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Abstract — Lcmopniclic effects of the reticuloendothelial agent glucan were assayed in normal mice and in
e hemopoietically depleted by exposure to ")Co radiation, In normal mice, glucan administration

mvreased the content of bone marrow and splenic transplantable pluripotent hemopoictic stem cells (CFU-s),
comnmitted granuloeyte-macrophage progenitor vells (GM-CFC), and pure macrophage progenitor cells (M-
CHOL Ervihroid progenitor cells (CFU-e) were increased only in the spleen. In sublethally irradiated mice
(630 rads), glucan increased the number of endogenous pluripotent hemopoietic stem cells (E-CFU) when
administered cither before or atter irradiation. The most pronounced effects were observed when glucan was
adnnnistered | day before, | h before, or 1 h alter irradiation. In addition, the adminisiration of glucan
betore lethal irradiation (900 rads) enhanced survival, The most significant results were seen when glucan was
adnnnistered 1 day prior to irradiation, The possibility of using agents such as glucan to enhance hemopoietic
recanstitution and prevent seplicemia tollowing chemotherapy and/or radiotherapy is diwuswy.\

Glucan, o B-1.3 polyglucose, has been shown to
modubatg reticuloendothelial and immune responses,
Por instance, it has been shown that macrophage
probiferation, phagoeytosis,  adherence,  and
Ivsozvime synthesis as well as primary and secondary
antibody  responses,  cell-mediated  immune
respomses, anti-tumor responses, and anti-bacterial,
tungal, -viral, and -parasitic responses are enhanced
tollowmy glucan administration (Riggi & Dil.uzio,
o6, Wooles & Diluzio, 1963, Diluzio, 1967;
Dil uzio, Pisane & Saba, 1970; Kokosis, Williams,
Cook & Diluzio, 1978;  Diluzio,  Williams,
MeNamee, Fdwards & Kilahuma, 1979; Revnolds,
Rastellol thorington, Crabbs, Peters, Jemski, Scott
& Dil uzio, 1980: Cook, Holbrook & Parker, 1980:
il uzo, 1983, In addition, glucan has been shown
hemopuoietic proliferation and
dirrerennianon, Specifically, increased numbers of
not ondy pranulocvie-macrophage (GM-CFC), pure
macroplape NLCFCOY, and envthroid (CEFU-¢ and
BEL but pluripotent
Pemoperte steim ihat rise 10
progzeriters (CHU-S) hine been obaerved following
ciucan ndminetation (Burgaleta & Golde, 1977,
Patchen & Forzova, 1980 Paichen & MacVittie,
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1983a). The multiple cffects of glucan on the
reticuloendothelial,  immune, and  hemopoictic
systems thus make glucan an intriguing candidate for
therapeutic use in instances of radiation-induced
and/or chemical-induced hemopoietic and immune
depression.

The purposes of this study were to (a) delineate the
temporal hemopoietic responses elicited by a glucan
dosec known to stimulate reticuloendothelial and
immune responses in normal mice, (b) determine the
feasibility of using glucan to enhance recovery from
radiation-induced hemopoietic depletion, and (¢)
determine the feasibility of using ghican to enhance
survival in irradiated mice.

EXPERIMENTAL PROCEDURES

Mice

In all experiments, 10 - 12 week old female C,H/
HeN mice (Charles River Laboratorics,
Willmington, MA) werc used. Animals were

maintained on a 6 a.m. 10 & p.m. light - dark cycle.
Wayne Lab Blox and hyperchlorinated water were
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avarlable wed libitm, AL mice were quarantined and
acclimated o kaboratory conditions for at least 2
weeks betore experimentation. During this time, the
mice were examined and found to be free of lesions
of murine ppeumonia complex ind orophiryngeal
Pseudomonus sp,

Glucan

Particulate, endotoxin-free glucan (glucan-P) was
obtained from Dr. N, R, Dil.uzio (Tulane University
School of Medicine, New Orleans, 1.LA) and was
prepared  according o DiLlwzio’s  modification
(Diluzio er al., 1979) of Hassid's original procedure
(Haswid, Joslyn & MeCready, 1941). Sterile saline
win sed to dilute glucan-P to either 3.0 mg or 0.8
miy per mil, Mice were then oy, injected via the lateral
tail veins with o 0.5 ml volume of the glucan
preparations vielding either 1.5 mg or 0.4 mg per
mouse. Normal control mice (not irradiated and not
glucan-tieated)  and  radiation  control mice
tradiated but not glucan-treated) were injected with
an eqivalent svolume of sterile saline.

€ el suspensions

Fach el suspension represented  the pool of
tssues trome theee mice. Cells were Thshed Trom
remines with 3omb ot Hank's Balanced Salt Solution
CHERSSY containing $% heat-mactivited fetal bovine
serum (HIEBS). Spleens were pressed through a
stanlessasteel mesh sereen, and the cells were washed
from the sereen with 6 mb of HBSS plas $% HIFBS.
the total number of nucleated  cells in cach
suspension was determined by counting the cells on a

hemocstometer.,

Irrachiation

Bitateral total-body irradiation administered from
the AFRRIE™Co source at a dose rate of 30 rads/min
was saed inall radiation experiments,

Spfeen colony-fornung unit (CFU) assavs

Spleen colopy-forming units (CFU) have been
siows o anise from the clonal proliferation of
plunpotent hemopoictic stem eells, Exogenous
splecn colony-Tormine units (CFU-) were evaluated
by the method o TIE& MeCulloch (1961), Recipient
suce were exposed 1o 900 rads o total-body
onder e completely eradicate
cdorenous hemoporetie stem eells. Three to 8§ h

iradiation n

Later, © 10 bone martow or § 10% spleen cells
were s amected nito the drradiated recipients. len
fevsatter transplantation,  the recipients  were
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cuthanized and their spleens removed, The spleens
were fixed in Bouin's solution, and the number of
grossly visible spleen colonies were counted,
Endogenous spleen colony-forming units (E-CFU)
were also evaluated by a method of Till & McCulloch
(1963). Mice were exposed to a 650 rads dose of
totalbody irradiation in order to only partially
oblate endogenous hemopoietic stem cells. Ten days
after irradiation, the spleens were removed and fixed
in Bouin's solution. Then the spleen colonies formed
by the proliferation of surviving endogenous
hemopoictic cells were counted.

Granulocyvie-macrophage colony-forming cell (GM-
CFC) and macrophage colony-forming cell (M-CFC)
assays

Hemopoictic progenitor cclls committed to the
granulocyte-macrophage lincage (GM-CFC) were
assayed by MacVittie's modification (1979) of the
semi-solid agar technique originally described by
Bradley & Metcalf (1966) and Pluznik & Sachs
(1965). The upper agar-medium mixture for cell
suspensions consisted of cqual volumes of 0.66%
agar and double-strength supplemented CMRI. 1066
medivm, The CMRIL 1066 was supplemented with
final coneentrations of 10% HIFBS, $% trypticase
soy  broth,  §% heat-inactivated  horse  serum,
antibiotics und r-asparagine (30 pesmb). The agar-
medium mixture for the lower leeder layer consisted
of equal volumes of 1.0% agar and supplemented
double-strength CMRL 1066. Both pregnant mouse
uterine extract (PMUE) (2.5% v/v) and mousc L-
cell-conditioned medium (1.LCM) (13% v/v) were
added to cach I ml fecder laver as sources of colony-
stimulating activity (CSA). Colonies (>50 cells) were
counted after 10 days of incubation in a 37°C
humidified environment containing 7.5% CO,.
Hemopoictic progenitor cells committed only to the
mucrophage lincage (M-CFC) were assayed by the
technique described by MacVittie & Provaznik
(1978). Double-layer agar cultures were prepared as
in the GM-CFC assay except that no CSA was
initially incorporated into feeder layers. This initial
absence of CSA eliminated the proliferation of GM-
CFC. Two days alter the cells were originally plated,
CSA was added by incorporating PMUE and LCM
into a mixture of suppicmented CMRL 1066
containing a final concentration of 0.33% agar, and
pipetting 0.5 ml of this mixture on top of the
previously cultured cells, Cultures were incubated
tor an additional 25 days at 37°C in a humidilied
atmosphere containing 7.5%% CO,, before scoring
colony formation.
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Ervtheoid colony-forming-unit (CFU-¢) assay

Hone marrow and splenic hemopoietic progenitor
cells committed to the ervthroid lineage (CFU-e)
were iy ed by g maodification of the original CHU-¢
plasma clot weehnique deseribed by Stephenson,
Anelrad, MeLeod & Shreeve (1971, Each ingredient
way  cither  reconstituted  or  diluted  with
supplemented  alpha medium  (SAM)  (Weinberg,
AMeCarthy, MacVittie & Baum, 1981). Briefly, to
make 1Toml ool the plasma clot suspension, the
tolloming  were mixed: 0.1 ml cells (5 x 108
nucleited cells), 0.3 ml HIFBS, 0.1 ml 25% beef
cmbryo extract, 0.1 mi 10% baovine serum albumin,
0.1 ml (0.02 mg) 1-asparagine, 0.1 ml 107'M 2-
mercaptocthanol, 0.1 ml ervthropoietin (Ep), and
o mbof 270 bovine citrated plasma, Immediately,
v b ml of the minture was pipetied into cach ol six
microtiier wellse Step HE anemic sheep plasma
Conmaurht Dabs, Ine, Swittwater, PA) was used as
the sontee of Bpo Bone marrow and splenie CEFULe
ot apensions contained 0.25 and (.5 untis Ep/ml,
respectively. Control clots contained SAM in place
of Fpo After mcubation at 27°C 0 a humidified
dinosphere contating S% CO,oin air For 2 divs,
plasima ddots were harvesied, fived with sty
cluteraldebyde, and stnned  with benzudine  and
siening (Ml ead, Shreeve & Axelrad, 1979). A
CHE ¢ owan detined as an individual ageregate of
cirhe o more benzidine-positive cells,
Strvival studies

AMue used in suroval studies were exposed to 900
tads ot rotal body arradianion, and their survival wis
chooked dinty 1o a perntod of 30 dass,

RESUL IS

Temoaral hemopoictic ctfecs of glecan- 1P normal
i e

Dicares U s alheaate the temponal etfects of 18
my ob yvlocan ' oo bone marton and splemwe
cellulany, €T S0 OGN OO, NLCEC, and CFULe
responses in notimal mice. Baeept for bone marrow
U e the absolute pumbers of these  various
homoporetic elements all increased Tollowing glucan-
Poadimiistiation  Peak splenic responises wore
consistently - observed 3 davs atter glucan-pP
teatment e bone martow CEU-y response alvo
peaked onoday 8 postaacatment: however, peak
maarren GNLCTO and M-CTO responses did o
vt antthday B opost-treatment. The bone mittrow

NCarereicie responses were also much less dranitic

thun the splenic hemopoictic  responses, e.g,
115-135% of normal control values in the bone
murrow vs 270 - 500% of normal control values in
the spleen. Interestingly, bone marrow CFU-e values
never rose above normal control values and, in fact,
were in most instances lower than control values,
This erythropoietic depression, however, was only
temporary, "and by 30 days post-trcatment,
hematocrit values in glucan-P-treated mice had
returned to normal control vadues (Table 1),

Glucan-P’s cffect on enhancing recovery from
radiation-induced hemopoietic depletion

The endogencous spleen colony assay was used to
screen  pluean-P for its  ability  fo  enhance
hemopoictic pluripotent stem cell recovery when
administered before or after a hemopoietically
compromising dose of irradiation. Table 2 presents
ditta from experiments  in which  glucan-I° was
administered at 17, 11,5 and 1 days or 1l betore or
after a 650 rads dose of **Co irradiation. Because an
enhanced E-CFU response was anticipated, both a
.S me and a 0.4 mg glucan-P® dose were used in
order to insure thie diserete countable 1-ClH
colonies vould be obtained. Glucan-P was quite
effective at enhancing E-CEFU numbers even when
administered as long as 17 days before irradiation.
However, as the interval between glucan-P treatment
and irradiation was shortened, the E-CFU response
became more pronounced, with almost  equally
dramatic effects being observed  with  glucan-p
administered  at either 1 day or 1 h before
irradiation.  Although  not  ax  pronounced  as
preivvadiation glucan-P treatment, postirradiation
glucan-P treatment was  also  quite  effective  at
enhancing E-CFU colony formation. In fact, glucan-
P ogiven 1 h after irradiation was almost as effective
at enhancing E-CFU colony  formation s wis
glucan-P administered 1 h before irradiation.

Gluean- s effect on survival of irradiated mice
Becase  of - glucan-P's  ability  to enhanee
hemopaotetic recovery when administered both betore
and after irradiation, the ability of this agent to also
enhance survival in otherwise lethally irradiated
antmals was next investigated. Based on the E-CFU
results, glucan-P was administered cither 1 day or
1 h before or 1 h after irradiation. As illustrated in
Fig. 6, 1.5 g of glucan-P administered 1 day before
an otherwise fethal dose of irradiation significantly
enhanced survival, Thirty days postirradiation, S19%%
of the LS-mg glucan-P-treated mice were alive.
Although the protocol for these studies included only

~a
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Fable 1, Hematovrit values in glucan-P treated mice

| Day post glucan-P treatment
‘ ' ’ 1 s ! 1? 30 60 9% 120

Humatoent vilue

%o ob notmal control 102+ CLEM Rl 89+4 9913 10123 10022 10213

Table 2. Elfect of pre- and post-irradiation glucan-P treatment on E-CFU

Pre 650 rads Post 630 rads

Baioad Fime ot glucan-P 17 ] N | 1 h 1 h { S i 17
. mection (davs)
&
1y
A t"s tadianion
*\'_; vontrel value®y
Odme (24 174429 200245 30652 SU0+90  S3R266 539260  J08+4R  141:48 ! !
\
L.Smy(n 24) 3262260 42445 9904110 15032177 14484174 13554139 447495 260+35 ' '
“Radiation control E-CFU values for - 17, <11, - 5,21, - th, +1h, +1, and + S days were 1.920.2, 2.0+0.3, 2.120.4,
V90, 224006, 1.7+00.7, 2.320.7 and 10,0+ 1.8, respectively.
" “Sot quantifiable due to confluent colony growth, S
Elfect of Preirradiation (—1 day) Glucan-P Treatment e
e r.\ on Survival of C3H/HeN Mice
80
.
~
-, bb S th mg Glocan P v RD0 rads
3 AN
; '\._. ———e i -
&
3
.}% + 0 13 mg Glucan # + 900 rady
v :
',",: 20 900 rads LIINTROL
[\ I’y L e
0 Y 10 15 20 25 30

DAY POST 60Co IRRADIATION (900 1ads)

Freo 6 Frtects of two doses of Glucan-P on 30 day survival of C,H/7HeN mice when injected 1 day before 900 rads of

cobalt-e0 radiation. Percent swevival is based on cumulitive data obtained from § - 15 individual survival studies.

Radinon control data are based on sursival of 201 mice, 1.5 myg glucan-P data are based on 83 mice, and 0.4 myg glucan-p
data are based on $6 mice.

a3 day survival, 49% of these dirradinted mice  enhancing survival in similiely iradiated  mice.

treated with 1S mye of glucan-P actually exhibited
long-term survival and were ultimately euthanized
P21 monthy after arradiation. By contrast, the

fower b myp plocan Podose was not effective o

Similar to radiition controls, none of these mice
survived beyond 21 days postirradiation, Figure 7
illustrates  the  survival  effecs of  glucan-P
administered 1 h hefore tethal irradiation. As can be
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wery stvival i mive reeeiving 0.4 mg of gluicun-P hemopaietic depletion, (Hammond, Tompkins & “~
ik not divter trom radiation controls, However,  Miller, 1954; Benacerraf, 1960; Cronkite & Bond,
survinval imomice receiving the 1.8 mg glucan-1 dose 1960 Colling, 1979; Broerse & MacVittie, 1984) we
win slivhtly protonged, even though longterm  specifically evaluated the hemopoietic effects of
survival e 2 X0 daysy wis not different from that  glucan-1* in the dose range that has been shown to
of tadition controls. Although 1,8 g plucan-P elicit enhanced  reticuloendothelial and  immune
! trvatmient did - exhibit some positive effects on responses,
sunvival when administered prior 1o drradiation, it These studies have clearly demonstrated several
Was not etlective when administered atter ircadiation  effects of glucan-P on norn:al murine hemopoiesis
thiwre N0 I tact, when administered  and on hemopoiesis and survival in irradiated mice,
postitvahation, glucans1 actdhyinduced death First, our results concerning the temporal effects of
N more napndhy than in radiation controls, This effect 1.5 mye o glucan-P on splenic and bone marrow ..
wandose-dependent, with the higher 1.8 mg glucan-P - ChU-s, GM-CEC, M-CFC and  CFU-e  clearly U
o Juse bemy more derrimental than the Jower 0.4 me  confirm previous studies suggesting that particulate
_wi Sduea 1o, glucan, in o dose-dependent manner, can enhance
5‘.." hemopoiesis in normal mice (Burgaleta & Golde,
K 1977, Patchen & Lotrova, 1980; Patchen &
Tt DISCUSSION MacVittie, 1‘)83:.1.b). In the slud‘ic.:s presented here,
stem and progenitor cell hemopoietic responses were
evident as carly as b day post glocan-P treatment, K
Neents capable ot regulating (and in pasticulr usually peaked on days § - 11 post-treatment, and
smuolatmetl hemoporetic proliteration and had either returned 1o or were declining toward
ditterentation at the stemy cell level hanve i variety of normal control values by 17 days post-treatment,
s potential benctits. One such benefit would be o Bone  marrow  erythropoicsis  was  the  only R
sodiee ethadey atmbuted to the hemopoictic hemopoietic response not enhanced. However, the W
wardroe toflowing irradiation and/aor  tremendous  increase  in o splenic  erythropoiesis C
hemotherapy. Becanse  reticuloendothelial - and  apparently  compensated for the decreased bone o
Aanme reconstitation are critically important in marrow erythropoiesis, since only a transient anemia
vembating the seconditny septivemii associivted with was apparent in glucan-P-treated mice,
Etfect of Preirradiation (—1 hour) Glucan-P Treatment
~ 100 e, on Survival of C3H/HeN Mice
.i '
L. nog
|
2 6()! _
é i "~:-OJ v;aq\‘(iluunP ¢ Y00 rads )
7 aul
A}
N\ 1S mp Glucan? o 900 rads
20 i 90¢ 1ad- CONTROL A
i
!
0 l e L I .::.'_:.L H
0 5 1 15 20 2 30
) DAY POST 60Co IRRADIATION (900 rads}
P " 1 Hedis of two doses of plucan-1 on 30 day survival of C,H/HeN mice when injected 1 h betore 900 rads of cobali- :
O tadiaon. Percent sutvival s based on cumulative data obtained from 4- 15 individual survival studies. Radiation ‘..
sestrondat are hased o saevisal of 200 mice, 1.5 mg glucan-P data are based on 59 mice, and 0.4 mg glucan-P data are
based on §4 mice.
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Eftect of Postirradiation (+1 hour) Glucen-P Treatment

on Survival of C3H/HeN Mice

100
80 ’
\-
‘.
\
80 \ \0 4 mp Gilwcan P + 900 1y
3 Y
s Vo
s W
7
20
14 g Glocan P o Y00 1a
1)) S— . i J
0 ] 10 15 20 25 30
DAY POST 80Co IRRADIATION {900 rads)
Fre ¥ 1 teets of tvo doses of glucan-P on 30 day survivil of C,H/HeN mice when injected 1 b after 900 rads of cobali-60
radhanion. Percent survival is based on cumulative data obtained from 3 - 1§ individual survival studies. Radiation control
datdare based onsurvival of 208 mice, 1.5 mg glucan-P data are based on 67 mice, and 0.4 mg glucan-P data are based on
10 mice.
——

Secord, the abiliy of gluean-P 10 enhanee
hemopoictic recovery indrradisned mice was also
Jdemonstiated, In particular, it was shown  that
elucan-Pcould significantly increase  pluripotent
hemoepoictic stem cell numbers (as measured by the
E-CEU assay) in partially hemopoietically depleted
atice 1hnjected either betore or after irradiation. The
miest Jramanic increises were observed with glhiaean- P
adnimstered cither 4 day betore, T h betore, o 1 h
atter wradibion, Inoany given experiment, glucan-§
treatment 1 day before irradiation was slightly more
cohuaeomye than treatmenc 1 betore irradiation, and
stedtinent | h betore irradition was shiphitly more
crbianamye S treatment 1 atier iradiaton,

Froaliv, the tact that wlocm-P o admmistration
couid seniticanthintfheence survival tollowing
hcher dethaly doses o aradiation was also
demonstrated, Speciticallve 15 me of glucan-1,
adimnnstered 1oy belore nradiation, significanaa
moreased fong term survisal tie, 2 30 days), and the
somme dose ot glucan Poadimimistered 1 h before
aradiaton maggimatly incrcased short-terny survival
e 0 davsy However, when glucan-P o owas
irwcied T h postarradistion, not only was survival
netarcreased, but i actoadiy decreased compared to
tadiation controls,

Onver the saitrs aovariety af other substanees have
alser been shown o abter sarvival inirradiated mice
isunthe Stth, Andrews & Cirenan, 1988 Smith,

Alderman &  Gillespie,  1987:  Boggs,  Maursh,
Chervenick, Cartwright & Wintrobe, 1968; Mori &
Nakamura, 1970). The substances used have been as
diverse as ground glass, carbon particles, non-species
related serum, and endotoxin, Almost all these
substances produced the best “‘radioprotective’’
effect in mice when administered 1 day before
irradiation. However, in addition to the timing of the
injection, the route of injection was also shown to
influence survival results. The survival results we
have  obtained  with iv. -1 day glucan-p
administration in general, correlate with previows
studies  attlizing  various  otherintravenomsly
administered substances, Bven with respect to post-
irradiation glucan-P treatment decreasing suivival
(rather than increasing or not changing survival), a
simifar phenomenon has been observed with pos
irrachiation i.v. injection of endotoxin. For example,
il either glucan-P or endotosin are injected into mice
2 3 days atter 900 rads of inadiation, all animals
dic almost immiediately (Smith o7 of. 1957; Parchen,
unpublished  observations),  Since our  glucan-P?
preparation was endotoxin-free (as determined by
the Limulus  Lysate procedure). our  decreased
survival coukl not have been ue to endotovn
contamination in our glucan 1", Ratlier, we suspect '
that the decreased survival seen with post-irradintion
administration of glucan-P and endotoxin is a more
generial plicnomenon probably iwducible by other
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agents s wells Interestingly, we have alwo been
working with a different glucan preparation (glucan-
F.oa soluble B3, X glucan), which is capable of
producing  the same dramatic survival-enhancing
eftects as glucan-P or endotosin when administered
1 Jday betore irradiation, but does not deercase
sursival (and, in fact, is even slightly radioprotective)
when administered atter irradiation (Patchen et af.,
unpublished resubts), Studies 1o turther evaluate the
mechanisms of the ditferential effects of pre- and
post-irradiation glucan-P trearments o survival are
cutrently being conducted in our labosatory,

A variety of mechanisms have been hypothesized
to explain the  capabilities  of  numerous
“radioprotective™ agents (e, ground glass, carbon
particles, endotoxing, ete,). Most of these agents e
“tirdioprotective’ only i the hemopoietic syndrome
tadiation dose range. Thus, it is not surprising that
hemopoietic protection and/or enhanced
hemopoictic reconstitution followed by enhanced
ressstance to endogenous pathogens hiave been shown
tooveaitr following administrition of these agents,
Sinee the B-CEU assay measures post-irradiation
recovery of endoeenous pluripotent  hemopoietic
stem cedls e the eelis From which all other mature
el comprising the blood,  inonune, i
rencatoendothelial systets ultiniuely arise), o direet
cortelation has been suggested between an agent’s
hemopoictic-enhancing potential s measured by the
FOTU sissav)y and its sievival-enhancing potential in
the  hemopoictic syadrome raddiation dose range
(Smith, Budd & Cornficld, 1966;  Kiunamon,
hetterling, Sunnpth & Grenan, 1980). Rased on the
ditterences we obwerved i F-CRU umbers and
sutvival data prodoced by Pdas, Thoand 1 h
vilucan- treatment, our datit also seen 1o sageest
such a correlation. However, in spite ot the Tact that

Voday glucan- Pogeated mice Jud o eshibine slightly
eher endogenous hemopoictiv stem eell nunmbers
than 1 heeluean P oreated mice, and 1 h glucan-
P reated mce did exhibit slightly higher endogenons
heinopoiete stern celt nambers than 1 h glucan-P
treated wiee, all thiee treatment groups exhibited
evirenmiely clevated B CHU numbers, Thus, it seems
unhhely that the suvival eftects indoced by these
three glucan P orcatments woonkl be so difterent il
incteasaed plupipotent hemopoietic stem cell numbers
aioene were responsible tor enhanced survival,
Listead, it may be posaible that i mice ticated with

ghican-P 1 day betore irradiation, pluripotent
hemopoietic  stem cells have  enough of an
opportunity to not only proliferate, but also to
differentiate into progenitors capable of giving rise
to  the mature functional clements of the
reticuloendothelial and immune systems nccessary 1o
contend with the surgence of endogenous pathogens
that secondarily induce death 1020 days post-
irradiation in the 900 rads dose range (Hammond et
al., 1954: Benacerraf, 1960; Cronkite & Bond, 1960;
Collins, 1979; Broerse & MacVittie, 1984), In fact, it
has been shown that recovery of the difterentiated
progenitor cells that do give rise to granuloeytes and
macrophages is more accelerated in mice treated with
glucan-P 1 day belore irradiation than in mice
treated with glucan-P just T h before or 1 h alter
irradiation (Patchen, 1983; Patchen, MacVittie &
Wathen, in press).

In spite of the uncertainties  concerning  the
mechanisms by which glucan-P mediates its effects,
it i apparent that glucan-P s a potent hemopoietic
stimulam in normal mice and in radistion-depleted
mive and that glucan-P administered | day prior to
otherwise  lethal  radiation in the  hemopoictic
svndrome dose range can o significantly - enhanee
survival, I addition, when compared to other
historical *‘radioprotectors”, glucan- has  the
advantages of being nontoxie, nonpyrogenic, and
ultimately it can be metabolized to glucose and
utilized nutriionally as a Tood source (DIl uzio,
1983,

Glucan-'s hemopoictic and survival-ecnhancing
capabilities,  coupled  with  its  ability  to
nonspegilically stimulate resistance 1o a variery of
barcterial, virad, and fungal infections make glucan-P
a primary candidate Tor use in instinces ol radiation -
induced andrsor chemical-induced  lite-threatening
hemopoietic depletion.

Ak nowledgennenls - The stuthors acknowledee  the
vaeelent techoivalissistaoce of Brendi Wathis and Bonies
Arhuson and the eseetlent edsorial and topine skills ot
Tamth Van Deusenand Glotia Contreras.,

Supparted by Armed Forees Radiobiotogy Research
Institute, Detense Nuclear Agency, under Research Work
Lot MO0 The views prosented in (his paper ite those
of the antiiong no endorsement by the Detense Nalein
Avency has been given o should be intened.
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