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P-NITROBENZOIC ACID MEDIUM (PNB MEDIUM) AS AN AID TO DIFFERENTIATE

TUBERCLE BACILLI FROM OTHER MYCOBACTERIA (A REVIEW)
Michio TSUKAMURA*
(Received for publication February 29, 1984)

The PNB medium is an egg medium (Ogawa egg medium or Lowenstein-Jensen
medium) containing 0.5mg of p-nitrobenzoic acid per m/?, To prepare it, p-
nitrobenzoic acid is dissolved in propylene glycol at a concentration of 25 mg/m/ and one
volume of this solution is added to 50 volumes of egg medium before sterilization. The
medium serves for differentiating tubercle bacilli from other mycobacteria. Mycobacter-
ium tubervculosis, M. bovis, M. africanum and M. microti do not grow on this medium after
incubation at 37°C for 3 weeks, while all other mycobacteria do grow!®'®'® — The
medium is useful for differentiating non-tuberculous mycobacteria, including niacin-
positive M. simiae strains and niacin positive variants of other species, from the M.
tuberculosis complex and for differentiating the M. tuberculosis complex strains, including

niacin negative variants, from other mycobacteria (Table 5),

Keywords : p-Nitrobenzoic acid-Ogawa egg
medium, PNB medium, Screening for atypical
mycobacteria

F—7—=X 7=} v BB ERE NI, PNB
B, IR O A7) —=v 7

WL (Mycobactevium tuberculosis) #fBDITEEHE
LAY HEL L TRLECAVWLNT V2D
niacin test ThH %, ZDFHFEILSED H719564F 12 FFE
L7234 DT, #EHE DI TR R A2 £ & nicotinic acid
(niacin) #FEEHET 5 Z LI2EDVWTW S, FEEE
DIEEH & O niacin EENEIERN L LN TH-T
EMRI L L DT B WD, S FOEEIL, ZDHTIZ Pope

and Smith® % M. tuberculosis 13 niacin % FEET 277,
M. bovis (FFEE L X W Z LR BEL Tz Z kic#
&, INEMOPEBEICEALLZLNOTHD, L

FERLE LIS OPIEE 12 & 2 BYYiE—4 H 5 Tk
BPEEERE, " HEE L) >0bhsniziEA, LY
7, F7203 & D AEE L IEE N HIBEE @) screening O
FFEDFRPER I N2, RITIE S ) FOUERE

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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Table 1.
Egg Medium (SS Medium)?
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7 L) #25mg/ml NE|412 propylene glycol 12 A%
L, 2D 2F2WHERIO/ NN EE 1005122 TodEL,
90°C 60 L TAHH & § %, 2 PNB #2Hh & xR
D1 %/NNEHRICHBEZ 1 BEHE T O#%EL, 37°C
SBRICHEBELHET 5. WKL EORE2ETH
W& 3%, M. tuberculosis, M.bovis, M. africanum, M.
micvoti O M. tuberculosis series (complex) DT,
ZOEMICKEET, MoOMBHEIIRFTT 5,

Z DFEEHIIL, 196441 Tubercle 2R FE X Nz H,
BB L EATEETLCFERS N, EFLHT L1971
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WREND—D L LT, BELEROLEREEREE LT
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SHETRWNC Z D8 & 5 L 72l #E o Tuber-
culosis Reference Laboratory (Mycobacterium
Reference Laboratory) ¢ Marks'® T, 19654 (%%
AL Twd, kW, Barrie'® 7196742 JE & P
W screening ICHHALZ L2 HEL Twa, VET b
@ Barauskiene'® 3} RO % 1976412477 - T
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Tsukamura'® (31970412 PNB #2102 & 2 3EE BT
FATN O screening OB # 5% L T\ 5, PNB #5313,
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D M. kansasii D—EpE M. marinum O—EHFRE L
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7zTHydoxylamine #53t, (NH,OH #Z#) 1" % ffF 4
L2 EET T, NH,OH 53213, 125, 2508 &
U500ug/ml & 3T D B HY, 2 Z1213125ug/mi D
LoxHWz, ZOfFRIZ X DIZIZEA L < IEERH
BETH % screening k2 & L 72 (£ 2), ZHIZxL T,
#[E o Collins and Yates'® |3 PNB 5500 & TIEE
BIHIEEH ) screening 1213 +47 T, NH,OH 5516
BBV ERNTHE (£3),

PNB #5058 E & Niacin test DFERIRIGR 2 A58

Screening for Non-tuberculous Mycobacteria by Sodium Salicylate-Ogawa

Number of acid-fast Number of strains

strains tested that grew on the

SS medium

Number of strains
identified as non-tuberculous
mycobacteria®

Number of strains
identified as
M. tuberculosis®

16,795 926(100.0%)

820(88.6%) 106(11.4%)

a  Ogawa egg medium containing 0.5mg of sodium salicylate per m/%.
b Identified according to the methods of Tsukamura (1967)".
Remark. The data of this table are cited from the report of the Co-operative Study Group of the

Japanese National Sanatoria (1970)®
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Table 2. Screening for Non-tuberculous Mycobacteria by p-Nitrobenzoic Acid-Ogawa
Egg Medium (PNB Medium)* and Hydroxylamine-Ogawa Egg Medium (HA

Medium)®
Species Number of PNB medium Growth HA medium Growth
strains Positive Negative Positive Negative
M. tuberculosis 120 0 120 0 120
M. bovis 23 0 23 0 23
M. kansasii 16 10 6 13 3
M. marinum 18 14 4 18 0
M. scrofulaceum 26 26 0 26 0
M. gordonae 53 53 0 53 0
M. avium 26 26 0 26 0
M. intracellulare 76 76 0 76 0
M. nonchrvomogenicum 108 108 0 108 0
M. terrae 48 48 0 48 0
M. xenopt 4 3 1 2 2
M. flavescens 7 7 0 7 0
M. fortuitum 100 100 0 100 0
M. chelonei 54 54 0 54 0
M. phlei 20 20 0 11 9
M. smegmatis 26 26 0 25 1
M. parafortuitum complex 51 51 0 38 13

a Ogawa egg medium containing 0.5mg of p-nitrobenzoic acid per m/?,
b Ogawa egg medium containing 0.125mg of hydroxylamine hydrochloride per m/!7.
Remark. The data of this table are cited from Tsukamura (1970)'®.

Table 3. Screening for Non-tuberculous Mycobacteria by p-Nitrobenzoic Acid-Léwen-
stein-Jensen Medium (PNB Medium)? and Hydroxylamine-Lowenstein-Jensen
Medium (HA Medium)®

Species PNB medium HA medium

No. of Growth No.of  Growth

strains Positive Negative strains  Positive  Negative
M. tuberculosis 2,346 0 2,346 148 21 127
M. kansasii 81 81 0 7 7 0
M. xenopi 106 106 0 8 7 1
M. avium- M. intracel- 38 38 0 4 4 0
lulare
M. fortuitum complex 65 65 0 3 3 0
Other mycobacteria 83 82 1 9 9

a  Lowenstein-Jensen medium containing 0.5mg of p-nitrobenzoic acid per m/.
b Lowenstein-Jensen medium containing 0.1mg of hydroxylamine hydrochloride per m/.
Remark. The data of this table are cited from Collins and Yates (1979)'®.
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(D103#R & BRI DWW TI9TSFEERR R E 320 12t L 724
BE2Th -7z, ZOKEIL, TE, BES, FEE
R, BRI, BMRERGEL EICb25h5, M. tuber-
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R TH - 72, M. tuberculosis & )5 L 72 k131478
A X 1I3HE 2R L 72, —F, JEEibEg
W (ZDBh, M. kansasii 1 ¥k, M. scrofulaceum 1
¥k, M. nonchromogenicum 1%k, M. fortuitum 1 %,
M. gordonae 1%k, M. avium—-M. intracellulare 10%:)
EHEESNRIZAAC L L 8THBL  EFS L Lo
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HIEETUEAE & HE S Tz,

(2)103%k 12 D>\ THIMEIZ PNB 8537217 THIE L 7248
F, 88%k)" PNB $5iIC H BRI, 15% A 1k & e &
1, HDREERR & 100%@F L 72,

(3)103#kIc >\ T, FMEIC Niacin test #477% - 72,
Niacin test {z Wayne et al. ®? O FEIC k-7, 1
FRlzO X 2D/ R L, 1A% 4:81%I2,
oy 1 A% 6814126 H L T Niacin test #177% - 72,
FONER, EERPEE I/ E LML AN, EL
CHISEE NI, Lo L, M. tuberculosis |3 4 H¥EaE%
AT 2 E82% 720 MEE %), 6BEEAFHL
TLI6% BT, 4% (4%) D M. tuberculosis H*
Niacin (=), Bl 538 - CIEE R BB & ¥ 5E S N5 48
Reileo7,

% KT T FE 8\ M. tuberculosis #° Niacin
(=) & 7% 52 &3, Tsukamura®® 2534885 L 72 £ 2 AT
HbHH, Wayneetal’ (2L b & 6 BEELHFHATS
EFRA EETRD M. tuberculosis ¥ (+) 1275 &9,

Screening for Non-tuberculous Mycobacteria by p-Nitrobenzoic Acid-Ogawa

Egg Medium (PNB Medium) in the Co-operative Study of the Japanese National

Chest Hospitals

The study year
197530 b

The study year
197]29) a

Number of strains of acid-fast organisms tested®

7,660 4,859

Number of strains that grew on the PNB medium

479(100.0% )4 364(100.0% )¢

Number of strains identified as
non-tuberculous mycobacteria

454( 94.8%) 354( 97.3%)

Number of strains identified as M. tuberculosis 25( 5.2%) 10(

2.71%)

a  From April 1971 to March 1972.
b From April 1975 to March 1976.

¢ Acid-fast strains isolated in June, September, December and March in the participating
hospitals plus strains isotated in the Chubu Hospital by monthly examinations.

d Identified according to the schedule described in the reference 29.

e Identified according to the methods described in the reference 31.
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Table 5. Comparison of Screening for Non-tuberculous Mycobacteria by p-Nitroben-
zoic Acid-Ogawa Egg Medium (PNB Medium) with Screening by Niacin Test
Mycobacteria Number Method of screening
identified as® : of ) PNB medium Niacin test Niacin test
strains (4 weeks) (6 weeks)
(+) (—) (+) (=) (+) (=)
M .tuberculosis 88 0 88 72 16 84 4
( 0%) (100%) (82%) ( 18%) (96%) ( 4%)
Non-tuberculous 15 15 0 -0 15 0 15
mycobacteria (100%) ( 0%) (1 0%) (100%) (0%) (100%)
Total 15 88 72 31 84 19
103 103 103 103

a All 103 acid-fast strains isolated were the subjects of the identification according to the
methods of Tsukamura (1975)%V. Identification as M. tuberculosis was carried out by a combination
of the following criteria : (1) Growth at 37°C but no growth at 28°C and 42°C ; (2) nonphoto-
chromogenic, rough colonies ; (3) slow growth after 10 days or more ,; (4) compact grouping (cord
formation) of bacilli ; (5) susceptibility to NH,OH. HCI, 0.125mg/m/, in Ogawa egg medium ; (6)
absence of the growth on the Sauton agar medium ; (7) Nitrate reduced to nitrite ; (8) a-and S-
esterases positive ; (9) urease, nicotinamidase and pyrazinamidase positive ; (10) absence of the
utilization of acetate, pyruvate and glucose as the sole source of carbon in the presence of
ammoniacal nitrogen ; (11) susceptibility to sodium salicylate, 0.5mg/m/, in Ogawa egg medium ;
(12 susceptibility to p-nitrobenzoic acid, 0.5mg/m/,in Ogawa egg medium , (13 niacin production ;
(14 resistance to thiophene-2-carboxylic acid hydrozide, 1xg/mi, in Ogawa egg medium. The
strains showing all the above 14 characters and/or 13 characters were identified as M. tuberculosis.
Non-tuberculous mycobacteria lacked 8 or more characters.

The screenings by the PNB medium and by the niacin test were carried out independently of the

above identifications.
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