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Abstract: To find antitumor constituents in Korean basidiomycetes, the mycelia of Lentinus
edodes DMC7, which had shown a good mycelial growth in shakeflasks, were cultured at 27°C on
an orbital shaking incubator at 180 rev/min for 12 days. The medium was composed of glucose
(50g/0), yeast extract (9g/l), peptone (9g/l), and seven inorganic salts. A water soluble macrom-
olecular fraction, LF-3, was obtained from the culure filtrate by fractionation with ethanol and
dialysis using a Visking tube. When LF-3 was administered i.p. at 50mg/kg/day once daily for
10 consecutive days to female ICR mice which were implanted s.c. with sarcoma 180 (10° cells/
mouse), it exerted a highly significant antitumor activity, with the tumor inhibition ratio of 53. 1%.

Koywords: Lentinus edodes, Polyporaceae, Basidiomycetes, Antitumor constituent, Submerged

culture of mycelia, Culture filtrate.

Since Gregory and his collaborators (1966) reported
on the antitumor basidiomycetes, many investigators
have been actively working in this field and found
out many antitumor constituents in the higher fungi.
As a result, Chihara and his coworkers (1969)
separated a new antitumor fraction from the carpo-
phores of Lentinus edodes, which is one of the favo-
rest edible mushrooms in Asia, and they named it as
LC-33. In the next year Chihara and his collaborators
(1970) isolated the potent antitumor g(1—3) glucan,
lentinan, from this fraction. It is known that the
antitumor constituents of basidiomycetes, including

lentinan, exert their antitumor activity by acting as

immunomodulators without any toxic effect on normal
cells. However this potent antitumor polysaccharide,
lentinan, has never been isolated from the cultured
mycelia nor from the culture filtrate of this fungus.
Recently, however, a new antitumor protein-bound
polysaccharide KS-2 was isolated from the cultured
mycelia of L. edodes KSLE(007 (Fuijii et al., 1978).
Being encouraged by this report the authors carried
out a study to find out a new antitumor constituent
from the culture filtrate of L. edodes DMC7, which
had been selected as a suitable strain for the production
of polysaccharide by Chung(1982), one of the authors.

This report contains the separation of a water soluble
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macromolecular fraction, LF-3, from the culture of
this fungus and its antitumor activity. The chemical
analyses of this fraction will appear in the future

reports.
Materials and Methods

Fungal Strain
The strain of Lentinus edodes DMC7 (the family
Polyporaceae) was one of the stock cultures stored at
the Department of Microbial Chemistry, College of
Pharmacy, Seoul National Uiversity in Seoul, Korea.
The mycelia of this strain were kept on potato-dext-
Tose-agar slants at 4°C with succesive subculture- at

intervals of one month.

Culture Medium
The liquid culture medium, the composition of
which is shown in Table I, was used throughout this
study. It contains glucose as its cabon source, and
peptone(Difco Lab., U.S.A.) and yeast extract(Difco
Lab., U.S.A.) as its nitrogen sources.

Culture Process

The mycelia grown on a PDA slant were homoge-
nized with 50 ml of the medium in a microblendor
for ten seconds and divided into 500 ml Erlenmyer
flasks, each of which contained 100 ml of the medium.
‘These flasks were shaken at 274-1°C on a Gallenkamp
orbital incubator at 180 rev/min for 12 days. The

Table I. The composition of the liquid culture

medium used for the shake-culture of
Lentinus edodes DMC7.

Ingredient Quantity (g/liter)
Glucose 50
Peptone 9
Yeast extract 9
KH,PO, 0.87
MgSQ,-7H,0O 0.50
CaCl; 0. 30
Mineral solution®* 10ml

*Ten ml of mineral solution contains ZnSO,:7H,O

4mg, CuSO0,:5H,0 1mg, MnCl,-4H:0 7mg, FeSO,-
7H,O 10mg.

culture condition was all the same throughout this
study. The mycelial pellets thus obtained were hom-
ogenized and used to inoculate five flasks, each of
which contained 100 ml of the medium. These were
shake-cultured and then the whole culture broth was
used as an inoculum to obtain final culture. As for
final culture, five liters of the medium were divided
in ten 2-I Erlenmyer flasks and each of the flasks
was inoculated with 50 ml of the homogenized culture
broth described above. These were shake-cultured for
12 days and then the culture broths from ten flasks
were combined to be used as the final culture.

Preparation of LF-3

The culture filtrate (4. 21) was obtained by filtering
the mycelia from the final culture and then condensed
to 300 ml under reduced pressure at 50~60°C and
mixed with the same volume of 95% ethanol. After
the mixture had been kept at 4°C for 14 hours the
precipitates were filtered. The filtrate was mixed with
the same volume of 95% ethanol and let to stand at
4°C for 14 hours. The pfecipitates were obtained by
centrifugation at 10, 000X g for 30 minutes, and then
dissolved in 200 ml of distilled water. This was

dialyzed using a Visking tube to remove small

‘Culture Filtrate (4.210)

Condensation under reduced
pressure at 50~60°C

Condenced Culture Filtrate (300 ml)

Mixing with the same volume
of 95% ethanol

Standing at 4°C for 14 hrs.

I |
Filtrate P.P.T.

Mixing with the same volume
of 95% ethanol

Standing
Centrifugation at 10, 000X g for 30 min

.
Supernatant

P.Pl’.T.
Dissolving in water (200 ml)
Dialysis at 4°C for 5 days

Dialyzates i
Lyophilization at —60°C

Powder (crude LF-3, 2042 mg)

Scheme I. Separation of crude LF-3 from the culture
filtrate of Lentinus edodes DMCT7.
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Crude LF-3 (2042 mg)

Stirring in water (180 ml) for
one hour

Centrifugation

| |
Supernatant (165 ml) P.P.T.

Mixing with the same volume
of 99.5 % ethanol

Standing at 4°C for 14 hrs
Centrifugation

| |
‘Supernatant P.P.T.

Condensation in vacuo
Condenced Supernatant (40 ml)
! Mixing with three volumes of 99.5% ethanol
Standing at 4°C for 14 hrs
1 Centrifugation

|
P.P.T.
’ Lyophilization

Dark Brownish Powder
(LF-3, 870 mg)

Scheme II. Separation of LF-3 from crude LF-3.

Supernatant

molecules at 4°C for five days. The dialyzates were
lyophilized at —60°C to yield brownish powder(crude
LF-3) (Scheme I).

Crude LF-3 was stirred in 180 ml of distilled water
for one hour and the insoluble precipitates were
centrifugated at 10,000xg for 30 minutes. The
supernatant (165 ml) was mixed with the same volume
of 99.5% ethanol and kept at 4°C overnight. The
precipitates were removed by centrifugation and the
supernatant was condensed iz vacuo to 40ml. This
was mixed with 120 ml of 99.5% ethanol and kept at
4°C overnight. The precipitate was separated by
«centrifugation and lyophilized to yield a dark brownish
powder (LF-3) (Scheme II).

Antitumor Test

The detailed procedure of antitumor test used was
described previously (Chung et al., 1983). But in
brief, ICR mice of female sex, weighing 18~22g,
‘were used as a test animal, and sarcoma 180 was used
as a tumor cell line. Each of the test animals was
implanted s.c. with 0.1 ml of tumor cell suspension
(1x107 cells/m]l, hemacytometer count) at the left

axilliary region. LF-3 in phisiological saline was

administered i.p. at 50mg/kg/day once daily for 10
consecutive days starting 24 hours after tumor impl-
antation. As for a control group the tumor-implanted
mice received only physiological saline. The injecticn
volume was 0.1 ml for each mice. In 25 days after
tumor implantation the mice were sacrificed and the

tumors were excised and weight.
Results and Discussion

The mycelia of Lentinus edodes DMC7 showed full
growth in 12 days so that the final culture broth gave
almost no supernatant layer when it was let stand for
one hour. From 4.2/ of the culture filtrate, 2042 mg
of the crude LF-3 were obtained. The crude LF-3
contained both water-soluble and practically insoluble
macromolecular components. From the water-soluble
portion of the crude LF-3, 870 mg of LF-3 were
prepared as a dark brownish powder which dissolved
clearly in distilled water and physiological saline.

LF-3, the water-soluble macromolecular fraction
from the culture filtrate of Lentinus edodes DMC?7,
showed a tumor inhibition ratio of 53.1% (highly
significant) when administered i.p. for 10 consecutive
days at 50mg/kg/day (Table ID.

Table II. The antitumor activity of LF-3 separated
from the culture filtrate of Lentinus edodes

DMC7.
G Average tumor Inhibition Complete
roup weight (g) ratio(%) regression
LF-3 treated 2.611+0. 66* 53.1 0b/9°
(50mg/kg/day) (p<{0.01)
Control 5.57+1.85 — 0/8

a . mean-standard error.

b : the number of mice in which the tumor was
completely regressed.

¢ . the number of mice used.

Conclusion

A water-soluble macromolecular fraction (LF-3) was
separated from the culture filtrate of Lentinus edodes
DMC7. LF-3 showed antitumor activity against sarc-
oma 180 implanted in ICR mice.
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