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Effect of Hematin on the Recovery of Bacillus
anthracis and Related Organisms
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Van Heyningen (Natare 162:114, 194N pe-
ported that growth of Bucillus anthraciz was not
inhibited on matrient azar containing 5 g of
hematin per ml, although certain other spore-
bearing . acrobes were inhibited.  Pearee amd
Powell (J. Gen. Miemobiol. 52387, 1931 developed

a selective medium Tor B, anthrocis containing.

hematin and lvsozvme. Preliminary work in this
lnhoratory” on the dievelopment of a sebective
medium for B. anthrocis indicated that quantita-
tive recovery was depemndent on the age of hema-
tin solutions added to the medium, Freshly pre-
pared alkaline hematin solutions were found to be
inhibitory for gram-positive ongnisms,

Hematin solutions were prepared by dissolving
300 gy of hemin Fastman Kodak Co., Rochester,
N.Y) per ml of 0.01 5 NaOH and autoclaving
for 30 nun at 5 psi. (Hemin changes to hematin
in the presenee of alkali.) A stoek hematin solu-
tion was stored at 4 C and usend periodieally in
test media. This permitted the determination of
the “nal aging time required for full recovery
of < test organisms, ‘The test medium was
prepared by adding either Treshly prepared or.
aged hematin solutions to Heart Infusion (HD
Agar (Difeo) at a final concentration of 40 wez/ml
(pH 7.4); the medinm was used after overnight
preincubation (37 (). The effeet of pH was
evaluated by adjusting the media in a range of
pH 6.6 to 8.2, The test innenlum was prepared by
removing growth from a 23-hr BI Agar slant and
suspeuling it in 0.067 M phosphate buffer. Dilu-
tions of the suspension were adjusted to contain
1P organisms per milliliter, and 0.1 mi was added
10 cach plate ttriplicate plates used amd incubated
ade ).

Recovery of varins organisms on the test
media is shown in Table 1. Al of the Bocillus
spuvies, Staphylocorens anreus, sl three Streplo-
corcun strains were markedly inhibited in the
presence of fresh hematin,

The inhibition of il orgunisms was signifi-
cantly inercased, but Escherichia coli, .lerobacter
aerogenes, Pseudomonas  arruginosa, and four
strains of Pastenrella peatis were not inhibited hy
freshly  prepared  hematin solutions, Further

inhibition of gram-positive oreanisins oeeurred
when the coneentration of fresh hematin was
inereased, but full recovery was obtaimesd on
media containing as mach as N gg/ml of aged
hematin (2 months at 4 C). Recovery of some
strains on mevdia containing aged hematin was
more than double the revovery on the HI Agar
control. Fresh hematin solutions prepared with

Tavve L. Prr cenl recovery of rariexe organisma
on media containing fresi and aged Rematine

AV recovery’

» Neo. of SO .
Test oncanism ctrains e Fred
e hematin® hematin®
Bacillun anthracin ... 10 05163 0-20
B. anthracix (xpore sus- .

pension) ... 1 9w 0
B. rerens P 9 K- 02
B. cerens var. mycoidex 4 R-240 0-4
B. circulans . . S | 22 10
B. lentimiorbus ... ... 1} 100 .. )
B. megaterinm . .. ... .. 4 a3-111 03
B. polymyra ... ... ... 1 U8 1
B. pumilus ... ... . 1 100 0
B. sphaericus. . ... ... 2 -6 16-18
B. xphacricux var. fuxi-

Jormin 1 . L 1
B. aubtilin ... ... ... .. 5 H0-1:3 0-53
B. thuringiensis . .. ... - A R 0-2
Staphylococcus aurens . 1 111 :
Streptococens faeealin. 4 59-133 0-115
Aervbacter aerogenes. . 1 97 "2
Excherichia eoli . ...... 1 . 5
Prendomonas  aerugi- . I

nesa ... 1 - 9 - 108
Pasteurella peatis. . . ... 4 106-141 . 4-126

* The amount of hematin was 40 ug/ml.

* Growth from 24-hr HI agar slant, except spore
suspension which was stored in distilled water at
1 C.

< Heart Infusion Agar as 10007, recovery control.

4 Alkaline hematin solution stored at 4 C for 2
months.,

¢ Medium containing fresh hematin was uxed
within 24 hr after preparation.
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hematin from two different sources (Nutritional
Biochemicals Corp., Cleveland, Ohio, and last-
man Kodak Co.) were cqually mlnlmnr\' A

L-day aging period of hematin was roqmml for

full recovery of B, cerens and B, sublilis; 3 to 4
weeks were required for B. cereus var., myeotdes,
S, aureus, and B, anthracis. Similar results were
obtained when nutrient agar was used in place
of HE Agar. Changing the pH of the medium con-
taining fresh hematin had no significant effeet on
recovery of test organisms, The composition of
the alkaline hematin solution  when  fi<hly
prepared, and the changes that oceurred during
“storage, were not determined.,

Kammerer (Verhandl. Deut. Kongr. Inn. Med.
31:704, 1914) reported that many gram-positive
organisms (including B. anthracts) were inhibited
by mesohemin, whereas gram-negative organisms
~were generally not inhibited. He was alxo able to
achieve -nmpl( te inhibition of B. anthracis and B.
megaterium with a 1:300 dilution (3,333 ugz/ml) of
hematin (age not specified).

NOTEN

J. Bacreriorn.
Marked variation in the rvecovery of B. an-
thracis and many other gram-positive organisms
will oceur on media mntmmng. hematin if the
age of the hematin used is not specified. This
-artation will also oceur when fresh hematin and

Tysozyme are eombined, as in the medium of

Pearce and Powell (with a peptone agar base).

In xummary, the results indicate that freshly
prepared .l“\'lhll(‘ ‘hematin solution is inhibitory
for many gram-positive organisms, including
B. anthraciz: therefore, its use in a selective
medium for the isolation of B. anthraeis is ques-
tionable., However, freshly propm'(wl alkaline
hematin has been found useful in a wlmtn’('
medium for Pasteurella pestis (Knisely, Swaney,
and Friedlander, J. Bacteriol. 88:491, 1%4)
Further work on a selective medium: for B.

“anthracis is in progress,

I thank Chester L. Redmond, Jr., for technical
assistance,




