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Dermostatin is a polyene antibiotic which possesses a typical spectrum of
antimicrobial activity. In vivo, by parenteral or oral administration, dermos-

tatin was less effective than amphotericin B against Candida albicans. The
in vivo activity of dermostatin was comparable to amphotericin B against
Cryptococcus neoformans and Blastomyces dermatitidis ; amphotericin B was

more effective than dermostatin against Histoplasma capsulatum. Further
studies are needed to determine if dermostatin could be useful in the treat-

ment of cryptococcosis or blastomycosis in man.

Dermostatin, produced by Streptomyces viridogriseus, was reported to possess,
antifungal properties1^ The original structural studies placed dermostatin in the
pentaene class of polyene antibiotics; however, the structure has recently been
revised, and dermostatin is now classified as a hexane2>3). Dermostatin was reported
inhibitory in a range of 0.15-20 ^g/rnl against clinical isolates of fungi responsible
for deep-seated mycoses4). A 0.5% formulation of dermostatin was reported an
effective topical treatment in 66 cases of human dermatophytosis5). The in vitro-

anti-Candida activity of this antibiotic was reversed by an equal molar concentration
of cholesterol6). In addition, leakage of phosphates, carbohydrates, and amino acids

from yeast cells caused by dermostatin was nullified with cholesterol. The mode of
action of dermostatin appears quite similar to that of other polyenes that interact
with sterols in cell membranes.

The purpose of this study is to evaluate the in vitro activity of dermostatin
against pathogenic microorganisms and to investigate its effectiveness against experi-
mental infections of Candida albicans, Cryptococcus neoformans, Blastomyces dermati-

tidis, and Histoplasma capsulatum.

Materials and Methods

1. In vitro studies. The preparation of inocula and procedures for carrying out the
broth dilution and disc plate tests using Sabouraud's broth and Mueller-Hinton agar,
respectively, are the same as those reported previously7'8). For the agar dilution technique,
serial Log2 dilutions of antibiotics were made in melted Sabouraud's agar and poured
into Petri plates. Each plate containing antibiotic, as wellas control plates, was inoculated
* Present address: Galesburg State Research Hospital, Galesburg, Illinois 61401, U.S.A.
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by discreetly spotting 0.05ml aliquots of a standardized suspension of each of three
à"organisms onto the agar surface. The Petri plates were incubated at 37°C for 4 days.

2. In vivo studies. The procedures for infecting and administering dermostatin and

amphotericin B to pre-X-irradiated mice are the same as those used previously9). The
antibiotics were administered intraperitoneally in all cases except where noted. The

antibiotics were administered 0 and 2 hours postinfection to mice receiving two treatments,
.and 0, 2, 24, and 26 hours postinfection to mice receiving four treatments. All surviving
animals were given an arbitrary average survival time equivalent to that of the last day
of each experiment. The degree of significance for dermostatin treatments, as compared

to untreated controls, was calculated by t test and P values were determined. An indica-
tion of virulence of the infecting inocula was obtained by a virulence titration and
calculation of the number of LD50's10).

Results and Discussion

The fungistatic and fungicidal concentrations of dermostatin ranged from 0.78-
3.12^g/ml for three isolates of C. albicans and 5-MO/zg/ml for three isolates of
dermatophytes (Table 1). Dermostatin was inhibitory to dimorphic pathogenic fungi
in the yeast phase. Three isolates of H. capsulatum were less susceptible than three
isolates each of C. neoformans or B. dermatitidis (Table 2). Amphotericin B was
more active against H. capsulatum and approximately equal to dermostatin against
B. dermatitidis and one isolate of C: neoformans. When a 30jug disc of dermostatin

was compared with cephalothin, a clinically useful antibacterial antibiotic, only slight
activity was detected (Table 3).
Dermostatin treatments of 3.12, 1.56, and 0.78 mg/kg significantly extended the

average survival time of mice infected with C. albicans A26 (Table 4). Amphotericin
B showed greater activity than dermostatin at all concentrations evaluated. An LD50
of 32mg/kg for dermostatin compared with an LD0>50mg/kg for amphotericin B

indicated that dermostatin is more toxic to mice than amphotericin B. Dermostatin
was inactive by oral administration compared to amphotericin B (Table 5). Doses of
3.12 mg/kg of dermostatin were significantly effective against C. neoformans WS34

Table 1. In vitro activity of dermostatin
against Candida albicans and
dermatophytes

O r g a n is m
M IC

(M g /m l ) *
M L C

G " g/ ml )  *

C a n d id a a lbic a n s A 5 0 0. 78 3 . 1 2

C a n d id a a lb ic a n s A 2 6 1. 5 6 1. 5 6

C a n d id a a lbic a n s A 2 5 0. 7 8 3. 1 2

M i c r o s p o r u m  g y p s e u m  3 5 0 5. 0 > 1 0

T r i c h o p h y t o n  r u b r u m  6 7 - 6 4 3 5. 0 1 0

T ric h op hy to n
5. 0 5. 0m en tag r op hy tes 6

c The minimal inhibitory concentration (MIC) was
determined by the broth dilution method after 48

hours incubation at 30°C.
! The minimal lethal concentration (MLC) for C.

albicans was determined three days after a trans-
fer was made from a 48 hours MIC endpoint to

antibiotic-free medium. The MLC for dermato-

phytes was determined eight days after a transfer
was made from the 48 hours MICendpoint.

Table 2. Comparison of the in vitro antifungal
activity of dermostatin with amphotericin B

O rg a n is m s
M IC  C a g /m l) *

Dermos- Ampho-tatin tericin B

H i s t o p l a s m a  c a p s u l a t u m  2 6 2 . 5 0 . 5

H .  c a p s u l a t u m  4 - 1 3 7 2 2 . 5 0 . 5

H .  c a p s u l a t u m  6 7 - 9 0 5 2 . 5 0 . 5

C r y p to c o c c u s n e o f or m a n s  6 7 - 1 1 62 0.  625 0 . 5

C .  n e o f o r m a n s  6 6 - 8 5 6 1 .2 5 0 . 5

C .  n e o f o r m a n s  W S  3 4 1. 2 5 0 .5

B la stom y c es d er m a titid is 6 0 5 9 0. 625 0 .5

B . d e rm a t it i d is  34 0. 625 0 . 5

B . d er m a ti t i di s  66 0. 625 0 . 5

Minimal inhibitory concentration was determined
after four days incubation at 37°C by the agar
dilution test.
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Table 3. Antibacterial activity of dermostatin
in vitro by Bauer-Kirby method using
cephalothin as positive control.

Z o n e  o f  i n h i b it i o n
( m m )

O r g a n is m

S ta p h y l o c o c c u s  a u r e u s  H 3 3 9 4 3

5 .  a u r e u s  H 4 0 0 9 3 4

S .  a u r e u s  3 0 7 4 8 3 2

S tr e p t o c o c c u s  s p .
8 1 8

( G r o u p  D )  2 3 8 B

S tr e p t o c o c c u s  s p .
<  6 2 0

( G r o u p  D )  9 9 6 0

S tr e p t o c o c c u s  s p .
<  6 1 6

( G r o u p  D )  5 5 9 9 2

E s c h e r i c h i a  c o l i  E C 3 4 <  6 2 1

E .  c o l i  E C 3 5 <  6 1 9

E .  c o l i  E C 3 8 <  6 2 4

P r o t e u s  m i r a b i li s  P R 3 <  6 2 3

P .  m i r a b i li s  P R 4 <  6 2 9

P .  m i r a U li s  P R 5 <  6 2 7

Table 4. Comparison of the in vivo activity
of dermostatin and amphotericin B against
Candida albicans A26.

Anti-biotic Dose(mg/kgx4) Averagesurvivaltime (days+SE)*during8 days Per centextention ofsurvival aboveuntreatedco n t r o l s * *

6 . 2 5      2 . 2 + 0 . 2   0

D e r m o s - 3 . 1 2    6 . 5 + 1 . 0  1 1 7  ( P = 0 . 0 1 )

t a t i n   1 . 5 6    4 . 5 + 0 . 7  5 0  ( P = 0 . 0 2 5 )

0 . 7 8 3 . 8 + 0 . 5 2 7  ( P = 0 . 0 5 )

6 . 2 5 > 8 . 0 + 0 . 0  1 6 7  ( P < 0 . 0 0 0 5 )

A m p h o - 3 . 1 2 > 8 . 0 + 0 . 0 1 6 7  ( P < 0 .  0 0 0 5 )

t e r i c i n  B 1 . 5 6 > 8 . Q + 0 . 0 1 6 7  ( P < 0 .  0 0 0 5 )

0 . 7 8   > 8 . 0 + 0 . 0  1 6 7  ( P < 0 . 0 0 0 5 )

* Untreated mice infected with 1.5xlO6 cells had an
average survival time of 3.0+0.3 days. The infec-
tive challenge was equivalent to 5.6 times 1 LD50.

*

* The LD50 for uninfected mice receiving dermos-
tatin was 32mg/kgx4 doses, whereas the LD0 for
amphotericin B was >50 mg/kgx4 doses.

Table 5. A comparison of the in vivo activity
of dermostatin and amphotericin B by oral
administration against Candida albicans
A26

A nt i- b io ti c  D os e (m g/ k gx 2)  Av er ag e su rv i va lt i me  ( d ay s+ S E) *d u ri ng 8  d ay s P er  ce nt ex t en si o n of s ur vi v al  b ey o nd u nt re at e d c o n t r o l s

�����������������������������������������������������������������������������������

1 2 .  5 6 .  2 5 3 .  1 2

:Untreated mice infected with 1.5xlO6 cells had an
average survival time of 3.0±0.2 days. The infec-
tive challenge was equivalent to 17.8 times 1 LD50.

Table 6. Comparison of the in vivo activity
of dermostatin and amphotericin B against
Cryptococcus neoformans WS34

Anti-biotic Dose(mg/kgx2) Averagesurvivaltime (days+SE)*duringlO days Per centextension ofsurvival aboveuntreatedcontrols

6. 2 5 7. 2 + 0. 9 4 7 (P = 0 . 0 1 )

D e r m o s 一  蝣3 . 12   8 . 2 + 0 . 2 6 7 (P < 0 . 0 0 0 5 )

ta t in 1. 5 6    6 . 2 + 0 . 6 2 7 (P = 0 . 1 )

0 . 7 8   6 . 7 + 0 . 6 3 7 (P = 0 . 0 2 5 )

6 . 2 5 9 . 0 + 0 . 6 8 4 (P < 0 . 0 0 0 5 )

A m p h o - 3 . 12 7 . 7 + 0. 7 5 7 (P = 0 . 0 0 5 )

te r ic in B   1. 5 6  6 .2 + 0 . 5 2 7 (P = 0 . 0 5 )

0 .7 8   6 .7 + 0 .5 3 7 (P = 0 . 0 1 )

Untreated mice infected with 1.5x106 cells had an
average survival time of 4.9+0.5 days. The infec-
tive challenge was equivalent to 48.9 times 1 LD50.

and compared favorably with amphotericin B (Table 6). All dose levels of dermos-

tatin and amphotericin B were significantly effective in extending the survival time

of mice infected with B. dermatitidis 6059 (Table 7). Dermostatin was effective only

at doses of 6.25mg/kg in extending the survival time of H. capsulatum 26 infected

mice, while amphotericin B showed greater effectiveness at all doses administered

(Table 8).
Dermostatin exhibited a spectrum of antimicrobial activity typical of other

polyene antibiotics115. This antibiotic showed the greatest in vitro activity against
Candida and yeast phase dimorphic fungi. The low in vivo activity against C.



564 THE JOURNAL OF ANTIBIOTICS AUG. 1971

Table 7. A comparison of the in vivo activity
of dermostatin and amphotericin B against
Blastomyces dermatitidis 6059

 A v e r a g e

A n t i-  D o s e  s u r v iv a lt i m e ( d a y s

b i o t i c  ( m g / k g x 4 )  + S E ) *d u r i n g

 l l  d a y s

P e r  c e n t

e x t e n s io n  o f

s u r v iv a l  b e y o n d

u n t r e a t e d

c o n t r o l s

6 . 2 5 > 1 1 . 0 + 0 . 0 1 1 6  ( P < 0 .  0 0 0 5 )

D e r m o s -   3 .  1 2 9 . 5 + 0 . 5 8 6  ( P < 0 . 0 0 0 5 )

t a t in 1. 5 6 7 . 5 + 0 . 5 4 7  ( P = 0 . 0 0 5 )

0 . 7 8 6 . 0 + 0 . 0 1 8  ( P = 0 . 0 0 5 )

6 . 2 5 1 0 . 8 + 0 . 2 1 1 2  ( P < 0 .  0 0 0 5 )

A m p h o -   3 -  1 2 9 . 8 + 0 . 5 9 2  ( P < 0 .  0 0 0 5 )

t e r i c i n  B 1 . 5 6 7 . 5 + 0 . 2 4 7  ( P < 0 . 0 0 0 5 )

0 . 7 8     6 . 8 + 0 . 5 3 3  ( P = 0 .  0 0 0 5 )

* Untreated mice infected with lxlO5 cells had an
average survival time of 5.1±0.2 days. The infec-
tive challenge was equivalent to 56 times 1 LD50.

Table 8. A comparison of the in vivo activity
of dermostatin and amphotericin B against
Histoplasma capsulatum 26

A n t i-  D o s e

A v e r a g e

s u r v iv a l
t im e (d a y s

P e r c e n t

ex te n s io n o f

s u r v iv a l b e y o n d

u n tr e a te d

c o n t ro ls

b io t ic
( m g / k g x 4 )

+ S E ) *

d u r in g

l l d a y s

6 . 2 5 7 . 7 + 0. 2 2 0 (P < 0 . 0 0 0 5 )

D e r m o s- 3 . 1 2 6. 8 + 0 . 4 6 (P > 0 . 1 )

ta t in 1. 5 6 6. 5 + 0 . 3 2 (P > 0 . 1 )

0 . 7 8 6. 7 + 0 . 2 5 (P > 0 . 1 )

6 . 2 5 > 1 1 .0 + 0 .0 7 2 (P < 0 . 0 0 0 5 )

A m p h o -  3 . 1 2 10 .3 + 0 .3 6 1 (P < 0 . 0 0 0 5 )

t e ri c in B 1. 5 6 8 . 8 + 0 . 7 3 8 (P = 0 .0 1 )

0 . 7 8 8 . 3 + 0 . 4 3 0 ( P < 0 . 0 0 0 5 )

: Untreated mice infected with 5xlO6 cells had an
average survival time of 6.4±0.2 days. The infec-
tive challenge was equivalent to 10 times 1 LD50.

albicans by oral administration indicates that dermostatin, like other polyenes, is

poorly absorbed from the gastrointestinal tract. Interestingly, amphotericin B showed

high in vivo activity by oral administration in mice but is known to be poorly
absorbed by man12). Dermostatin appears to be less effective than amphotericin B

against C. albicans and H. capsulatum. However, the in vivo activity of both polyene

antibiotics was comparable against C. neoformans and B. dermatitidis. The in vitro
and in vivo activity of dermostatin against both of these fungal pathogens is indeed

interesting. Determination of whether or not dermostatin offers any advantage over
amphotericin B for the chemotherapy of human deep-seated mycotic infections

requires further investigation.
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