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The nutritional requirements of Corynebacterium pyogenes (strains C100, 5,
and 1909), a commonly encountered animal pathogen, were determined in this
study. A semidefined medium (SDM) containing glucose, HCO3 , hemin, char-
coal-treated Trypticase, and a defined mixture of purines and pyrimidines, amino
acids, and minerals which supported optimal growth of C. pyogenes was
employed in all nutritional studies. Adenine and uracil were required for optimal
growth of strains 5 and C100 but were not required for strain 1909. Riboflavin and
nicotinic acid were required for good growth of all three strains; biotin and thiamin
were stimulatory but did not appear to be required for growth. Hemin and
NaHCO3 were stimulatory for growth, whereas lipoic acid and Tween 80 were
neither stimulatory nor required for growth. The replacement of Trypticase with a
specific peptide fraction (obtained by fractionation of Trypticase on Sephadex G-
25) rich in dipeptides gave growth comparable to that in SDM, indicating a peptide
requirement for the growth of C. pyogenes. It was of considerable interest that
growth comparable to that in SDM was obtained when Trypticase was replaced by
inositol (1 [.g/ml of SDM).

Corynebacterium pyogenes (23) is one of the
most frequently isolated pathogens from a varie-
ty of pyogenic disease conditions in domestic
animals. It apparently exists as a commensal
organism on the mucous surfaces of warm-
blooded animals (1, 14, 28). Although C. pyo-
genes was first isolated almost one hundred
years ago, physiological and metabolic studies
on this organism have been hampered because it
grows poorly on laboratory media unless supple-
mented with blood or serum (1, 23). Reddy et al.
(20) reported that hemin is stimulatory for the
growth of this organism and recently described a
semidefined medium and a chemically defined
medium which supported excellent growth of C.
pyogenes (19). The development of these media
facilitated the present study, in which we deter-
mined the vitamin, nucleotide, nitrogen, and
other nutritional requirements of C. pyogenes.

MATERIALS AND METHODS
Bacterial strains. The sources of C. pyogenes strains

C100 (NCTC 5224; ATCC 19411), NCDO 1909 (NIRD
212), and 5 used in this study were described previous-
ly (19).

Culture maintenance and media. All cultures were
maintained on plates of tryptose agar (Difco Labora-
tories) plus 5% sheep blood as previously described
(19).
The semidefined broth medium (SDM) used for the

nutritional studies contained (per 100 ml): glucose, 0.5

t Journal article no. 9149 from the Michigan Agriculture
Experiment Station, East Lansing.

g; charcoal-treated Trypticase (BBL Microbiology
Systems), 0.4 g; cysteine hydrochloride, 0.05 g; he-
min, 0.0002 g; NaHCO3, 0.4 g; salts solution, 25 ml;
trace minerals solution, 1 ml; purines and pyrimidines,
1 ml; vitamin mixture, 1 ml; and amino acid mixture,
10 ml. The salts solution contained (per liter):
KH2PO4, 60 g; (NH4)2SO4, 4 g; MgSO4-7H2O, 0.8 g;
and CaC12, 0.08 g. The composition of the trace
minerals stock solution, the purine and pyrimidine
solution, the vitamin solution, and the amino acid
stock solution have been previously described (19).
Unless otherwise mentioned, Trypticase was treated
with charcoal (4) to remove nucleotides and vitamins.

In one experiment (see Table 1), SDM also con-
tained (per 100 ml): Tween 80, 50 mg; lipoic acid, 0.1
mg; and myoinositol, 0.1 mg.
Acid-washed glassware was used in all cases. All

ingredients of the broth medium except NaHCO3 were
mixed in double-distilled water. The pH was then
adjusted to 6.5 with 10 M NaOH, and the medium was
dispensed into foam-plugged tubes (18 by 150 mm; 9.5
ml per tube) and sterilized by autoclaving (15 min at
121°C). Before inoculation, 0.5 ml of a sterile 8%
NaHCO3 solution was added to each tube unless
indicated otherwise.
Vitamin requirements were determined by adding

one or more individual, filter-sterilized vitamin solu-
tions as needed to a sterile basal medium consisting of
SDM without vitamins.

Purine and pyrimidine requirements were deter-
mined by adding one or more sterile, individual purine
or pyrimidine solutions or both to sterile SDM without
nucleotides.

Preparation of inoculum and growth conditions. An
isolated colony of C. pyogenes grown on tryptose
blood agar plates was transferred to SDM broth with-
out amino acids and incubated for approximately 24 h.
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Cells from the third serial transfer in this medium were
used as the inoculum, as previously described (19).
Growth was estimated by measuring the absorbance

at 600 nm (A6w) with a Bausch & Lomb Spectronic 20
spectrophotometer. In all cases, the mean absorbance
of three replicate tubes is reported, and less than 5%
variation in absorbance between replicate cultures was
noted. Other studies not reported here (C. A. Reddy
and C. P. Cornell, unpublished data) showed good
correlation between A6w values, cell numbers, and the
dry weight of the cells (A600 of 1.0 = 1.83 (± 0.18) x
109 cells per ml = 0.45 mg dry weight).

Fractionation of Trypticase. To determine which
Trypticase fraction was most stimulatory to growth,
we fractionated charcoal-treated Trypticase on a 1.5-
by 30-cm Sephadex G-25 column (medium grain; Phar-
macia Fine Chemicals) with 50 mM KPO4 buffer (pH
7.0) used as the eluant (flow rate, -60 ml/h). A 20%
(wt/vol) Trypticase solution (5 ml) was applied to the
column and, after the void volume had passed, 5-ml
fractions of effluent were collected. The fractions were
autoclaved for 10 min and then stored at -20°C until
used.
The a-amino nitrogen content of the fractions was

determined by the method of Rosen (24). A sample of
each fraction was hydrolyzed with an equal volume of
12 N HCI for 11 h at 121°C. The average peptide size
for each fraction was calculated by dividing the value
for a-amino nitrogen from the hydrolyzed fraction by
the corresponding value for the unhydrolyzed sample.

Analysis of myoinositol. The myoinositol (chromato-
graphic grade; Applied Science Laboratories, Inc.),
hereafter called inositol, used in this study appeared to
be pure as determined by thin-layer chromatography
on silica gel plates (29). Acetone-water (85:15) was
used as the solvent, and acetone-AgNO3-ethanolic
NaOH was used for detection of the spots.

RESULTS

Deletions from SDM. The effect of deleting a
single component at a time from SDM on the
growth of all three strains of C. pyogenes was
investigated to determine which components
were essential, stimulatory, or without effect on
growth (Table 1). All three strains grew well in
SDM. The salts solution appeared to be stimula-
tory for the growth of all of the strains, especial-
ly strain 5. Trace minerals were stimulatory for
all of the strains. Purines and pyrimidines were
stimulatory for the growth of strains 5 and C100
but not for strain 1909. Vitamins were stimula-
tory for the growth of all of the strains. The
Trypticase used in this experiment was not
pretreated with charcoal, which is known to
remove trace amounts of purines, pyrimidines,
and vitamins (2); however, when charcoal-treat-
ed Trypticase was used, vitamins, purines, and
pyrimidines were either required or highly stim-
ulatory for growth (see below). The deletion of
hemin resulted in a long lag period (40 to 50 h),
but growth equivalent to 50 to 75% of that
observed in SDM was finally obtained. Deletion
of the amino acid mixture had no noticeable

TABLE 1. Effect of single deletions of various
components from SDM on the growth of three

strains of C. pyogenesa

Deletion from Growthb of strain:
SDM 5 1909 C100

None 1.50 (36) 1.50 (31) 1.50 (35)
Salts 0.92 (65) 1.26 (38) 1.30 (35)
Trace minerals 1.43 (65) 1.20 (38) 1.00 (66)
Purines and 0.44 (56) 1.50 (31) 0.64 (66)

pyrimidines
Vitamins 1.16 (42) 1.15 (42) 1.20 (42)
Hemin 1.11 (65) 0.62 (56) 1.00 (70)
Amino acids 1.50 (37) 1.50 (31) 1.50 (35)
Trypticase 0.79 (65) 0.69 (56) 0.93 (60)
Glucose 0.00 (70) 0.00 (70) 0.07 (52)
Cysteine 1.06 (56) 1.14 (34) 1.36 (35)
NaHCO3 0.75 (56) 0.80 (38) 0.79 (42)
Inositol 1.50 (35) 1.40 (31) 1.50 (32)
Lipoic acid 1.50 (35) 1.50 (31) 1.50 (32)
Tween 80 1.50 (35) 1.50 (31) 1.50 (42)

a In this experiment the SDM additionally contained
inositol, lipoic acid, and Tween 80, and the Trypticase
used was not charcoal treated.

b Growth is reported as the mean maximal A600 of
three tubes (18 by 150 mm; 10 ml per tube) after three
serial transfers. Numbers in parentheses refer to hours
of incubation at 37°C for maximal growth. Washed
inoculum, grown in SDM to an A6w of 0.8, was used
(0.05 ml per tube).

effect on growth. Deletion of Trypticase, even in
the presence of a full complement of amino acids
and (NH4)2SO4 (present in the salts solution),
resulted in a 40 to 50% decrease in growth,
suggesting a peptide requirement for the growth
of C. pyogenes. Deletion of glucose resulted in
little or no growth, indicating that amino acids,
peptides, and other components present in the
medium do not serve as energy sources for
growth under these conditions. Cysteine ap-
peared to be stimulatory but was not a require-
ment for growth. Growth decreased by -50%
after the deletion of bicarbonate.
Tween 80 was suggested to be a requirement

for the growth of C. pyogenes by Jayne-Williams
and Skerman (12). However, our results showed
that the deletion of Tween 80, lipoic acid, or
inositol singly from SDM had no measurable
effect on growth.

Vitamin requirements. Strains 1909 and C100
showed negligible growth in SDM without vita-
mins (Table 2), whereas the growth of strain 5
was -12% of that observed in SDM (Fig. 1). The
addition of nicotinic acid to SDM without vita-
mins did not stimulate growth. The growth of
strains 1909 and C100 was only slightly stimulat-
ed by the addition of riboflavin, but this vitamin
supported growth of strain 5 equivalent to -50%
of that observed in SDM. The growth of strain 5
was -80% and that of 1909 and C100 was 64% of
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TABLE 2. Effect of various vitamins on growth of
C. pyogenes

Growthb of strain:
Additiona to SDM

5 1909 C100

None 0.17 0.03 0.02
R 0.65 0.23 0.14
N 0.10 0.08 0.03
R + N 1.20 0.90 0.90
R + N + biotin + thiamine 1.00 1.40
Complete 1.50 1.40 1.40

a None, SDM without vitamins; R, riboflavin; N,
nicotinic acid; complete, complete vitamin mixture as
used in SDM. Individual vitamins were added to the
medium at the same concentration as used for SDM.
SDM contained charcoal-treated (4) Trypticase.

b See Table 1, footnote b, for inoculum preparation
and growth measurements. Incubation was for 50 h at
370C.

the growth observed in SDM after the addition
of both riboflavin and nicotinic acid. Typically,
both the rate of growth and the maximal growth
were affected by the addition of vitamins (Fig.
1). C100 appeared to require only riboflavin,
nicotinic acid, biotin, and thiamine for optimal
growth, whereas the complete vitamin mixture
was required by 1909. Further results showed
that a combination of riboflavin, nicotinic acid,
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FIG. 1. Vitamin requirements for growth of C.
pyogenes strain 5. Various vitamins were added to
SDM without vitamins. Growth measurements and
preparation of inoculum are described in footnote b,
Table 1. Addition: U, none; 0, nicotinic acid; A,
riboflavin; O, riboflavin plus nicotinic acid.

thiamine, pyridoxal, p-aminobenzoic acid, and
biotin were required for the maximal growth
(A6w, 1.5) of strain 5 (data not shown). Deletion
of riboflavin from the above combination result-
ed in growth of strain 5 comparable to that
observed in SDM without vitamins, whereas the
deletion of nicotinic acid from the above com-
bination resulted in growth equal to that ob-
tained with riboflavin alone. Additions of thia-
mine, pyridoxal, p-aminobenzoic acid, or biotin
along with riboflavin and nicotinic acid provided
no additional stimulation of growth over that
obtained with riboflavin and nicotinic acid only.
Apparently, thiamine, pyridoxal, p-aminoben-
zoic acid, biotin, riboflavin, and nicotinic acid
interact to support growth of strain 5 equivalent
to that observed in SDM.
Requirements for purines and pyrimidines.

Strain 1909 did not require purines or pyrimi-
dines for growth and was actually inhibited by
the addition of adenine to SDM without the
purine-pyrimidine mixture (Table 3). In con-
trast, strains 5 and C100 showed scant growth in
the latter medium (Table 3). There was no
increase in growth after the addition of adenine
or uracil, but adenine plus uracil supported
growth comparable to that in SDM. Typically,
total growth but not the growth rates were
affected in each of the media tested (data not
shown). The addition of adenine plus thymine or
of xanthine plus guanine plus uracil did not
stimulate growth greater than that observed in
SDM without the purine-pyrimidine mixture.
Furthermore, thymine could not replace uracil
in the presence of adenine, and xanthine and
guanine could not replace adenine in the pres-
ence of uracil (data not shown).

Nitrogen requirements. Trypticase appeared
to be essential for growth, since its deletion from
SDM gave negligible growth (Table 4). This
indicated that the amino acid mixture and cyste-
ine did not satisfy the organic nitrogen require-
ments of the strains tested and that peptides are
required for optimal growth. Only a slight inhibi-
tion of growth of strain 5 was seen after deletion
of the amino acid mixture, cysteine, or both,
indicating that Trypticase can satisfy the major
organic nitrogen requirements of this organism.
Cysteine, but not the amino acid mixture, ap-
peared to be stimulatory for the growth of both
C100 and 1909 (Table 4). As expected, there was
negligible growth when both Trypticase and the
amino acid mixture or both Trypticase and cys-
teine were omitted from SDM.

Peptide requirements for growth. A require-
ment for Trypticase even in the presence of the
amino acids and cysteine suggested that a pep-
tide(s) in Trypticase is required for growth.
Therefore, Trypticase was fractionated on a
Sephadex G-25 column, and the ability of each
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TABLE 3. Purine and pyrimidine requirements for
growth of C. pyogenes

Growthb of strain:
Additionsa

5 1909 C100

None 0.09 1.5 0.08
A 0.22 1.0 0.11
U 0.25 1.5 0.06
A + U 1.50 1.2 1.50
A + thymine 0.15 1.1 0.15
Xanthine + guanine + U 0.04 1.3 0.04
Complete 1.50 1.4 1.50

a None, SDM without the purine-pyrimidine mix-
ture; A, adenine; U, uracil; complete, the purine-
pyrimidine mixture as used in SDM. Concentration of
individual purines or pyrimidines in the medium was
the same as that used for SDM. Trypticase was
charcoal treated (4).

b See Table 1, footnote b, for growth measurements
and inoculum preparation. The length of incubation
was 62 h.

fraction to stimulate the growth of strain 5 when
added to SDM without Trypticase was deter-
mined. The addition of fraction 4, with an aver-
age peptide size of 1.5, resulted in growth com-
parable to that observed in SDM (Table 5).
Peptides containing 5 to 11 amino acid residues
(fractions 1 and 2) gave little or no growth
response. Maximum growth stimulation was ob-
tained when an amount of fraction 4 containing
50 ,umol of a-amino nitrogen was added per tube
of SDM without Trypticase (Fig. 2). The addi-
tion offraction 4 to SDM without Trypticase and
amino acids gave no growth, indicating that the
organism required amino acids for growth when
Trypticase fractions were used, but not when
unfractionated Trypticase was used (Table 5).

Inositol requirement and description of a chem-
ically defined growth medium. Deletion of Tryp-
ticase from SDM in the presence of inositol,
Tween 80, and lipoic acid resulted in appreciable

TABLE 4. Nitrogen requirements for optimal
growth of C. pyogenes

Deletion' Growthb of strain:
from SDM 5 1909 C100

None 1.5 1.40 1.40
Try 0.07 0.05 0.06
Try + AA 0.04 0.02 0.02
Try + Cys 0.07 0.08 0.05
AA + Cys 1.20 1.20 1.10
AA 1.23 1.50 1.50
Cys 1.30 1.14 1.06

a None, SDM as described in the text; Try, Trypti-
case (charcoal treated); AA, amino acids; Cys, cyste-
ine.

b See Table 1, footnote b. Incubation was for 74 h at
37"C.

TABLE 5. Effect of addition of various Trypticase
fractions on growth of C. pyogenes strain 5.

Fraction no. Amino nitrogen Average no. of
added to SDM' concn amino acids Growth'(,umol/10 ml) per peptide

1 34 11.3 NG
2 65 5.0 0.04
3 72 2.2 0.95
4 66 1.5 1.20
5 65 1.4 1.10
6 52 1.5 0.95
7 32 1.5 0.75
None NG
SDM 1.3
4 (without AA) 66 1.5 NO

a Trypticase was fractionated on a Sephadex-G25
column as described in the text. Each fraction was
added to SDM without Trypticase. None, No fraction
added; SDM, medium as described in the text with
charcoal-treated Trypticase served as a positive con-
trol; 4 (without AA), Trypticase fraction 4 added to
SDM without Trypticase or amino acids.
" See Table 1, footnote b. Incubation was for 48 h at

37°C. NG, No measurable growth.

growth (A6w, 0.69 to 0.93; Table 1). However,
growth was negligible when Trypticase was de-
leted from SDM in the absence of the above
three growth factors, suggesting that one or
more of these three factors is required for
growth in the absence of Trypticase (see Tables
4 and 5). There was negligible growth of C.
pyogenes when no growth factors were added or
when Tween 80 or lipoic acid was added to SDM
without Trypticase (Table 6). The addition of

.01
0 10 20 30 40 50

-AMINO NITROGEN (pmoles/IOml)
FIG. 2. Growth response of C. pyogenes strain 5 to

various concentrations of Trypticase fraction 4 added
to SDM without Trypticase. Absorbance values repre-
sent maximum absorbances at the end of 48 h of
incubation at 37°C.
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TABLE 6. Effect of addition of various growth
factors to SDM without Trypticase on growth of C.

pyogenes

Additiona to Growthb of strain:
SDM 5 1909 C100

None 0.07 (72) 0.06 (72) 0.06 (72)
I 1.20 (47) 1.20 (48) 1.30 (48)
T 0.03 (47) 0.02 (72) 0.03 (70)
L 0.09 (47) 0.05 (56) 0.07 (47)
I + T + L 1.2 (47) 0.90 (48) 1.0 (47)
Trypticase 1.2 (47) 1.2 (43) 1.4 (47)

a None, SDM without Trypticase. Inositol (I) and
lipoic acid (L) were added to the medium at 1 ,ug/ml,
and Tween 80 (T) was added at 500 mg/ml. Where
indicated, Trypticase was present at the same concen-
tration as in SDM.

b Growth measurements and preparation of inocu-
lum were done as described in footnote b, Table 1,
except that washed cells were suspended to give an
absorbance of 0.2. The incubation in hours required to
reach maximum absorbance are given in parentheses.

inositol at 1 ,g/ml to SDM without Trypticase
gave growth comparable to that in SDM with
Trypticase. The combined addition of inositol,
Tween 80, and lipoic acid to SDM without
Trypticase gave growth comparable to or lower
than that obtained with SDM plus inositol (Table
6). The effect of inositol concentration versus
growth of strain 5 indicated that good growth
was obtained with as little as 10 ng of inositol per
ml (Fig. 3 and Table 7).

DISCUSSION
The results show that deletion ofHCO3- from

SDM led to about a 50% decrease in growth for
all three strains tested. Similar results were
obtained by T. Skerman (Ph.D thesis, Universi-
ty of Reading, England, 1966). These results are
further supported by the findings of Cornell and
Reddy (Abstr. Annu. Meet. Am. Soc. Micro-
biol. 1979, D9, p. 41), who showed that C.
pyogenes produces formate, acetate, and succi-
nate as major products in a medium containing
HCO3 and that a Ygic (gram of cells [dry
weight] per mole of glucose metabolized) value
of 31 is obtained. In contrast, in the same
medium without HCO3f, YgIc is only 23 and the
major product is lactate; acetate and succinate
are minor products. These results suggest that
C. pyogenes apparently fixes CO2 (or HCO3 )
and produces succinate as a major electron sink
product in SDM, whereas in SDM without CO2
lactate appears to be the major electron sink
product.
The results showed that strain 1909 grew

poorly and strains 5 and C100 grew reasonably
well in SDM without hemin (Table 1); however,
growth occurred only after a lag period of 40 to

1.0 +

C>~ ~~~~~I

010CZ ~ ~ ~

.01
A

0 20 40 60 80
TIME(h)

FIG. 3. Effect of inositol concentration on growth.
All experimental details are described in footnotes a
and b, Table 6. Addition: O, none; 0, 0.01 ,ug; A, 0.1
,ug; *, 1 mg; or A, 10 mg of inositol added to 100 ml of
SDM without Trypticase.

50 h. This pattern was consistently shown by
these strains even after three serial transfers.
Heme-requiring strains of Bacteroides melanin-
ogenicus (22), Bacteroides ruminicola (32), and
Bacteroides fragilis (16) utilize hemin for the
synthesis of a b- or c-type cytochrome. The
stimulatory nature of heme for C. pyogenes
strains 1909 and C100 may be due to its involve-
ment in b-type cytochrome synthesis, as was
previously demonstrated for strain 5 (20). The b-
type cytochrome in C. pyogenes may be part of
a primitive electron transport system which me-

TABLE 7. Effect of inositol concentration on
growth of strains 1909 and C100 of C. pyogenes

Inositol concn Growthb
(p.g/100 ml)a 1909 C100

1.0 1.5 (60) 0.87 (74)
0.1 0.94 (74) 0.71 (74)
0.01 0.27 (51) 0.30 (60)
None 0.03 (60) 0.07 (60)

a Basal medium consisted of SDM without Trypti-
case.

b Growth measurements and inoculum preparation
are described in footnote b, Table 1. Incubation time
to maximal growth (in hours) is shown in parentheses.
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diates the reduction of fumarate to succinate
with concomitant production of ATP (8, 30).

Riboflavin and nicotinic acid were required
for the optimal growth of all three strains of C.
pyogenes. Biotin and thiamine were stimulatory
for growth in the presence of riboflavin and
nicotinic acid. These results are at variance with
the results of Skerman (Ph.D. thesis, University
of Reading, England, 1966), who reported that
riboflavin, nicotinic acid, biotin, and pantothen-
ic acid were all essential for growth. The reasons
for this discrepancy are not clear at this time.
The vitamins are probably required to support
the mixed acid fermentation of C. pyogenes.
The results showed that C. pyogenes requires

both free amino acids and peptides for growth.
Peptides are required because the organism
probably has a lesion for the transport of one or
more free amino acids. The amino acid mixture
could be deleted from SDM in the presence of
Trypticase because the latter contains both free
amino acids and peptides. A specific peptide,
fraction 4 (Table 5), presumably contains a pep-
tide(s) which is transported into the cell and,
after hydrolysis, releases the free amino acid(s)
for which a transport function is missing in the
organism. A strong growth requirement for pep-
tides even in the presence of a full complement
of free amino acids has been previously demon-
strated for other organisms (17, 18).

Peptides were shown to be either required or
stimulatory for growth when the growth medium
contained amino acids at such a concentration
that the transport of a limiting amino acid into
the cell was blocked or severely inhibited by an
excess of a competing amino acid (13, 18). This
is a possible, albeit unlikely, alternate explana-
tion for the peptide requirement of C. pyogenes.
If this hypothesis were correct, optimal growth
would not have been expected when the Trypti-
case was replaced by inositol in SDM. The
results show that there was optimal growth in
the latter medium, indicating that free amino
acids are not present at a concentration which is
inhibitory for the utilization of one or more of
the required amino acids.
The ability of inositol to replace the peptide

requirement for the growth of C. pyogenes is an
interesting phenomenon, but it is not clear at this
time how two substances as different as these
are able to substitute for each other in support-
ing maximal growth of the organism. A likely
explanation is that, as hypothesized above, the
cells have a membrane lesion rendering them
unable to transport one or more of the free
amino acids required for growth. This transport
problem can be alleviated by presenting the cell
with a peptide(s) that contains the required
amino acid(s) and can be transported into the
cell by peptide permeases. Alternately, by grow-

ing the cell in the presence of inositol the mem-
brane lesion is cured and transport activity for
the amino acid(s) in question is restored. Several
reports on the inositol requirement of yeasts and
KB cells and the demonstration that inositol
deficiency impairs the transport of amino acids
in KB cells support the latter explanation (3, 11,
15).
Although inositol has an almost ubiquitous

distribution in plant and animal tissues and has
long been recognized as a growth factor for
yeasts and fungi (9, 11, 25, 33), there have been
no previous publications demonstrating an inosi-
tol requirement in bacteria, except for two re-
ports concerning an apparent inositol require-
ment by a strain of Actinomyces israelii (5) and
several strains of C. pyogenes (T. Skerman,
Ph.D. thesis, University of Reading, England,
1966). Both C. pyogenes and A. israelii have
ready access to inositol in the animal and human
tissues which they parasitize, and hence their
inability to synthesize inositol reflects this adap-
tation to their natural niche.
Reddy and Kao (21) recently reviewed evi-

dence supporting the proposal that C. pyogenes
should be excluded from the genus Corynebac-
terium because it is different from the type
species, C. diphtheriae, and related corynebac-
terial species of animal origin in cell wall compo-
sition (7), biochemical characteristics, acid met-
abolic products, and the absence of mycolic
acids. The data presented here show that C.
pyogenes is also different from C. diphtheriae
(23), C. renale (10, 31), and C. bovis (26) in its
inability to use ammonia as a main nitrogen
source, its stimulation by hemin, its requirement
for riboflavin, nicotinic acid, adenine, and ura-
cil, and its requirement for inositol when grown
in the presence of amino acids with no peptides
present. Reddy and Kao (21) and Slack and
Gerencser (27) have noted the close relationship
between C. pyogenes and Actinomyces species.
In this regard it is of interest that the vitamin
requirements of C. pyogenes are very similar to
those of A. israelii in that both require ribofla-
vin, nicotinic acid, biotin, and inositol in a
medium containing amino acids as the major
nitrogen source (6).
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