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APIGLUKAN = BETA GLUKAN A VCELIi MED, IDEALNi KOMBINACE PRO ZDRAVi

BETA GLUKAN

Posileni imunitniho systému je dilezité zejména proto, ze v moderni dobé¢ je tento systém vystavovan stale vetsi
zatézi. Fyzické i psychické stresy, inava, smog, radioaktivni a elektromagnetické zafeni, uréité 1éky (cytostatika,
kortikoidy) a mnoho dalS$ich negativnich vlivii uto¢i na ¢lovéka od narozeni po cely Zivot. Nepfiznivé disledky
téchto faktorti spocivaji pfedevS$im ve snizeni vykonnosti imunitniho systému. Ten potom neni schopen
dostate¢né ochranit organizmus pied infekcemi, zanéty nebo zhoubnym nadorovym onemocnénim.

Téchto latek, které se nazyvaji imunomodulatory, je znamad cela rada. Vzhledem k tomu, zZe zvysuji vykonnost
imunitniho systému, jsou vyuZivany v mediciné. Jsou to slozité cukry, polysacharidy, které se nachazeji v riznych
vys$sich druzich hub a také v kvasinkovych membrandch.

Nejucinnéjsi slozkou v téchto latkach je Beta-1,3-D-glukan (zkracené: beta glukan).

Utinek beta-glukanu se v téle projevuje na riznych urovnich. Predevsim ovliviiuje buiiky zvané makrofagy,
tvorici jakousi prvni obrannou linii téla. Beta-glukan tyto makrofagy aktivuje a ty potom pohlcuji a ni¢i infekéni
organizmy, ale hlavné nadorové bunky. Na né ma beta-glukan piimy cytostaticky ucinek, pusobici ale
selektivng, tj. ni¢i jen bunky nadorové na rozdil od klasické chemoterapie, kterd ni¢i vSechno, tj. i mladé zdravé
bunky.

Souhrnné feceno, beta-glukan aktivuje imunitni systém a chrani organizmus proti skodlivému vlivu riznych
druhti zafeni z televizorti, pocitac¢l, mobilnich telefonli a dal§ich ptistrojd, které jsou soucéasti naSeho
kazdodenniho zivota.

Je znadmo, ze celosvétove se imunita trvale snizuje. Je zde cela fada faktorti, které na tom maji vinu. Ziejme
nejhoréi je dlouhodobé zamofem’ celé na§1’ planety radioizotopy, jako disledek atomovjrch V}'lbuchﬁ To je ono

vvvvvv

VCELi MED
Ve¢eli produkty — a to na prvnim misté med — byl pro ¢lovéka v celé jeho historii dilezitou a nezbytnou soucasti
jeho vyzivy. Med v piedindustridlni dobé predstavoval hlavni sladidlo. Teprve primyslova vyroba cukru —
sacharozy — zatlacila med do pozadi. Med ovSem — na rozdil od sachar6zy — neni pouze sladidlem a zdrojem
,prazdnych kalorii“. Obsahuje mnoho pfirodnich latek a tim pfedstavuje vyznamnou slozku zdravé vyzivy
Cloveka. Cukerna slozka medu se sklada predevsim z glukoézy a fruktdzy. Tyto cukry jsou lehce stravitelné.
Med je ovSem nejen vyznamnym zdrojem energie, ale rovnéz piedstavuje unikatni kombinaci latek, které maji
vyznamny ucinek na zdravi ¢loveéka. V prehledu védecké literatury, zpracovaném v USA, se uvadi, Ze v medu
jsou kromé vitamind obsazeny slouceniny zakladnich prvkli (vapniku, hoiéiku, Zzeleza, zinku atd...)
aminokyseliny (stavebni prvky bilkovin) a navic flavonoidy, které pilisobi jako antioxidanty. Maji schopnost
vazat nebezpecné volné radikaly, zptisobujici fadu chorob, z nichz nejzavaznéjsi jsou nadorova onemocnéni.
Med a dalsi v&eli produkty zaujimaji dilezité misto v historii starovékych kultur Egypta, Recka, Rima, Ciny atd.
Recky Iékat Hippokrates, jehoz piisahu skladaji i dnesni 1ékafi, 16¢il medem a dal$imi piirodnimi produkty.
Med ma charakteristickou kyselou reakci (pH 3,2 — 4,5), coz je dalsi faktor, pusobici ni¢ivé na tadu
mikroorganizmi. Koncentrovany med tak spolehlivé snizuje riist patogennich organizmii. Med je také tradi¢nim
Iékem pii Zalude¢nich viedech a poruchach traveni. RovnéZ piiznivé pisobi u lehéich forem cukrovky, nebot
zvySuje hladinu krevniho cukru podstatné méné nez sachardza. Soucast medu glukoéza (hroznovy cukr) je velice
dobie znam u sportovci, nebot’ okamzité zvysuje energii pii fyzickém a psychickém vycerpani.
Nemocem je vZdy lépe predchazet nez je lécit. Jednou z mozZnosti jak prredchdzet onemocnéni je posileni
prirozenych obrannych schopnosti organizmu, tj. posileni jeho imunity. Nabizi se moznost doplnit med slozkou,
ktera imunitu posiluje. A to je beta glukan.

KOMBINAC{ PASTOVEHO VCELIHO MEDU A BETA-GLUKANU VZNIKLA NEJNOVEJS{ POTRAVINA URCENA PRO
ZVLASTNI VYZIVU S VYSOCE LECEBNYMI UCINKY:

A P I G L UK A N

TENTO PRODUKT VYROBENY FIRMOU ,,VACLAV GRULICH & SYN*, SCHVALENY MINISTERSTVEM ZDRAVOTNICTVI
CR HEM-350-10.6.02-16429 A CHRANENY PRUMYSLOVYM PRAVEM, JE SVYMI IMUNOMODULACNIMI UCINKY PREVENCI
A TERAPIf MNOHYCH CHOROB A JE TAKE ZAKLADNI SOUCASTI ALTERNATIVNI LECBY ZHOUBNYCH NADORU.

prim. MUDr. Miroslav Pekarek, onkolog, byvaly pracovnik Akademie véd
Naturcentrum Salvea Praha
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BETA GLUKAN - OBECNE ZNAME INFORMACE
Novy potravinovy dopln&k zvysujici imunitu. Prilom v preventivni vyzivé. Uginné anti-oxidaéni vlastnosti.
Radiacné-ochranny efekt. Bezpecny, netoxicky, nendvykovy.
Ucmky potvrzeny a osvédceny studiemi prestiznich ustavi jako Harvard, Tulane, Baylor College of Medicine,
Ustav imunologie, Vojenskd lékarskd akademie J. E. P. Hradec Krdlové, Mikrobiologicky iistav AV CR. Silny
aktivator macrofagii (bunék imunity).
Beta glukan je unikatni ptirodni polysacharid. Jedna se o ryze pfirodni a bezpe¢nou prevenci a doplitkové feseni
zdravotnich potizi typu infekCnich onemocnéni, onemocnéni zplsobené oslabenim imunitniho systému a
rakoviny, alergii, kloubniho a mimokloubniho revmatismu, vysoké hladiny cholesterolu, syndromu chronické
unavy, zalude¢nich viedt a podpory krvetvorby.
Je skutecnosti, Ze se vystavujeme znamym rizikovym faktortm (duSevni stres, koufeni, nadmérna konzumace
alkoholu, vysoky pfijem zivociSnych tukti a Skodlivych latek), zanedbavame preventivni kontroly (pfi
dlouhodobém ¢asto velmi slabém krvaceni do stolice, Castych prijmech nebo zacpach bez zjevné pficiny),
nevénujeme velkou pozornost osvété. Pokud se sebekriticky zamyslime a rozhodneme se aktivné vénovat
prevenci, musime se nejprve vyvarovat znamych rizikovych faktori.
Desitky let vyzkumu a stovky studii provadénych na univerzitich v Harvardu, Bayloru, Tulane a Kentucky
prokazaly, ze pravidelna denni konzumace beta glukanu optimalné stimuluje buriky obranného systému -
makrofagy a vysledkem je obranny systém vyladény na optimalni "vykon".

Hlavni funkce beta glukanu
Ve vyzkumném stfedisku Harvardské Univerzity bylo zjisténo, ze existuji urcité receptory (specialni organy
citlivé na ur¢ité podnéty) na membranach makrofagii (bun¢k imunity), které dovedou glukany zachytit. Vyznam
spoc¢iva predev§im v aktivaci makrofagii, které zajistuji nespecifickou imunitu. Tento receptor je tvofen
proteinovym komplexem, ktery se vyskytuje od pocatku zrani té€chto bun¢k v kostni dieni. Dojde-li k setkani
makrofagu s beta glukanem, molekula se navaze na makrofag prostiednictvim receptoru a makrofag se aktivuje,
a dojde k:
e zvysSeni schopnosti makrofagu pohlcovat cizorodé castice
® wvonovdni primdrnich i sekunddrnich cytokinii
o wvoliiovdni kolonizacnich stimulacnich faktorii GM-CSF a interferonii
e aktivace bunék specifického imunitniho systéemu: T a B buriky
Aktivované makrofagy spolu s uvolnénymi cytokiny se podili na nespecifikované imunité:
o zvySeni schopnosti makrofdagu pohlcovat cizorodé Cdstice md vyznam pri smiZovdni mnozstvi téchto
cizorodych Castic v téle organismu - viry, bakterie, paraziti, plisné
e snizeni hladiny prebytecnych latek z vyzivy (napr. cholesterol apod.)
nebo prebytecnych hormonii (fyzicka ¢i psychicka zatez)
uvoliiovani cytokini a dalSich stimulacnich latek se uplatiiuje pri lé¢bé onemocnéni imunitniho systému a
zhoubnych nddorii

1. Aktivator imunity

Beta glukan aktivuje makrofagy, neboli "obranné burky téla" které: chyti a pohlti cizorodé latky (latky cizi
konkrétnimu t€lu); varuji a mobilizuji veSkery systém imunity; rozpoznavaji a ni¢i zmutované buiky; vytvareji
obranu proti virim a bakteriim, mykotickym, parazitdirnim nebo rakovinovym vetfelcim. Aktivované bunky
zahaji fadu akci aby cely systém imunity byl varovan a mobilizovan v pfirozeném sledu. Vysledkem je zesileni
imunitniho systému az do doby, kdy jsou "vetfelci" zniceni.

Opusténi krevniho fecist¢ a migrace k "nepfriteli". Dal§im krokem je jeho pohlceni. Tento lidsky makrofag je
"fagocyt" neboli pojidaci buiika (phago = "pojidat", cyte = "burika"). Makrofagy pouzivaji svoji buné¢nou kostru
k obklopeni nezadoucich vetielct.

2. Anti - oxidant
Beta glukan spousti imunni reakce v téle, napomaha vytvaret systém obrany proti virim, bakteriim, plisnim,
parazitarnim a rakovinotvornym vetielctim. Je také silny "scavenger" - zachycovaé volnych radikald.

3. Ochrana proti radiaci - zaieni

Beta glukan aktivuje makrofagy aby byly shopné zachytavat zbytky a poskozené buiiky zplsobené radiaci. V
dne$nim svéte je nékolik forem zéteni, kterym se nelze vyhnout: (rentgenové paprsky, ultrafialové paprsky ze
slune¢niho zafeni, mobilni telefony, obrazovky pocitacii, vedeni vysokého napéti, bézné mamogramy, cestovani
letadly).

4. Regenerace tkani
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Beta glukan urychluje zotaveni poskozenych tkani.

5. Napomocny efekt
Beta glukan poméhd jinym 1éktim jako napi. antibiotika, proti-plisiovym a proti-parazitdrnim 1ékiim pracovat
Iépe, zvySuje jejich ucinky.

6. Protirakovinovy efekt

Beta glukan napomaha makrofaglim rozpoznat a likvidovat mutujici bunky.

Podle molekulové vahy existuji dvé zakladni formy beta glukanu - ve vodé rozpustné, které jsou obsaZeny
zejména ve vodnych a vodnoalkoholickych extraktech hlivy ustficné a nerozpustné, pfipravené specialni
technologii pfimo biomasy plodnic hlivy ustficné. Oba druhy vykazuji silnou imunostimula¢ni, protinddorovou a
protizanétlivou aktivitu, kterd je dana tim, ze aktivuje makrofagy a tim zvysuje jejich schopnosti, produkci
cytokinti a dal$ich imunostimula¢nich substanci. Napfi. lokalné podané injekce beta glukanové suspenze do
melanomové 1éze (zmnozené buiiky) piinesly uspésné vysledky (Mansel, 1978). Histologicky rozbor tkané
odebrané z nadoru prokazal absenci tumoru, a zvy$ené mnozstvi glukanem aktivovanych bunék makrofagu.
Experimentalni studie na zvifatech ukazaly vyznamné snizeni nadorového ristu a vyznamné prodlouzeni preziti
u mysi, kterym byl transplantovan melanom. U mysi s adenakarcinomem do$lo po podavani glukanu k 85%
redukci nadorové masy s prodlouzenim pieziti. Studie na zvifatech s anaplastickym nadorem prsu ukazala 70%
nadorovou regresi a 80% preziti ve skupiné 1é¢ené glukanem vzhledem k 100% tmrtnosti ke skupiné bez 1é¢eni.
Klinické podavani glukanu mysim s lymfocytickou leukémii vyznamné zlepsilo jejich pieziti. (DiLuzio, 1980)
Rovnéz byla vypracovana klinicka studie provedena u Zen, které mély rekurentni maligni nadory prsu po
mastektomii a ozafovani. Po podavani beta glukanu doslo ke kompletnimu vyléceni té€chto velmi indolentnich
nadord. Navic se po 1é¢b€ velmi rychle obnovila kiize v misté nadoru. Pro poznani vlastnosti a u¢inkd beta
glukanu je vyznamna prace japonskych specialistii z National Cancer Center research institute, Tokyo,
ktera byla uverejnéna v kvétnu 1984 pod nazvem:'" Antitumor polysaccharides from P. ostreatus Fr. Quel:
Isolation and structure of a betaglukan" V této praci autofi popisuji, Ze jiz davka 0,1 mg/kg zZivé vahy
vyznacovala protinadorovou aktivitu.

Studie prestiznich (nejen) americkych univerzit prokazaly bioaktivni u€inky beta glukanu jako jedine¢ny pro
posileni obranného systému organismu. Aktivuje pfimo buiky imunitniho systému, coz vede k rychlejs§imu
uzdraveni, a naSe t€lo neni zaplavovano chemickymi latkami.

PRO KOHO JE beta glukan URCEN?

Plistiové infekce * Spatna vyziva * Alergie * CMV * Virus Herpes * Bakteridlni infekce * Bronchitida *

Radiace, zafeni * Mononucledza * Diabetes * Rakovina * Parazitarni infekce * Rozedma * Kandidoza * Stres *

Periodontalni (dasfiové) nemoci * Epstein Barr Virus * Chronické infekce * Chirurgické zakroky * Zapal plic *

Virové infekce * Syndrom chronické tnavy.

e Pri onemocnénich zpiisobenych oslabenim imunitniho systému

Pri infekcich, prevence a podpora lécby bakteridlni a virové infekce, nachlazeni a chiipkovd nemocnéni

Uéinny pFi rekonvalescencich, zvldst po 1é¢hé antibiotiky

Pro diabetiky, priznivé ovliviuje hladinu cukru v krvi, aktivuje bunky slinivky

Pro kardiaky, snizuji hladinu cholesterolu v krvi (jak v roce 1998 prokdzal i americky Ufad pro kontrolu

léciv FDA), upravuje krevni tlak

Pro astmatiky

Priznivé oviiviuje léceni chorob prostaty

Vseobecne pomahad pri zanétech, alergiich a chorobdach z povolant (snizuji rizika z ozareni)

Pri lécbe zaludecnych viedii

Pri alergiich a koznich alergickych projevech

Pozitivne ovlivni kloubni a mimokloubni revmatismus

Pri syndromu chronické unavy

Pro postizené nddorovym onemocnénim, glukany zvysuji cilené zabijeni nddorovych bunék. Nékterymi

odborniky v oblasti onkologie je ve vyssich davkdch dokonce uzivani glukami doporucovano jako podpuirnd

lécba nékterych typii gynekologickych ndadorii véetné nadorii vajecnikil.

o Chrani bunky pri chemoterapii a ozarovani, podporuje krvetvorbu — tvorbu cervenych a bilych krvinek (rust
kmenovych bunek kostni drené)

o Zlepsuje metabolismus, potlacuje tvorbu hemeroidii

e Pro celkové osvézeni a vzpruzeni organismu

e Pusobi proti stresu a depresim (neni droga, neni navykovy)
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Z hlediska ocekavaného preventivné kurativniho G¢inku 1ze rozdélit pisobnost beta glukanu do nékolika skupin.
V prvni z nich se jist¢ zminim o jeho imunomodulacni aktivité. Beta-glukan zvySuje antimikrobialni funkci
neutrofill, pficemz jejich vzajemnd interakce je zprostfedkovavana glykosfingolipidem laktosylceramidem,
ktery je soucasti bunééné membrany. Kromé toho dochazi vlivem beta glukanu také k zvySené myeloidni a
megakaryocytové progenitorové proliferaci. Tento rist imunoaktivity neni ov§em, a to je jedna z nejcennéjsich
vlastnosti beta glukanu, spojen s jakoukoliv produkci zanétlivych cytokint. Z fady studii je ziejmé, ze
imunomodulaéni efekt beta glukanu je nezavisly a obecné neni spojen s naslednym vyplavenim zanétlivych
cytokint. Této vlastnosti se vyuziva v mnoha smérech. Glukan mize zvySovat clearenci zlatého Stafylokoka,
rezistentniho na antibiotika. Tato clearence je spojena s nariistem uc¢inku monocytd a neutrofyll, ¢imz dochézi
ke zvySeni efektu tradi¢ni antibiotické 1é¢by. Mize chranit preventivné pted rozvojem sepse.

Posttraumatické abnormality v imunitnim systému mtzeme charakterizovat v zasadé¢ dvéma soubézné
probihajicimi dé&ji: rychlym nastupem masivniho zanétu a depresi imunitni odpovédi, zprostiedkovavané
burikami. Za té€chto okolnosti je schopnost organismu piezit vlastnimi silami traumaticky stav nedostatecna a
musi byt posilena z vnéjsku nécim, co zabrani prechodu zanétu do bakteridlni sepse a do septického Soku.
Ukazalo se, ze beta glukan je (napt. vedle interleukinu 11) tohoto pozitivniho vlivu schopen, a Ze je pouzitelny
pro zvladnuti postraumatické nebo postoperativni infekce. Protektivni vlastnost glukanu byla dale vyzkousena v
pfipadé experimentalné navozeného endotoxinového Soku nebo intraabdominalni sepse. Je celkem jasné, ze
sloucenina s tak mohutnym imunomodula¢nim efektem je dostate¢nou podporou organismu a jeho imunitni
vybavy i v ptipadech béznych infekci.

Preventivni vyznam beta glukanu je dan predevsim jeho schopnosti zvysit aktivitu imunitniho systému, a to bez
nasledné provokace cytokinl s prozanétlivym uéinkem. Toto zjisténi je dale velkym pfislibem pro alergiky, u
nichz pokles imunitni aktivity za soucasného protrahovaného efektu cytokind znemoziuje jiny typ
imunomodulace. Uz kdyby mél glukan jen tuto schopnost, opraviiovalo by to dostate¢né k jeho preventivnimu
podavani. Zminéné studie vSak odhalily jesté jeho dalsi vyuziti, ¢imz neni feceno, Ze nemohou byt v pribéhu
dal$ich vyzkumu nalezeny i jiné oblasti jeho vyuZiti.

Dalsi moznou aplikaci je oblast tvorby kostni hmoty, respektive jeji obnova. Betaglukan je jak v podminkéch in
vitro, tak in vivo, schopen vyrazné hematopoetické aktivity a muze byt pouzit jak v prevenci, tak pii 1écbé
myelosuprese, zejména tehdy, jestlize je spojena s predchozi chemoterapii.
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Nékolik vyzkumnych tyma v USA, Japonsku i u nas se od prvni poloviny 80. let zabyvalo protinadorovym
pusobenim beta glukanu a jeho dal§im uplatnénim imunoterapii. Z mnoha publikovanych studii vybirame
nékolik prikladi:

BETAGLUKAN — ODBORNE STUDIE A KLINICKE ZKOUSKY

U pacienti s gynekologickymi nadory zpusobil beta glukan zvySeni aktivity makrofagi, zvySeni produkce
IL-1, TNF, zvyS$eni specifického zabijeni nadorovych bunék, doporuceno pro podpurnou lé¢bu nékterych
typu rakoviny véetné nadoru vajeénika Jeannin et al., Int.J Immunoph., 10:855, 1998

Snizeni hladiny cholesterolu v krvi Braaten et al., Eur.J.Clin. Nutrition 48:465, 1994

SniZeni celkové hladiny cholesterolu a hladiny LDL cholesterolu v krvi Behall et al., J.Am.Coll.Nutrition
16:46, 1997

Zabranéni infekcim u chirurgickych zakroku Bleicher, J.Biotechnology in Healthcare, 2:207, 1995
Zvyseni po¢tu CD4 lymfocytu, SniZeni hladiny p24 u pacientt s HIV Gordon et al., J. Med., 29:305, 1998
Pomaha blokovat membranovou fazi pii infekci bunék virem HIV Jagodzinski et al., Virology, 202:735,
1994

Zvysuje procento pieZiti po operacich nadoriu krku a hlavy, pacienti méli mnohem rychlejsi navrat
bunééné imunity poskozené radiaci a chemoterapii Kimura et al., Acta Otolaryngol., 511:192, 1994

Usp&sné 1é&eni pacientt s paracocediomykézou Meira et al., Am.J. Trop. Med.Hyg., 55:496, 1996

Intravendzni podani zabrafuje imunosupresi vzniklé jako nasledek postoperaéniho traumatu, sniZeni
poctu umrti 0 30 % Browder et al., Ann.Surg., 211:605, 1990

Klinicka studie provedena u Zen, které mély rekurentni maligni nadory prsu po mastektomii a ozarovani.
Po podavani beta glukanu doslo ke kompletnimu vyléceni téchto velmi indolentnich nadorti. Navic se po 1éc¢bé
velmi rychle obnovila klize v misté nadoru. Pro poznani vlastnosti a G¢inkl beta glukanu je vyznamna prace
japonskych specialisti z National Cancer Center research institute, Tokyo, kterd byla uvetejnéna v kvétnu 1984
pod nazvem: "Antitumor polysaccharides from P. ostreatus Fr. Quel: Isolation and structure of a betaglukan" V
této praci autofi popisuji, Ze jiz davka 0,1 mg/kg zivé vahy vyznacovala protinadorovou aktivitu.

Nadorova nekroza zpusobené podavanim beta glukanu je zprostifedkovana spoluptisobenim mistnich a
systemickych cytokint.

Seljelid R, Figenschau Y, Bogwald J, Rasmussen LT, Austgulen R.

Scand J Immunol. 1989 Dec;30(6): 687-94. PMID. 2532395 [PubMed - indexed for MEDLINE]

Studie prokazujici protinadorovou aktivitu vicejadernych leukocytii aktivovanych beta glukanem.
Kasai S, Fujimoto S, Nitta K, Baba H, Kunimoto T.
J Pharmacobiodyn. 1991 Sep,14(9): 519-25. PMID: 1779406 [PubMed - indexed for MEDLINE]

Studie zabyvajici se izolaci, charakteristikou a protinadorovou aktivitou na bunéénou sténu
polysacharidu z Elsinoe leucospila.

Shirasugi N, Misaki A.

Biosci Biotechnol Biochem. 1992 Jan;56(1):29-33. PMID: 1368133 [PubMed - indexed for MEDLINE

Bylo pro kazano, Ze beta glukan ziskavany z bakterii, hub, kvasnic a obilovin pisobi jako
imunostimulator (imunomodulator). V piekladané studii dokazujeme, Ze oralné podavany beta
glukan (ziskany z kvasnic) ma vyznamny efekt jako profilakticky prostfedek snizujici mortalitu mysi
pfi antraxové infekei. Dale plsobi i jako inhibitor ristu metastatickych rakovinnych bunék in vivo.
Mechanismus ptsobeni zahrnuje stimulaci tii dulezitych cytokint: IL-2, IFN-y a TNF. Tyto vysledky
ptinaseji prfedklinické dikazy prospésného efektu oralné podavaného kvasnicového beta glukanu.
Vetvicka, V, Terayama K, Mandeville R, Brousseau P, Kournikakis B, Ostroff G

Journal of the American Nutraceutical Association. Vol. 5, No. 2, Spring 2002. 16-20.
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Pro dalsi studium:
K dispozici jsou 2 druhy vysoce aktivnich beta-glukanti derivovanych z kvasinek: Betaglukan - nerozpustny ve
vodé B-(1,3), (1,6)-glucan (obr. 1 — viz original) a jeho karboxymethylovana forma ¢astecné rozpustna ve vodé
(obr. 2 —viz origindl). Beta glukan je dostupny také jako 2% roztok ve vodg.
K ziskdvani a Ccisténi beta-glukani z bunéénych stén kvasinek Saccharomyces cerevisiae jsou pouzivany
dokonalé techniky. Vysledkem tohoto procesu je vysoce aktivni beta-glukan s pifesnou trojrozmérnou strukturou
a velkou molekularni hmotnostl' s velmi vysokou Cistotou.

CH,OH

B

OH O\
OH

OH

Fig 1: simplified molecular structure of Betaglucan
CHZOCHZCOOH

CH,0OCH,COOH

@Mﬂfﬁi

Fig. 2: simplified molecular structure of Betaglucan (INCI name: Sod/um carboxymethyl betaglucan)
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BETA GLUKAN - TEXT PRO ODBORNIKY
Biochemie ucinné latky
Glukan je poly-beta-1,3-D-glukopyréza s vysokou molekulovou hmotnosti. Rozvétveny polymer beta-1,3-D-
glukanu je pfirodni polysacharid, ktery se nachdzi v bunéénych sténach kvasinek a hub. Tiidimenzionalni
struktura této molekuly je helix. Tato molekula je ve vodé malo rozpustna az téméf nerozpustna.
Molekula CM-beta-1,3-D-glukan je karboxymethyl-glukan, ktera se rozpousti ve vod¢ a ma vyznam zejména pro
lokalni pouziti v kosmetickych a dermatologickych ptipravcich.

Farmakologie u¢inné latky

Existuje nekolik odlisnych typti glukantl s riznou mirou aktivity. OvSem vétSina z nich je inertnich a pouZziva se
jako prosta vyziva ¢i potravina. Nejaktivnéjsi druh glukanu je beta-1,3-D-glukan, ktery 1ze izolovat z bunécnych
stén kvasinek a nékterych hub. Ve vyzkumném stiedisku Harvardské Univerzity bylo zjisténo, Ze existuji urcité
receptory na membranach makrofagt, které dovedou tyto glukany zachytit. Obvykle jde o receptory, které
rozeznavaji zhruba sedm sacharidovych jednotek. Vyznam této interakce spociva predev§im v aktivaci
makrofagt, které zajistuji nespecifickou imunitu. Tento receptor je tvoren proteinovym komplexem, ktery se
pravdépodobné vyskytuje od pocatku zrani téchto bun€k v kostni dieni i béhem jejich diferenciace. Zralé
makrofagy se prakticky vyskytuji ve vSech tkanich véetné centralniho nervového systému. Dojde-li k setkani
makrofagu s beta-1,3-D-glukanem, molekula se navaze na makrofag prostfednictvim specifického receptoru a
makrofag se aktivuje. Aktivace predstavuje nasledujici déje:

- zvySeni fagocytarni funkce makrofagu

- uvoliiovani primarnich i sekundarnich cytokind (IL-, IL-2,IL-6,...)

- uvoliovani koloniza¢nich stimula¢nich faktoru GM-CSF a interferont

- aktivace bun¢k specifického imunitniho systému: T a B buniky

Aktivované makrofagy se spolu s dal§imi uvolnénymi cytokiny podili na nespecifické imunité:

- fagocytarni funkce ma vyznam pii eliminaci cizorodych latek v téle organismu; virové, bakterialni, plisniové a
parazitarni infekéni onemocnéni; snizeni hladiny pfebyteénych latek z vyzivy (napt. cholesterol apod.) nebo
prebyte¢nych hormonit (fyzické ¢i psychické zatéze) atd.

- uvolilovani cytokinil a dalsich stimulacnich latek se uplatiiuje pfi 1é¢bé onemocnéni imunitniho systému; 1écbe
zhoubnych nadord, HIV infekce, UV zafeni atd.

Tento glukan vedle aktiva¢niho G¢inku na makrofagy piisobi jako tzv. scavenger (zachycovac) volnych radikal
a antioxidacni latka. Z volnych radikald ma nejvyssi afinitu k volnym hydroxylovym radikalim. Tento tc¢inek se
velmi pfiznivé projevuje pfi profylaxi z ozafovani (UV, g-zafeni apod.) nebo pfi 1écb€ onemocnéni z ozateni.
Volné radikaly vznikaji i z nespravného stravovani nebo pfi nadmérné konzumaci potravin s konzerva¢nimi
latkami. Proto je glukan vhodny potravinovy doplnék pro korekei tvorby volnych radikal vzniklych z potravin.
Molekula beta-1,3-D-glukan podporuje i specificky imunitni systém prostfednictvim uvolnénych cytokint, které
aktivuji a stimuluji proliferaci a diferenciaci T i B bunék, coz se ptiznivé projevuje zejména pti 1é¢bé infekénich
onemocnéni.

Molekula beta-1,3-D-glukan ptisobi jako:

a) antioxida¢ni agens a scarvenger volnych radikalii

b) radioprotektivni agens

¢) regenerator tkané

d) adjuvantni prostfedek k dal$im terapeutikdm

Farmakodynamika

Molekula beta-1,3-D-glukan je rezistentni vici kyselému prostiedi, nehydrolyzuje se. Po peroralni aplikaci
pripravku s touto u¢innou latkou dochazi k postupnému prichodu glukanu pies zaludek beze zmény az do stieva.
Ve stievé je dostatek specifického enzymu beta-1,3-D-glukandzy, ktery mize glukan $té€pit. Pomoci receptort
makrofagli v intestinalni sténé je beta-1,3-D-glukan vychytavan. Diky receptorové interakci dojde k okamzité
aktivaci makrofagl, ktera se zpétn¢ prenasi do lokalnich lymfatickych uzlin (Payerovy platy) a stejné jako pfi
pfirozené prezentaci antigenu se uvoliiuji cytokiny, které nasledné indikuji celkovou aktivaci imunitniho
systému. Tento mechanismus se oznacuje jako fagocytarni transport.

Podle mechanismu ucinku lze o¢ekavat rychly nastup ti€inku jiz po 2 hodinach od peroralniho podani.

Peroralni parenteralni aplikace beta-1,3-D-glukanu je v u¢innosti stejna.

Toxikologie

Pripravky obsahujici u¢innou latku beta-1,3-D-glukan jsou velmi bezpe¢né. Dlouhodobé pouzivani téchto
pripravki nezaznamenalo zadny vyskyt nezadoucich ucinkd.

Peroralni aplikace mechanismus komplikaci v praxi nepotvrdila, a proto 1ze pfipravky s beta-1,3-D-glukanem
povaZovat za vysoce bezpecné.

Indikace pFipravki s beta-1,3-D-glukanem
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Pripravky s glukanem jsou urceny pro hojeni ran, k 1é¢b¢é infekénich onemocnéni, k podptirné 1écbé zhoubnych
nadorovych onemocnéni, ke stimulaci nespecifického i specifického imunitniho systému, ke kompenzaci
nezadoucich ucinkti z radioterapie, chemoterapie nebo imunosupresivni 1écby, k podplirné 1écbé
dermatologickych onemocnéni apod.

Jiné pouziti nachazi i v prevenci ¢i profyxilaci pted ozatenim UV paprskd, pfi nespravnych navycich konzumace
potravin, pfi fyzickych i psychickych zatézovych situacich, apod. Aplikace glukanu nachazi své uplatnéni i u
dlouhodobé nemocnych ¢i zdravotné rizikovych skupin: kardiovaskuldrni onemocnéni, diabetes mellitus, HIV
infekce, vyssi vék apod.

Infekéni onemocnéni

Klinické i experimentalni studie potvrdily vyznamné zlepSeni a zrychleni 1é¢by infekénich onemocnéni
virového, bakteridlniho, plisfiového i parazitarniho ptivodu. Tyto studie ukézaly i vyrazné snizeni pottebného
mnozstvi antibiotik a antivirotik. Siroké spektrum antiinfekéniho uginku beta-1,3-D-glukanu Ize vysvétlit tim, Ze
jeho imunostimulace je nespecificka a mize se uplatnit u celé fady mikrobialnich patogenti na rozdil od b&znych
antiseptik. Mnoho studii potvrdilo teorii o synergickém uc¢inku antibiotik a makrofagového aktivatoru - beta-1,3-
D-glukanu.

Experimentalni peritonitida u krys byla vyuZita pro prokézani synergie mezi bézné pouzivanym antibiotikem
(ampicilinem) a glukanem. Vysledky studie potvrdily vyznamnou ucinnost kombinované 1écby: 100% krys
prezilo, zatimco krysy lécené pouze glukanem prezily ze 30% a ampicilinem ze 65%.

56% preziti bylo dosazeno po podavani subterapeutické davky gentamycinu v kombinaci s intraperitonealné
podanym glukanem (0,1 mg/mys). Mysi byly infikovany bakterii Escherichia coli. Vysledky studie ukazaly
velmi vyznamné zvySeni poctu mysi, které prezily, vzhledem ke skupiné mysi 1écenych bez antibiotika nebo s
nizkymi ddvkami samotného antibiotika, které neposkytly Zadnou ochranu (0% preziti), zatimco lécba samotnym
glukanem poskytla 9% pieziti. Rozdil mezi kontrolni a kombinovanou lécbou byl statisticky vyznamny
(Browder, 1987).

Obzvlasté zajimavy je fungicidni efekt beta-1,3-D-glukanu. Glukan, ktery byl perordlné podavam mySim s
chronickou generalizovanou kandidézou, poskytl vyznamné zvySeni kandidicidni aktivitu alveolarnich a
slezinnych makrofagii. Glukan podobné spoluptisobil synergicky s fungicidnimi Iéky jako je Amphotericin B
(Nicoletti, 1992)

Jiné studie u mysi s Herpes simplex, kterym byl podavan glukan, ukazuji vyznamné snizeni mortality (Wyde,
1990).

Nadorova onemocnéni

Utinna latka beta-1,3-D-glukanu aktivuje makrofagy, zvy3uje jejich fagocytarni uinek, produkci cytokini a
dalsich imunostimulaénich latek. Glukan ma lokalni i systémovy protinadorovy téinek.

Lokalné¢ podané injekce beta-1,3-D-glukanové suspenze do melanomové 1éze pfinesly uspésné vysledky
(Mansell, 1978). Histologicky rozbor tkan¢ odebrané z nadoru prokazal absenci tumoru, ale zvySené mnozstvi
aktivovanych makrofagl. Posledni vysledky studii poskytuji velky pfislib 1é€by nejen v melanomu, ale i
bazalnich naddorovych bun¢k. Experimentalni studie na zvitatech ukazaly vyznamné snizeni nadorového ristu a
vyznamné prodlouZeni pfeziti u mysi, kterym byl transplantovan melanom. U mysi s adenikarcinem doslo po
podavani glukanu k 85% redukci nddorové masy s prodlouzenim pieziti.

Klinicka studie provedena u Zen, které mély rekurentni maligni nadory prsu po mastektomii a ozafovani po
podéavani beta-glukanu doslo ke kompletnimu vylééeni téchto velmi indolentnich nadort. Navic se po 1é¢bé
velmi rychle obnovila kiize v misté nadoru.

Kombinovana 1é¢ba glukanem a protinadorovymi ptipravky mize mit vyznamny synergicky:

a) ptimo protinadorovy ucinek

b) schopnost pilisobit proti chemoterapeuticky vyvolanym imunosupresivnim reakcim, zejména u pacientd s
vysokym rizikem infekce.

Dale je zajimavé uziti glukanu pii 1é€bé kortikoidy. Glukan mize kompenzovat snizenou fagocytarni schopnost
makrofagli zptisobenou touto skupinou hormond.

Ochrana pred ozafenim

Schopnost zvySené rezistence organismu vici mikrobialni invazi po podavani glukanu lze vysvétlit i na zakladé
zvySené a prodlouzené funkci makrofagl. Experimentalni studie potvrzuji, ze glukan maze pdsobit rovnéz jako
ucinny "scavenger" (zachycovac) volnych radikalt.

V jedné z pozoruhodnych studii, provedenych v U. S. Armed Forces Radiobiology Institute, byl beta-1,3-D-
glukan podavan peroralné krysam, které byly ozareny letalni davkou radiace. Sedmdesat procent téchto krys,
kterym byla po radiaci peroralné¢ podana davka beta-1,3-D-glukanu, bylo kompletné chranéno proti uc¢inkiim
radiace.

9/27



Myra Patchen zjistil, Ze beta-1,3-D-glukan pilisobi jako scavenger volnych radikald. Je schopny chranit
makrofagy cirkulujici v krvi od napadeni volnymi radikaly pfi i po radiaci, aniz by doSlo ke zméné jejich
didlezitych funkci, jako uvolilovani dulezitych cytokint a faktorti (jako napt. GM-CSF) pro obnoveni tvorby
normalni kostni dfené.

Lokalni 1é¢ba

Glukan je vyhodnym piipravkem pii 1é¢bé a hojeni ran. V experimentalni studii bylo zjisténo, Ze zvitata lokalné
lécena beta-1,3-D-glukanem méla v misté zranéni zvySeny pocet makrofagl, diive doSlo k opravnému
zanétlivému procesu s velmi malym poctem polymorfonuklearnich neutrofili na rozdil od skupiny zvifat, ktera
nebyla glukanem lécena. Jak reepitelizace, tak fibroplazie byly zapocaty dfive ve skupiné lé¢ené beta-1,3-D-
glukanem. Po pétidenni 1é¢bé byla poranéna zvifata kompletné reepitelizovana a fibroplasty byly obnoveny u
vétSiny 1éCenych beta-1,3-D-glukanem jiz za 5 az 7 dni (Leibovich, 1980).

Zajimavy lokalni u¢inek beta-1,3-D-glukanu byl prokazan i v ptipadé neposkozené kiize. Po podavani glukanu
doslo k revitalizaci kize, k redukci po¢tu vrasek, k tpravé vlhkosti kiize vici skupiné zen, které glukan
nepouzivaly (Smith, 1991).

Lokaln¢ aplikovany glukan aktivuje epidermalni makrofagy (Langerhansovy buriky). Navic uéinek scavenger
volnych radikali umoziiuje glukanu pisobit i jako fotoprotektivni ptipravek.

VyzZiva a prevence

Studie v oblasti peroralniho pouziti glukanu za ucelem snizeni cholesterolu, které stale pokracuji, ukazuji na
zvySeni ucinnosti reduk¢nich latek jakou jsou niacin a Lopid.

Velmi ¢asto se vyrabi glukan v kombinaci s vitaminem C a jeho derivaty. Obsah intracelularniho askorbatu ve
fagocytujicich buiikdch dosahuje 40 krat vyssich hodnot nez plasmaticky askorbat. Makrofagy aktivované beta-
1,3-D-glukanem vykazuji vyznamny ubytek obsahu intracelularniho askorbatu. To muze vést k vyCerpani
schopnosti téchto bunék plisobit jako scavenger volnych radikald stejné jako ke sniZeni pohyblivosti makrofagi
a snizeni produkce nékterych enzymi makrofagy. Proto piipravek, ktery obsahuje navic vitamin C minimalizuje
tento efekt.

Chronicka onemocnéni

Makrofagy jsou v téle hlavnim zdrojem interleukinu IL-1, ktery zvysuje produkci inzulinu, a jejich tvorba mize
byt zesilena aktivaci beta-1,3-D-glukanu. Beta-1,3-D-glukan je evidentni adjuvans pro zlepSeni Zivota pacientd s
diabetes mellitus, trpicich komplikacemi aterosklerdzy a vyzadujici adjuvantni 1écbu antioxidanty.

Indikace beta-1,3-D-glukanu (kde vSude pozitivné ptsobi)
1) Osoby s imunodeficienci jakéhokoliv piivodu.

- HIV infekce

- vysoky vyskyt infekénich onemocnéni

- zhoubna nadorova onemocnéni

- imunosupresivni 1é¢ba, chemoterapie a radioterapie

- osoby starsi 40 let, z nichz dochézi ke zpomaleni nékterych pfirozenych imunitnich reakci
- geriatriCti pacienti

2) Osoby infikované.

- virovou infekei

- bakterialni infekci

- plisniovou infekci

- parazitarni infekci

3) Osoby s chronickym onemocnénim:
- osoby s diabetes mellitus

- osoby s chronickym zanétem

- osoby s Castymi infekcemi

4) Osoby po expozici extrémnich podminek zvySujicich tvorbu volnych radikalii:
- UV zafeni a elektromagnetické pole

- radia¢ni zareni

- nespravné stravovaci navyky

- vétsi konzumace potravin s vysokym obsahem konzervacnich latek

5) Osoby exponované zatezi:
- profesionalni a amatérsti sportovci
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- osoby s vysokou pracovni zatézi
- osoby vystavené fyzickému nebo psychickému stresu

.....

Glukany je tedy mozné aplikovat do organismu v riznych formach. Slozeni nabizenych piipravkli umoziiuje
aplikaci glukanu kromé riznych podpirnych dietetik i pfes dermalni piipravky, tedy jeho pronikani pies systém
kize.Velky vyznam v postaveni glukanu mezi 1é¢ivymi latkami ma védecky potvrzena skuteCnost, Ze ma
nesporné radioprotektivni u€inky, tedy pozitivni vliv na nemoci, u nichZ se pouziva ozafovani a jako velice
ucinna ochrana pred neptiznivymi vlivy "ozonovych dér".

Glukanové vyrobky jsou vyznamnou a doposud ni¢im nenahraditelnou slozkou v péc¢i proti starnuti. Jejich
intenzivni ucinek nahrazuje zdroje epidermu a tak obnovuje pfirozenym zptsobem fyziologické funkce, jez
aktivuji nasi bunécnou ¢innost. Krémy se okamzité vstiebavaji do pokozky a pfinaseji vyzivné i ochranné slozky
do naseho organismu. Vsechny uvedené vyrobky s obsahem glukanu se daji bez nadsazky oznacit za novou
generaci dieteticko-podplrnych a 1é¢ivych kosmetickych piipravka.

11127



NAPSALI O GLUKANECH

Imunostimulaéni a jiné biologické u¢inky glukanu, prof. A. Macela DrSc.

Ustav imunologie, Vojenské lékaistvi akademie J. E. P. Hradec Kralové

Polysacharidy spolu s proteiny tvoii podstatnou ¢ast molekul (ligald), které jsou rozpoznavany imunitnim
systémem a na které imunitni sytém odpovida Sirokou Skalou "obrannych" reakci. Vyznamnou skupinou
imunologicky aktivnich molekul mezi polysacharidy jsou glukany. Z nich beta glukany jsou velmi hojnym
materidlem v bunécnych sténach kvasinek, hub a rostlin. Lze je klasifikovat pfiblizné do 3 zakladnich skupin
podle jejich fyzikalné chemickych vlastnosti.

Dnes je jiz castecné znamé i misto zasahu beta/1,3/-D glukanu v organismu. Pfedpoklada se, Ze pozitivné
ovliviiuji zejména funkce neutrofild, makrofagii a NK-bunék prostfednictvim lektinovych receptorii (zejména
CRE). Tyto buriky maji zadsadni vyznam pfi ocisté vnitiniho prostiedi od bakterii a jinych bioregulac¢nich latek,
které udrzuji jednotu zivotnich procesu ve fyziologické harmonii, pomahaji jinym butikdm imunitniho systému v
obrang proti patogennim organismim, virim a vznikajicim rakovinovym nebo jinak patologicky pozménénym
vlastnim bunikdm (imunitni odpovéd’) a zicastiiuji se nékterych metabolickych procesi jako je napf. regulace
hladin krevnich lipidu.

Velka neznama aneb jde o Zivot...

prof. Palisa V., DrSc., 1996

Celé Ctvrtstoleti se intenzivné zabyvam studiem problémt imunostimulace (moznosti jak zvysit ochablou
imunitu organismu).

Cetné experimenty na zvifatech a klinické studie u lidi ukézaly, Ze u¢innymi latkami, které maji schopnost
normalizovat sniZzenou imunitu jsou polysacharidy izolované z kvasinek Saccharomyces. Jejich uc¢innou latkou je
tzv. beta glukan (MANNERS - 1992, PALISA - 1991, 1990). Glukan byl izolovan a v nasledujicich klinickych
studiich vykazoval zna¢nou stimula¢ni schopnost u onemocnéni, ktera dlouhou dobu nemohla byt zvladnuta
jinymi metodami. Jeho podani byla Uspés$na napt. i u nadorovych vypotku plicnich a v dutiné bfisni (PALISA,
1993).

Potraviny - zazracné 1éky

Carperova J., USA 1997

Jiz dlouho jsou v Asii uctivany houby jako 1¢k na dlouhovékost, srdecni choroby a rakovinu. Soucasné pokusy
ukazuji, ze asijské houby napft. Shiitake (totozna s nasi houbou - hlivou Ustfi¢nou - pozn. autora) pomahaji pfi
prevenci nebo 1écbé rakoviny, virovych onemocnéni jako je chfipka a détska obrna, vysoké hladiny cholesterolu
v krvi, shlukovani krevnich desti¢ek a vysokého krevniho tlaku. Jedna sloucenina v houbach Shiitake Lentinan
(beta /1,3/-D glukan - pozn. autora) ma fadu protivirovych G¢inku, které umoctiuji obranné funkce organismu. V
Cing se pouzivaji k 16¢b& leukémie a v Japonsku k 16¢b& rakoviny prsu. Vytazek z t&chto hub (B - glukan -
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Glukany - latky podporujici nase zdravi

prof. Ing. Feren¢ik M., DrSc., Ustav imunologie LF UK Bratislava.

Glukany jsou veliké molekuly (polymery) sloZzené z mnozstvi jednoduchych sacharidi (cukrt) - glukézovych
jednotek. Jednotlivé glukdzy jsou v nich pospojovany zejména beta/1,3/ glukozidovou vazbou. Proto jsou
oznacovany jako beta /1,3/-D glukany.

V prirod¢ se s nimi setkavame jako se zakladnimi slozkami bunécnych stén nékterych bakterii, kvasinek, prvoka
a vysSich hub (bazidiomycét). Z nich se rliznym zplisobem izoluji a ptipravuji ve form¢ dietetickych nebo
1é¢ivych ptipravki. Tyto pak podle svého ptivodu dostavaji riznd jména, napt. Lentinan, Schyzophilan, Curdlan
apod. Nejrozsitenéjsi jsou pfipravky, jejichz zakladem je glukan izolovany z kvasinek Sachcaromces cerevisiae a
u nds i Pleuran pochazeji z jedlé a chut'ové vyborné houby hlivy tstfi¢né (Pleurotus ostreatus).

Glukanové preparaty maji mnozstvi zdravotn€ prosp&snych ucinki na lidsky organismus. Zvysuji jeho odolnost
proti virovym, bakteridlnim, plisiovym (fungalnim) a parazitdrnim onemocnénim, a to jak pfimo, tak i v
kombinaci s antibiotiky nebo chemoterapeutiky.

Kromé imunostimula¢niho G¢inku pusobi glukany také protinadorové a zvysuji rezistenci organismu proti
chemickym a karcinogennim latkam vyvolavajicim rakovinu.

Beta/1,3/-D glukany maji jesté, kromé svych zakladnich u€inkd, tyto dalsi dalezité biologické aktivity:

1. Stimuluji homopoézu - tvorbu ¢ervenych krvinek.

2. Zlepsuji stavy nedostatecnosti imunitniho systému imunosupresivni nebo cytostatickou 1é¢bou, napf. pfi
nadorovych nebo autoimunitnich nemocich.

3. Maji radioprotektivni u€inek, plisobi proti vliviim ozareni.

4. Plsobi jako imunoadjuvantni latky - zvySuji tvorbu protilatek pfi imunitni odpovédi, napf. po vakcinaci.
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5. Mohou ptisobit jako likvidatoii volnych radikald, jejichz nadbytek miZe vyvolat po§kozeni vlastnich struktur.
To se uplatituje napt. pii vzniku mnohych srdecné-cévnich a jinych onemocnénich.

6. Nekteré z nich mohou snizovat hladinu sérového cholesterolu, ¢imz ptispivaji i ke snizeni nebezpeci vzniku
aterosklerozy.

7. Sulfatové glukany maji antikoagulaéni a antitrombotickou aktivitu podobnou heparinu.

8. Karboxymetyl - chitinové glukany maji antimutagenni ti€inky.

9. Konec¢né se nedavno zjistilo, Ze glukan Curdlan Sulfat inhibuje vazbu HIV-1 (virus vyvolavajici syndrom
ziskané imunodeficience - AIDS) na pomocné T-lymfocyty. Proto se konaji zkousky s jeho moznym vyuzitim
pfi prevenci a 1écbé AIDS.

ZkuSenosti s 1é¢enim chronickych zanéta glukanem; Palisa V., Holan Z., Krigar V., Sedla¢ek D., Stajner

A.; Infekéni klinika KUNZ-FN p#i LF UK v Plzni; IU CSAV, odd. enzymového inZenyrstvi Praha - Kr¢

S partikularnim glukanem, jehoZ autorem je Ing. Holan, pracovnik CSAV v Praze, byly provedeny celkem 4
preklinické konrolované studie:

1) Ve spolupraci s klinikou TRN bylo sledovano 18 nemocnych s inoperabilnimi tumory plic komplikovanymi
exudativni pleuritidou. Glukan byl aplikovén jednak intrapleuralné, jednak celkové i. m. U vSech nemocnych
doslo do 10 dnt k vymizeni vypotku, ktery se jiz neopakoval. Doba preziti statisticky vyznamné ptesahla dobu
uvadénou ve svétové literatuie (o 13 mésich).

2) Glukanem bylo lokalng 1é¢eno 12 nemocnych s rozsahlymi koznimi defekty (ulcus cruris), primérny vék 76
roki. Vice nez polovina nemocnych méla diabetes nebo jiné zakladni onemocnéni. Ackoliv byli vedeni jako "na
lé¢bu rezistentni", vSichni nemocni, ktefi absolvovali lé¢eni, se zhojili (primérna doba 1éCeni 6 tydnt az 5
mgésict).

3) Ve spolupraci s klinikou ortopedickou bylo 1é¢eno 10 osteomyslitid, u nichz proces trval 2 - 20 rokt. VSichni
prodélali opakované operace a dostavali mnoho riznych ATB. Glukan byl aplikovan celkové (100 mg i. m.) a do
pistéli. U vSech doslo k vyraznému zlepSeni, 4 z nich po 1é¢b¢ (3 mésice) nemuseli pouzivat berle.

4) U 3 nemocnych s toxoplazmdzou a 3 nemocnych tularemii byl aplikovan glukan do neustupujicich siln¢
zvétdenych uzlin. Ustup nastal do 14 dnti, u viech nemocnych byly sledovany imunologické parametry.
Radioprotektivni ucinky glukanu beta /1,3/-D

Podminky moderniho zivota ndm znemoziiuji vyhnout se zdrojim ionizujiciho a neionizujiciho zafeni jako jsou:
leteckd doprava, pocitacové termindly, vysokonapétova vedeni, radioterapie, rentgen, ultrazvuk, rutinni
mamografy, UV zafeni a blizkost jadernych zatizeni.

Vyzkum, ktery pochazi z United States Armed Forces Radiological Research Instituce, potvrdil u¢innost beta
/1,3/-D glukanu jako radioprotektivniho ¢inidla. Mechanismus ochrany byl popsan nasledovné:

1. Beta /1,3/-D glukan chranil makrofagové bunky pied poskozenim volnym radikalem vyvolanym zafenim.

2. Neporusené makrofagy jsou schopné odstranit rozsahly rozpad bunék a zbytky zplisobené vysokou davkou
zateni.

3. Aktivované makrofagy pokracovaly v pozorné obrang hostitele proti potencidlnim oportunnim infekcim.

4. Bunky makrofagli uvolniuji faktory dtlezité pro obnoveni tvorby kostni dien¢ tykajici se té, kterd vydrzela
nadmérny radioaktivni utok.

Buriky makrofagli jsou v porovnani s burikami infekénich organismi a jinych bunék imunitniho systému
obrovské. Nazev pochazi z feckého slova makro - veliky a phage - znicit nebo pohltit. Tato specializovana burika
je prvni z fady imunitni obrany. I kdyZ je jen jednou aktivovana, vytvafi fetézové reakce, které maji za nasledek
mobilizaci a rozsifeni celého imunitniho systému. Na makrofagu existuje zvlastni receptor specificky pro beta
/1,3/-D glukan. Beta /1,3/-D glukan se vaze k receptoru celkové aktivujicimu makrofag. Podobny rozzlobené
chobotnici roztahuje makrofag chapadla jako ramena, fyzicky vtahujici infekéni utoCniky, vstfebavajici a
likvidujici je leptavymi emzymy. Kdyz je celkové aktivovan, stava se makrofadg - tak jak zkoumajici
imunologové poznamenali - "arsendlem imunitni obrany"

Tajomstvo glukanov, Miroslava Bohacova, August ‘96 HARMONIA

Prakticky vSetky choroby maji spolo¢né, Ze nedostatocnd funkcnost' imunitného systému sposobuje
neschopnost’ organizmu vysporiadat’ sa s chorobou, pripadne jej predist. Vezmi zjednodusene mozno povedat’,
ze hlavnou chorobou su vlastne poruchy imunitného systému. Lekari, lie¢itelia, homeopati apod. dnes preto
intenzivne hzadaju sposoby ako prinavratit,, ¢i vyrazne posilnit’ funkénost’ imunity.

Uz spominané vyskumy dokézali pozitivny vplyv urcitej skupiny glukanov na aktivizaciu imunitnych systémov.
Dnes je prakticky bezpochyby dokazané, ze glukany patria medzi najucinnejsie tzv. imunostimulatory. Niektori
vedci sa dokonca domnievaju, Ze su absolutnou jednotkou medzi tymito latkami.

Vyznamny je i fakt, Ze sa jednd o prirodzené, nenavykové latky bez vedzajsich u€inkov.

Tajemstvi zdravi a nadéje

prim. MUDr. Miroslav PEKAREK, byvaly pracovnik Akademie véd
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Imunita a prirodni imunomodulatory.

Vsichni vime a patrné to i sami na sobé pozorujeme, zZe se nam vSem nezadrzitelné snizuje imunita. O tomto
problému bylo napsdno mnozstvi knih a mnoho lidi se konecné za¢ina zajimat, co vlastn€ imunita je a proc je tak
nebezpecné, Ze se sniZuje.

Velmi zjednodusené miZzeme imunitu definovat jako schopnost téla branit se proti ¢emukoliv, co by mohlo
zpusobit poskozeni zdravi nebo dokonce smirt.

Od narozeni jsme vystaveni velice nepfatelskému prosttedi. VSude kolem nés se vyskytuje nepiedstavitelné
mnozstvi mikrobi, vird, bacili, zarodkl plisni atd. atd. Nepfetrzité je vdechujeme a polykame. Tito nasi
mikroskopicti nepratelé ¢ihaji jen na to, aby se mohli v naSem téle rozmnozit tak, aby to ohrozilo nase zdravi.
Zdalo by se, ze je to vlastné nevysvétlitelny zdzrak, Ze nezemfeme hned po narozeni. A je to pravé nas
spolehlivy imunitni systém, ktery nas pred vSemi riziky ochrani. S timto dimyslnym a dokonalym vybavenim
Stvotitel ¢i ptiroda poditali, ale netusili, Ze si jednou pod sebou budeme dobrovolné podiezavat ptislove¢nou
vétev, na které jsme doposud docela spokojené sedéli. ..

Jak jiz bylo feceno na pocatku, celosvétové se imunita lidské populace katastrofalné snizuje. Z toho plynouci
disledky jsou vSeobecné znamé. Neustalé zvySovani poctu virovych, bakteridlnich, plisiovych, alergickych a
parazitickych onemocnéni. Pfibyva zhoubnych nadord. Tragické nartistani HIV infekce, tedy AIDS. Pribyvani
pacientll s chronickym unavovym syndromem, zhorSovani nasledkti u¢inka ultrafialového zatfeni, zvySovani
hladin pfebytec¢nych latek z vyzivy, napt. cholesterol.

Neni proto divu, Ze celosvétove se néktefi védei snazi nalézt zpisob, jak takto onemocnély svét vylécit. Jinak
ovSem tento nebezpeCny stav zdafile ignorujeme. I v Iékafstvi. Jak jinak vysvétlit tvrdosijné trvani na léceni
onkologickych pacienti pomoci chemoterapie nebo ozatfovani, kdyz vSichni dobfe vime, jak tim imunitu
pacienti témét katastrofalné snizujeme. Proto se mize snadno stat, Ze pacient, naprosto vycerpany, viibec
nezemfe na nador, ale na banalni infekci!! Umrti se pak odbude slovy : "To vite byla to rakovina..." Jedna z
cest, ktera, a¢ nepfili§ znama, je pred nami, vede k imunostimulatordm. To jsou latky imunitu zvySujici. Patii
mezi né glukany.

Glukany

Nejprve si struéné povime, co vlastné jsou. Jsou to pfirodni polysacharidy, které se nachazeji hlavné v
bunécnych sténach kvasinek a hub. Existuje nékolik odlisnych typt glukand s rGznou mirou aktivity. OvSem
beta /1,3/, beta /1,6/-D glukan, dale jen beta-glukan.To vSe zni az straSideln¢ a nesrozumitelné, ale laikovy staci
naznacit, Ze beta-glukan Ize izolovat z buné¢nych membran kvasinek a nékterych hub (napf. hlivy Gstfi¢né) a je
hned jaksi jasnéji. Na Harvardské univerzit€¢ bylo zjisténo, Ze existuji urCité receptory na membranach
makrofagli. Makrofagy jsou urc¢ity druh bunék, ktery zajistuje nespecifickou imunitu.

Vzhledem k tomu, Ze makrofagy jsou vysoce specifické (pozn. aut.) bunky, které hraji kliCovou ulohu v
obrannych reakcich naseho téla pii napadeni choroboplodnymi zarodky, feknéme si o nich néco podrobnéji.
Makrofagy tvori jakousi prvni linii v neustalé bitvé o zdravi, kterou v nasem téle vede imunitni systém s viry,
bakteriemi a toxiny. Jsou to tedy buiky, které neustale koluji vSemi organy téla s jedinym cilem. Najit a
zneskodnit vSechno cizi a nepratelské. Tvofi tak jakousi dobfe vycviCenou armadu neustdle pfipravenou k
zéasahu. Jakousi specialni jednotku pro rychlé nasazeni.

Jakmile makrofagy rozpoznaji ptichod cizich virt, bakterii, ale tfeba i nadorovou buiiku, projdou celou sérii
zmén, které nazyvame aktivaci makrofagi. Pak nasleduje spoluprace s dal$imi typy bunék, které se ziiCastiiuji
obrannych reakci naseho téla, jako jsou T a B lymfocyty a pfirozeni zabijeci. Makrofagy tak vlastné pomahaji
odstartovat celou nesmirné¢ komplikovanou kaskadu imunitnich procesd, jejichz vysledkem je likvidace a
eliminace $kodlivych mikrobd, virt nebo nadorovych bunék. Makrofagy vSak Casto potfebuji nasi pomoc. Pfi
dlouhotrvajicich chorobach, u vy¢erpanych nebo starSich jedinc dochazi k vycerpani i u makrofagt, které pak
nedokazi ptivalu choroboplodnych zarodkii dostate¢né celit. A prave takovou vitanou pomoci je beta-glukan.
Pravé on posiluje makrofagy k maximalni aktivité. V laboratornich testech bylo zjisténo, ze makrofagy po vazbé
s beta-glukanem zvySuji svou aktivitu az o 13%. Jelikoz makrofagy patii mezi nejuc¢innéjsi obranné mechanismy
naseho téla, je jasné, ze v ném musi byt doslova vSudyptitomné. Makrofagy vznikaji v kostni dfeni, ze které se
dostavaji ve form¢ monocyti do krve. Z krve pak putuji do jednotlivych organt téla, kde pod vlivem mistnich
faktort vyzravaji v upIné funkéni makrofagy. A ty jsou schopny branit doslova jakykoliv organ.

Jiz vime, Ze jednim, ze zakladnich problému pii vétSin€ chorob je nedostatec¢nd funkce imunitniho systému. Na
tento obranny systém se neustile zvySuji naroky a tak neni divu, ze se jeho bunky stale vice vyCerpavaji a
posléze prestavaji fungovat. Tim se da velice srozumitelné vysvétlit fakt, ze aktivace pomoci beta-glukanu je a
Beta-glukan je zvlasté ucinny pii nasledujicich potizich a chorobach: infekce, vysoky cholesterol, oslabeni
imunity, alergie, chronicky unavovy syndrom, nachlazeni, zalude¢ni viedy, porucha krvetvorby.
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Mimo aktiva¢niho u¢inku na makrofagy pisobi beta-glukan také jako zachycovac volnych radikalt. To se velice
priznive pfi nutné prevenci Skodlivych u€inki ultrafialového a rentgenového zafeni.

Beta glukan je také vyhodnym piipravkem pfi 1é€eni a hojeni ran. Lokalni 1é¢ba u chronickych viedt, hlavné se
streptokokovou infekei, zlepSila v kratké dobé stav u 73% pacient, u 27% doslo dokonce k Uplnému
uzdraveni!!!

Velice nadéjné jsou i vysledky u zhoubnych nadort. Beta glukan ptisobi jednak pfimo, jednak nepiimo. ZvysSeni
imunity velmi G¢inné vyrovnava jeji deficit a na buniky plsobi piimo cytostaticky. Jako prirodni latka pusobi
selektivng, tedy ni¢i jen nadorové buiky. Klinicka studie provedena s recidivou zhoubného nadoru po operaci a
ozafovani prsu prokazala, Ze po aplikaci beta-glukanu dochazelo k uplnému vyléceni. Studie na zvifatech s
anaplastickym nadorem prokézala ve skupiné lécené beta-glukanem az neuvéfitelnych 80% preziti vzhledem ke
100% umrtnosti v nelé¢ené skupiné.

Beta-glukan nachazi své uplatnéni i pfi 1é¢eni dlouhodobych nemoci, jako jsou kardiovaskularni onemocnéni,
cukrovka, ale i vy$si vék s vétsi nachylnosti k infekénim chorobam.

Beta-glukan je zcela bez nezadoucich vedlejsich ucinku a je samoziejmé netoxicky.

Muizeme podtrhnout a secist.

Beta- glukan je tedy cosi, co soucasny Cloveék vice nez potfebuje. Mizeme ho pokladat za moderni kdmen
mudrct, ktery byl po dlouhém hledani nalezen. Beta-glukan Ize aplikovat oralné nebo injekén&. Uéinnost je v
obou piipadech stejna.

Beta-glukan byl vyvinut v Mikrobiologickém ustavu CSAV pod vedenim Dr. Ing. M. Novaka. Pozdgji se jeho
vyzkum zastavil a teprve nyni se rysuje jeho znovuzrozeni piimo v Naturcentru SALVEA.

Alfa glukany

Jsme uptimné radi, Ze mizeme v této knize uvést objev tisicileti - alfa glukany. Jsou to imunostimulatory jako
kazd¢ jiné a pfece jsou zdsadn¢ odlisné. Jejich harmonie a vyvazenost se odrazi v né€kolikanasobné ucinnosti v
specifické poslani, ale maji nesmirné Sirokou ptisobnost na stimulaci celého ochranného systému organismu.
Beta-glukany, i kdyz jim védci pfiznali jistou nespecifi¢nost, tedy neomezenou pusobnost, maji schopnost
stimulovat jen Sest z jedenacti typd- druhii ochrannych bunék organismu. (Véda ma vlastné pravdu, protoze
doposud objevila jen Sest druhti ochrannych bungk).

Alfa-glukany, zejména alfa-1,5x dokaze stimulovat vSechny burky , tedy i ty buniky - celkové ochrany
organismu, které soucasna véda zatim jeSté neobjevila. (Protoze vSechno deld na pil. Kdyby alespori na ptl).
Totiz neobjevena (zejména tii) ochrannd "téliska" v naSem organismu maji v podstaté rozhodujici vyznam pro
existenci imunitniho systému jako takového a vlastné celého ¢lovéka.

Predstavte si, Ze glukany, ve svété tak uznavané, jsou vlastné jedinou formou, ¢i cestou, jak se zbavit
civiliza¢nich chorob v§eho druhu a naSe "slavna medicina" je absolutné nezna, nepouziva a ignoruje. Mozna
proto, Ze je to nejjednodussi a nejlevnéjsi zptisob nejen 1éCenti, ale i prevence. A vyuzivani glukantl a prevence v
zapadni moderni mediciné by hodné 1ékatskym oborim "uskodila", tedy nebylo by jich tieba.

se z této stovky "nevylécCitelnych" nadord setkali v nasi laboratofi, po 14dnech ustupuje a do dvou mésicii se
ztraci a nabude nulovou hodnotu (ovéteno klinicky), samoziejmé za predpokladu zasadni zmény ve stravovani a
za pomoci energetickych kamennych systémd.

Mala rada nad zlato - nechtéjme 1éCit rakovinu, nejlépe je, kdyz ji nedame vibec Sanci. Dostateny imunitni
systém ji v téle ¢lovéka vibec nepfipusti, kdyz se koneéné zacneme k sob& chovat jako opravdova "koruna
tvorstva" na této planetg.

Alfa-glukany pfichazeji pravé v dobé¢, kdy Svétova organizace zdravi (WHO) bije na poplach pted invazi
zmutovanych virt a infekénich parazitli, kterym se fika super bakterie a proti kterym nezabiraji zadna antibiotika
ani super specialn¢ vyvinuté (a také imunitnimu systému Skodlivé) léky.

Alfa-glukany fesi tento problém z uplné opacné strany nez umélé chemické latky. Je jeden nepsany, ale neménny
vesmirny zédkon: nic umélého v téle nemiize bojovat uspéSné v tomto pfirozeném prostieni tak precizné, jako
pfirozena ochrana, tedy imunitni systém. Protoze pravé imunitni systém bojuje proti vS§emu, co v téle ptsobi jako
vetfelci - uméliny (chemické latky) jako napf. antibiotika, které imunitni systém vlastné oslabuji.

Alfa-glukany posiluji vSech jedenact druhti ochrannych bunék. To znamena cely ochranny arsenal v kazdém
burikovém organismu. Té€lo se nebrani ani tak proti moderni medicinou vymys$lenym nemocim, ale proti v§em
umélym latkam podavanym bud’ peroralné - cestou ust (strava, 1éky, tekutiny) nebo intravendzné ( injekce, rizné
kapacky a radoby umélé vyzivy), které do néj doslova cpeme. Silny, jisty a zdravy imunitni systém si dokaze
poradit s kazdou disharmonii - "nemoci", ale pravé 1éky a nemoudrymi zasahy do organismu (operace,
ozarovani, kapacky) ho likvidujeme, ba i zdkefnym o¢kovanim radoby na jeho stimulaci ho délame nefunkénim.
Alfa-glukany ho zvednou "do boje pfimo ze zemé" proti vSemu, co je v téle Skodlivé. Tedy nejen téch Sest
"divizi" ochrannych bun¢k (které zatim zna soucasna véda), ale celou "armadu" i téch péti dalsich, které véda
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zatim jesté neznd. A prave proto stoji a preslapuje na jednom misté. Topi se v plejadé 1éka, se kterymi likviduje
imunitni systém - tu nejptirozenéjsi ochranu.

Pozorny ¢tenaf si miize uvédomit, co by se stalo, kdyby glukany, tyto pfirozené imunostimulatory a nenavykové
"genialni 1éCivé latky" bez vedlejSich ucinku, byly v §iroké mife pouzivany. Byla by to revoluce v celém
zdravotnictvi, moderni medicina by musela padnout na kolena a omluvit se v§em, protoze glukany jsou znamy
od pamétného svrzeni bomb na Hiro$imu a Nagasaki, za jejichz pomoci zejména beta-glukanti, japonsti védci
vylécili tisice lidi napadenych rakovinou krve z ozafeni. To by potom obchodnici se zdravim, vyzkumné tstavy
a farmaceutické giganty jako i mnozi lékafi, ktefi jsou za jidaSské penize schopni testovat jejich otravené
chemické "vyplody" na lidech, neméli $anci a pfitom jsou schopni tvrdit, Ze je to pro né "lék na cely Zivot".

Proto par vyrobceti glukanu ve svéte, které jdou pfisné chranény patenty, zejména ve vyspélych zemich, schovava
tento "trumf" az na dobu, kdy bude nejhiif. Ono jiz nejhiif je. JenZe si to nechceme pfipustit.

16/27



BETA GLUKAN - LEKARSKE REFERENCE, ODBORNE STUDIE, KLINICKE
ZKOUSKY A PATENTY

http://www.transferpoint.net/products/betaglucan/beta_glucan_references.html
e-mail: info@transferpoint.net

Toll free telephone: 1-877-464-6304

Address:

Transfer Point, L.L.C.

1423 Lake Murray Blvd.

Columbia, SC 29212

-A-

Abel, G. & Czop, J.K.; - "Stimulation of human monocyte beta-glucan receptors by glucan particles induces production of TNF-alpha and

IL-1 beta, "Int. J. Immunopharmacolol, 14: 1363-1373. 1992.*

Abel, G. & Czop, J.K., - "Activation of Human Monocyte GM-CSF and TNF-alpha. Production by Particulate Yeast Glucan," International

Congress for Infectious Diseases, Montreal, Canada (abstract). 1990. * Dept of Medicine, Harvard Medical School, Boston, MA. Quote:

"Beta-glucans are pharmacological agents that rapidly enhance the host resistance to a variety of biologic insults through mechanisms

involving macrophage activation."

Adachi Y., Ohno N., Yacomae T.; - "Preparation and antigen specificity of an anti- (1-->3)-beta-D-glucan antibody," Biol Pharm bull 17:

1508-1512; 1994. *

Adachi Y., Ohno N., Yacomae T.; - "Inhibitory effect of beta-glucans on Zymosan-mediated hydrogen peroxide production by murine

peritoneal macrophages in vitro," Biol Pharm Bull, 16: 462-467; 1993.

Adachi Y., Ohno N., Ohsawa M., Oikawa S.,Yacomae T.; - "Macrophage activation in vitro by chemically cross-linked (1--3)-beta-D-

glucans," Chem Pharm Bull (Tokyo), 38:988-992 1990. Laboratory of Immunopharmacology of Microbial Products, Tokyo College of

Pharmacy, Japan. *

Ainsworth A.J., - "A beta-glucan inhibitable Zymosan receptor on channel catfish neutrophils," Vet Immunol Immunopathol, 41: 141-152.

1994. *

Almdahl SM, Bogwald J, Hoffman J, Seljelid R; - "Treatment of experimental peritonitis in rats by transfer of peritoneal mononuclear cells

from rats injected with semisoluble aminated glucan." Acta Chir Scand 153(9): 535-539, Sep 1987. Dept of Surgery, University Hospital,

Tromso, Norway. *

Almdahl SM, Bogwald J, Hoffman J, Seljelid R; - "The effect of splenectomy on Escherichia coli sepsis and its treatment with semisoluble

aminated glucan," Scand J Gastroenterol 22(3): 261-267; Apr 1987. *

Almdahl SM, Bogwald J, Hoffman J, Seljelid R Giercksky KE; - "Protection by aminated glucan in experimental endogenous peritonitis,"

Eur Surg Res 19(2): 78-85, 1987. *

Almdahl SM, Seljelid R; - "Semisoluble animated glucan: long-term efficacy against an intraperitoneal E. coli challenge and its effect on

formation of abdominal adhesions," Res Exp Med (Berlin) 187(5): 369-377, 198 . *

Alpha-Beta Corporation-Annual Report 1994; PGG-glucan, 1994. *

Andaluz E., Guillen A., Larriba G.; - "Preliminary evidence for a glucan acceptor in the yeast Candida albicans," Biochem J.; 240: 495-502.

1986.

Anti-free Radical Activity of Beta (1-3) glucan Molecule. Seporga Laboratories, Sophia Antipolis, France. Research Report. 1990.

AOKI, - Immunomodulating Agents: Properties and Mechanisms, Chirigos, eds, Marcel Dekker, 1984; 20:63-77. 1984.

Aono R., Hammura M. et al; - "Isolation of extracellular 28- and 42-kilodalton beta-1-3-glucanases and comparison of three beta-1, 3-

glucanases produced by Bacillus circulans IAM1165," Appl. Environ. Microbiol 61: 122-129.1995

Artursson P et al; - "Macrophage stimulation with some structurally related polysaccharides," Scand J Immunol 25(3): 245-254, Mar 1987. *
-B-

Babineau, et al., - "A Phase II Multicenter, Double-Blind Randomized, Placebo-Controlled Study of Three Dosages of an Immunomodulator

(PGG-Glucan) in High Risk Surgical Patients", Arch. Surg.; 129:1204-1210. 1994. Dept of Surgery, Deaconess Hospital, Harvard Medical

School, Boston MA. *

Babineau, et al., - "Randomized Phase I/II Trial of a Macrophage-Specific Immunomodulator (PGG-Glucan) in High Risk Surgical Patients",

Annals of Surgery; 220: (5): 601-609. 1994. Dept of Surgery, Deaconess Hospital, Harvard Medical School, Boston MA. * Quote: "PGG-

glucan is safe and appears to be effective in further reduction of the morbidity and cost of major surgery."*

Bacon J., et al., - "The Glucan Components of the Cell Wall of Baker's Yeast (Saccharomyces cerevisiae) Considered in Relation to its

Ultrastructure," Chemical Abstracts, 71:109168c. 1991.

Bacon J., et al., - "The Glucan Components of the Cell Wall of Baker's Yeast (Saccharomyces cerevisiae) Considered in Relation to its

Ultrastructure," Biochem J.; 114:557-567. 1969.

Baird et al., - "Investigation of the Polysaccharides Produced by Extracellular Glycosyltransferases from Streptococcus Mutans," Chemical

Abstracts; vol. 77, No. 11, p. 242. Abs. No. 72399z. 1972.

Ballou CE; - "The yeast cell wall and cell surface;" The Molecular Biology of the Yeast Saccharomyces. Cold Spring Harbor Laboratories.

New York. p 335; 1982.

Barlin, et al., - Heterogeneity of Molecular Phagocytes, Forster & Landy, eds., Academic Press, New York, pp. 243-252. 1981.

Benach J.L., et al., - "Glucan as an adjuvant for a murine Babesia microti immunization trial," Infection and Immunity, 35(3): 947-951. 1982.

Quote: "These observations demonstrate that glucan is an effective adjuvant in enhancing immunity to murine babesiosis."*

Beta (1-3) glucan 1.3 Glucan Activity in Mice: Intraperitoneal and Oral Applications. Baylor College of Medicine. Research Summary.

1989.

Beta (1-3) glucan: "I1-1 Cytokine Release after Oral Application in Mice". Baylor College of Medicine. Research Report. 1994.

Bodenbach B.; - NSC-24TM An Extraordinary New Immune Enhancing Supplement; Health Perspectives, Vol 2, no 2; 1996.

Bogwald J, Johnson E, Hoffman J, Seljelid R, - "Lysosomal Glycosidase in Mouse Peritoneal Macrophages Stimulated in Vitro with Soluble

and Insoluble Glucans". J. Leukocyte Biol.; 35: 357-371. 1984. *

Bogwald J, Johnson E, Seljelid R; - "The Cytotoxic Effect of Mouse Macrophages Stimulated in vitro by a beta. 1-3-D-Glucan from Yeast

Cell Walls". Scand. J. Immuol. 15: 297-304. 1982. Institute of Med Bio, U of Tromso, Norway. Quote: " Macrophages stimulated by an

insoluble beta 1-3-D-glucan from yeast cell walls were able to destroy tumor cells as measured by the release of radioactive label from

prelabelled 14C-thymidine cells. Target cells were B-16 melanoma, P-815 mastocytoma, and the L-929 cell line. A significant target cell

killing by macrophages stimulated by glucan was observed after 72-96 h."

Bone, R.C., - /Gram-negative sepsis. Background, clinical features and intervention. Chest; 100:802-808. 1991.

17127



Bomford and Moreno, - "Mechanisms of the Anti-Tumor Effect of Glucans and Fructosans: A Comparison with C. Parvum". Br. J. Cancer;
36:41-48. 1977.
Boone C, Sdicu A, Laroche M, Bussey H; - "Isolation from Candida albicans of a functional homolog of the Saccharomyces cerevisiae
KRE1 Gene, which is involved in cell wall beta-glucan synthesis," J Bacteriol 173(21); 6859-6864, Nov 1991. *
Boone C., Sommer SS, Hensel A., Bussey H., - "Yeast KRE genes provide evidence for a pathway of cell wall beta-glucan assembly," J Cell
Biol; 110: 1833-1843. 1990.
Borriss, et al., - "Molecular cloning of a gene coding for thermostable beta-glucanase from Bacillus macerns," J. Basic Microbiol; 28:3-10.
1988.
Borriss, et al., - "Expressions in Escherichia coli of a cloned beta-glucanase gene from Bacillus Amyloliquefaciens," Appl. Microbiol.
Biotechnol; 22:63-71. 1985.
Borriss, - Purification and characterization of an extracelluar beta-glucanase from Bacillus IMET B376 (1)), Z. Alg. Mikrobiologie; 21:7-17.
1981.
Borriss, et al., - "Beta-1, 3-1,4-glucanase in sporeforming microorganisms. V. The efficiency of beta-glucanase in reducing the viscosity of
wort", Zbl. Bakt IT Abt. 136:324-329. 1981.
Bousquet M., Escoula L. et al; "Immunopharmacologic study in mice of 2 beta-1, 3, beta-1, 6 polysaccharides (Scleroglucan and PSAT) on
the activation of macrophages and T lymphocytes," Ann Rech Vet 20: 165-173. 1989. Station of Pharmacologie-Toxicologie, INRA,
Toulouse, France. * Quote: "...PSAT and scleroglucan favorably affect the non-specific host defense and cellular immune response in mice."
Bousquet M., Escoula L., Pippy B, Besssieres MH, Chavant L, Seguela JP, "Enhancement of Resistance of mice Toxoplasma gondi by 2
polysaccharides beta (1-3) glucan 1-3, beta (1-3) glucan 1-6 (PSAT and Scleroglucan)" Ann Parasitol Hum Comp., ~63 (6): 398-409. 1988. *
Bowers G., J. Patchen MLI, et al, "Glucan enhances survival in an intraabdominal infection model," J Surg Res 47(2): 183-188; Aug 1989. *
Broach JR, Pringle JR and Jones EW; "The Molecular and Cellular Biology of the Yeast Saccharomyces cerevisiae;" Genome Dynamics,
Protein Synthesis, and Energetics; Cold Springs Harbor Laboratory Press, Cold Spring Harbor, New York. 1991.
Browder W., Williams D., Pretus H., et al; Beneficial Effect of Enhanced Macrophage Function in the Trauma Patients. Ann. Surg.; Vol 211:
605-613. 1990. Dept of Surg and Physiol, Tulane U Sch of Med, LA and Istituto Di Chirurgia D'Urgenza, U of Torino, Torino, Italy. *
Quote: "Previous studies have demonstrated that glucan, a beta-1, 3-linked glucopyranose polymer, isolated from the inner cell wall of
Saccharomyces cerevisiae, is a potent macrophage stimulant and is beneficial in the therapy of experimental bacterial, viral, and fungal
diseases. Use of glucan in a murine model of hind-limb crush injury decreased macrophage PGE2 release while stimulating bone marrow
proliferation."
Browder Iw, Sherwood E., Williams D., Jones E., Mcnamee R., Diluzio N., "Protective effect of glucan-enhanced macrophage function in
experimental pancreatitis", Am J Surg.; 1153 (1): 25-33. 1987.
Browder W., Williams D., Sherwood E., McNamee R., Jones E., Diluzio N., "Synergistic effect of nonspecific immunostimulation and
antibiotics in experimental peritonitis", Surgery 102 (2): 206-214. 1987*
Browder W., et al., "Modification of Post-Operative C. albicans Sepsis by Glucan Immunostimulation," Int. J. Immunopharmac.; 6:19-26.
1984. Dept of Surg and Physiol, Tulane U Sch of Med, LA Quote: "These observations suggest that Biologic Response Modifiers such as
glucan may be effectively employed in patients who are at risk for post-operative infections."*
Browder W., et al., "Protective Effect of Nonspecific Immunostimulation in Post Splenectomy Sepsis". J. Surg. Res.; 35: 474-479. 1983.
Dept of Surg and Physiol, Tulane U Sch of Med, LA * Quote: "This study reports the use of glucan, a beta-1, 3-polyclucose, as a nonspecific
immunostimulant for postsplenectomy pneumococcal sepsis. ...Nonspecific immunostimulation appears to have significant potential as a
treatment strategy against postplenectomy infection."
Browder, W., Survey of Immunological Research, 1983; 2:229-301. 1983.
Browder W., et al., Immunomodulation by Microbial Products and Related Synthetic Compounds, Yamamura et al., eds. Excerpta Medica,
Amsterdam; pp. 354-357. 1982.
Brown J1, et al; "A mutational analysis of killer toxin resistance in Saccharomyces cerevisiae identifies new genes involved in cell wall (1--
>6)-beta-glucan synthesis," Genetics 133(4) 837-849, Apr 1993. *
Buddle BM, et al, "Protective effect of glucan against experimentally induced staphylococcal mastitis in ewes." Vet Microbiol 16(1): 67-76,
Jan 1988.
Bulone V., Fevre m.; "A 34-kilodalton polypeptide is associated with 1-3-beta-glucan synthase activity from the fungus Saprolegnia
monoica," FEMS Microbiol Lett: 140: 145-150, 1996.
Burgaleta C., Goide D. W.; Increased granulopoiesis and macrophage production in glucan-treated mice; Chirigos MA, ed. Immune
Modulation and Control of Neoplosia by Adjuvant Therapy. New York: Raven Press, 195-219, 1978.
Burgaleta C., Territo M.C., Quan C.G., Goide D.W.; Glucan activated macrophages: functional characteristics and surface morphology; J
Reticuloendothel Soc 23: 195-204. 1978.
Burgaleta, C. and Golde, D.W.; "Effect of Glucan on Granulopoiesis and Macrophage Genesis in Mice". Cancer Research; 37:1739-1742;
Jun 1977. *

-C-
Cain J.A., Newman S.L., Ross G.D., "Role of complement receptor type three and serum opsonins in the neutrophil response to yeast,"
Complement 4: 75-86.1987.
Campbell I And Duffus jh; eds., "Yeast." 1988.
Carrow, D.J.; "Beta-1, 3-glucan as a Primary Immune Activator," Townsend Letter; June 1996.
Cerenius L., Liang Z., Duvie B., et al, "Structure and biological activity of a 1-3 beta-D-glucan-binding protein in crustacean blood," J. Biol
Chem 269: 29462-29467. 1994.
Chen Y-h Riby Y., Srivastava P., Bartholomew J., Denison M, Bjeldanes L.; Regulation of CYP1A1 by Indolo{3,2-b} Carbazole in Murine
Hepatoma Cells. J Biol Chem.; 270(38): 22548-55. 1995.
Chihara G., et al., "Lentinan as a Host Defense Potentiator (HPD)," Int. J. Immunotherapy; V (4): 145-154. 1989.
Chihara G., Rivista di Immunolog, ed. Immunofarm.; 5: (2): 85-97. 1983.
Chirigos M.A., et al, Cancer Research; 38:1085-1091. 1978.
Cisreros RL, Gibson FC 3, Tzianabos AO; "Passive transfer of poly- (1-6)-beta-Glucotrisyl- (1-3)-beta glucopyranose glucan protection
against lethal infection in an animal model of intra-abdominal sepsis," Infect Immun 64(6): 2201-2205, Jun 1996. Channing Laboratory,
Brigham and Women's Hospital, Boston, MA. *
Clark A.E., Stone B.A.; "Beta-glucan hydrolases from Aspergillus niger. Isolation of a beta- (1-4)-glucan hydrolase and some properties of
the beta- (1-3)-glucan-hydrolase components," Bichem J 96: 793-801. 1965.
Cook J. A., et al, Infection and Immunity; 40(3): 1038-1043. 1983.
Cook J. A., et al, "Immunomodulation of Protozoan Diseases". Immunolg. Res.; 2: 243-245. 1983.
Cook J. A., et al, "Protective Effect of Glucan against Visceral Leishmaniasis in Hamsters". Immun.; 37: 1261-1269. 1982.
Cook J. A., et al,, "Viscereal Leishmaniasis in Mice: Protective Effect of Glucan". J. Reticuloendothel; Soc. 27: 567-573. 1980.

18/27



Cross CE, Bancroft GJ, "Ingestion of acapsular Cryptococcus neoformans occurs via mannose and beta-glucan receptors, resulting in
cytokine production and increased phagocytosis of the encapsulated form." Infect Immun 63:2604-2611. 1995. Dept Clin Sci, London Sch of
Hyg and Trop Med, England.
Crueger, et al., Biotechnology: A Textbook of Industrial Microbiology; 2nd ed, pp. 9-58. 1989.
Czop JK, Janusz M; "Derivativized polysaccharides with biologic activity, method of their isolation, and uses therefor;" U.S. Patent
5057503, Issued Oct 15, 1991. *
Czop J.K., Kay J., Isolation and Characterization of B-glucan Receptors on Human Mononuclear Phagocytes. J. Exp. Medicine; V.173:
1511-1520. 1991. (Copy available) Dept of Med, Harvard Med Sch, Boston, MA. * Quote: "...human alveolar macrophages ...possess
phagocytic receptors of comparable ligand specificity for the Beta glucans commonly present in yeast and fungi. Pathogens such as Candida
and Aspergilli contain "yeast" glucan, cell wall components consisting of branched homopolymers of Beta-D-glucose with 1-3 consecutive
and 1,6-crosslinked chains and prototypic of Saccharomyces cerevisiae."*
Czop J.K., Gurish M.F., Kadish J.1., Production and Isolation of Rabbit Anti-idiotypic Antibodies Directed Against the Human Monocyte
Receptor for Yeast B-glucans. Journal of Immunology; 145:995-1001. 1990. Dept of Med, Harvard Med Sch, Boston, MA. * Quote (p1):
"Beta-Glucans with 1-3 and/or 1,6 linkages are the major structural components of yeast and fungi and are pharmacological agents in
animals...The cell wall glucans of S. cerevisiae consist of two structurally distinct Beta-glucans: major components comprised of
consecutively, 1-3-linked glucopyranosyl residues with small numbers of 1,6-linked branches, and minor components with consecutive 1,6-
linkages and 1-3-branches."
Czop, J.K., Valiante N.M., Janusz M.J.; "Phagocytosis of particulate activators of the human alternative complement pathway through
monocyte beta-glucan receptors," Prog Clin Biol Res 297: 287-296; 1989. Dept of Med, Harvard Med S, Boston, MA. * Quote (p1): "Animal
studies indicate that beta-glucans with 1-3-and/or 1,6-linkages are active pharmacologic agents that rapidly confer protection to a normal host
against a variety of biological insults. The beta-glucan receptors provide a mechanism by which a heightened state of host responsiveness is
initiated."
Czop J.K., Puglisi A.V., Miorandi D.Z., Austen K.F.; "Pertubation of beta-glucan receptors on human neutrophils initiates phagocytosis and
leukotriene B4 production," J. Immunol 141: 3170-3176. 1988. *
Czop, Joyce K., "The Role of Beta-Glucan Receptors on Blood and tissue Leukocytes in Phagocytosis and metabolic Activation". Pathology
and Immunopathology Research; 5:286-296. 1986. *
Czop J.K., Austen K.F., A B-glucan Inhibitable Receptor on Human Monocytes: Its Identity with the Phagocytic Receptor for Particular
Activators of the Alternative Complement Pathway. Journal of Immunology 134: 1985; 2588-2593. 1985. *
Czop J.K., Austen K.F.; "Properties of glycans that activate the human alternative complement pathway and interact with the human
monocyte beta-glucan receptor," J Immunol 135: 3388-3393. 1985. *
Czop J.K., Austen K.F.; "A beta-glucan inhibitable receptor on human monocytes: its identity with the phagocytic receptor for particulate
activators of the alternative complement pathway," J Immunol 134(4): 2588-2593, Apr 1985. *
Czop J.K., Austen K.F.; "Generation of leukotrienes by human monocytes upon stimulation of their beta-glucan receptor during
phagocytosis," Proc Natl Acad Sci USA; 82: 2751-2755 1985. *
Czop J.K., Dadish J1, Zepf DM and Austen KF; "Identification with monoclonal antibodies of different regions of human plasma fibronectin,
including that which interacts with human monocyte fibronectin receptors;" Immunology. 54:407. 1985.
Czop J.K., Mcgowan SE and Center DM; "Opsonin-independent phagocytosis by human alveolar macrophages: augmentation by human
plasma fibronectin;" Am Rev Respir Dis, 125:607. 1982.
Czop J.K, Fearon DT, and Austen KF; "Opsonin-independent phagocytosis of activators of the alternative complement pathway by human
monocytes;" J Immunol; 120:1,132; 1978.

-D-
Damia, et al, "Prevention of Acute Chemotherapy-Induced Death in Mice by Recombinate Human Interleukin 1: Protection from
Hematological and Nonhematological Toxicities", Cancer Research, vol. 52, pp. 4082-4089.
Daum T., Rohrbach M.S.; "Zymosan induces selective release of arachidonic acid from rabbit alveolar macrophages via stimulation of a
beta-glucan receptor,”" FEBS Lett 309: 119-122; 1992.
Deimann W, Fahimi HD, "The Appearance of Transition Forms Between Monocytes and Kupffer Cells in the Liver of Rats Treated with
Glucan," J Exp Med, p883-897, Apr 1979. * Dept of Anat, U of Heidelberg, Germany. *
Delville, et al., entitled "Le-.beta-1, 3-Glucan et Autres Immunomodulateurs dans L'Unfection lepresis Experimentale Chez La Souris". Acta
Leprologica; 77/76: 273-281. 1979.
De Fellipi J. Jr., Freire C.A.R., Harbach E.t. et al; Celularidade do sangue periferico apos o emprego da glucana, um imunostimulante de
SRE. Em pacientes septicos e em voluntarios sem infeccao; Rev Ter Intensiva 1: 45-52; 1987.
Deslanders, et al., "Triple-Helical Structure (1-3)-beta-D-Glucans". Macromolecules 13: 1466-1471. 1980.
"Development & Comparative Immunology," Editorial Board, Pergamon; 1997.
Deville, et al., "Le-Beta 1-3-Glucan et Autres Inmunomodulateurs dans L'Unfection lepresis Experimental Chez La Souris" Acta
Leprologica 77/76: 273-281.; 1979.
Diluzio N.R., "Soluble phosphorylated glucan," U.S. Patent 487777, Issued Oct 31, 1989.
Diluzio N.R. (deceased), Williams D.L., Browder I.W.; Soluble phosphorylated glucan: methods and compositions for treatment of
neoplastic diseases; U.S. Patent 4818752; 1989.
Diluzio N.R.; Soluble phosphorylated glucan; U.S. Patent 4739046; 1988.
Diluzio N.R. and Williams D.L., " The Roll of Glucan in the Prevention and Modification of Microparasitic Diseases;" in Chemical
Regulation of Immunology in Veterinary Medicine, Alan R. Liss, Inc.; pp. 443-456. 1984.
Diluzio N.R.,"Immunopharmacology of glucan: a broad-spectrum enhancer of host defense mech/anisms," Trends in Pharmacol. SCI.,
4:344-347. 1983. Dept of Physiology, Tulane U, New Orleans, LA. * Quote: (p347) "The broad spectrum of immunopharmacological
activities of glucan includes not only the modification of certain bacterial, fungal, viral and parasitic infections, but also inhibition of tumor
growth."
Diluzio N.R. Williams D.L. et al, "Comparative evaluation of the tumor inhibitory and antibacterial activity of solubilized and particulate
glucan," Recent Results Cancer Res 75:165-172. 1980. * Quote: "Intravenous administration of soluble or particulate glucan resulted in
significant reduction in the growth of a syngeneic anaplastic mammary carcinoma and melanoma B16 and enhanced survival."
Diluzio NR, Williams DL; "Enhancement of host susceptibility to Staphylococcus aureus infection by chronic ethanol ingestion-modification
by glucan immunostimulation," Alcohol Clin Exp Res 4(3): 254-260. Jul 1980. * Quote: "The administration of glucan significantly
prolonged survival of S. Aureus infected control and chronic ethanol mice."
Diluzio N.R. and Chihara, Advances in Immunopharmacology Hadden et al., eds., Pergamon Press Oxford and New York, pp. 477-484.
1980.

19/27



Diluzio NR, Williams DL, et al, "Comparative tumor-inhibitory and anti-bacterial activity of soluble and particulate glucan," Int J Cancer,
24(6): 773-779. Dec 1979. * Quote: "...these studies demonstrate that a soluble glucan preparation exhibits significant anti-tumor and anti-
staphylococcal activity."
Diluzio N.R., Kokoshis P.L.; Serum lysozyme: an index of macrophage function. J Reticuloendothel Soc 25: 85-99, 1979.
Diluzio N.R. and Williams D.L., "Glucan-Induced Modification of the Increases Susceptibility of Cyclophosphamide-Treated Mice to
Staphylococcus aureus Infection". Cancer Immunol. Immunother.; 6: 73-79. 1979.
Diluzio NR, Williams DL, "Protective effect of glucan against systemic Staphylococcus aureus septicemia in normal and leukemic mice,"
Infect Immun 20(3): 804-810. Jun 1978. * Dept of Physiology, Tulane U, New Orleans, LA. * Quote: "These data denote that glucan
enhances nonspecific resistance to S. aureus sepsis, promotes survival during leukemic episodes, and increases survival time of leukemic
mice with experimentally induced staphylococcal infection."
Diluzio N.R., Williams D.L., Cook J.L., Hoffman E.O.; Protective effect of glucan in experimentally induced Candidiasis; J
Reticuloendothel Soc 53: 479-490, 1978.
Diluzio N.R. and Kupffer, Cells and other Liver Sinusoidal Cells. Wisse and Knook, eds., Elsevier, Amsterdam; pp. 397-406. 1977.
Diluzio N.R., et al., The Macrophage and Cancer, James et al., eds: Edinburgh Univer. Med. Pres.; pp. 181-201. 1977.
Diluzio N.R., et al., "The Employment of Glucan and Glucan Activated Macrophages in the Enhancement of Host Resistance to
Malignancies in Experimental Animals," in The Macrophage in Neoplasia; Academic Press, Inc. New York; pp. 181-198. 1976.
Diluzio N.R., Morrow H.S.; Comparative behavior of soluble and particulated antigens and inert colloids in reticuloendotheilial-stimulated or
depressed mice; J Reticuloendothel Soc 9: 273-287, 1971.
DiLuzio N.R.,, et al., "Evaluation of the Mechanism of Glucan-Induced Stimulation of the Reticuloendothelial System". J.
Reticuloendothelial Soc.; Soc.7: 731-742. 1970.
DiLuzio, N.R. and Riggi, J. Reticuloendothel, Soc.; 8: 465-473. 1970.
Di Renzo, L., Yefenof, E., Klein E., "The Function of human NK cells is enhanced by B-Glucan, a ligand of CR3 (CD11b/CD18)". Eur. J.
Immunol., 21:1755-1758. 1991.
Doita M, Rasmussen LT, Seljelid R, Lipsky PE, "Effect of soluble aminated beta-1, 3-D-polyglucose on human monocytes: stimulation of
cytokine and prostaglandin E2 production but not antigen-presenting function." J Leukoc Biol 49(4): 342-351. Apr 1991. *
Donzis B. A.; Substantially purified beta (1-3) finely ground yeast cell wall glucan composition with dermatological and nutritional uses;
U.S. Patent 5576015; 1996.
Donzis B.A.; Solubilized yeast glucan; U.S. Patent 5519009; 1996.
Donzis B.A.; Photoprotective composition containing yeast extract; U.S. Patent 5397773; 1995.
Donzis B.A.; Method of revitalizing skin by applying topically water insoluble glucan; U.S. Patent 5223491; 1993.
Donzis B.A.; Method and Composition for Treating Hyperlipemia. U.S. Patent 4,891,220; 1990.
Drovanti A., Bignamini A., Rovatyi A.; Therapeutic Activity of Oral Glucosamine Sulfate in Osteoarthritis: A Placebo-controlled Double
blind Investigation. Clinical Therapeutics; 3(4): 260-272. 1980.
Duan X., Ackerly M. et al; "Evidence for involvement of beta-glucan-binding cell surface lectins."Cell Immunol 157: 393-402; 1994.*
Duvic B., Soderhall K.; "Purification and partial characterization of a beta-1, 3-glucan-binding protein membrane receptor from blood cells
of the crayfish Pacifastacus leniusculus," Eur J. Biochem 207: 223-228; 1992.

-E-
Enhanced Healing of Decubitus Ulcers by Topical Application of Particulate Glucan. Tulane University School of Medicine; Research
Summary. 1984.
Bisu et al, "Studies on the Structure of Polysaccharides (Glucans and Fructans) Produced by Cariogenic Streptococci and on an Enzyme
Hydrolyzing the Insoluble Glucan I. Structural Studies of Insoluble Glucan, Soluble Glucan, and Fructans," Chemical Abstracts; vol. 38:pp.
374-381. 1976.
Elmets, et al., J. Investigative Dermatol.; 79:340-345. 1967.
Elstad MR, Parker C et al; "CD11b/CD18 integrin and a beta-glucan receptor act in concert to induce the synthesis of platelet-activating
factor by monocytes," J Immunol 152:220-230. 1994. Dept of Med, Veterans Affairs Medical Center, Salt Lake City, UT. *
Ehrke, et al., Int'l J. Immunopharm.; 5: 34-42. 1992
Engstad RE, Robertsen B, "Recognition of yeast cell wall glucan by Atlantic salmon (Salmo salar L.) macrophages," Dev Comp Immunol
17:319-330. 1993. *
Evans et al, "Modification of the Bone Marrow Toxicity of Cis-Diamminedichloroplatinum (II) in Mice ByDiethydithiocarbamate", Cancer
Research; vol. 44, pp. 3686-3690. Sep 1984.

-F-
Federal Drug Administration, "Appendix A Food Additives," Yeast extract (Bakers) - FL/ADJ, GRAS, See Specs 184.1983. Washington
DC. http://www.fda.gov 1997.
Felippe J., Silva M., Maciel F.M,, et al., Infection prevention in patients with severe multiple trauma with the immunomodulator beta (1-3)
glucan 1-3 polyglucose (glucan). Surg. Gynecol Obstet., 177: 3833-388. 1993.
Fernandez-Botran, Vetvicka V.; "Methods in Cellular Immunology," CRC Press. 1995.
Fitzpatrick, F.W., Dicarlo J.F., "Zymosan". Annals of the New York Academy of Sciences; V.118, p233-262. 1964. *
Fleet. G. H., et al., "Isolation and Composition of an Alkali-Soluble Glucan from the Cell Walls of Saccharomyces cerevisiae," Chemical
Abstracts; 85:89819z. 1976.
Fleet. G. H., et al.,"Isolation and Composition of an Alkali-Soluble Glucan from the Cell Walls of Saccharomyces cerevisiae," Journal of
General Microbiology; 94:180-192. 1976.
Fornusek L., Vetvicka V.; "Immune System Accessory Cells," CRC Press. 1992.
Franek J, Malina J, Kratka H, "Bacterial infection modulated by glucan: a search for the host defense potentiation mechanisms," Folia
Microbiol (Praha) 37(2): 146-152. 1992. *

-G-
Gallin, Int. J. Immunopharmac.; 14:173-183. 1992.
Giaimis J., Lombard Y., et al; "Both mannose and beta-glucan receptors are involved in phagocytosis of unopsonized, heat-killed
Saccharomyces cerevisiae by murine macrophages," J. Leukoc Biol 54: 564-571. 1993. *
Gilcrest, et al., J. Am. Acad. Dermatol.; 5:411-422. 1982.
Gillet et al., "Particulate beta 1-3 Glucan and Casual Prophylaxis of Mouse Malaria (Plasmodium berghei)". In advances in Exper. Med. and
Biology; vol 121A, Escobar and Friedman, eds. Plenum Press, New York, pp. 307-313. 1980.
Glovsky MM, et al,; "Effects of particulate beta-1, 3 glucan on human, rat, and guinea pig complement activity," J. Reticuloendothel Soc.
33:401-413. 1983. * Quote: "Glucan administration is associated with the modification of a variety of experimentally induced infectious
disease states as well as the inhibition of growth of implantable and spontaneous tumors."
Goldman R., "Characteristics of the B-glucan Receptor of Murine Macrophages". Exp.Cel. Res.; 174:481-490; 1988. *

20/27



Goldman R., "Induction of a beta-1, 3-D-Glucan Receptor in P388D1 Cells Treated with Retinoic Acid of 1,25-dihydroxyvitamin D (3),"
Immunology; 63:319-324. 1988.
Goodson, William, Hohn, David, Hunt, Thomas K. and Leung, Y.K., "Augmentation of Some Aspects of Wound Healing by a Skin
Respiratory Factor". Journal of Surgical Research; 21:125-129. 1976.
Goto H., Yuasa K., Rylander R.; "(1-->3)-beta-D-glucan in indoor air, its measurement and in vitro activity," Am J. Ind Med 25: 81-83.1994.
Green et al., "Preclinical Evaluation of WR-151327" An Orally Active Chemotherapy Protector", Cancer Research, vol. 54, issued Aug. 1,
1992

-H-
Hagiwara K., Kikuch M., "Anti-virus agent." (Schlerotium glucanicum et al). U.S. Patent 5320849. Issued June 14, 1994. *
Hall MN and Linder P; "The Early Days of Yeast Genetics," Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York. 1993.
Hamuro, et al., Inmunomodulating Agents: Properties and Mechanisms, Chirgos, eds., Marcel Dekker, Inc.; pp. 409-436. 1984.
Hara C., et al., "A Branched (1.fwdarw.3)-beta-D-Glucan From a Water Extract of Dictyophora indusiata FISCH," Carb. Res.; 145:237-246.
1986.
Harada, et al., " Agricultural Biological, Growth and beta-Glucan 10C3K Production by a Mutant of Alcaligenes faecalis var. myxogenes in
Defined Medium"; vol. 30, No. 8, pp. 764-769. 1966.
Harada, et al., " Production of a Firm, Resilient Gel-Forming Polysaccharide by a Mutant of Alcaligenes faecalis var. myxogenes 10C3",
Agr. Biol. Chem.; vol. 30, No. 2, pp 196-198. 1966.
Hartland RP, Emerson GW, Sullivan PA, "A secreted beta-glucan-branching enzyme from Candida albicans," Pro R Soc Lond B Biol Sci,
246(1316): 155-160. Biochem Dept, U of Otago, Dunedin, New Zealand. Nov 1991
Hassid, W.Z., Joslyn, M.A., McReady, R.M., "The Molecular Constitution of an Insoluble Polysaccharide From Yeast Saccharomyces
Cerevisae"; Journal of American Chemical Society, 1941; 63:295-298. 1941.
Hofemeister, "The beta-glucanase gene from Bacillus amyloliquefaciens shows extensive homology with that of Bacillus subtilis," Gene;
49:177-187. 1986.
Holbrook J.A.C., Parker J.L.; Immunization against Leishmania donovani: glucan as an adjuvant with killed promastigotes; Am J Trop Med
Hyg 30: 762-768, 1981.
Holbrook T.W., et al., "Glucan-Enhanced Immunogenicity of Killed Erythrocylic Stages of Plasmodium Benghei"; Infection and Immunity,
32,542. 1981.
Honda S., et al, "Activation of the alternative pathway of complement by an antitumor (1----3)-beta-D-glucan from Alcaligenes faecalis var.
myxogenes IFO 13140, and its lower molecular weight and carboxymethylated derivatives,""Immunopharmacology 11:29-37. 1986. *

-1-
Inai et al., "Activation of the Alternative Complement Pathway by Water-Insoluble Glucans of Streptococcus mutans: the Relation between
Their Chemical Structures and Activating Potencies." J. Immunol.; 117" 1256-1260. 1976.
Inamuzu T., Chang M.P., Makinodan T.; "Influence of Age on the Production and Regulation of Interleukin-1 in Mice", Immunology; V.55,
p.447.1985. *

-J-
Jacques, et al., "Immunomodulator Polysaccharides". Current Concepts in Human Immunology and Cancer Immunomodulation, Serron et
al., eds. Elsevier Biomedical Press BV, pp. 429-438. 1982.
Jamas S., Easson D., Ostroff G.R., DavidsonDd; "Method for producing soluble glucans," U.S. Patent 5633369. Issued May 27, 1997. *
Jamas S., Easson D., Ostroff G.R.; "Glucan Preparation," U.S. Patent 5622939. Issued April 22, 1997. *
Jamas S., Easson D., Ostroff G.R.;"Glucan drug delivery system and adjuvant," U.S.Patent 5607677. Issued March 4, 1997. *
Jamas S., Easson D., Ostroff G.R.;"Use of aqueous soluble glucan preparations to stimulate platelet production." U.S. Patent 5532223. Issued
July 2, 1996. *
Jamas S., Easson D., Ostroff G.R.;"Use of neutral soluble glucan preparations to stimulate platelet production." U.S. Patent 5488040. Issued
January 30, 1996. *
Jamas S., Easson D., Ostroff G.R.;"Method for producing neutral glucans for pharmaceutical applications," U.S. Patent 5322841. Issued June
21, 1994. *
Jamas, et al., "A Novel Class of Macrophage-Activating Immunomodulators", ACS Series, Polymeric Drugs and Delivery Systems; Chapter
S, pp. 44-51. 1991.
Jamas, et al., Biotech. and Bioeng., 1986; 28: 769-784. 1986.
Jamas, et al., "In: Industrial Polysaccharides: Genic Engineering Structure/Property Relations and Appl.", Elserier Science Publ. B.V.,
Amsterdam N.C.; pp. 65-69.
James S., Chen Y-CJ, Von Der Osten C.H., et al., "Spectral analysis of glucan produced by wild-type and mutant Saccharomyces
cerevesiae". Carbohydr. Polym., 13:207-219. 1990.
Janusz M.J., Austen K.F., Czop J.K.; "Isolation of a Yeast Heptaglucoside that Inhibits Monocyte Phagocytosis of Zymosan Particles". The
Journal of Immunology; 142:959-965. 1989. Dept of Med, Harvard Med Sch, Boston, MA. * Quote: "Beta-Glucans with 1, 3-and 1, 6
glycosidic linkages are the major structural components of yeast and fungal cell walls and are active pharmacologic agents in host defense
systems of plants and animals.... The administration of particulate glucans from S. cerevisiae to laboratory animals induces host resistance to
a variety of lethal pathogens by mechanisms involving macrophage stimulation. In vitro studies reveal that bone marrow-derived mouse
macrophages and human peripheral blood monocytes possess Beta-glucan receptors that mediate phagocytosis of glucan particles and induce
release of proinflammatory mediators..."
Janusz M.J., Austen K.F., Czop J.K.; Phagocytosis of Heat-killed Blastophores of Candida Albicans by Human Monocyte B-glucan
Receptors. Immunology; 65:181-185. 1988. *
Janusz M.J., Austen K.F., Czop J.K.; "Lysosomal enzyme release from human monocytes by particulate activators is mediated by beta-
glucan inhibitable receptors," J. Immunol 138: 3897-3901. 1987. *
Janusz M.J., et al, "Isolation of Soluble Yeast beta-Glucan that Inhibit Human Monocyte Phagocytosis Mediated by beta-Glucan Receptors,"
L. Immunol; 137:3270-3276. 1986. *
Jiang B., Sheraton J., et al; "CWH41 encodes a novel endoplasmic reticulum membrane N-glycoprotein involved in beta 1, 6-glucan
assembly," J. Bacteriol 178: 1162-1171. 1996.
Jones EW, Broach JR and Pringle JR. ;"The Molecular and Cellular Biology of the Yeast Saccharomyces cerevisiae;" Gene Expression; Cold
Springs Harbor Laboratory Press, Cold Spring Harbor, New York. 1992.
Jorgensen J.B., Robertsen B.; "Yeast beta-glucan stimulates respiratory burst activity of Atlantic salmon (Salmo salar L.) macrophages," Dev
Comp Immunol 19: 43-57. 1995. *
Jorgensen J.B., "Quantification of high molecular weight (1-3)(1-4)-beta-D-glucan using calcofluor complex formation and flow injection
analysis. I. Analytical principle and its standardization," Carlsberg Res. Commun. (1988); 53:277-285. 1988.

-K-

21/27



Kadish, J.L., Choi C.C., Czop J.K.; "Phagocytosis of unopsonized zymosan particles by trypsin-sensitive and beta-glucan-inhibitable
receptors on bone marrow-derived murine macrophages," Immunol Res 5: 129-138. 1986. *
Kallin E., et al, "New Derivatization and Separation Procedures for Reducing Oligosaccharides", Glycoconjugate J; pp. 311-319. Sep 1984.
Kan V.L., Bennett J.E.; "Beta 1, 4-oligoglucosides inhibit the binding of Aspergillus fumigatus conidia to human monocytes," J Infect Dis
163: 1154-1156. 1991.
Kaplan J.; "Acceleration of Wound Healing by a Live Yeast Cell Derivative". Archives and Surgery", Sep. 1984; 119:1005-1008. 1984.
Kapteyn J.C., Montijn R.C., et al; "Retention of Saccharomyces cerevisiae cell wall proteins through a phosphodiester-linked beta-1, 3/beta-
1, 6-glucan heteropolymer," Glycobiology 6: 337-345. 1996. * Institute of Molecular Cell Biology, U of Amsterdam, The Netherlands.
Kapteyn J.C., Montijn R.C., et al; "Covalent association of beta-1, 3-glucan with beta-1, 6-glucosylated mannoprotein in cell walls of
Candida albicans," J Bacteriol 177: 3788-3792. 1995. *
Kapteyn J.C., Montijn R.C., et al; "Glucosylation of cell wall proteins in regenerating spheroplasts of Candida albicans," FEMS Microbiol
Letter 128: 271-277. 1995. *
Kapteyn J.C., Montijn R.C., et al; "Identification of beta-1, 6-glucosylated cell wall proteins in yeast and hyphal forms of Candida albicans,"
Euro J Cell Biol 65: 402-407. 1994. *
Kasahara S., Ben Inoue S., Mio T., Yamada T., Nakajima T., Ichishima E., Furuichi Y., Yamada H., "Involvement of cell wall beta (1-3)
glucan-glucan in the action of HM-1 killer toxin", FEBS Lett 348 (1): 27-32. 1994.
Kasali, S., Fujimoto S., Nitta K., Baba H., Kunimoto T., "Antitumor activity of polymorphonuclear leukocytes activated by a B-1, 3-D-
glucan". J. Pharmacobiodyn. 14:519-525. Medline.
Kashkina Ma., Freidlin IS., "Macrophage activation by polysaccharides from yeast-like fungi", Biull Eskp Biol. Med 89 (4): 439-441. 1980.
Kay J., Czop J.K., ""Enhancement of human monocyte beta-glucan receptors by glucocorticoids," Immunology 81: 96-102. 1994. *
Kiistala, et al., J. Investigative Dermatol.; 48:466-477. 1967.
Kimura, et aL., "In Vitro Activation of Human Adherent Cells by a Glucan, Schizophyllan". J. Reticuloendothel.; Soc. 34: 1-11. 1983.
Kohl, et al., "Inhibition of Human Monocyte-Macrophage and Lymphocyte Cytotoxicity to Herpes simplex Cells by Glucan". J. Immunol.
Methods; 29: 361-368. 1979. * Quote: "Particulate, cell-associated glucan irreversibly inhibited MP antibody-dependent cellular cytotoxicity
(ADCC)."
Kokoshis P.L., Williams D.L., Cook J.A., Di Luzio N.R.; Increased resistance to Staphylococcus aureus infection and enhancement in serum
lysozyme activity by glucan. Science 199: 1340-1342, 1978. * Quote: "These studies indicate that glucan confers an enhanced state of host
defense against bacterial infections."
Konopski Z., Seljelid R., Eskeland T.; "Interferon-gamma inhibits endocytosis of soluble animated beta-1, 3-D-glucan and neutral red in
mouse peritoneal macrophages," J Interferon Cytokine Res 15(7): 597-603. Jul 1995. * Dept of Exper Path and Anat, U of Tromso, Norway.
Konopski Z., Seljelid R., Eskeland T.; "IFN-gamma inhibits internalization of soluble aminated beta-1-3-D-glucan by macrophages and
thereby down-regulates the glucan induced release of TNF-alpha and IL-1 beta," Scand J. Immunol 40: 57-63. 1994. *
Konopski Z., Seljelid R., Eskeland T.; "A novel immunomodulator soluble aminated beta-1, 3-D-glucan: binding characteristics to mouse
peritoneal macrophages," Biochem Biophys Acta 1221(1): 61-65. Mar 1994. *
Konopski Z., Seljelid R., Eskeland T.; "Cytokines and PGE2 modulate the phagocytic function of the beta-glucan receptor in macrophages,"
Scand J. Immunol 37: 587-592. 1993. *
Konopski, Z., et al., "Phagocytosis of beta-1, 3-D-Glucan-Derivatized Microbeads by Mouse Peritoneal Macrophages Involves Three
Different Receptors," Scand. J. Immunol.; 33:297-306. 1991. *
Kopecka M.; "Electron microscopic study of purified polysaccharide components glucans and mannan of the cell walls in the yeast
Saccharomyces cerevisiae," J Basic Microbiol 25: 161-174. 1985. *
Kopecka M., et al., The Journal of Cell Biology; 62:66-76. 1974.

-L-
Lahnborg G., Hedstrom K.G., Nord C.E.; "The Effect of Glucan - A Host Resistance Activator and Ampicillin on Experimental
Intraabdominal Sepsis". Journal of Reticuloendothelial Society. 32: 347-353. 1982. * Quote: "It is concluded that glucan, in combination
with Ampicillin, has a significant effect on the survival rate of rats with induced peritonitis, probably by enhancing the activities of the
reticuloendothelial system, an important part of the total host resistance."
Lahnborg, et al., "Glucan-Induced Enhancement of Host Resistance in Experimental Intraabdominal Sepsis". Eur. Surg. Res.; 401-408. 1982.
Larm O., Seljelid R., "Water-soluble aminated beta-1, 3-bount D-glucan and composition containing same," U.S. Patent 4707471; Issued
Nov 17, 1987.
Leibovich S.J., et al., "Promotion of Wound Repair in Mice by Application of Glucan". J. Reticuloendothel, Soc. 27: 1-11. 1980.
Lejeune FJ., Vercammen-Granfjean A., Mendes Da Costa P., Bron D., Defleur V., "Suppressor cell induction and reticuloendothelial cells
activation produced in the mouse by beta(1-3)glucan 1-3 glucan", Adv. Exp. Med. Biol. 121 (A): 235-244. 1979. *
Lotzova and Gutterman, "Effect of Glucan on Natural Killer (NK) Cells: Further Comparison between NK Cell and Bone Marrow Effector
Cell Activities". J. Immunol., 123: 607-611. 1979.

-M-
Mahauthaman R, Howell CJ, Spur BW, Youlten LJ, Clark TJ, Lessof MH and Lee TH; "The generation and cellular distribution of
leukotriene C4 in human eosinophils stimulated by unopsonized zymosan and glucan particles;" J Allergy Clin Immunol 81:696. 1988.
Manners, D.J., Masson, A.J. & Patterson, J.C.: "Heterogeneity of Glucan Preparations from the Walls of Various Yeasts". J. of Gen Micro.;
411-417.1974.
Manners, D.J., et al., "The Structure of a beta- (1.fwdarw.3)-D-Glucan from Yeast Cell Walls," Biocheml].; 135: 19-30. 1973.
Mansell P.W.A., Rowden G., Hammer C.; Clinical experiences with the use of glucan. Chirigos MA, ed.; Immune Modulation and Control
of Neoplasia by Adjuvant Therapy. Raven Press, New York 255-280; 1978.
Mansell P.W.A., Ichinose H., Reed RJ., Krements E.T., McNamee R.B., Di Luzio N.R.; Macrophage-medicated Destruction of Human
Malignant Cells in Vivo. Journal of National Cancer Institute; 54: 571-580. 1975.
Mansell P.W.A. and Diluzio N.R., Macrophage in Neoplasia Fink, ed. Academic Press, New York, pp. 227-243. 1976.
Mansell P.W.A., et al., Activation of the Alternative Complement Pathway by Water-Insoluble Glucans of Streptococcus mutans: the
Relation Between Their Chemical Structures and Activating Potencies". Macrophage-Mediated Destruction of Human Malignant Cells in
Vitro; Inai et al., J. Immunol (1976); 1256-1260. 1976
Mansell P.W.A., Ichinose H., Reed R.J., Krements E.T., McNamee R.B., Di Luzio N.R.; "Macrophage-mediated Destruction of Human
Malignant Cells in Vitro". Journal of National Cancer Institute; 54: 571-580. 1975. Quote: "The initial 9 patients studied had malignant
carcinoma of the breast. Control and experimental lesions were injected; subsequently biopsies were performed at varying intervals for
histologic evaluation. Always when glucan or glucan and RF fractions were administered intra-lesionally; the size of the lesion was
strikingly reduced in as short a period as 5 days. ...In small lesions, resolution was complete, whereas in large lesions, resolutions was
partial."

22/27



Marchetti M., Pisani S., Pietropaolo V., Seganti L., Nicoletti R., Degener A., Orsi N., "Antiviral effect of a polysaccharide from Sclerotium
glucanicum towards herpes simplex virus type 1 infection", Planta. Med. 62 (4): 303-307. 1996.
Marrow S.H., Di Luzio N.R., The fate of foreign red cells in mice with altered reticuloendothelial function. Proc Soc Exp Biol Med 119:
647-652, 1965.
Maruyama, K., Yamamoto, K., Nagura, S.; "Method for purifying polysaccharides," U.S. Patent 5602241; Issued February 11, 1997.
Mashiba, et Al., "In Vitro Activation of Human Adherent Cells by a Glucan Schlzophillan". Japan J. Exp. Med; 53: 195-198. 1983.
McCleary, "Soluble, dye-labeled polysaccharides for the assay of endohyrolases," Methods Enzymol; 160:74-86. 1988.
Meira, D.A., et al; The Use of Glucan as Immunostimulant in the Treatment of Paracoccidioidomycosis; Am J. Trop Med Hyg 55(5), 496-
503; 1996. Dept of Trop Dis, Dept of Microbio, State U of Sao Paulo, Brazil. Quote: "...glucan enhances the immune response through
stimulation of macrophages by increasing their number, size, and function, stimulates secretion of lysozyme and TNF by activated
macrophages, increases the phagocytosis of antigens, activates the formation of granulocyte and monocyte colonies, and factors increased
activity of T and B lymphocytes, as well as complement activation. "
Mio T. et al, "Isolation of the Candida albicans homologs of Saccharomyces cerevisiae KRE6 and SKN1: expression and physiological
function," J Bacteriol 179(7): 2363-2372, Nippon Roche Res Ctr, Kamakura, Japan. Apr 1977.
Mitsutake K, et al; "Enolase Antigen, Mannan Antigen, Cand-Tec Antigen, and (-Glucan in Patients with Candidemia," J of Clin MicroB,
p1918-1921, 1137; 1996. Copyrighted. Sec Dept of Int Med, Nagasaki U Sch of Med, Nagasaki, Japan. *
Miura N.N., Ohno N., Adachi Y., Yadomae T.; "Characterization of sodium hypochlorite degradation of Beta-glucan in relation to its
metabolism in vivo," Chem Pharm Bulletin (Tokyo) 44: 2137-2141. 1996. *
Miyazaki, T., et al., "Structural Examination of Antitumor, Water-Soluble Glucans from Grifora umbrellata by Use of Four Types of
Glucanase," Carbohydrate Research; 65:235-243. 1978.
Modification of Experimental Viral Hepatitis by Glucan Induced Macrophage Activation". Elesevier/North Holland Biomedical Press; pp.
363-368. 1980.
Morikawa K., Takeda, M., Yamazaki, M., and Mizuno D., "Induction of tumoricidal activity of polymorphonuclear leukocytes by a linear B-
1, 3-D-glucan and other immunomodulators in murine cells". Cancer Res., 45: 1496-1501. (Medline).
Montijn RC et al, "Glucomannoproteins in the cell wall of Saccharomyces cerevisiae contain a novel type of carbohydrate side chain," J Biol
Chem, 269(30): 19338-19342: Inst of Molecular C Biol, U of Amsterdam, The Netherlands. Jul 1994.
Mortimer RK, Contopoulou CR, King JS, "Genetic and physical maps of Saccharomyces cerevisiae," Edition 11. Yeast 8:817-902. 1992.
Muller A., Rice P.J., Ensley H.E., et al; "Receptor binding and internalization of a water-soluble (1-->3)-beta-D-glucan biologic response
modifier in two monocyte/macrophage cell lines," J.Immunol 156: 3418-3425. 1996. *
Murphy, "The DNA sequence of the gene and genetic control sites for the execration B. subtilis enzyme beta-glucanase," Nucleic Acids Res.;
12:5355-5367. 1984.
Muto S., Vetvicka V., Ross G.D.; "CR3 expressed by cytotoxic T cells and NK cells is upregulated in a manner similar to neutrophils
following stimulation with various activating agents," J Clin Immunol 13: 175-184. 1993.

-N-
Nakajima T and Ballou CE; "Structure of the linkage region between the polysaccharide and protein parts of Saccharomyces cerevisiae
mannan." J Biol Chem. 249:7685. 1974.
Nemoto J., Ohno N., et al; Analysis of cytokine in mBNAs induced by the administration of a highly branched (1-3)-B-D-glucan. OL-2.
Biol. Pharm Bull. 17:948-54; 1994.
Niki L., Allbright L., "Composition and method to enhance the efficacy of a fish vaccine and to stimulate the immune system of fish." (A
method to stimulate the immune system by a beta (1-3) glucan having a beta (1-3) glucan-1, 3-linked main chain with beta (1-3) glucan-1, 6-
linked single glucose side chains); U.S. Patent 5189028. Issued February 23, 1993.
Niskanen E.O., Burgaleta C., Cline M.J., Goide D.W.; Effect of glucan, a macrophage activator, on murine haemopoietic cell proliferation in
diffusion chambers in mice; Cancer Res 38: 1406-1409, 1978.
Norton MD, JA [Prof. of Surg, Chief of Endocrine and Oncologic Surgery]; "Editorial: Annals of Surgery," Washington University School
of Medicine, Nov 1994. Quote: "In a prospective, randomized double-blind study, [Babineau, et.al.] demonstrate that the preoperative
administration of PGG-glucan, a substance derived from yeast that increases the microbial killing activity of leukocytes, can decrease
infectious complications in patients undergoing major surgical procedures...the preliminary results are positive and should be interpreted as
good news."
Nuyen and Stadtsbaeder, "Comparative Biological and Antitoxoplasmic Effects of Polysaccharides, In Vitro". In Advances in Exper. Med.
and Biology, vol. 121A Escobar and Friedman, eds. Plenum Press, New York; pp. 255-266. 1980.

-0-
Ohno N., Terui T., Chiba N., Kurachi K., Adachi Y., Yadomae T.; "Resistance of highly branched (1-->3)-beta-D-glucans to formolysis,"
Chem Pharm Bulletin (Tokyo) 43: 1057-1060. 1995. *
Olson E.J., Standing J.E, et al; "Fungal beta-glucan interacts with vitronectin and stimulates tumor necrosis factor alpha release from
macrophages," Infect Immun 64: 3548-3554. 1996.
Onderdonk, AB., et al., "Anti-Infective Effect of Poly-.beta.1-6 -Glucotrisyl-beta 1-3-Glucopyranose Glucan In Vivo," Infec. Immun.;
60:1642-1647. 1992. Dept of Pathology, Channing Lab, Brigham and Women's Hospital, Boston, MA. * Quote: "Mice challenged with
Escherichia coli or Staphylococcus aureus were protected against lethal peritonitis by the intravenous administration of 10 micrograms of
poly-beta 1-6-glucotriosyl-beta 1-3-glucopyranose (PGG) glucan per animal 4 to 6 h prior to bacterial challenge."
Ostroff, G.R.; "Inhibition of infection-stimulated oral tissue destruction by beta (1-3) glucan (1-3)-glucan," U.S. Patent 5622940. Issued
April 22, 1997.
Ostroff, et al., "Manipulation of Yeast Glucan Structure: Molecular Weight, Branch Frequency and Branch Length". The Fermentor,
9(12)L51, American Cancer Society; Abstract No. 19.; Aug 1989.

-P-
Patchen M.L. [V Chrm, Dept of Surg, U of Washington], et al, "Mast Cell Growth Factor (c-kit Ligand) in Combination with Granulocyte-
Macrophage Colony-Stimulating Factor and Interleulin-3: in vivo Hemopoietic effects in Irradiated Ice compared to in vivo effects",
Biotherapy; vol. 7. pp. 13-26. 1994.
Patchen M.L., et al, "Effects of Combined Administration of Interleukin-6 and Granulocyte Colony-Stimulating Factor on Recovery from
Radiation-Induced Hemopoietic Aplasia", Experimental Hematology; vol. 21, see pp. 338-344. 1993.
Patchen M.L., D'Alesandro M.M., Brook 1., Blakely W.F. Mcvittie T.J.; "Glucan: Mechanisms Involved in Its 'Radioprotective' Effect". J
Leuc Biol.; 42:95-105. 1987.
Pachen M.L. Macvittie TJ, "Comparative effects of soluble and particulate glucans on survival in irradiated mice," J Biol Response Mod
5(1): 45-60. Feb 1986. * Experimental Hematology Dept, Armed Forces Radiobiology Research Inst, Bethesda, MD. Quote: "Both glucan-P
and glucan-F enhanced the recovery of peripheral blood white cell numbers, platelet numbers, and hematocrit values. In addition, both agents
increased endogenous pluripotent hemopoietic stem cell numbers in sublethally irradiated mice."

23/27



Pachen M.L., Macvittie T.J.; "Stimulated Hemopeiesis and Enhanced Survival Following Glucan Treatment in Sublethally and Lethally
ITrradiated Mice". Int. J. Immunopharmac; 7: 923-932. 1985.
Patchen M.L,, et al., J. Biol. Res. Mod.; 3:627-633. 1984. Patchen M.L., McVittie T.J.; Temporal Response of Murine Pluripotent Stem Cells
and Myeloid and Erythroid Progenitor Cells to Low-dose Glucan Treatment. Acta Hemat; 70:281-288. 1983. Experimental Hematology
Dept, Armed Forces Radiobiology Research Insti, Bethesda, MD. * Quote: "Clearly, there are numerous possible uses for an agent such as
glucan, which is a potent stimulator of hemopoietic activity. Currently, we [U.S. Armed Services] are using glucan to enhance hemopoietic
proliferation in conjunction with hemopoietic injury induced by radiation."
Patchen, M.L., Survey of Immunological Research; 2: 237-242. 1983.
Patchen, M.L., Lotzova E.; Modulation of murine hemopoiesis by glucan; Exp Hermatol 8: 409-422, 1980.
Patent Abstracts of Japan; "Production of beta-1, 3-glucan" (24 May 1989) vol. 13, No. 224, (C-599) {3572) & Japanese Patent Application
No. 137297, 7 Feb. 1989.
Patent Abstracts of Japan; "Production of beta-1, 3-glucan by cell of genus Euglena," 15 Aug 1988, vol. 12, No. 299, (C-520) {3146} &
Japanese Patent Application No. 6371192, 31 Mar. 1988.
Paulik S., Svreek S., et al; "The effect of fungal and yeast glucan and levamisole on the level of the cellular immune response in vivo and
leukocyte phagocytic activity in mice," Vet Med (Praha) 37: 675-685. 1992. *
Petre, et al., "Purification and properties of an endo-beta-1, 4-glucanase from Clostridium thermocellum," (abst.) 7-Enzymes, (1981);
95:145879q, Biochemie; 63:629-639. 1981.
Popisil, et al., "Glucan Induced Hemopoietic Recovery in Gamma-Irradiated Mice". Experientia; 38: 1232-1234. 1982.
Poutsiaka D.D., et al, "Cross-linking of the beta-glucan receptor on human monocytes results in interleukin-1 receptor antagonist but not
interleukin-1 production," Blood 82: 3695-3700; 1993. Dept of Med, New England Med Ctr, Boston, MA. Quote: "Because of their
differential effects on cytokine production, beta-glucans may be used to therapeutic advantage in the diseases in which IL-1 is implicated."*
Pretus, H. A., et al., "Isolation, Physicochemical Characterization and Preclinical Efficiency Evaluation of Soluble Scleroglucan," The
Journal of Pharmacology and Experimental Therapeutics, 500-510. 1991.
Price G.B., Makinodan T.; "Immunologic Deficiencies in Senescence". The Journal of Immunology; 108: 403-312. 1972.
Proctor, et al., "Development of a Bioassay for Anti-Tumor Activity of the Reticuloendoethelial Stimulant Class: Reproducibility of the
Bioassay". J. Immunopharmacol.; 3: 385-395. 1981-1982. * Quote: "Intravenously administered DiLuzio glucan...caused dose dependent
increases in the tumor cell loss from the lungs of ...mice challenged respectively with intravenous 125IuDR labeled B16 or T 1699 mammary
carcinoma cells."
Proctor J.W., Stiteler R.D., Yamamura Y., Mansell P.W., Winters R., "Effect of glucan and other adjuvants on the clearance of radiolabeled
tumor cells from mouse lungs", Cancer Treat. Rep. 2 (11): 1873-1880. (1978).
Proctor and Yamamura; "Letters to the Editor: Effectiveness of Glucan in the Treatment of Human Neoplasia". J. Nat'l Cancer Inst.; 61:
1179-1180. 1978.

-Q-

-R-
RaaJ., Roerstad G., Engstad R., Robertsen B., "The Use of Immunostimulants to Increase Resistance of Aquatic Organisms to Microbial
Infection”. J. Dermatol. Surg. Oncol., (1989) 15:1199-1202. 1989.
Radioprotective Effect of Oral Administration of Beta (1-3) glucan" Research Report, Armed Forces Radiobiology Research Institute,
Bethesda, MD 1989.
Rasmussen, LT, Konopski Z, Oian P, Seljelid R; "Killing of Escherichia coli by mononuclear phagocytes and neutrophils stimulated in vitro
with beta-1, 3-D-polyglucose derivatives," Microbiol Immunol 36(11):1173-1188. 1992. * Inst of Med Bio, U of Tromso, Norway.
Rasmussen, LT and Seljelid, R.: "Novel Immunomodulators With Pronounced In Vitro Effects Caused by Stimulation of Cytokine Release",
Journal of Cellular Biochemistry; 46:60-68. 1991. * Inst of Med Bio, U of Tromso, Norway. Quote: "Beta-1, 3-D-polyglucose derivatives
protect mice against otherwise lethal bacterial infections."
Rasmussen LT, Seljelid R, "Dynamics of blood components and peritoneal fluid during treatment of murine E. coli sepsis with beta-1, 3-D-
polyglucose derivatives. I. Cells.," Scand J Immunol 32(4): 321-331. Oct 1990. *
Rasmussen LT, Seljelid R, "Dynamics of blood components and peritoneal fluid during treatment of murine E. coli sepsis with beta-1, 3-D-
polyglucose derivatives. II. Interleukin 1, tumor necrosis factor, prostaglandin E2 and leukotriene B4," Scand J Immunol 32(4): 333-340. Oct
1990. *
Rasmussen LT, Seljelid R, "The modulatory effect of lipoproteins on the release of interleukin 1 by human peritoneal macrophages
stimulated with beta-1, 3-D-polyglucose derivatives." Apr 1989. *
Rasmussen LT, Seljelid R, "Production of prostaglandin E2 and interleukin 1 by mouse peritoneal macrophages stimulated with beta-1, 3-D-
glucan derivatized plastic beads," Scand J Immunol 26(6): 731-736. Dec 1987. *
Rasmussen, LT, Fandrem. Jr., and Seljelid R., "Dynamics of Blood Components and Peritoneal Fluid During Treatment of Murine E. Coli
Sepsis with beta-1, 3-D-polyglucose Derivatives"; Scand. J 63:73-80 Immunol. 1985.
Ray P.M.; "Cooperative action of beta-glucan synthetase..." Biochim Biophys Acta 629: 431-444. 1980.
Reynolds J.A., et al., "Glucan-Induced Enhancement of Host Resistance to Selected Infectious Diseases", Infection and Immunity; 30, 51.
1980. *
Riggi and Diluzio N.R.; "Hepatic Function during Reticuloendothelial Hyperfunction and Hyperplasia." Nature (1962) 193: 1292-1294.
1962.
Riggi and Diluzio N.R.; Am. J. Physiol.; 200:297-300. 1961.
Rios-Hernandez M., Dos-Santos N.J., Silvia-Cardosa, Belle-Garciga J.1., Peddrosa M., "Immunopharmacological studies of beta (1-3)
glucan-1, 3-glucan", Arch. Med. Res. 25 (2): 179-180. 1994. *
Robertsen B., Engstad R.E., Jorgensen J.B.; "Beta (1-3) glucan-glucans as Immunostimulants in Fish". Modulators of Fish Immune
Responses; V.1.; 1994.
Roemer T, et al; "Characterization of the yeast (1-->6)-beta-glucan biosynthetic components, Kre6p andSkn1lp, and genetic interactions
between the PKCI1 pathway and the extracellular matrix assembly," J Cell Bio 127(2): 567-579. Oct 1994. *
Roemer T, Delaney S, Bussey H; "SKN1 and KREG6 define a pair of functional homologs encoding putative membrane proteins involved in
beta-glucan synthesis," Mol Cell Biol 13(7): 4039-4048. Biol Dept, McGill U, Montreal, Quebec, Canada, Jul 1993. *
Roemer T, Bussey H; "Yeast beta-glucan synthesis: KRE6 encodes a predicted type II membrane protein required for glucan synthesis in
vitro and for glucan synthase activity in vitro," Proc Natl Acad Sci USA, 88(24): 11295-11299. Dec 1991.
Roos D, Van Schaik MLF, de Boer M and Daha MR; "Interaction between neutrophils and zymosan particles: the role of opsonin and
divalent cations;" J Immunol 126:433. 1981.
Ross G.D., Vetvicka V.; "CR3: A phagocyte and NK cell membrane receptor with multiple ligand specificities and functions," Clin Exp
Immunol 92: 181-184. 1993.

24/27



Ross, G.D., Cain J.A., Myones B.L. et al; "Specificity of membrane complement receptor type three (CR3) for beta-glucans," Complement 4:
61-74. 1987.
Ross P., Mayer R. Benziman M.; "Cellulose biosynthesis and function in bacteria," Microbiol Rev 55: 35-58. 1991.

-S-
Sakata, T., von Englehardt, W.; vol. 45, No. 174, pp. 58835-58836. 1980.
Sakurai, Int. J. Immunopharmac., 1992; 14:821-830.
Sakurai,, Int. J. Immunopharmac., 1990; 12:675-684.
Sandula J., Machova E., Hribalova V.; "Mitogenic activity of particulate yeast beta- (1-->3)-D-glucan and its water soluble derivatives," Int J
Biol Macromol 17: 323-326. 1995. *
Sandula, et al., Folia Microbiological; 21(3), p. 188. 1976.
Sanjuan R., Zueco J, Stock R, Font De Mora J, Sentandreu R; "Identification of glucan-mannoprotein complexes in the cell wall of Candida
albicans using a monoclonal antibody that reacts with a (1,6)-beta-glucan epitope," Microbiology, 141(Pt 7): 1545-1551; Dept de Microbiol,
Facultat de Farmacia, U. de Valencia, Burjassot, Spain. Jul 1995.
Sarko, et al.; "Multiple-Helical Glucans". Biochem. Soc. Trans.; 11: 139-142. 1983.
Sarko, et al., "Antitumor Activity of Tetrahydro-2-furnal-antetrahydro-2-pyranyl-Glucans Obtained by Chemical Modification of (1-3)-beta
D-Glucan from Alcaligenes faecalis var. myxogenes IFO 13140 and its Lower Molecular Weight Glucans" Cancer Treat Rep. (1983) Rep.
67:275-280. 1983.
Sarko, et al., "Effect of Serum from Mice Treated with Antitumor Polysaccharide on Expression of Cytotoxicity by Mouse Peritoneal
Macrophages". J. Pharm. Dyn.; 5: 1012-1216. 1982.
Sasaki, et al., "Dependence on Chain Length of Antitumor Activity of (1-3)-beta-D-Glucan from Alcaligenes faecalis var. myxogenes
IFO13140, and its Acid-degraded Products". Cancer Res; 38: 379-383. 1978.
Satoh, et al., "Elevation of Colony Stimulating Factors in Mouse Serum after Injection of PSK, an Antitumor Polysaccharide." J. Pharm.
Dyn.; 5: 818-828. 1982.
Schimanski D.; "Cosmetic agent containing natural yeast cell contents," U.S. Patent 4540571; Issued Sep 10, 1985.
Schultz, et al., in "Immune Modulation and Control of Neoplasia by Adjuvant Therapy", Chirigos, ed., Raven Press, New York; pp. 241-248.
1978.
Schultz, et al., "Association of Macrophage Activation with Anti-tumor Activity by Synthetic and Biologic Agents". Cancer Res.; 37:3338-
43.19717.
Schwarz, et al., "Isolation of a Clostridium thermocellum gene encoding a thermostable beta-1, 3-glucanase (laminarinase),"Chemical
Abstracts, (1988); 108:217067k, Biotechnology letters; 10(4): 225-230. 1988.
Schwarz, et al., "Association of Macrophage Activation with Anti-tumor Activity by Synthetic and Biologic Agents". Cancer Res.; 37: 3338-
3343.1977
Seljelid R, Busund LT, "The biology of macrophages: II. Inflammation and tumors," Eur J Haematol 52(1): 1-12. Jan 1994. * Dept of Exp
Pathol, Inst of Med Biol, U of Tromso, Norway.
Seljelid R, Eskeland T, "The biology of macrophages: 1. General principles and properties," Eur J Haematol 51(5): 267-275. Nov 1993. *
Seljelid R, et al, "Evidence that tumor necrosis induced by aminated beta 1-3D polyglucose is mediated by a concerted action of local and
systemic cytokines," Scand J Immuno 30(6): 687-694. Dec 1989. * Quote: "Aminated beta 1-3D polyglucose (AG) causes regression of
Meth A sarcoma in syngeneic mice when injected systemically on day 7 after tumor inoculation. AG does not concentrate in the tumor, but
distributes throughout the body. AG treatment causes release of large amounts of interleukin 1 (IL-1) both in vivo [in the body] and in
macrophage cultures in vitro [out of body]."
Seljelid R, "Tumor regression after treatment with aminated beta 1-3D polyglucose is initiated by circulatory failure," Scand J Immunol
29(2): 181-192; Feb 1989. *
Seljelid R, Macrophage Activation. Scand. J. Rheumatology; Suppl. 76:67-72; 1988.
Seljelid R, "The rediscovery of the macrophage," APMIS Suppl 2:215-223. 1988. *
Seljelid R., ET AL., "The protective effect of beta 1-3D-glucan-derivatized plastic beads against Escherichia coli infection in mice," Scand J.
Immuno 25(1): 55-60. Jan 1987. * Quote: "Pretreatment with beta-1, 3-D-glucan-derivatized plastic beads conferred strong protection
against Escherichia coli infection in mice."
Seljelid R, "A water-soluble aminated beta 1-3D-glucan derivative causes regression of solid tumors in mice," Biosci Rep 6(9): 845-851. Sep
1986. * Quote: "When water-soluble aminated beta 1, 3-D-glucan (AG) was injected intravenously or intraperitoneally on day 7 of tumor
growth, the tumors underwent complete regression."
Seljelid R., et al., "In vivo activation of mouse macrophages with beta-1, 3-D-glucan-derivatized plastic beads," Scand J Immunol 21(6):
601-605. Jun 1985. *
Seljelid R.,et al., "A Soluble beta-1, 3-Glucan Derivative Potentiates the Cytostatic and Cytolytic Capacity of Mouse Peritoneal Macrophages
in Vitro". Immunopharmacol; 7: 69-73. 1984. *
Seljelid R., et al., Exper. Cell Res.; 131: 121-129. 1981.
Serron, et al., "Immunomodulators Polysaccharides," Jacques, in Current Concepts in Human Immunology and Cancer Immunomodulation,
Eds., Elesevier Biomedical Press BV.; pp. 429-438. 1982.
Shandula I., Kogan G., Masler L.; "Structure and various characteristics of yeast beta-D-glucans," Vopr Med Khim 36: 39-42. 1990.
Sherwood. ER, et al., "Soluble Glucan and Lymphokine-activated Killer (LAK) Cells in the Therapy of Experimental Hepatic Metastases,"
Chemical Abstracts; 108:179752V. 1988.
Sherwood. ER, et al., "Enhancement of Interleukin-1 and Interleukin-2 Production by Soluble Glucan," International Journal of
Immunopharmacology.; 9:(3):261-267. 1987.
Shibata Y., "Enzymatic hydrolysis of glucans containing beta-1, 3-and beta-1, 6-linkages. 3. Gibberella beta-1, 6-glucan 6-glucanohydrolase
operative in the selective hydrolysis of beta-1, 3-glucosidic linkages in Eisemia laminaran," J. Biochem (Tokyo) 75: 85-92. 1974.
Shiota M., Nakajima T., Satoh A., Shida M., Matsuda K.; "Comparison of beta-glucan structures in a cell wall mutant of Saccharomyces
cerevisiae and the wild type," J Biochem (Tokyo) 98: 1301-1307. 1985.
Sietsma J. H., et al., Journal of General Microbiology; 125:209-212. 1981.
Sietsma J. H., et al., Journal of General Microbiology; 114:99-108. 1979.
Sima P., Vetvicka V.; "Evolution of Immune Reactions," Critical Reviews in Immunology, 13: 83-114; 1993.
Sima P., Vetvicka V.; "Evolution of Immune Reactions," CRC Press; 1990.
Smedsrod B, Seljelid R, "Fate of intravenously injected aminated beta (1----3) polyglucose derivatized with 125I-tyraminyl cellobiose,"
Immunophar 21(3): 149-158. May 1991. *
Song and Diluzio N.R., Lysosomes in Biology and Pathology, Dingle et. al., eds. North Holland Press Amsterdam; 6: 533-547. 1979.
Spiros J.; Method for immune system activation by administration of a beta (1-3) glucan which is produced by Saccharomyces cerevisiae
strain R4; U.S. Patent 5504079; 1996.

25/27



Spiros J.; Use of neutral soluble glucan preparations to stimulate platelet production; U.S. Patent 5488040; 1996.
Spiros J., Rha C., Sinskey AJ; "Glucan compositions and process for preparation thereof," U.S. Patent 4810646; Issued Mar 7, 1989.
Stashenko, et al., "Reduction of Infection-Stimulated Periapical Bone Resorption by the Biological Response Modifier PGG Glucan", J.
Dent. Res.; 74(1): 323-330; 1995. * Dept of Cytokine Biology, Forsyth Dental Ctr, Boston, MA. Quote: "PGG glucan-treated animals had
significantly less infection-stimulated periapical bone resorption than control animals..."
Stashenko, et al., "Inhibition of Periapical Bone Resorption by a Biological Response Modifier", J. Dent. Res.; Res.73, No. 146. 1994.
Steadman R., Petersen M.M., et al; "Differential augmentation by recombinant human tumor necrosis factor-alpha of neutrophil responses to
particulate zymosan and glucan," J. Immunol 144: 2712-2718. 1990. *
Stewart, et al., "Preliminary Observations on the Effect of Glucan in Combination with Radiation and Chemotherapy in Four Murine
Tumors", Cancer Treat. Prep.; 62: 1867-72. 1978.
Stucker, S.; A Truly Effective Non-Specific, Non-Toxic Immune Enhancer - NSC-24(tm); Nutritional Supply Corporation; 1996.
Suga, et al., "Antitumor Activity of Lentinan in Murine Syngeneic and Autochthonons Hosts and its Suppressive Effect on 3-
Methylcholanthrene-induced Carcinogenesis". Cancer Res.; 44: 5132-5137. 1984.
Surarit R., Gopal P.K., Shephard M.G.; "Evidence for a glycosidic linkage between chitin and glucan in the cell wall of Candida albicans," J.
Gen Microbiol 134: 1723-1730. 1988.
Suzuki T., Ohno N., Adachi Y., Yadomae T., "Serum components induce beta-D-glucan-inhibitable uptake of zymosan particles by murine
peritoneal macrophages," Biol Pharm Bull: 16: 223-227. 1993. *
Suzuki T., Ohno N., et al, "Activation of the complement system by (1--3)-beta-D-glucans having different degrees of branching and
different ultrastructures," J. Pharmacobiodyn 15: 277-285. 1992. *
Suzuki, Iwao, Tanaka, Hideki, Konoshita, Akira, Oikawa, Shozo, Osawa, Masumi and Yadomae. "Effects of Orally Administered beta-
Glucan on Macrophage Function in Mice". Toshiro, Journal of Immunopharmac; vol. 12, No. 6, pp. 675-684. 1990.
Sveinbjornsson B, Seljelid R, "Aminated beta-1, 3-D-polyglucose activates salmon pronephros macrophages in vitro," Vet Immunol
Immunopathos 41(1-2): 113-123. May 1994.
Szabo T., Kadish J.L., Czop J.K.; "Biochemical properties of the ligand-binding 20-kDa of the beta-glucan receptors on the human
mononuclear phagocytes," J. Biol Chem 270: 2145-2151. 1995. *

-T-
Tanaka S., Aketagawa J., et al, "Inhibition of high molecular weight (1-->3)-beta-D-glucan-dependent activation of a limulus coagulation
factor G by laminaran oligosaccharides and curdlan degradation products,” Carbohydr Res 244: 115-127; 1993. *
Tanaka, Immunopharmac. and Immunotoxi.; 14:403-420. 1992. Tapper H., Sundler R.; "Glucan receptor and zymosan-induced lysosomal
enzyme secretion in macrophages," Biochem J. 306: 829-835. 1995. *
Thomsen, "Mouse alpha-amylase synthesized by Saccharomyces cerevisiae is released into the culture medium," Carlsberg Res. Comm.,
48:545-555. 1983.
Thompson I.M., Spence C.R. Lamn DL., Diluzio N.R., "Immunochemotherapy of bladder carcinoma with glucan and cyclophosphamide",
Am. J. Med. Sci. 294 (5): 294-300. 1987. *
Thornqvist P.O., Hohansson M.W., Soderhall K.; "Opsonic activity of cell adhesion proteins and beta-1-3-glucan binding proteins from two
crustaceans," Dev Comp Immunol 18: 3-12; 1994.
Thornton B.P., Vetvicka V., Pitman M., Goldman R.C., Ross G.D.; "Analysis of the sugar specificity and molecular location of the beta-
glucan-binding lectin site of the complement receptor type 3 D11b/CD18)," J. Immunol 156: 1235-1246. 1996.
Tikhomirov, et al, "Endo-1, 4-beta-glucanases of the anaerobic bacterium Clostridium thermocellum st. No. 3 with high heat stability,"
Chemical Abstracts; 110:168879¢g.; 1989.
Todd, R.F.; "The Continuing Saga of Complement Receptor Type 3 (CR3)," J. Clin Invest.: Vol 98, 1-2. 1996. Div of Hematology/Oncology
Dept of Int. Med, U of Michigan Med Ctr.* Quote: (p2) "In certain controlled clinical trials, the increased survival of patients receiving these
immunostimulatoryBeta-glucans has been reported."
Toews, et al., J. Immuno.; 124:445-455. 1980.
Tomos et al., "A protein-glucan intermediate during paramylon synthesis" Biochem. J.; 174:283-290. 1978.
Tong, D.W., Barnetson R.S.; B-1, 3-D-glucan gel in the treatment of solar keratoses; Australasian J of Dermatology, 37: 137-138, 1996. *
Dept of Dermat, Royal Prince Alfred Hosp, Camperdown, Australia.
Truscheit E., Bierling R., Schlumberger H., Oettgen H.; "Process for the preparation of immunopotentiating agents from components of yeast
cell wall material; " U.S. Patent 4138479; Issued Feb 6, 1979. *
Tsujinaka T., Yokota M.K.; Modification of septic processes by B-glucan administration. Eur Surg Res; 22:540-546, 1990. *
Tzianabos AO, Cisneros RL; "Prophylaxis with the immunomodulator PGG glucan enhances antibiotic efficacy in rats infected with
antibiotic-resistant bacteria, "Ann NY Acad Sci 797: 285-287; Oct 1996. * Quote: "Results of these studies demonstrated that prophylaxis
with PGG glucan in combination with antibiotics provided enhanced protection against lethal challenge with Escherichia coli or
Staphylococcus aureus as compared with the use of antibiotics alone."

-U-
Uchida, A.; "Method for treatment of chronic fatigue syndrome, "U.S. Patent 5424300 (A method for the treatment of chronic fatigue
syndrome, comprising administering a polysaccharide which further contains a beta (1-3) glucan-1, 3/1, 6-glucoside bond). Issued June 13,
199s.

-V-
Van Der Vaart J.M., et al, and "The retention mechanism of cell wall proteins in Saccharomyces cerevisiae Wall-bound Cwp2p is beta-1, 6-
glucosylated," Biochim Biophys Acta, 1291(3): 206-214. Dept Molecular Cell Biol, Utrecht U., The Netherlands. Dec 1996.

Van Der Vaart J.M., et al, "The beta-1,6-glucan containing side-chain of cell wall proteins of Saccharomyces cerevisiae is bound to the
glucan core of the GPI moiety," FEMS Microbiol Lett 145: 401-407. 1996.
Vargas-Albores F., Jimenez-Vega, Soderhall K.; "A plasma protein isolated from brown shrimp (Penaeus californiensis) which enhances the
activation of prophenoloxidase system by beta-1, 3-glucan," Dev Comp Immunol 20: 299-306. 1996.
Vetvicka V., Thornton B.P., Ross G.D.; "Soluble Beta-glucan Polysaccharide Binding to the Lectin Site of Neutrophil or Natural Killer Cell
Complement Receptor Type 3 (CD11b/CD18) Generates a Primed State of the Receptor Capable of Mediating Cytotoxicity of iC3b-
Opsonized Target Cells," Journal Clin Invest 98: 50-61. 1996. Div of Experimental Immuno and Immunopath, Dept Path, U of Louisville,
KY. * Quote: "This investigation showed that soluble CR3-specific polysaccharides such as beta-glucan induced a primed state of CR3 that
could trigger killing of iC3b-target cells that were otherwise resistant to cytotoxicity."

-W-
Wang, W., Duen-Horng W., et al; "Polysaccharide-Induced protection of Tilapia, Tilapia aureus P., against Bacterial Infections in vivo,"
Dept of Veterinary Medicine.

26/27



Wessels J.G.; "A beta 1,6-glucan glucanohydrolase involved in hydrolysis of cell-wall glucan in Schizophyllum commune," Biochem
Biophys Acta 178: 191-193. 1969.

Williams D.L. ,Mueller A., Mueller P., Swails W., et al., "Randomized phase I/II trial of a macrophage-specific immunomodulator (PGG-
glucan) in high-risk surgical patients". Ann. Surg.; 220(5): 601-609. 1994.

Williams D.L., et al, "A Sequential Multi-Assay Protocol for the Preclinical Assessment of Natural Product Complex Carbohydrate
Immunomodulators," Develop. Biol. Standard.; 77:129-136. 1992.

Williams D.L., et al,"Development of a Water-Soluble, Sulfated (1.fwdarw.3)-beta-D-Glucan Biological Response Modifier Derived from
Saccharomyces cerevisiae," Carbohydrate Research. 247-257. 1992.

Williams D.L., et al, Development, Physicochemical Characterization and Preclinical Efficacy Evaluation of a Water Soluble Glucan Sulfate
Derived from Saccharomyces cerevisiae," Immunopharmacology; 22:139-156. 1991.

Williams D.L., Mcnamee R.B., Jones E.L., et al., "A method for the solubilization of a (1-2)-B-D-glucan isolated from Saccharomyces
cerevisiae." Carbohydr Res.; 219: 203-213. 1991.

Williams D.L., Browder I. and Diluzio N.R., "Soluble phosphorylated glucan: methods and compositions for wound healing," U.S. Patent
4975421, Issued Dec 4, 1990. Quote: "The soluble phosphorylated glucans are useful for promoting the wound healing process. The soluble
phosphorylated glucans are also useful for prophylactic and therapeutic applications against neoplastic, bacteria, viral, fungal and parasitic
diseases."

Williams D.L., Browder 1. and Diluzio N.R., "Methods and compositions for prophylactic and therapeutic treatment of infections," U.S.
Patent 4900722, Issued Feb 13, 1990. Quote: "The soluble phosphorylated glucans are also useful for stimulating macrophage cells, either in
vivo or in vitro, to produce a cytotoxic/cyctostatic factor effective against cancer cells."

Williams D.L., Sherwood E.R., Browder . W., McNamee R.B., Jones E.L., Di Luzio N.R.; Pre-clinical Safety Evaluation of Soluble Glucan.
International Journal Immunopharmac. 1988; 10: 405-411. 1988.

Williams D.L., et al; "Pre-clinical Safety Evaluation of Soluble Glucan", Int. J. Immunophamac. Vol. 10, No. 4: 405-414. 1988. * Dept of
Phys, Tulane U Sch of Med, New Orleans, LA. *Quote: "Soluble glucan, a beta-1, 3-linked glucopyranose biological response modifier, is
effective in the therapy of experimental neoplasia, infectious diseases and immune suppression."

Williams D.L., et al; "Therapeutic efficacy of glucan in a murine model of hepatic metastatic disease," Hepatology 5(2): 198-206. Mar 1985.
*Quote: "...coincubation of particulate glucan with diverse populations of normal or tumor cells in vitro indicated that glucan exerted a direct
cytostatic effect on sarcoma and melanoma cells and, in contrast, had a proliferative effect on normal spleen and bone marrow cells."
Williams D., Browder IW and Diluzio N.R, "Immunotherapeutic modification of Escherichia coli-induced experimental peritonitis and
bacteremia by glucan," Surgery 93(3): 448-454. Mar 1983. * Quote: "These data denote that the intraperitoneal administration of glucan
significantly modifies the course of E. coli-induced peritonitis and bacteremia due, in part, to glucan-induced enhancement of macrophage
function."

Williams D.L. and Diluzio N.R.; "Modification of Experimental Viral Hepatitis by Glucan Induced Macrophage Activation". In the
Reticuloendothelial System and Pathogenesis of Liver Disease, Liehr and Grun, eds. Elsevier/North Holland Biomedical Press; pp. 363-368.
1983.

Williams D.L., et al.; Curr. Chemother and Infectious Disease, Proc.; 11th 1CC and 19th 1ICAAC pp. 1724-1726. 1980.

Williams D.L. and Diluzio N.R.; "Glucan-Induced Modification of murine Viral Hepatitis". Science (1980), 208: 67-69. 1980. *Quote: "Thus
glucan is capable of increasing survival, inhibiting hepatic necrosis, and maintaining an activated state of phagocytic activity in mice
challenged with [mouse hepatitis virus strain] MHV-A59."

Williams D.L., et al; "Protective Effect of Glucan in Experimentally Induced Candidiasis". J. Reticuloendothel; Soc 23: 479-490. 1978.
Williams D.L, Diluzio NR, "Glucan induced modification of experimental Staphylococcus aureus infection in normal, leukemic and
immunosuppressed mice." Adv Exp Med Biol 121(A): 291-306. 1979*

Williams D.L, Diluzio NR, , Reticuloendothelial System and Pathogenesis of Liver Disease; Liehr and Grun. eds. Solubilization of a (1-3_-
B-D-glucan isolated from Saccharomyces cerevisiae. Carbohydr. Res. 219: 203-213. 1991.

Wolk, M. and Danon, D.; "Promotion of Wound Healing by Yeast Glucan Evaluated on Single Animals"; Medical Biology; 63:73-80. 1985.
*

Wooles and Diluzio N.R.; Proc. Soc. Exper. Biol, Med.; 115:756-759. 1964.
Wooles and Diluzio N.R.; "The Phagocytic and Proliferative Responses of the Reticuloendothelial System Following Glucan
Administration". J. Reticuloendothelial..; Soc. 1: 169-169. 1964.
Wooles, et al.; "Influence of Pre- and post-X-Irradiation Zymosan Administration on reticuloendothelial Function," Rad. Res.; 16: 546-554.
1962.

-X-

Y-
Yanki, et al., "Correlation between the Antitumor Activity of a Polysaccharide Schizophyllan and its Triple-Helical Conformation in Dilute
Aqueous Solution". Biophys. Chem. (1983) 17: 337-342.
Yoxhida M, et al, "Soluble (1-->3)-beta-D-glucan purified from Candida albicans: biologic effects and distribution in blood and organs of
rabbits," J Lab Clin Med 128(1): 103-114. Jul 1996. *Dept of Lab Med, U of Cal Sch of Med, San Francisco, CA.
Yoshida H., Ochiai M., Ashida M.; "Beta-1, 3-glucan receptor and peptidoglycan receptor are present as separate entities within insect
prophenoloxidase activating system," Biochem Biophys Res Commun 141: 1177-1184. 1986.
Yoshizawa, et al, "Effects of Natural Human Interleukin-6 on Thrombopoiesis and Tumor Progression in Tumor-Bearing Mice", Cancer
Letters; vol. 79, pp. 83-89. 1994.

-Z-

27127



