &
Runyon (1954)%, % LT 5% (1956) 8 D\ doid % JEEHS
B L5 P OFEBRORE T THUED =
LTHB,

Lo Lisds s, SEEIIPTEEE OfIR s X ORI L
TRV EREHNE SN TR, FORKY, FE#ED
RIANE EFh T\ 5,

EERIARFCIELSFEL T SHEE & v P OIEE
FIBAIE & ORI OV TOFEo—EE LT, 7
BT b OYEEE O 5Bk & AR OB 21770
W, OSBRI N TIBE ORE R AR DT, TORK
BAMET 2,

II. EBEMHELUHE

AL SEBRME

1. B RER¥EAER, RMEFTE JOWERBE
P9 120 fERT D 48E L E Y v L DIEREKEN, ER
Kk X O 7T v ARBEHE 120 18 FF o 4 88, e
2406,

2. EMERHE ¢ WRERE U URERFESIMAEY
B CREMSEI TS v P BIREREE 3035 A e
Bt E Lic, ThODEKRE 1 2N BHEL, T
B HEE U AR IO WM 7k h L ) OWIFER
Z Tz,

3. HEHiI X ORI  BURH X D DHUBE O ¥ T 1%
Sohngen £z (Sohngen, 1913)? & trypticase soy broth
B, FFENR LD OSERCIE 1 %3 X O3 LNk,
Lowenstein-Jensen 3% (LIF L-J) % X0 American
Trudeau Society £z (IR ATS) & {FH L, 2Bk
DFEE DT=d DAALERMERFBR OFEASEM & L T
Dubos ¥z % 7-1% Sauton B2 F L7z, I
TR R & VT,

B. ERJ7E

1. HiBE o5 : Fig.l XU 2R TLIICT 4
— A7V LoD R k% Sohngen #: (1913) P
X O Wolinsky ¥ (1968) ® 142> TR L7 D B4 HERE
W BHE L,

2. Runyon Ff7l : LEL&AHEREHIC OV TRERIE
B 1E»D 8 THEBBE L CREDF AR &4k
MRA G L, EEIER IR/, TogEEO—
AR THERAM R A1 UCHHBER UV AFB) &

Wi HE53E B6F

Sample
Soil (1 tea spoon)

added 20 m/ of Sthngen’s solution
shaked for 2 min
dropped paraffin on to Sthngen’s solution
incubated for 10 days at 37°C

transfered paraffin droplets to centrifuge tube and
added 5% H,SO, solution then placed at room tem-
perature for 30 min (occasional shaking)

centrifuged at 3,000 rpm for 30 min

/N

suppernatant  sediment

washed twice with dis.-water

inoculated onto medium
incubated for at least
' 8 wks at 37°C
Fig.1. Isolation method by Sohngen (1913).

Sample
Soil (1 tea spoon)

added 10 m/ of sterile trypticase soy broth
incubated for 6 hrs at 37°C
centrifuged at 1,000 rpm for 5 min

/N

suppernatant sediment

5ml of suppernatant

added equal amounts of 0.2% malachite green
solution & of 425 NaOH solution then adjusted
at a final concentration of 500 #g of cyclohexamide
per ml

placed at room temperature for
30 min (occasional shaking)

neutralized with 1N HCI solution

|

centrifuged at 3,000rpm for 30 min

suppernatant  sodiment

washed twice with dis.-water

inoculated onto medium

incubated for at least
8 wks at 37°C

Fig.2. Isolation method by Wolinsky (1968) .

W U, “ha 2 %0 NaOH WyeCAUEE L Big
W 0.1ml 0%, SEERACE R Ui &hih124a B
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SECEIEL, B 10K 24K3028, 33, 37, 45 B XY
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HiT 1 BMHER T, EEPROFE LRI ETED
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TURER SO EBDOEELXBIZZ L, Runyon F5I(1959)
X o>TohesELi,

3. AALZRYMEREAER « MTEEEREICO\ T niacin
4:-3Ex (Konno &, 19581®; Runyon 5, 1959'D) ) aryl-
sulfatase 3B (Kubica & Beam, 1961'2; Tarshis,
19631®) | Tween 80 hydrolase % (Wayne 5,196419) ,
acid-phosphatase 5 (Saito &, 196819;
%, 197410) | catalase {EMEFRE (Kubica &, 196617),

Tsukamura

nitrate 32 T35k (Virtanen, 196018 ; Tsukamura, 196719,

196920) | neutral red X (Dubos & Middlebrook,
1948205 [, 1965%2) DI Ry HOVCERER
FIFHAE, amidase 3RBAds X OEHIRZHRER &+ G L
FEHEFE MR DM (Saito, 197528 ; Tsukamura, 197520) &
MBS UTHE, REDERE L,
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BEJTEER ¥ X O RS Hh 71 o> PSS 7 BERUE L Table 1
DIEHTH%b,
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BHE O MR eLm EA AR L,

SR JLFE 5L B LIS & 41 Sthngen {EDT5
PR O T, 3HEUBT D TIHCLEED
WA - Fliz Sohngen Y TITEMETH DT DITR L
T, Wolinsky Tt 4 BUBRIC LEEDRGN L L
7zo F7z, Sohngen i CIXAFAE DL DM A D—
EHF QM 2 TR L, A THY L C 3 EUE
DEFEREE & 727 filhs Wolinsky FEIZET X b &5
D7z,

B. FEEPEAE O Runyon FEFIFE

Sohngen ¥EIZ X b 738t Sh, MEIERAAE
P BRIC DUy T 7z Runyon BE7 0 Bl
DX5TH%,

JA B SR T4 B S e PIBR B AR AT 178 #RAR IVEEAS 147
¥:(82.6%), MBI 1TH(0.6%) = L CIMHA 8#kU4.5
%) THOtz, VI AMIEOLOTIE, B 171 RN
TEPS 129 #5(75.4%), TR 21#k(12.3%), £ L CI#E
23148k (8.2%) T, WHUIK E 1T T HONGREHE L 1k
LI I DT,

T B REES NI HEEE T 1 % NI 7 #, L-T 5
D 28k, ATS B2 4 #2sF Bk 2 Tl
B L2k,

C. HERRERFRE MR OBIZRA

ETHOI
T Table 2

BE P A B R YRR AR D56 H 1R EE %12 Table 3
DE5TH5b,
5 B HIR D BIEE TR R D258k & v ¥ L HIR D357k

Table 1. Isolation of Acid-fast Bacilli from 120 Soil Samples Each from Hiroshima and Seoul

Methods i Sthngen Wolinsky
N T~ Media Ogawa Ogawa ] ATS
N L-J ATS L-
Area \ 1% 39 1% 39
-1 Hi* 45%* 40 33 31 44 33 29 36
Se 37 29 26 21 39 27 14 24
Hi 9 7 8 2 7 6 6 20
1~2
Se 14 9 13 8 11 4 2 6
Hi 2 1 0 0 0 1 1 1
2~3
Se 4 2 4 4 9 3 1 1
Hi 0 0 0 0 2 1 0 0
3~4
Se 0 0 0 0 10 4 0 1
i~ Hi 0 0 0 0 0 0 1
Se 0 0 0 0 1 2 1 1
Hi 56 48 41 33 53 41 36 39
Total (46 7 (40.0) (34. (27.5) (44.2) (34.2) (30.0)  (32.5)
(%) Se 40 43 33 70 40 18 33
o (45. 8) (33.3) (42.9) (27.5) (58.3) (33.3) (15.0) (27.5)

* Hi : Hiroshima in Japan, Se :Seoul in Korea
** 1 Number of positive culture
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Table 2. Runyon’s Grouping with the Acid-fast Bacilli Subcultured
Area l Hiroshima Seoul
\ Media Ogawa Ogawa
- L] ATS Tgtal L-] ATS Tgtal
S | 1% 8% G| 1y 3% %)
R s . of
group o, of | s 48 41 33 178 55 40 43 33 171
e @00y (100)  [(100)  (100)  (100) (100)  (100)  |(100)  (100)  (100)
Group-1 0 0 0 0 0 0 0 0 0
Photochromogen — — —_ — — — — — — —
Group-II 5 5 17 LT 5 2 7 21
Scotochromogen (9.6) (10 4) ‘ (12.2) (6.1) (9.6) | (12.7) (12.5) | (4.7) (21.2) (12.3)
Group-II1 1 8 | 5 4 4 1 14
Nonphotochromogen | ( 7 1) ( 6 3) | ( 2.4) (0.0) (4.5) (9.1) (10.0) (9.3 (3.0 (8.2
Group-1V 40 33 147 39 31 . 37 22 129
Rapid-grower (78. 5) (83.3)  (80.5) (90.9) (82.6)  (70.9) (77.5) (86.0) (66.7) (75.4)
No growth in 3 ‘ 6 4 ! 3 7
subculture (5.4) ( 0 0) ! (4.9 (3.0 (3.3 | (7.3 ( 0. 0) ; ( .O) (9.1) (4.1
Table 3. Growth Pattern of Subcultured Acid-fast Bacilli at Different Temperatures
No. of Temperatures (°C)
Media subcultured strain o8 i 33 i 37 45 52
Hi Se | Hi Se | Hi Se | Hi Se | Hi Se | Hi Se
o Sl1: 9 12 7 10 9 12 9 12 0 0 0 0
1% Ogawa | Ra: 44 39 | 44 39 | 44 39 | 44 39 | 17 10 | 3 2
o Sl: 8 9 7 9 8 9 8 9 0 0 0 0
8% Ogawa | Ra: 40 31 | 40 31 | 40 31 | 40 31| 19 6 |5 2
L-J Sl: 6 6 5 4 6 6 6 6 0 0 0 0
Ra: 33 37 33 37 33 37 33 37 17 8 4 3
ATS Sl: 2 8 2 7 2 8 2 8 0 0 0 0
Ra: 30 22 30 22 30 22 30 22 15 6 3 1
Total Sl: 25 35 21 30 25 35 25 35 0 0 0 0
Ra: 147 129 147 129 147 129 147 129 68 30 | 15 8

Si: Slow grower of AFB.,V Ra : Rapid grower of AFB., Hx ¢ Hiroshima in Japan, Se :Seoul in Korea

13 & LASCH BT 1 BR G FEE Lishoreh’, HFEH
WEAE M DB ALY, B 147 #HP45°C T68%%, 52°C T15

BOiEE L, #3129 #irh45°C T30k, 52°C T8 #ai%
RERFEERETH 27,

D. REEFIEEERO FERH

EREABRBE L EREERO T h LIHE L (B bh
- FERANL Table 4 It—E LT % L7,

BEt 336 BEHICITIERE R £ OY M. intracellulare (%
1HRAFELRDD, KB E Y VA ORHIREZE U T
w14 AN BIE, M. fortuitum TIXF 40%
Z 5%, M.scrofulaceum 3 Z TR\, HUIEBINC &
% &, VAT M. scrofulaceum, M.nonchromogen-
icum IO M. aurum Y05 GEEIic DRt
LCAE T M.thermoresistibile,
YO M.phlei OFBERR Y IADFRIDEL, FT
M. chelonei subsp. chelonei 13V 7 M TClrAe{HHEN
TRt T & E, WIS ETOERNL B,

M.smegmatis ¥

Iv. = %=

HARAD LOTBEOFHHERC OV TUISHE TS
DOWMGEHET-BIT X b SREOMETDD~ )3T T
Xje, BEIEE S X OV v AR O HENIEER
PLEAE O SR & Lol 3~ % BRYCHEEORT 4 B2 1
Sthngen #: & Wolinsky & 2V, 4BOHFEES
BRI 3ol B 0 HER & B S M O A B L
BIMER AR L, PIEAE OO MERIZ— T 1 %/ NI115S
HETOZThARLE L, [REMED L 51344, 2~
46.7%V, Fiov v MO H1345. 8~58. 3%
SHEES R, T3 NI, L-J B, ATS 53

DIETH 27

B O MBS LA B B L, EER Tlx Schngen
0% Wolinsky #ic 02T ey, B TIRIRIEE
FUC R AEHME OB 5 % HSO, i X b7zt
TR EAEESh, EREBES O DI
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Table 4. Identification of Acid-fast Bacilli According to the Physiological and Biochemical Properties

Area Hiroshima Seoul
Media Ogawa Ogawa

\ Ly ats  Tol Ly ars ol

Species \ 1% 3% ° 1% 3% °

M. tuberculosis 0 0 0 0 0 0 0 0 0 0

M. bovis 0 0 0 0 0 0 0 0 0

M. scrofulaceum 3 3 3 2 11 6 5 2 5 19
(6.4) (11.6)

M. gordonae 2 2 2 0 6 1 0 0 1 2
(3.5) (1.2

M .intracellulare 0 0 0 0 0 0 0 0 0

M .terrae 1 0 0 0 1 0 1 0 2
(0.6) (1.2

M. nonchromogenicum 3 3 1 0 7 5 3 3 1 12
(4.1 (7.3

M. fortuitum 19 16 14 10 59 20 18 19 11 68
(34.3) (41.5)

M. fortuitum 4 2 2 2 10 4 2 2 2 10
(thermophilum) (5.8 (6.1)

M. simegmatis 3 5 2 3 13 2 0 1 1 4
(7.6) (2.4

M. aurum 1 1 1 1 4 3 2 3 2 10
(2.3 (6.1)

M.agri 3 3 2 2 10 2 2 2 2 8
(5.8 (4.9

M. chelonei subsp. 2 1 0 0 3 0 0 0 0 0

chelonei (17

M . thermoresistibile 4 4 5 5 18 1 1 2 1 5
(10.5) (3.0

M. phlei 3 5 2 3 13 1 1 1 0 3
(7.6) (1.8

Unidentifiable strain 5 3 5 4 17 6 5 7 3 21
(9.8 (12.8)

Total 53 48 39 32 172 51 40 43 30 164
(100.0) (100.0)

LA H,S0, /Kiea gz € NaOH K& B UL L v %)
BRycitisvs & # 2 bRt il Wolinsky 51X
cyclohexamide & NaOH & OfffIC X b —fEHEE D&
B2 X 0 RCAT b B Ic DR OH A e\ R
T, NaOH /K234 % &\ 5 el clvb h %
7o, FEECHNS & NaOH WD SV E
RABREC SFEENRY, SHERS XV EVHR &R
DD TR Wi E B b,

SEES MR © 5 BISHMK S ERTRETH D
to, HEEPNCIEAET B PR A AT i kRS 2R
PANETRE T HIERT, 3 /s fastidious 70 & DVFEAEL
TNB2E BT BF S T B2y Te\ 2y, oS
DWTHkfE L TIgE Lc\ & X D,

Sohngen HEIC & 0 B S HRRATRE CH 2 7o PR
BROFEHE R Js L OVERESE MM X % Runyon B30
i@ Table 2 IR L7 X 51T, MR & bic IV RFE
MR 5® T\, Kubica 5 (196128,19633) %5 &
O Jefferies & (1963)3 13 HAR 2 HIX T REE & IMAFE

L OGHERNE L, VBT OFMEEC T ERv&
BT D, Fio Gerszten (1963)40 |3 AFKIC T % IE
SERMGIAEE ORI TR 4 %, THRA79%, T
TEEIN35%, IVEE 4 % & HE L, VHEEOSHERIX
WIFhOBE LELEOSEIORMED X 51w kg,
I LR LGS REDE U TH O TH IR 0%
BE2RHD, FrAMEETEL CRIBEOS N RIS
12D THA D,

e B BRBERBERC WL, BESBED25HH 4
¥R, VU ASEED3SkET 5 #i2328C TIREHE TERWE
REZHEE TH O,

—FAFERBRICIE S IR Saito (1975) 2 s L X
Tsukamura (1975) 2 D HIFA B IR EE B kD A 168E 37 15 4
BCAR & Hl U 7o S SRR B itk oD IVRF B 147 Rhep17hR & v
v U HIE oD IVEEES 129 #EFR21BR L3 U 3 BEHERR 0 R
Lz —F Lishs 2 fo @ T, —Ii unidentifiable #k& L
o

TR D A BEE I IR D B, ¥V v VIR
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s BILIA BRI R CGBREE, 1512 M. scrofulaceum
DEHER I RO,

AR RME D 5 M.ulcerans, M. kansasii,
M.marinum, M. avium, M.intracellulare, M.xenopi,
M. scrofulaceum, M. szulgai, M. fortuitum, M.
chelonei (subsp. chelonei ¥ L UF subsp. absessus) (%
DB ST IR TE D, ThHINT S F I
BT DWRERERD B LI R B b DT M.simiae, M.
shimoidei 73% %, T M.gordonae, M.triviale %5 X
O M. nonchromogenicum %, TIEHEM | IECEIHEEE
L3N, FRICARICEY Lz &\ 534 (Tsukamura,
19773) 3 %,

IR OB L T W ¥ REEFIBE R T
Wigl, #r < Runyon (1959)% 3 FM:IEE TS ©
HBUZBE LT HRR CIRE MM & RV &
PRIET D Z L IO TH LWERIFBMENREEL,
BREER T O ERZTOTHAH S LHEL, ZDLIIC
LT TEREENBARTEAST AME LA LEEL,
AN 2 BRI~ EERBRE L CE DT
e L7,

Tarshis (1958) 4 %> Xalabardar (1961) 42 ¥, Ji5 5 4 b1k
BWO—HRH GG O g E T 1> CEER
NMECERT S EE 2,

Mallmann 5 (1962)413 v &% 7" 2 ST k1) % IRER
PBEORPEWE L TR D, ZOSME LIS
LT % Battey B L EHUOWIRE RT DO TERIKS
LHABBEERE LURER IR 5D TH S 5 EHEE LI, *
7z Kubica 5 (1963) 33 o> 5238 & 0 12 3EE L
BEOBRYERR - &, IEE BT E IR 8
FHTHDOT, b brbe PAOBREAEZHMOh T
Rz &, BIOZhBREEEDAEYF e bO AL
FIOMIRY LD S 5B S Ml TIERE S L T B 8
BENZ &, T 0 BIRERPRE O IHEHRFK AR <R
L7, FD#% Wolinsky & Ryneason (1968)® 3
PIEERPRHE OB & e D REEN S E LT L,
Tsukamura (1977) 3 13 3k & ZUEAEE 7S H AATREIC Hicfe
WCAFEE LT D, BEMUDOLME & HME OB S
R IOHE N EBIE Lic—fED [opportunistic infection |
PIEERPRBIETH S 5 LIBNT 25,

FEOGEIOKRFNC X5 LEHE S L O M. avium-
intracellulare complex 1LJAE;, ¥V v ATHIEO VTR
DAFEN S B FEEI N DT ny M. fortuitum 353K

THRHE SR D Tir {, BT Y v AsbRA Sk M.
scrofulaceum p3ls7e ) DFEEECTHEEI N,

SN D DR b h T IR O RGUREE & T D RIE
ER & OFEINIIEEISRREIED S B ER S h e EE e
HETHH I,

W BB F6T

V. # B

BARFVEREICEI T 2 MR o—m e LT, K5
B IOV v IR O LK 240 BlicownC, Fh
LD DHFEH O EETTE & SR AR L, B oRs
NICHERBE MR O A F R A L FER 2 BZE L T DR
ExRAITIE, IR0 D Ll a A7,

1. HABloRiaFc Sohngen HEa AV, 1% NIk
i ETHHE LI E O SRER R R b R TV,

2. TEHHEED HOSHERIZINZ LA EENK DRI
7,

3. Runyon B¥HICHES &, VEFEIXIAE Bk TIL
82.6%, YV VAR TIITS. 4% R4 <, MBERT
NENI9.6%L12.3%, MEHEIX4.5%E8.2% TH2l
A, TR 1 RR L FRFE L Drs,

4. 185t 336 B ERE B L O M. avium~intracellu-
lare complex 13 1 #3730, WK E HITHK L%
SHBEINIEEL M. fortuitum THote, Flev v
NHIRCILBREE & & 12 M.scrofulaceum D 53EER
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E | £33
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