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MYCOPHENOLIC ACID:
ANTIVIRAL AND ANTITUMOR
PROPERTIES

Sir :

The isolation of mycophenolic acid (I)
from a penicillium culture was first reported
by Gosio in 1896V and again by ALsserc
and Brack in 1913%. Its antibacterial and
antifungal properties have been studied by
several workers®®. In addition to these
biological activities, we now report that
mycophenolic acid exhibits in vitro and in
vivo antiviral activity, and significantly
inhibits the growth of a broad spectrum of
transplantable solid tumors in mice.
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During the screening of fermentation
broths from a series of molds, the broth
of a strain of Penicillium stoloniferum was
found to possess reproducible antiviral
activity in wvitro. The active component
was isolated by chloroform extraction of
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Table 1. The effect of mycophenolic acid
on virus induced Rous sarcoma
(RSV-BryaN strain)

Mycophenolic Mor- Av. wt.| Mean |Percent
acid in diet talci)i gain tumor | inhibi-
(%) Y1 (@ |wt(g) | tion

0.125 2/15 25 .01 94

0. 0625 0/15 47 .09 69

0.03125 0/15 90 .33 0

0.00 0/10 125 .32 0

Table 2. The effect of mycophenolic acid
on virus induced Friend leukemia

Weight|Av. spleen|Percent
gain weight inlj.ibi-
(8) (mg) tion
Uninfected control +11.2 133
Infected control + 8.9 1,200
Mycopheneclic acid
treated + 4.0 700 46. 8%
(150 mg/kg X 4)**

* % Inhibition >25 % considered significant.
*% Dose schedule: 24 and 4 hour preinfec-
tion, 24 and 48 hour post infection.

filtered broth at pH 3.0, followed by column
chromatography on silica gel and crystalliza-
tion. Comparison of the physical properties
of the active crystalline substance with those
of mycophenolic acid (I)® led to its iden-
tification.

Table 3. Antitumor spectrum of mycophenolic acid

Dose (I.P.) Mean tumor |p. ...+ Av. survival [Percent
Tumor system Host mg/kg X freq. | diameter (mm) P time (days) prolon-
Xno. of doses|Treated/Control activity Treated/Control | gation

Walker carcinosarcoma | Sprague- 45x1x10 0/14.3 100

(solid) Dawley
Walker carcinosarcoma 45X1x10 22.7/11.6 96

(ascites)
Mecca lymphosarcoma AKR 80x1x10 0/8.9 100
High malignancy clone CH 300x1x10 0/7.1 100
Plasma cell myeloma C,H 100X 1x9 1.5/14.1 89
C;H mammary C.H 300X 1x10 11.8/30.1 61
Adenocarcinoma 755 C57Blj6 | 300x1x10 11.5/21.3 46
Ridgeway osteogenic AKR 300x1x9 3.3/10.0 67

sarcoma s
Gardner lymphosarcoma CH 300X 1Xx10 12.7/31.1 59
Shionogi carcinoma dds 300xX1x9 7.1/10.9 35
Sarcoma 180 Swiss 150X 1X10 11.0/15.0 27
Melanoma S91 DBA, 300X 1x9 8.4/9.0 0
S-180 ascites Cox std. 75x1x10 15.6/11. 4 37
Ehrlich ascites Cox std. 75X1x10 18.9/16 0
Freunds ascites Cox std. | 150%x1x10 18.3/12.0 52
Taper hepatoma ascites CH 75X 1% 10 24.1/18.2 32
P-1534 leukemia DBA, 300x1x10 21.1/17.2 23
L-1210 leukemia C57Bl/6 | 300x1Xx10 18.7/14.6 28
C-1498 leukemia C57BI/6 | 300x1x10 19.5/14.3 36
L5178Y leukemia DBA, 300x1x10 15.6/11. 4 37
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Antiviral activity was demonstrated by
the agar diffusion technique in tissue culture
against vaccinia, measles, Herpes simplex
and Newcastle disease viruses. Activity was
seen at concentrations as low as 0.6 ug/pad
(1 p#g/7 mm pad~50 ug/ml). No gross evi-
dence of cytotoxicity to the mammalian cell
line (BS-C-I monkey kidney cell) in the
agar system was observed at the highest
concentration tested, 40 ug/pad.

Although no significant in vivo activity
was established against vaccinia, Herpes
simplex and influenza virus infections in
mice, effcacy was shown in two oncogenic
virus systems. Table 1 shows the inhibition
of tumor development due to Rous sarcoma
virus in chickens by oral administration of
mycophenolic acid. The Rous sarcoma assay
was performed according to the method of
Jounson and Baxker®. Results are presented
in Table 2 showing that splenomegaly in
Friend virus infected DBA, mice is reduced
by treatment with mycophenolic acid. It
has been previously reported that spleno-
megaly is a measure of virus multiplication
in Friend virus infections”. Activity in
this system was detected using the technique
previously described by Delone and co-
workers®.

Subsequent testing has shown that in addi-
tion to the activity seen in the oncogenic
virus systems, mycophenolic acid effectively
inhibited the growth of a large number of
transplantable murine solid tumors, trans-
planted by trocar.
also found against several leukemias and
ascites tumors. The spectrum of antitumor
activity of mycophenolic acid is given in
Table 3. The marked inhibition of growth
of the Mecca-lymphosarcoma tumor is note-
Worthy, since this tumor grows and metasta-
sizes very rapidly. The procedures used
for antitumor testing have been described
elsewhere by Jounson et al.? The compound
was equally effective when administered at
the same dose level by either the oral or
intraperitoneal route. The LDy, in mice of
mycophenolic acid was found to be>1,000
mg/kg (oral and intraperitoneal administra-
tions).

Marginal activity was
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