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Antitumour Activities of Lichen Polysaccharides
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Antitumor-Wirkung einiger Polysaccharide aus Flechten

Zusammenfassung. Einige Polysaccharide, die aus Flechten isoliert wurden, hemmen das
Wachstum des Sarkoms-180 in Méusen und verursachen in vielen Fillen vollstindige Regres-
sion der Tumoren.

Summary. Some polysaccharides isolated from lichens significantly inhibited the growth
of implanted sarcoma-180 in mice and caused complete tumour regression in many cases.

Previously we reported (SHIBATA et al., 1968) antitumour activities of macro-
molecular components of some Basidiomycetes against implanted sarcoma-180 in
mice. The inhibiting effect was suggested to be host-mediated. The present study
deals with the antitumour activities of the water-soluble macromolecular com-
ponents of lichens. We observed first a remarkable inhibiting activity of aqueous
extract of Gyrophora esculenta MrvosHr (an edible lichen named in Japanese
“Twatake’) against implanted sarcoma-180 by the testing method as follows:
The growth of subcutaneously implanted sarcoma-180 in Swiss albino mice was
observed for 5 weeks under administration of testing material by intraperitoneal
injection daily for 10 days.

The tumour inhibiting activity of lichen wasshown by the precipitates prepared
by adding ethanol to the aqueous extracts. Some other samples prepared from
the lichens of different species were tested under the same conditions. All the
samples so far tested showed very high inhibiting effects against the growth of
sarcoma-180, and resulted in complete regression of the tumours in many cases
(Table). The repeated examinations gave no fluctuation of the results. The
ethanol-precipitates contain no nitrogen. The absence of polyphenolic substances
is shown by the negative ferric chloride reaction and by infrared spectra. All
physical and chemical evidences suggested that the anti-tumour active substance
is polysaccharide.

As the lichen polysaccharides, lichenin [§(1—3) and (1 —4) linked glucan],
(CunyicraM and MANNERS, 1964 ; PERLIN and Suzukt, 1962), isolichenin [« (1-—3)
and o (1 —4) linked glucan] (CEANDA, HIrST and MANNERS, 1957 ; PEAT, WHELAN,
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Table. Antitumour activities of ethanol-precipitates separated from aqueous extracts of some
lichens on sarcoma—I180

Samples No. of Complete Average Inhibit.
mice regression tumour ratio
weight (g) (%)

Gyrophora esculenta MryosHL

Aq. extract 10 0/10 3.6 65.9
Control 10 0/10 10.5
Ethanol ppt. 10 0/10 1.0 90.0
Control 10 0/10 10.5
Ethanol ppt. 10 4/10 0.5 93.7
Control 10 0/10 7.4
Commercial sample
Ethanol ppt.» 6 1/6 0.2 95.9
Control 10 0/10 44
Cetraria islandica (L.) AcH. var. orientalis ASAHINA
Ethanol ppt. 9 2/9 1.2 89.3
Control 9 0/9 11.5
Usnea baylet (STIRT.) ZAHLBR.
Ethanol ppt. 9 7/9 0.3 96.4
Control 10 0/10 9.5
Cladonia mitis SANDST.
Ethanol ppt. 9 8/9 0.06 99.4
Control 10 0/10 9.5
Parmelia caperata (L.) AcH.
Ethanol ppt. 10 5/10 1.6 82.7
Control 10 0/10 9.5

Prior to water extraction, lichens were extracted with organicsolvents. — Dose: 200 mg/kg/
day for 10 days.
2 200 mg/kg X 6 and 100 mg/kg X 4.

TurveY and MoreAN, 1961) and pustulan [ (1 —6) linked glucan] (DrARE, 1943;
LinpBERG and McPHERsON, 1954) are known, and the oceurrence of some hetero-
polysaccharides (AspINALL, HirsT and WarBUSTER, 1955; BusTon and CHAM-
BERS, 1933) in lichens has also been reported. Almost all the lichen materials
employed in the present study have not been investigated on their polysaccharides,
except Cetraria islandica which was known to contain both lichenin and iso-
lichenin. A survey work on the distribution of tumour inhibiting polysaccharides
in lichens and the chemical studies on their structures are now in progress. The
purified polysaccharide of Gyrophora esculenta has almost been established to be
identical with pustulan isolated from Umbilicaria pustulata (L.) Horrm. and
U. hirsuta (Sw.) AcH., by the comparison of the infrared spectra, sedimentation
patterns and optical rotatory dispersion curves with the authentic sample kindly
supplied by Prof. B. LINDBERG. The polysaccharide fraction of Gyrophora esculenta
was inactive against sarcoma-180 (ascites) and solid Ehrlich tumour by the
survival test.
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