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Abstrct I cnccopoictie effcs of titc rhet cledchla ~c glujcan were assayed in normcal mice and icc
I I te lierciopojet cea II deplcted by clipcc're ito)"C radiat ion. In normnal mice, gI ucan admcincilstrat ion
ililocwd l ive 011 cu101 l bocce mar rcw acd qplcnic t ran splatable jiluiri polt c cmopoict ic sten cells (011-0),

cotimiicd trctcovenarratcprogencitor cells i(O1-I-C), and pure macropcage progenitor cells (W-
I (*I. Ijr, 0icoid plrkcniior cells (C'FU-cei re increased only in the spleen. In suiblethally irradiated mice

cr65i tad,). giltteac increased the number of endogenotus phtripotent hencopoielic stemn cells (E-CFU) when
-i~liiinii'trcs citliet before or ficer irradiat oin. rThe most pronouncd effects were observed when glutcan was
,idininiccierd I day hef'ore. I i before, ort I lI al'icr irradiationt. In additionc, the administration of gilucan
he! ore lettil it radiationt VA1007 rads) enhianced suirvival. The mcost significant results wcre seen when glucan was
id tint c d I day prtior ito i rradiatijoct 1 linc possibility oif using agents stich as p1 ucan to cnhance Icentipolet ic
I cott't it tit loct cdiest 1100t wliccincia lollos itcg ceitnot herapy anid/or radiotherapy is dkisco9

1-1. 1 t. I Iitcose, has been slcovn to I1983a). 1 he mtliple effects of' gittean on the
'dii t et ec oe idl cdancd i cc ctt tile res pons~es. ret ieu loecidot hel inI, itmcmu ne, acnd hemopoict ic

I on illtilice, it Ic.1% beent shlcovc that macrophcage systems thus make glucan an intlriguing candidate for
pil olttt l,ct phlagocytosis, adherence, atnd therapeuitic use in instances of* radiat ion-induced
1.% i/\ ic \~ lt hesis as %%ell as primiarN and seconidary and/or chemiical-induced hetinopoietic and immune

ailh * t espotises, teIcceied immtune depression.
.:s rc isp1oc'e', ittn-tutnor rcsportses%. anid atcti-baclerial, The purposes of this study were to (a) delineate the

> Itinteavl.- iral, accd -parasit ic i espotcses are etnhanced te.mporal hicmopoietic responses elicited by a glucan
follok.ni ticdtiicat administrationt ( Riggi & I i Ltcio, dose knowni to stimulate reticuloendothelial and
191 I \ook-s & Di lt,io. 1963: Dil tiu/io ;96)7: immnce responses in normal mtice, (b) determine the
Di u/i'o, l'c'satio & Saba, I 9't) Kokosi s, Williamns, feasibility of using glucan to enhance recovery from

I. ook & [):[i cub. 1978; l.1u7io, Williamns, rad iation -induced hemopoietic depletion, and (c)
M \LNaicc. Fdiwirds & Kilahaccia. 1979; Reynolds, detercitne the feasibility of uising glucan to enhance

l i i o at ri tic!toct, (Crihlc. Pecters. .letusk i, Scott survtival itt irradiated mice.
& lil ti!to. 198)ot: Cok, Ifliook & Plarker, 1980,

[)i I ti/iw, I ~slp. litc addition, altican hacs beecn showni
C t-. i lt ietiopoliet ic proliflerat ion acnd EXPERIMENTAI. PROCED)URES

dilii i ttot' sipcificaclI\ increased citmhers of*

~~~ - V t n ~ ~ o ! i i \ I 4 - C ) . i d c ;f lk t tr u id ( ( [ L I -c a n cd M *(

* III p i~ tociititor cell, huti also pltilipotent lIn all expericmencts, 10 - 12 week old femnale Cji/ -

tit.p tt iciii cll :hat vts rise ito ititcse leN mice (Charles River Laboratories,
ono-'~' ( I 1'-Si Ii~t\C hl.cit 011icrsed f'ollci.-ticcg Witlicinglort, MIA) were used. Animals were

it tditini-,tia iot (Bltnilc:i & Ciolde. 1977: mcainitainced ott a 6 am. to 6 pan,. light -dark cycle.
it clici, & I ot ,os a I 981t I'at cict & Nlneilit tie. W\aynie Lii, Illox aInd hyperchlorinated water were
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as alilalk all lhbilim, All mice %%ere quarantied and cuthanized and their spleens removed. The spleens
acclimated to laboratory conditions f'or at least 2 were fixed in Bouin's solution, and the number of
%%ccL\ before experiment Lt ion. During this time, the grossly visible spleen colonies were counted.
micc were examilned and found it) be f'ree of lesions Endlogenous spleen colony-forming units (E-CFU)
kfititirine pneumionia complex and oropharyngeal were also evaluated by a method of Till & McCulloch
AIel(donlonmas Sp. (1963). Mice werc exposed to a 650 rads dose of

total~body irradiation in order to only partially
(;lw~woblate endogenous hemnopoietic stein cells. Ten days

P'articulate, enoo' nfe g'" a " glu'" n-" wasi after irradiation, the spleens were removed and fixed
o~ainedfrom D. t~N. R L Diliz t1 julncUiversity in Bouin's solution. Then the spleen colonies formed

kskhool of Mledicine, New Orleans, LA) antd as by the .proliferation of surviving endogenous
prepared according to DiLu/io's modification hmoiticlsweeoued
IlDil nio et al.. 1979) o' tiassid's original procedure
t Ia-%%id,.tly & NieCreadv. 1941). Stcrile salinle Granulocvie-mnacrolhage ctlem * vfiorming cell (GM-
%%;I, used to dilute I.-ticall-l1 to either 3.0 tug or 0.8 CC n ncohg l~s;r~igcl McC~
ing per int. NI ice were then i .i,. i njected via tile lateral U~Y

ptedai Clsoith ,lin 0ith5 t11 %1.11114! or1 10.4 tg per Hernotoietic progenitor cells committed to thei~iritalonsiklig cthr 15 ng r 04 ig ergranlulocyte-macrophage lineage (GM-CFC) were11101c. Normal cotrot mice (not irradiated anld nrassatyed by MacVittie's niodificatioi (1979) of the
~'Izcdt - t atd) nd aditin cntrl mce setuii-sohid agar technique originally described by

ii rrdbill not glticani-treatcd) were injected with
air ~tutalet oltne f seril salne.Bradley & Metcalf (1966) and l'luznik & Sachs

(1965). 'rhe uipper agar-miedium mixture for cell
suspensions consisted of' equal volumnes of' 0.660,1

(i '!%('CfWI~tagar and dotthle-strergt supplentenid CMI RI. 1066
I ef sNtspettliromi lepIcscticd thle pool of' niedium. The CMRI. 1066 was supplemlentedl xit iI

1 itc Iotnl thre itice. ('0l% werie flushed toin Fittal cottceentrations of 1011 I1l I11s, 51ill trypticase
!C1111 ib 3 [Itl ot I ta1Nk' Balanced Salt Soltiott soy brtotl). 511/'o heat-inlactikated hlorse serim,

It Ii cYOr aitm.,l 5" -mttilis'atcd fetal bovine antibiotics and .-asparaginle (30 pg/niI). lThe IWear-
,ermrn Ilt1S.Splecits %%ere pressed throtugh a me~dium~l mixture for thie lower feeder layer cotnsisted

st~tttcs'sel mesh screenl. atnd time cells were waslied of* equal volumes of' 1.00/16 agar and supplenmented
from thle screeni wit li ml of' I115 pISSlus 50,I I Ill1S, double-strength CM RL. 1066. Both pregniant itouse
I hie rotat number of* inutleared cell% iii each uterine extract (P1M UE) (2.5%' v/v) and mnouseI.

%%;isi I% sa detertinniled bN countiigi le cells onl aI cell-conditioned miediuntl (t.CM) (I13%/ v/v-) were
A fi lo,:% tomuner . added to each I nil 'cder layer as sources ol'cotonty-

stimiulating activity (CSA). Colonies (>50 cells) were
/I counted after 10 days of' incubation iii a 370C

H11.1elil at otal-body irialiation adirinisicred t'ron humidified environment containing 7.594 CO,.
,h Ai~I H RI '"(o source il dt(ose rate of'40 r ads/uin Hemiopoictic progenitor cells committed only to thc

inacrophiage lineage (MI-CIFC) were assayed by the
nn'c ii al radni oinLAP~ jilen'..technique described by NlacVittie & Provaznik

(1978). Double-layer agar cultures were prepared as
C' in * fr~ni~ni iil Cit) asayitl the GNI-Cl-C assay except that no CSA was

Spilecicji :olom~-fo (rimugit utnit, ((F has e been initially incorporated into feeder layers. This initial
'Ilmn o ais I ront lIre clorratl troliferationi of absemnce ol' CSA eliminated the proliferation of GM-

pitir p't etlit treijoe cs ernclkI. E-\ogetnouis CFC. Two days af'ter tire cells were originally plated,
Tltclt co0o0n1 -t\ottiill ' n w (i ) sscrc ealtiated CSA was added by incorporating PMUE and [CM

111111. i&e trdi .. NILCt.lloclr (1t961I). Recipient itnto aI mixture of' suppiemented CMRI. 10(6
!11KC \%Vtc LAPrtst'l 11, 9(101 rads of1 total-body conitaining a final conrcentration of 0.33(li agar, and

,t~t~ttii~ t *iite tocate pipeititig 0.5 tin o' 1his imxure on lop of* thne
11t1,1ii'0tcttic~c ftell) cells. [hnree ito 5 Ii pres uslv cultured cells. Cuiures %%ere incubted

h tl, otc fr3iar i0 os r5 tP len cells for art additional 25 days at 37C iii a Inumiidif'ied
* .tt ceed Ito tlie it rdiated recipients. fel ci lmtiosplicre contairin 7,50I (CO, bef'ore Scorifle
as t c ;rustiatratu'r ie reciiets \kercecolony lIorniation.
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I~~~tm'd cilin~trningunl ('U-e assaji' thati the splenic hcmnopoicltk responses. e.g.
Hone iarros% and spleii hemiopoictic progenitor 115-1I35%/ of normal control values in the bone

cells voininitted ito the crythroid lineaige (CrlJ.e) marrow vs 270- 500%/ or' normal control values in
A cl C 1aaed bv a modi ficationi oft lhe original C1 u.e the spleen. Interestingly, bone marrow CI-LJ-c values

Plasnia ':lit technlique described hy stephenslonl, never rose above normal control values and, ii fact,
Aseirad. Nfxicen & Shreeve 11971). [-,tel ingredient were in most instances lower than control values.
\%a% either reconsitituted or diluted wvith, 'rhis erythropoietic depression, however, was only
sUPPlemenlted alpha mledium (SAM) (WVeinberg, temporary, 'and by 30 days post-treatment,
\k~at uh.. \tacVittic & Hat. 19$ 1). Btriefly. it heniatocrit values in glucan-1P-treated mice had
it u ke I til or' tile plastiia Clot suispensijon, lie returned ito normal IControl va lutes cra ble i).
tolltmsly \%Ci etcified: o). nil cells (5 x Ills
nucleated cells), 0.3 nil HIFIIS, 0.1 nil 25qo bleef Glucan-P's effect on enhancing recovery, fromn
enibrw. estract, 0.1 nil 1t0(1,1 bovine serumt albumiin, radiation-induiced /,enopoietic deletion

0.1 l (0.t02 nig) i-asparagine, 0.1 ml 10lM 2- The endogeneous spleen colony assay was used to
iiC1et Ilt oct hanloI, 0.1 tiu er t thropo jin i Fp). antd screen gluca ii- P for its abhilit y to en ha ne

I l of, 3' C bo ine cit rated plasmla. lmtn11ediatcty- lietiiopoietic pluripotent steinl cell recovery whenl
I t thle inimure was pipectted into each of six administered bef'ore or after a licnmopoictically'

itie .orr c el SltepIllc encseppani cmrmsn ds firdain al rs~

te'p~ecly. ( out rot clots contained SAMI in place enhanced 1i-(CEUL response was anticipated. hothI a
a t I 1 mtt ir ai oti at, 11 ( I ), i n a "11 2 d s 1 .5 lilt' and a 0.4 tu1f ghicatr-1 1  (lowe W ere u1sed iii

p rati li , ot , %% v.r r iru t r C '' (1 1 \ )-l , in air l u \% di 's Er d c o Ctis I tha t d isc retle c rurlirta i le I -( Il
Iot~Li CIt~t ~ Lt~il use u iti ~ Colotries curiuM lie obtainled. 6. ;lcarr-I' was (1161C --

~iicr uI~tu~c.arid stairllkd w ill bll/ithlr mrid cfttectiic at enhanrcitng E-CFU numbers even when
Icod, Slirkc'c & As\elrad, 199) *N administered as long as 17 days before irradiation.

V I %l c Ct'incd aIS an1 ilndididul Jh±tt f I lowever. as tie interval between gluican-11 treatniett
c~ctt orrnr~c brtidinrposuisccell, ad irradiation was shoritned, file F-CEU respotise

hecamie miore protnoutnced, wit i almost equally
I (IIO~t/I'S -dramatic effects beitig observcd with gtcaii-1)
llt*~ in~ al sl dic ss crc espostd to 9WX administered at either I day or I It before

J h , k r a lk t iodl* i r di t o n i d t wit, .ti isa1 Q a r d io n. A lt h o uig h n o t a 's prlo oitt ced as
c~i ke dal~or r prio o 3r das.preirradiatiori rtlticani-P1 treatmlent., postir-radianionl

gluicar-1 1 treati went was also qluite effective at
enhla itci ng E-IT. E coltony formatin. lin fact , g Inca ii-

RI t I~ I's 1) g i se I In arfte r irrad iat iotu was almont st as effect ive
at ilacii -I colony lortinationl as wvas

1 'ii,'..,. I It1*t 0o 4 If (I *rfc, I\ti ol E:114(,11 P i a girtican-I 1  ad in in ist red I Ii he fore irrad ia tion.

Il1111t1kil ,r ii.tt0k .11 I' i slciric BiCaruse oft 'gltncal .S allilitv to enhan11ce
Cilil~ T CI N, (.\ Al I ( " \ l aidl CH1I c iteniopoict c recovery when administered bothI before

cspoosc 'inrio riral rik. I tcpt flt bioth marrow and after irradiationi, thle ability of this agent to also
I I c. fit. aIsolrnlc 1,iiiticlr o!' these various enhlance suirvival in otherwise lethally irradiated

lciIp!.lCctielits all increlased f'ollo\inre glucartr atinuals \%,is nest investigated. Based onl the E-01EU
P .tti it'll~ Ott Pak spiciric. respoinses \%Ce results, glucanl-P was admiinistered eithecr I day or

'trl'it en:lk o hscrs ed days jilter cirucrur l.1 I It before or I hr after irradiation. As illustrated inl
I :~i~ri~r? I ic hotie rirar I is ( -s res.ponlse also Fiv. (6, 1.5 tug ilt gltucati-l adinistered I day before
;ri'ik ~ d- 'I s post Ii ealtrIcur hossceer ilteak anl otlrersise lethal dose of' irradiation sietiificalltly

AII ( \ I (.t1ild \1(I ( irrt~plse did riot enhlanced surs ival. Thirty daiys prlstirradiation, 5I ill
Ot .111!1I di. I I post *nr .1rrrierrr . lre litrrc 1at ros0\ of tire 1.5-tug glucan-P-nreated mlice were aliv.e.

icliO~,C 2- eoi % Crc Aso 1irrie11 less slrairratic Ailholgh tire prolocol tor these studieS inlluded onlyV
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S tliilale,d 1 inopoicis and lnhinced Suivival 927

lnle I. llenatocrit valuies In glucan.P treatcd ,nice

Day post Slucan-P treatmeni
5 I3 17 30 60 90 120

3|I , t t i t \ aInL"

Sot notialal control I2 t3 98:t2 833 89±4 99:3 101±3 100t2 102±3

Table 2. Eflfect of pre. anti post-irradiation glucan-P treatiment on E-CIU

Pre 650 rads Post 650 rads

I il iCOt ylocat-P 17 31 5 1 It I I 3 5 1 17

! i ii .~ t i%%

0 4 ma! i 241 174t29 iti1±45 30652 590 )90 548±66 539±60 408±48 141±48

I .it%: ti 24) 326±26 442-t45 99(1±t1 1503±177 1448±174 1355±139 447±95 260±35

"Radiarion coirol iTCF value% fol 17, 3-, -- .- I, - Ih, + lh, + I, and 4 5 days were 1.92±0.2, 2.0±0.3, 2.1±0.4.
I 4 . i04. _ 2 tf.e6. 1.7_0.7, 2.3±0.7 and 310.3.8, respectivel.
'soti itanit ale due to conl uent colony growth.

Ellect of Preirradiatian (-1 day) GlucanP Treatment
* On Survival Of C3HNeN Mice

801

1 ( .'iGa. n P 900 d 4

Oil .ds 111411t01 h

0 5 to lb ?0 25 30

DAY Pl'S fOCo IRIRAIIAIION (900 tads)

I I ' 3 I cci'l o t doses of .ilhcrii-3' on 30 da siirvival of C. 1/3ieN mice when injected I day hcforc 9(W) rads of
L'tlu li ladiafioli Pr clcnl Num is al is hased on ciiiiihialtivc data obtailed ifrom 5 - 15 indis idual survival studics.
R.,dialitl onciiiol dt11a arc a%'td on N*iiriil of 21 iiice, 1 .5 rng gluean- 1 

data are based on 83 mice-, and 1.4 mug glucan-
data aire based on 56 mice.

,i it, k ur is 4t 0  ol tlcsc iriadialctid lice ctliaulcin r sivivni siilail iradiate ilice.

I oItsJ it 11 I.5 tliL' of pttlullii -' act il'lly exhibiltd Similar to radialion cotillrols, iloit' ol these inlitC
loiii-ternl .iursial andt were' ultimately crlltlilitcd survived beyond 21 days posti!radiation. Iigurc 7
i2 I A month .iffr irradiation. 1ts cotllrastl. the illustrates the survival effcis of glucan-3P

'o ' II .1 1 li 1hil I' iosr 1 ,1 .I ltilt c!fcti ' a l admnit istered I It hefore letihal irr !adittion. As cant he
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NO .NII %i l ii mice r'ceiving) 0.4 injtio' gliucin-P1 heniopoiet ic depletion, (Hamnmond, 'Tompkins &
did not' khile Ic rout radiat iott cotitrok. os sr Miller, 1954; Bes icerral', 190:. Crotikiie & Bond,
'til1 oII imie 1 0ei6011V the 1 .5 Ingj ilucaii-P (lose 1 960; C ollis, 1979, Broerse & MacViti je, 1 984) we

%'. itI' douI po oed , esel cii 1tomyll I longpi c111 s pee il'ivalII evalIuated ( lie Ii 'iiopoiel ic effects of
01MWi w ~,lt: ? 10dalvsi\was not differvtii 1rom t hat gilican.I'1 in thie dlose rang'e thati has bieen shown to
,1i I ,id iaion cnoin ls. A It I ii h 1,5 Inig g1 cani-I' elicit en I:im iced ret ico loendot hel ia anud 411in1i.111C
! iiincii did e~hibii sollie posit iS effelks 011 retsposc.

% l s hn adinistred prior tit hradiiion, it rlwcse studies have clearly demonstrated several
% .I, not vi iet Is e %%hell adliujuistcred after irraudiat ion Uffects tit gIlucaii.P on normanl mutrine hemnopoiesis
I1 lewe Ni Ill fl \\ hell idnliliNie~red amnd on hemiopoiesis and survival in irradiated mice.

ii nl~uuoi.glll~aii-I' aitiall\ indui:cd dvait I: irsi, ouir restilis conicering tile temporal effects of
ih'i C .ui'islh 111,auu ill radiationl coltrtok, Thlis effect 1.5 nig of glican.P1 ott spleitic and bone mlairow
A' 1i' JOW titciident, \% it he higher 1. 5 11i1 lutcau.l (I'llA-s. (iNI.C'IC, NI-ClFC and CFU-e clearly
'10 11011V mot0e ducii meniial th1atli limser 01.4 nig conftirmi previous Studies suiggestinig thatt particulate

Au it P d.'c iucan, inl a dose-dependent manner. call enliatoce
hemiopoicsis in normial mnice tilurgaleta & Golde,
I1977: I'aictien & l.ot jova, 1980; Patcheti &

DISCI KlacVittie, 19t83a,b). Ini the stuidies presented here,
stiii and progenitor cell hetiopoietic response.% were
evident as, early as I day post glucan-11 treat ment,

\'calfl .. ldtit0 rvgtaiing land Ii paitictnlar ustially peaked on days 5 - 11 post -treat ilet. Indl
'Wi 11ltip I lic hin opi ieiic proIi telUt ioni and 1had eit her ret ornied to or were decliin g towa rd
'1 kIcI laie it'll ill Ole %Telti cell lesel ha' c a vai ietv oft normal control valucs by 17 dlays post -trealnieuit.

'Ct ICillil ( linc sili beluctit ss mild be to Bone miarrow erythropoiesis was tile only
* i ICItIi I a i ri huted to thie heinop uieiic hentopoict ic response nioi en hatnced . If owever, tihe

if *i C t Iloss i up i rrad ia i oii anrd/Air t remen dous increase in splenic eryt hropoiesis
* 'zm1iteip lNe reiiltocid'tliial aIndl apparently compensated for the decreased bone
.1:1in. lcoiitiioii arc kcriticatI\ unpot it inl marrow crythropoiesis, since only a traiisient anemnia
'21',! lie ticeolilor .vlpt:Icvnia ,tssiwialtlds "ili was, appatrent in lcn-trae mlice.

Effect of Preirradiation (-11 hour) Glucan-P Treatment
100 ~-...on Survival of CH111N Mice

I.O I

* I

S~0 -ads.

04 ", in 25n 30 'O

DAY POST 6nCoI IRRAOiATiON (900 radsi

I t1 o, mo ~t doses oi AUtCili-I on 30) day survival of CH/ieN inice when injected I hi bet'orc 900 rads ofetcohaii-
I .,t~i ,. tcr tl'nu~n \stl I, based onl emiiu atisCuua obtained from 4- 15 individual survival situdies. Radiation

*.':t , ; data ;ir 11.1 oI Ol %U j iI k 2()l nudje, 1 .5 Ing git lialli.P data ire base;d oin 59 mice, and 0.4 Ing gt ucan -P dat a are
based onl 54 mice.
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Ef fect of Postlrradlatien W. hour) GluceniP Treatment
100 on Survival of C31HIHIUll Mice

60 \4 Mil OWIMgaP - 1O Fills

~ 0000 eds C0111ri](1

20%

* I0 5 10 15 20 25 30
DAY POST SOCo IRRADIATION 1900 isdill

I iv N I I tedsI t'f Iso doses of 'Iitcan-I1 on 30 days stirs is at of CM'HeN mice when injected I h after 9W0 rids of Cohiilt-6(t
1d1khton. V et~x ceo t sor ka is bamsed on timrula it C data obtained from 3 - 15 individual stirvi sal st udies. Radiat ion control

on1 N1I l~ t srt ial Mt 201 In itx, 1 .5 nli r~tiucam* I data are based onl 67 mnice, and 0.4 Ing faiuca n-P data are hased onl
301 mlice.

\tid, fil e ,thilit. of gluttan l o enhance Aldermian & Gillespie. 1957: B~oggs, Marsh,
liciotit.pit. icecos clv ilt irradiated mnice was also Checrveniek , Cartwright & Wit robe, 1 968; Miori &
,tcitlIlal~ IJctI. lin paritilar, it asshown that Nakamura, 1970). The substatnces used have beet as
cLudiit 11 :ouild %igIniictntl% incecase pluripotent diverse as ground glass, carbon particles, non-species
hettwlpoilet ,fsei ell C titun1hers (as mneasurled bN fihc related sertini, and endotoxin. Almost all these
FI( I I aIssa% .) ill partially hetnopoictically depleted substances produced the best "radioprotectivc''
mince it iniected eithter hefore or after irradiation. *File effect in mice when administered I day before
111011 'tt.tiItdliC: inkci tesw %ct L. ohsetsed Will) glitcatit-l irradiation. I lowet'er, itt additioni to the timling of the

.tttttiwc t-te I day] befote. 1 It bet~ote. 01 t It injctlio., tile rote 03' itt jeel % ;Is also shown toI
.1it Ii.tstimtloII. Itt amtt Hi Lt C\t'tt itlielti gplicaltI itntluence survival resuilts. The sirs isal resuilts Wve
!!C.:itIICnt I das\ hetote ili d iall \lt s slliyhll ole have obtainied with i.v. I day glucan-11
ctiliwiit liltatn tttitclii I It Kclove irraiitti. and adntinitration in general, correlate with ptes tois

,?IitIIl :I1,t11 tic,tIitetfil I It ittt't ittldiitoti. .idiliiititid substanlcesI. Is -it witlt respect to tbo~t-
I al.1k(i e t. : th at Ilrteiicaii-l' adtnittilwioi irradiation 12ttcatl-P) trcatntentl decteasing~ stoitvial

,o:IiJI , ilil kattti iili'liifl" Ntiivis il tolossmeli (rathler tltati ittreasitg oir tiot chjttiitig %ttt%.;1t), a
lilt-liti I lt~t Close, II3 ii tldilio oti v sa k lo sitttilat phlcnemetnu has lieln observed %%itlt tpoll
tLeItii'itsit.ttctl. spctilas . I nw Ii o ,u Ilalu~t-I. iirasiatioti.ll i d injti o3 L'iloio\ ii. Iol) Cettit.,
Iliiitlelel~cl I J.11 IehiknL 1111dialion, siygiiica al, it either gliteatti or ettdotmsiti are ittjeeii ilts) 11kVc
Ill rL IL ! tcti sort ka iXi. 7?' 30 days), andIL theC 2 3 days alter 900 rads of irtitdiatioa. all animals

kal l't Alt l~lItlkIIi P' mtlillilitijerctl 1 1t hetfote dlie altitost iiuitediately (Sutitli vi al. 1957, Plcln
'It *dikii Ittl itlat1ittlalls% iiicwod short-term survival uinpublishecd observationts). Since ouir lneati- I'
I I t d, t .t I llomssei ss ien glical' \\as preparationt was eitdotosxin-Ifrce (as determined by
it1":A 11 d Itosiraa tion ot otid stat survival (lie Litnitilus I ysate procedute). our deccsed

'Pa i IVAts'1. hiiiail i l~sd~tsL'dJlt comtpaieI ito %nrvisal cotild tnot 11a1%L Ilen0 !lie to ettklt\lsl
.. tarjil k'iiltlit*. conltamtinattiont Ii ourt gltican 1'. Wallier, wec lnspei

)LIl [it sel, aI \t Cl5if other stibstatnces hase that thle decreased suirvival seen with post-irradiatioit
Kei shts i ottr sttistat inl irradiated tulice adtiiniriiott of glucal-l" anld eidotoxsit is a1 itoe

,s~ih.'siitii. :,,~sss . 1 retatt t';stii. getneral t'ttitiiilettol prollahly itidtivibilc Its oiliert
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\\ell s s i. I ift rest igl\ \,icw havse alIso beenl gin La ii- I day beftore i rradiatlion, pitr ipot cnt
\\%Iking with aI difIferenit g ica n pi epa ra lion (gi ucani. hem opoici ic sI em cells% have enlough of .1an

I , a soluble Il-I, 3 fillcan!), MsIMI is capable oft opportutnity to nt only proliferate, but also to
prod netng the stite dramna tic s L rv iva I-e itha nein g di fteti U I into p rogeniit ors caplable of giving rise
01'"t% ;s yhican-ll or endolosit \%hben admtiniistered to) I he( maltureT Iut1itofl eIlments of tile
I da ,i before irradiation, hutl does not decrease retictiloenldothelial and immune systems necessary to
surm sal (and, ill fact. is evenl slightly radiart-oective) -cotiend with the surgence of enidogenouis pathogens
ss hen admrin istecred a tivr i riad julio n (I ate heni ('t at. , t hat seconudar ily in due death 10It - 20 days post-
ti 1publl ished re01lt1%). St udies it) furlher eoaluate the irradiiation inl the 900 i-ads dose range (H-amumond el
nwch an1kll. iof i e di tleteiii al ef fect s a i pre- antd~ at. 1 954; Ben ucerraf 1.I960; Cronkite & B~ond,. 1960.
past irradiatian glican-I' ireatinicts OIL survival are Collins, 1979; l~roerse & Mac~itie, 1994). lii tact, it
suli eili libeing conidted in ou ia hora Ic a v has beenl shown th at recovery ofI thle different ia ted

A \arietv oft tnechantnis have beven hypothlesized progenitor cells that do give rise to grantilocytes and
I,, eixplaiti thle capabilities of iiiietOtis macrophages is more acceclerated in miec trea'ted with
"ratklic'proteise- agenits (e.g. ground glass, carbon glu1can-P I day before irradiation thant in ii1ce

tLtieendoamii, eic.). Moast ot the0e agelis are treated with glucan-l' Just I Ih before or I It alter
I tdiiI~ldIO~\ 0)111Y ill tiCletiopoictic syndromle irradiation (Patclieti, 1983; Paiclien, Mlacvittie &
adiation dose range. Thus, it is noat sirptising thlat Wat hen, in press).

ticimopoict ic tirt cclion and i/or en ha need lIn spite oft. le uIncertIa itis cs oncering tilie

heini ipo jel c recotli liLiiOil t'o!lassed byv en hanrced meehaii ss by w hiclh giLuii- P in cdi ates its efIfects,
reI Vlslit LT t iendageliills pat litgeuls aliase enshowit it is ntpiarciit thiat gliichiit-I' is a potei Iitiiioploictic

I't, iiill h,iinjg adiitisti atiaii at' I Iic.se agentls. stiiiilaint illnotirmal iiiice aiid in radial aul-depleted
Sinice thte F-CIA! assaI. nicasm, li ep Lirradiation imice anid thiat gILuiit-I' admn inis tered I day. prior ito
co.l~e;' t endog cii- at tltir i imen I telopoiet ic ot he rw ise let ha I rud iat ia i in the heittopoict ic

steiii kells tie. the cels tlili whiti all oi liet iiatiire svtidriiiiie dose tailt.' callt %igtiiicaiitlv elithatne
1111111 Lu isiiii. livi bloodI, iml tiiitle, id suLtiv1a I . Ili adil~hioiti, ss'Ieit 0 iiitjittcd it) oilivfi

t~itilieiilibticihu stetiis 11htitualely .irLsct at direct Itisiioi cal -radioprotectis'. glucan-l' htas tile
,wcl' tiiionl Ilas been SuLecest ed bvletse i alli agenit's ad va liages of' beinig 111!o\ c, * onpyrogeiic, antd

tieiiapaeti-eiiianIiiOptettiafl (Its measured b\ the il'tiiiately it canl tic meiaboli/ed to gluicose anid

F t asy aitd i, sill Vival-enlliaticing patetiial ill iiili/ed nutritionally ais aI food source JlIM it),
iluelcaaic sylitioiim aiatiaii dose riielte 1983).
0,n1i.111. Bu Ldd & I. or Id k. 1 966; k in ia tion . 6duca n-'s helleni antIC~ d sulrv i al -en hanicintg
keiierlinlF StLIiPtIi & ( ;ClU1111 tOXat. (Is ol 1t1e CapabiiiieS, Coupled %wit I its ability to
dc1ItiL'iL'sv tse obsci sed iI FIC 11 iiL111iiLls alit nonsp~ecit'ically Stiiiiiitie resistiliec to at variet tt

s dLSSC kid t'i.1INSilk t I,\ t kl\d. I It, ;intL I t \t~ii ilial. and t'lingat iiitecliiii miakte gtliii -I'
*1 ~ ~ ~~ ~!tLLsal-I' licatliillL, LuLL kl, its.' NwtlL lit i'L'ts JUa I' CMri id ,1tlt 101'Ls IL ilil'.jIIit oL ratilion)1-

Is1 1C'0!iCLct.iL .l ItMO'~Cs er iliple at I I iC I'it IM inducLLLedl aiid.Lir clit.-iicail-initl1ceil lile-ilireaenlingL

ti ,:ll PILII fet -d it 1wtt id~ \lltt I %iL'Lill Ii- lo oit epein

e~ Cl -1lI01Ce tl % ehibit shut Li1 I 101 Cii. Lt'L Ci 11t) 'ltti %i

s Iti's It~tt v ~ic P Iec I iceihL. adI Ii',i t iL ii Liitls~ L~tcliL. L'Lmi~.

riitiktt llii il. sill'it S~L'ttIs higlIC Lide ~l is Spi tIt \LIItIisRiioiti2 t.t.

itiI ~l LaiV i 'Il iC H l 101111101 111,lt 1 ,e Io It ittert - i i i s I~tis N l~t~ie aitiic S L il~ k1tI R est- Iit' r
IfL t. 'l I ttii iptl l icit ivt illis si til s ct li ite v i\t- t (iL t 12. i es ILLS i cii da~ iii itii and't ILaiti

iiiie~51 iii~dS '.* tu's~llt it~t IL lilt L tiitt ~ tli ,\'iinCV andS 111'Ci 'Ci '.1 Ill Vdi,'iitd ;ilt[1i j illt.
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