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(Lentinus edndes Berk) Extracts 
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3Elisa L. Co and 4Elmer-Rico E. Mojica 

The forrnation of new blood vessel from pre-existing vessels or angiogenesis is 
anlmpor臼皿 phenomenon in the pathology of solid 归皿or grovvth and metastasis 
We fOlmd that chloroforrn extracts from Lentin阳 edodes (Berk.) Si吨， an edible 
mushroom reported to demonstrate anti-turnor 田ld irnmlUlomodulatory activities 
inhibited hep旺in-induced angiogenesis on chick chorioallantoic membrane 
Me1hanol and hex旧旧仕actlOlls appe町ed to have no anti 田电lOgemc aCUVl可

This study holds prαnise for the potential use of this mushroαn as a dietary 
supplement for the m缸咀吕ementofv町ious angiogenic-related diseases, especially 
cancer 
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INTRODUCTION 

Cancer cells , like norrnal cells , need a sufficient 
supply of nutrients and a mech旧llsm for the removal of 
toxins. To fill this need, as turnor cells proliferate，也ey
secrete substances that promote 田电iogenesis， or the 
growth of tiny blood vessels from pre-existing ones 
Because these capillaries adequately feed and oxygenate 
出e turnor bed, malignant cells present 町e stirnulated to 
grow, pene甘ate into the lyrnphatic and blood vessels , 

circulate into the bloodstream , invade nearby tissue and 
finally spread to other parts of the bo々 or metastaslze 
Dr. J udah F olkman in 1971 first proposed 出e idea 由at

cancer growth can be controlled 由Iough 出e process of 
田电iogenesis[1-3 l . Isolation of natural subst旧lces 由at

1世libit turnor-induced 田19iogenesis }-旧s been pursued 
Among these potential dru吕S 町e 田电iostatid4 ， 5j 田ld

endostatid呵. both of which have successfully blocked 
angiogenesis and metastatic grovvth in mice and 町e

presently Wldergoing phase-3 clinical trials [7] 

Diet田y approaches in cancer m田咀吕ement is also 
gaining popul町Ity as new in vitro 田ld in vivo research 
results indicate that some of these food supplements do 
indeed show anti-cancer activities. Natural product丛

capable of suppressing 田电iogenesis were reported in 
some medicinal supplements including epigallo 
catechin-O-gallate (EGCG) in Camelia sinensis (green 
tea户， genistein in Glycine mω(soya 悦目四户. dial悖l
sulfide in Al阳n sativum (g町lic俨 ginsenoside from 
Panax ginseng roots (阴阳电)ll1 l and aminosterols and 
matrix metalloproteinase-inhibitors from shark c町tilage[12l

Shiitake mushrooffi , Lentinus edodes (Berk), is a 
mushroom used cαnmonly in Japanese and Chinese 
cuisine. KS-2 and a polysaccharide fraction from its adult 
仕uiting bodies possesses anti-turnor activity against 
mouse irnplanted S-180 turnors and hurnan hepatoma 
SJ\.!IJ\1C-7721 ce11s in vitrd13-18l. The bioactive 

polysa∞haride fraction is believed to consist mainly of 
sulfated alpha (1→ 3)-D-gluc叽 a sulfated glycan 
derivative from the Shiitake mushroom, based on 
cytOtOXICIty assays Wl由 four turnor celllines. From this 
experirnent, hurnan MCF -7 breast carcinoma cells was 
most responsive 19l 

Another popul田 anh-c町cmogemc agent 仕om 由e

Shiitake mushroom is lentinan, an irnmlUlopotentiator of 
T-四11 and macrophage-mediated immlUlity[20l. Lentinan 
was able to suppress growth of hurnan colon carcinoma 
cells in nude mice[21l. Clinical trials patient丛 with gastric 
cancers reported significant irnprovements in survival 
rates possibly thrOl哩h improvement in irnmWle fWlctions 
Complement盯ily. intake of lentinan 1旧s also helped 
AIDS-infected individuals expenenc 
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immWlity against opportunistic infections[22l. Wi白白e

outpouring of anti-cancer!carcinogenic properties 
attributed to intake of na归ral products from the Shiitake 
mushroom, it is of interest for this study to dem四lstrate

anh-ang lOgemc propertles 出at would highlight 由e

lmportan四 of dietary interventions as a司~unct to long­
terrn cancer m旧旧gement.

MATERIALS AND METHODS 

Solvent extraction: lnitial me由皿lOlic crude extrιacts were 
obtained 仕om dried fruiting bodies of shitake mushroom 
Lentinus edodes (Berk) (200 g) soaked in 1.5 L of methanol 
for thr四 days. The extract was then subjected to solvent 
extractions: first, with hexane and fo11owed by chloroforrn 
Extr页chon Wl由 these solvents was done twice 旧ld bo由

fractions were collected. Excess solvents were removed 
byrot田y evaporation at 400C Wlder vacuurn 

Chorioallantoic membrane (cam)assay: Two doses of the 
shitake mushroom extracts were use土 500 田ld 100 flg/ egg 
An 吨吨enic-indl阳. heparin (1 0 flg/咽)'叫 and an 
田19iogenic-inhibi归r， spironolactone (200μg/egg)[24l were 
used as controls. These 恒st substances were mixed 
together wi吐1 40% gelatin. After solidification, the gel 
spo耶 (total volume ofl 00μL， diameter of 0.5 cm) was 
aseptically placed onto the CAM of ten-day old duck 
Anas luzonica eggs. The eggs were sealed wi由 parιaffin

and incubated flα3 days at 370C[25l. Examination of the 
blood vessels on 由e chorioa11antoic membrane was done 
for ar唱lOgenehc 1世libition

RESUL TS AND DISCUSSION 

The 旧1旦iogenic effect of the different solvent 
fractions of Shiitake mushroom Lentinus edodes (Berk) 
extract was deterrnined using 出e chorioallantoic 
membrane (CAM) assay with duckAnas luzonica (Fraser 
1839) embryo. CAJ\.1 assay is considered as one of the 
most common methods for screerung 旧唱lOgeruc

substances[25 ， 2可 Some of the recent angiogenic inhibitors 
screened using CAJ\.1 assay include zoledronic acid[呵'
田19inex[28l ， 2-nitroimidazole KIN -841 [29l and 

endorepe11id30l 

Results from the different treatrnents showed that 
only high dosage chloroforrn fraction showed 田电lOgeruc
inhibition. In add由四1， natural products that fractionated 
in the chloroforrn solvent were able to overcome 
angiogenic-induction wi由 heparin. There is lesser 
branching of blood vessels on 由e chorioallantoic 
membrane sirnil町 to anh 旧唱lOgenesls achvl飞y of 
spironolactone with and without heparin on the duck 
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CAJ\1. A dose response was evident as the lower dosage 
of the chloroforrn [r页ction displayed lesser degree of 
ang lOgemc 1址lib山on

The activity of the chloroforrn extract could be 
attributed to lentinan because of its semi-polar nat田e[13j

In comparison, methanolic and hexane fractions contain 
the pol町旧时 non-pol田 components， respectively. Other 
substances that fractionated in chloroforrn may be 
responsible for the anti 田19lOgemc aCUVl飞y. A semi-pol町
compOlmd distinct from lentinan was fOlmd to increase 
IL-l production and ap叩tosis in the U-937 monocytic cell 
line[31 l. Another candidate 田由-田19lOgemc agent IS 
lenthionine, an 旧旧bacterial and antiftmgal sulfw 
containing compOlmd, that can be extracted by 
chlorofor丑，[口l. Further validation of these isolated natural 
products from shiitake mushroom is highly w田丁田lted.

Chloro丘mn :fracti四1 丘。m shiitake mushroom Lentim招
edodes (Berk) produces an anti-吨吨enic effect on the 
chorioalla工业oic membrane of the duck Anω luzonica 
(Fraser, 1839) embryo in the presence or absence of an 
angiogenic-inducer, heparin. The other 仕actions， hexane 
and methanol fractions neither stirnulated nor inhibited 
ang lOgenesls 
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