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POLYENE MACROLIDE
DERIVATIVES. III

BIOLOGICAL PROPERTIES OF
POLYENE MACROLIDE
ESTER SALTS

Sir:

The polyene antibiotics have been charac-
terized as potent antifungal agents with
limited clinical applicability due to their
great toxicity’»®. With the development
of a new derivative of the polyene macro-
lides, namely, the soluble methyl ester
salt¥®, a program of chemotherapeutic
evaluation was initiated.

In vitro activity of several different po-
lyene macrolides and their methyl ester
hydrochloride salts against a Saccharomyces
cerevisiae culture was determined using the
agar dilution method. The results shown
in Table 1 indicate almost complete retention
of antifungal activity by the soluble deriva-
tive as compared to the parent compound.

Acute intraperitoneal toxicities of four
of the polyene macrolides and their deriva-
tives are shown in Table 2. The animals
used were HA-ICR female mice, 20~22 g.
The antibiotics were suspended in sterile
5% dextrose solution. Each mouse received
0.25 ml of the preparation. Deaths were
recorded daily and tabulated after 10 days.
Table 1. In vitro activity of polyene macrolides

and their methyl ester hydrochlorides against
Saccharomyces cerevisiae § 216

M.I.C.
Compound (ug/ml)
Nystatin (tetraene) 3.00
Nystatin methyl ester hydrochloride 4.00
Pimaricin (tetraene) 3.50
Pimaricin methyl ester hydrochloride 4.00
Mediocidin (hexaene) 0.035
Mediocidin methyl ester hydrochloride| 0.030
Amphotericin B (heptaene) 0.25
Amphotericin B methyl ester hydro- 0.25
chloride
Candicidin (heptaene) 0.020
Candicidin methyl esther hydrochloride| 0.025
Trichomycin (heptaene) 0.030
Trichomycin methyl ester hydro- 0. 030
chloride
Candimycin (heptaene) 0.025
Candimycin methyl ester hydro- 0.025
chloride
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The polyene macrolide methyl ester deriva-
tives show a uniform decrease in toxicity
when compared with their parent com-
pounds.

Acute intravenous toxicity in mice was
evaluated for one of these antibiotics. Am-
photericin B methyl ester hydrochloride
(AME) demonstrates an intravenous LDy,
in excess of 75 mg/kg, while Fungizone™,
a clinical formulation of amphotericin B
utilizing sodium desoxycholate as a solubiliz-
ing agent, demonstrates an intravenous LDy,
of 4.5 mg/kg (based on amphotericin B
content)®.

To evaluate the iz vivo antifungal activity
of AME, mice infected with Candida albi-
cans were used. Fungizone was used as a
control drug. Groups of mice were infected
intravenously with one million cells of
Candida albicans on day 0. This inoculum
was sufficient to yield a median survival
time of 9 days in the control groups. Other
groups of infected mice were treated with
either Fungizone or AME in various con-
centrations. Drugs were administered intra-
peritoneally on days 1, 3, 5, 7, and 9. The
21-day results are shown in Table 3.

Both drugs seem to be quite effective
at the levels of 10 mg/kg and 1 mg/kg. At
the level of 0.1 mg/kg both drugs demon-
strate marginal efficacy. From the limited

Table 2. Acute intraperitoneal toxicities of
polyene macrolides and their methyl
ester hydrochlorides in mice

Compound Dose | No. of

p mg/kg | deaths
Amphotericin B* 99 4/4
Amphotericin B methyl ester 288 gﬁ
hydrochloride 600 44
Candicidin » g;ﬁ
Candicidin mefhyl ester®¥ %g 8;1
Candidin 10 iﬁ
Candidin methyl ester 10 0/4
hydrochloride 20 0/4
¥ 40 2/4
Mediocidin 10 2/4

Mediocidin methyl ester

hydrochloride 10 074

* Administered as Fungizone.
** Administered as free base.
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Table 3. Comparison of in vivo activity of
amphotericin B methyl ester hydrochloride
and Fungizone against Candida albicans
#4204 in mice.

e . Dose No. of deaths
Antibiotic mg/kg/day| at 21 days
. 10 0/6
Amphotericin B 1 1/6
methyl ester hydro-
chloride 0.1 4/6
0.01 5/6
10 0/5
. 1 0/6
Fungizone 0.1 2/6
0.01 4/6
Control — 10/12

data, it appears that AME may be slightly
less effective than Fungizone in controlling
the Candida albicans infection in mice.

Since the polyene macrolides have been
shown to possess antiprotozoan activity®?,
AME was evaluated against a Plasmodium
ber ghei infection in mice. Preliminary indi-
cations. are that the methyl ester hydro-
chloride of amphotericin B is successful in
significantly prolonging the life of mice
infected with Plasmodium berghei as com-
pared to control groups. While infected
control groups demonstrated 100 % mortality
within 8 days, 60 % of the group treated
intraperitoneally with AME (75 mg/kg x5
daily doses) survived until day 12. The
administration of similar high concentrations
of amphotericin B necessary to achieve this
effect, would have been prohibitive due to
great inherent toxicity of the parent com-
pound.
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