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A new macrolide antibiotic complex has been isolated from fermentation
broths of two strains of a newspecies of Micromonospora,M. megalomicea
sp. n. The antibiotic complex has been differentiated from other known

macrolides and methods for its production, isolation and separation of com-
ponents have been devised. Like other macrolides, it is primarily active
against gram-positive bacteria and is more active at an alkaline pH. Of the

four knowncomponents, megalomicin A has been studied most extensively.
It has activity equal to or slightly less than that of erythromycin both in
vitro and in vivo. In dogs dosed orally, it is better tolerated and gives

higher peak serum levels with a muchgreater duration than erythromycin.

In a continuing search to examine the micromonospora as producers of anti-
microbial substances, a new member of the genus was found which produces a

novel macrolide antibiotic complex1}. This new antibiotic complex has been named

megalomicin and was isolated from fermentation broths of two strains of a new
species of Micromonospora. This report presents initial data concerning the chemical
and biological characteristics of the novel complex produced. Earlier studies have

revealed the micromonospora to produce a variety of antibiotics.2>3'4)

Materials and Methods

The organism producing the megalomicin complex has been named Micromonospora
megalomicea sp. n. ; taxonomic studies establishing the validity of this novel species on
the basis of biochemical and morphological characteristics are in preparation. Two-
strains have been found which are natural color variants and are distinguished micro-
scopically by the degree to which sporulation occurs. Cultures of the organisms have
been deposited in the stock culture collection of the U. S. Department of Agriculture^
Northern Utilization Research and Development Division, Peoria, Illinois, where they
have been designated as NRRL 3274 and NRRL 3275.

For laboratory production of megalomicin, the growth from an agar slant is inoculated
into flasks containing a germination mediumwith the composition as shownin Table 1.
This is incubated at 35°C for 72 hours on a rotary shaker. A 5% inoculum is transferred
to a fermentation medium (Table 1) and incubated for 60~70 hours at 31°C in shake
flasks or in fermentors.

Antibiotic potencies were determined by means of a cylinder cup agar diffusion assay
similar to that described for erythromycin5) for which Sarcina lutea ATCC9341 was the



254 THE JOURNAL OF ANTIBIOTICS JUNE 1969

Table 1. Media for production of megalomicins

G e r m i n a t i o n  m e d i u m F e r m e n t a t i o n  m e d i u m

B a c to  b e ef e x tr a c t (D ifc o )   3 . 0 g /lite r B a c to y e a st e x tr a c t (D if c o)  5 .0  g /lite r

B a ct o t ry p to n e  (D ifc o )     5 . 0 D e x t r o s e                1 0 .  0

D e x t r o s e                1 .  0 S ta rc h                 2 0 . 0

P o t a t o  s t a r c h            2 4 .  0 C a s e in  h y d r o ly s a te       5 . 0

B a cto  y e a s t e x tr a c t (D if c o )  5 .0 C a C O *                4 . 0

C a C O 3             2 . 0 T a p  w a t e r            Q .  S .

T a p  w a t e r            Q .  S .

test organism. A unit of activity of the megalomicin complex is the amount of material
which produces a zonal response of 17.8+0.5 mmunder the conditions of this assay, and
has been defined as one microgram.

For determinations of in vitro sensitivity, all test organisms were incubated in yeast-
beef broth at 37°C for 18-^20 hours, except where indicated.

Animal studies were carried out in CF-1 male albino mice weighing 18~20g each and
beagle type dogs of both sexes weighing approximately 10kg each. Drug suspensions

were prepared in 0.5 % aqueous carboxymethyl cellulose and ultrasonicated to reduce
particle size. In therapeutic tests, animals were treated twice, shortly before and 4 hours
after intraperitoneal challenge with approximately 107 organisms/mouse. Control infected
mice died in 18^24 hours. Survivors in treated groups were determined 48 hours after
infection. PD50 and LD50 values were determined by probit procedures.

Results and Discussion

Isolation and Characterization
The megalomicin complex can be isolated by adjusting the fermentation broth

to pH 9.5, extracting with ethyl acetate, and concentrating to a small volume.
Partial purification is achieved by chromatography on a column of LH 20 Sephadex
using aqueous ethanol as the eluent. Active fractions are combined, concentrated and
additional impurities removed by precipitation with petroleum ether (b. p. 30~60°C).

Megalomicin has been shown to be different from other antibiotics except the
macrolide group by paper
and thin-layer chromato-
graphy. Studies to be
reported in this paper and
additional chemical data6)
clearly indicated the anti-

biotic to be a novel deso-
samine-containing macro-
lide. By thin-layer chro-
matography on silica gel

G plates, megalomicin can
be readily differentiated

from other macrolide anti-

biotics as seen in Table 2.
Although the Rf's of the

Table 2. Comparative thin-layer chromatography of
megalomicin and other macrolides

S y s te m A n tib io tic
     K i

R f - S p o t  c o l o r *  | I n h i b i t i o n z o n e

I

M e g a lo m ic in 0. 9 8 b lu e - b la c k         0 . 9 8

O le a n d o m y c in 0 . 9 8  g r e e n          0 .9 8

E r y th ro m y c in 0 . 9 8  y e llo w - ta n        0 .9 8

M a g n a m y c in 0. 9 8  b lu e - p u r p le      0 .9 8

M e g -a lo m icin

E r y th ro m y c in

0 . 1 3  r e d -p u rp le

0 . 2 6  g r e e n -b ro w n

0 . 1 3

0 . 2 6

IT S p ira m y c in

O le a n d o m y c in

M a g n a m y c in

0 . 0 6 , 0 . 3 0  p u r p le , g re e n

 0 . 1 9  g r e e n

0. 4 0,  0. 4 7  p u r p le , r e d -p u rp le

0. 060. 190. 40

* H2SO4 spray, heat at 100°C for 3-5 minutes.
Plated against S. aureus ATCC 6538P.
Solvent system: I; CHC13-methanol-17% NH4OH (2 : 1 : 1).

II; Butanol-acetic acid-water (3 : 1 : 1).



VOL. XXII. NO. 6 THE JOURNAL OH ANTIBIOTICS 255

macrolides in the chloroform-methanol-ammonia system
are identical, distinct differences in the colors of the
spots are produced by use of a sulfuric acid spray and
subsequent heating. In the butanol-acetic acid-water
system, differences in Rf values and colors are seen.

Thin-layer chromatography in a solvent system consist-
ing of 60 parts chloroform to 40 parts methanol, indi-
cates that megalomicin is composed of four major
active components (Fig. 1). These are identified as A,

B, Gl5 and C2 respectively. The complex was assigned

a potency of 1,000 units/mg by the previously described
assay, Separation of these four megalomicin com-

ponents has been presented.6>7) In the assay described,

the components exhibit the following potencies : A=625
units/mg; B=305 units/mg; C^3,800 units/mg; G2=

4,800units/mg. Each pure component base has been
assigned a potency of 1,000 mcg/mgand all subsequent
assays are based on their respective base component
standards.

The megalomicin components are generally soluble

in polar organic solvents such as ethanol, acetone and
methanol with only slight water solubility.

Megalomicins A and B are stable from pH 6 to 10
and the Cx and C2 components are stable from pH 4 to 10 at temperatures up to
100°C for 30 minutes when tested against B. subtilis.

Due to the development of a simple method of conversion, as described elsewhere7),
megalomicin A has been studied most extensively. Muchof the remainder of this
paper will deal primarily with megalomicin A as the base.

In Vitro Activity
The megalomicin complex has in vitro activity against a variety of gram-positive

bacteria with minimal activity against gram-negative bacteria (Table 3). The megalo-
micin complex has activity approximately equal to or 1/2 that of erythromycin

depending upon the organism.

As shown in Table 4, the 4 megalomicin components have a similar spectrum of
activity. The C2 component is most active and the B component is least active.
The A component has the highest activity against gram-negative bacteria.

Clinical isolates of Staphylococcus and Streptococcus strains which are resistant to

erythromycin were, with only one exception (strain 386), cross-resistant to megalomicin
(Table5).

As with other macrolides, megalomicin had greatly enhanced activity at higher
pHlevels.

Serum has a variable effect on the in vitro activity of megalomicin ; occasionally
minimum inhibitory concentration (MIG) values are increased in the presence of

Fig. 1. Thin-layer chromatogram
of megalomicin complex, silica
gel G, chloroform-methanol
(3:2) solvent system. Visu-
alized by sulfuric acid spray.
Components are, from origin,

A, B, Cj and C2 respectively.
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Table 3, In vitro activity of megalomicin complex and erythromycin base*

O r g a n is m
M IC  (m cg /m l)

N o .
S t ra in s

M e g a lo m icin  c o m p le x  E r y th r o m y c in  b a s e

B a cillu s s u h tilis 1 0 . 0 3 0. 0 3

B a c illu s m eg a te r iu m 1 0 . 3 0. 08

D ip loc o cc u s p n eu m o n ia e 2 0 . 0 5 - 0 .  5 0.  0 5- 0.  2

E n te ro c oc c u s s p . 3 0 . 3 0 . 3

S a r cin a lu te a 1 0. 008 0 . 0 0 6

S ta p h y lo c oc cu s a u r e u s 1 0 0 . 03 -0 .  3 0 . 0 1- 0.  75

S tr ep toc o cc u s f a ec a lis 1 0 . 3 0 . 00 5

S tr ep toc oc c u s p y og en es 3 0 . 3  ~ 0 . 7 5 0 . 0 8~ 0.  3

M y c ob a c te r iu m  sw ieg m a tis 1 0 . 7 5. 0

E sc h e r ic h ia  c o li 1 6 . 0 7 . 5

K leb siella p n e u m o n ia e 1 1 2 . 0 7 . 5

P r o te u s v u lg a r is 1 6 . 0 1 7 . 5

P s eu d o m o n a s a e r u g in o sa 1 6 . 0 1 2 . 5

S a lm on e lla  s ch o ttm u e lle r i 1 6 . 0 7 . 5

* Medium: Yeast-beef broth, pH 7.8.

Table 4. In vitro activity of megalomicin components*

O r g a n ism
N o.

S tra in s

M IC  ( m c g /m l)

c ,

B a cillu s s u btilis 1 0 . 3 0. 0 5 0. 3 0. 005

B a cillu s m eg a te r iu m 1 0. 7 5 1. 2 0. 7 5 0 . 6

D ip loc o cc u s p n eu m o n ia e 2 0 . 5  ~ 1 . 2 0 . 5 - 1. 2 0 . 5  ~ 1 . 2 0 . 0 5 -0 . 6

E n te r oc oc c u s s p . 3 0 . 3 0 . 2 - 0 . 6 0. 3 0.  0 3 ~0 . 6

S a r cin a  lu te a 1 0 . 0 2 0.  005 0. 0 03 0.  00 05

S ta p h y loc oc c u s a u r e u s 1 0 0 . 0 75 -0 .  7 5 0 . 2 - 0 . 6 0.  0 1 -0 . 7 5 0 . 0 3 ~ 0 .  6

S t re pt o co c cu s f ae c al is 1 0. 075 0 . 1 0. 07 5 0. 005

S tr ep toc o cc u s p y og e n e s 3 0. 75 0 .2 ~ 5 . 0 0 . 3  ~ 0 . 7 5 0.  0 3~ 0.  6

M y c o b a c t e r i u m  s m e g m a t i s 1 0 . 3 5 . 0 0. 3 0. 0 5

E sc h er ic h ia co lt 1 3. 0 1 2 . 0 7 . 5 1 2. 0

K leb siella  p n eu m o n ia e 1 6. 0 2 4 . 0 12 . 5 2 4. 0

P r o teu s v u lg a r is 1 6. 0 2 4 . 0 12 . 5 2 4 . 0

P s eu d o m o n a s a e r u g in os a 1 3. 0 1 2. 0 7 . 5 6 . 0

S a lm o n e lla  s ch o ttm u e lle r i 1 3. 0 1 2. 0 7 . 5 1 2 . 0

* Medium: Yeast beef broth, pH 7.8.
Table 5. In vitro activity of megalomicin against erythromycin resistant clinical isolates*

O r g a n i s m
M I C  ( m c g / m l )

M e g a l o m i c i n  A   M e g a l o m i c i n  C x  E r y t h r o m y c i n  b a s e

S t a p h y l o c o c c u s  a u r e u s  D A  2 0 3 3 > 3 2 . 0 >  3 2 . 0         >  3 2 . 0

S t a p h y l o c o c c u s  a u r e u s D A  3 0 3 1 8 . 0 3 8 . 0           3 8 .  0

S t a p h y l o c o c c u s  a u r e u s D A  3 0 9 3 8 . 0 3 8 . 0           3 8 . 0

S ta p h y l o c o c c u s  a u r e u s  D A  3 8 3 > 7 5 . 0 1 8 . 0 >  7 5 . 0

S t a p h y l o c o c c u s  a u r e u s  D A  3 8 6 > 7 5 . 0 3 . 0           6 3 . 0

S t a p h y l o c o c c u s  a u r e u s D A  3 8 8 > 7 5 . 0 6 3 . 0           6 3 . 0

S t a p h y l o c o c c u s  a u r e u s  D A  4 2 6 > 7 5 . 0 >  7 5 . 0            7 . 5

S t r e p to c o c c u s  p y o g e n e s  D C  9 > 7 5 . 0 >  7 5 . 0         >  7 5 . 0

S t r e p to c o c c u s p y o g e n e s D C  3 1 > 7 5 . 0 6 3 . 0         >  7 5 . 0

S t r e p to c o c c u s p y o g e n e s D C  3 3 > 7 5 . 0 6 3 . 0         >  7 5 . 0

S tr e p t o c o c c u s p y o g e n e s  D C  7 6 1 8 . 0 1 8 . 0            8 . 0

S tr e p t o c o c c u s p y o g e n e s  D C  7 7 1 8 . 0 3 8 . 0 1 8 . 0

S tr e p t o c o c c u s  p y o g e n e s  D C  8 0 1 8 . 0 1 8 . 0 8 . 0

* Medium: Yeast beef broth, pH 7.8.



VOL XXII NO 6 THE JOURNAL OF ANTIBIOTICS 257

serum. Serum binding is of the same order as erythromycin and when determined
by dialysis ranged from 20 to 30% for the megalomicin components. As with

erythromycin, megalomicin is bactericidal against some organims and only bacteristatic
against others.

In Vivo Activity

The acute toxicity of megalomicin A base in male Carworth CF-1 mice is shown
in Table 6 in comparison with erythromycin base. Both antibiotics were found to
have similar toxicities. Mice tolerated daily subcutaneous doses of 500 mg/kg/day for
21 days with only slight initial weight loss.

As shown in Table 7, megalomicin A base was tested for protective activity
against a variety of acute lethal infections in mice. As with erythromycin, megalo-
micin A was more active parenterally than orally. Megalomicin has the same or 1/2
the activity of erythromycin against gram-positive infections, depending on the
organism, and h slightly more active than erythromycin against gram-negative
infections.

The absorption of megalomicin A base was compared with erythromycin base in
dogs after a single oral dose of 500 mg/dog which approximated 50 mg/kg (Table 8).

Megalomicin A base was well tolerated while erythromycin base was emetic in
approximately 1/2 of the dogs studied. The data in Table 8 are averages from 9'
dogs dosed with megalomicin A base and 7 dogs dosed with erythromycin base.

Only dogs in which emesis did not occur are included for erythromycin.

Table 6. Acute toxicity of megalomicin A and erythromycin base in mice

Route Megalomicin A base Erythromycin base
Oral 7, 500 7, 500

Acute LD50 (mg/kg) S. C. 7, 000 8,000

I. P. 350 500

Subacute LD50 (mg/kg/day) S. C. 21 days >500 > 500

Table 7. Protective activity of megalomicin A and erythromycin in mice*

P D 50 ( m g /k g )

In fe c tin g l o r g a n ism M e g a lo m icin  A          E ry th r o m y c in

O ra l       S . C . O r a l        S .  C ,

S tr ep to c oc c u s p y og en es N o . 2 2 1 8 0 18 0 10 0 5 0

S tr ep to c oc c u s p y og en es N o . 9 2 5 0 16 7 1 20 14 0

S t a p h y l o c o c c u s  a u r e u s  W 1 17 2 0 5 3 2 0

S ta p h y lo co cc u s a u r eu s N o . 4 1 15 0 2 0 7 5 2 0

D ip lo co c cu s p n e u m o n ia e N o . 2 2 5 0 7 0 13 4 7 5

E sc h e r ic h ia  c olt A T C C  1 0 5 3 6 2 0 0 1 00 > 2 5 0 1 6 0

K le bs ie lla  p n eu m on ia e D A  2 0 2 5 0 1 5 0 > 2 5 0 > 2 5 0

P s e u d o m o n a s  a e r u g i n o s a  A T C C  8 6 8 9 > 2 50 1 6 1 > 2 5 0 1 3 0

* Each preparation was tested as a suspension in 0.5 %carboxymethyl cellulose. Treatment was
divided into two doses and given 30 minutes before and 4 hours after intraperitoneal infection.

Survivors were determined 48 hours after infection.
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Table 8. Oral absorption in dogs after a single dose (50 mg/kg)*
à"j^0 Serum levels (mcg/ml) at time (hrs.)

DogS 0 1 2 4 6 24 48 72 96

Megalomicin A base 9 0 9.3 7.8 3.5 3.0 0.8 0.3 0.3 0
Erythromycin base 7 0 4. 9 3. 6 1. 9 1. 1 0 0 0 -

à"^ Urine levels total mg excreted Percent of dose excreted
Dogs 0~24 hrs. 25-48 hrs. 0-24 hrs. 48 hrs.

Megalomicin A base 9 65.2 15. 4 13.0 3. 0
Erythromycin base 7 59. 7 0. 5 ll. 9 0. 1

* Drug was administered in gelatin capsules.

Megalomicin A base was absorbed considerably better than erythromycin in dogs,
resulting in higher peak levels and serum levels of greater duration. The prolonged
blood levels are also reflected by urine levels, in particular the considerable amount

excreted in the 25^-48 hour period in dogs given megalomicin A base.
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