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BOE) N3 &IIz>wT CPA $H35E s
~NDEE, <A autologous CFUs N8
B IEHRET L, BILERE T ToEMIPH Db
1k, BRICHERE - SBIEREEHEITRIZA 5 h 3181
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— I THREAT s h7-E%14B, KE24~26g
DCsBL, MENY A FXI 2RV,

##l . Bestatin, Lentinan, Ge-132 |3& 4
BACEKK GRF), HTHUEKK KR, %
Ho ey AFRAT (RE) kOS5 hk
LOERV, ERBIZEHNREKR (EEKX)
CTEERE I CHRARL, E|EMICAWA.
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BAHMENLTWELD LAY, EREBICER
K CHERBERE CHEL, EEMICEAL
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CPA 53 MNH 2 5 OEEBRIRIC RITT#
8 FRMRE WMERIHROFEIZTRITL /.
ThbbEARER, £AKELLZ45ET
B, 308 ICIESERO M RIZH
FRIFE 2 WEAEE & (Bestatin : 0.05mg/
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kg/0.2ml, OK-432 : 40KE/kg/0.2 ml?2), Ge-
132 : 40mg/kg/0.2ml) %, #HEIZIZERK0.2
ml #—day5 #5—dayl £ 5 BREEAIE
kA Gp) 12485, DV T day 0 IZ&BIZxfL
CPA300mg/kg/0.2ml % ip.1[E#EL, %
DHRDKEEMBRKOESH % day0, 3, 5,
7, 9ITMETL . ¥, &Kl CPA %
TP 2 5 DRIEBRRIC RITTRE D BT
LT, ERRERMOBAMERE A+ 3%
BESAICEW L, BURETL . 72, BHMAE
Himha NCCO) 1oxd¥ 2B ic>wTid, %
KRB, £RKBLLEZ AL THERXL, —
day5 5 —day1 » 5 AE%#| (Bestatin :
0.05 mg/kg/0.2 ml, OK-432 : 40KE/kg/0. 2m],
Ge-132 : 40mg/kg/0.2ml) & 3\ i34&k0.2
ml #ip.#%5, DwTday0 (2 CPA 300 mg/
kg/0.2ml % 1 [E#%E5EDNDL day 0, 3, 5, 7,
QIZKHIMTOERL NCC HiE & Bl
FREITo

v A autologous CFUs |2 BiF+ 828 | ¥
A58, ERKBELLEASICTHRL, K
SHRFRST 24 BERARTICHTH 12133 A [ Bestatin ©
0.05mg/kg/0.2ml, OK-432 : 40KE/kg/0.2
ml, Ge-132:40mg/kg/0.2ml, Lentinan (#i

X10°/cmm X10%/cmm X10*/cmm
€ 20 Bestatin 20 J OK -432 20.{ Ge-132
3
S 18- 18 18 -
s 16 e 1 16 161 :
3 14 14 "‘-I 144 |=<__
& 121 12 - 121
£ 104 101 !
(o] o o
before  after before  after before  after
N X10°[emm X10*/emm X10"/cmm
T 5 5 5
z 4 4 a4
«
& 3 oz 1 3 H 3 [ 11
s 2 2 2 o
t 1 1 1
3
Z o0 [o] ot
before  after before  after before  after
. Control. 0.2ml of PSS. i.p. frovm-day 5 to-day 1.
----- ! Immunomodulators. i.p. from-day S to-day 1.
White Blood Cell was examined on day O.
X1 REAMBKEKIZRIET Bestatin, OK-432, Ge-132 D%
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----- . Immunomodulators, i.p. from-day 5 to-day 1.
Bone Marrow was examined on day O.

2 BhEAMIaEIC RITF ¥ Bestatin, OK-432,

X10°%/Femur X10%/Femur X10°/Femur
Bestatin OK-432 Ge-132
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g 104 10 === 104 T__.-J1
E=
a8 8- 8 aﬁ
5T 6 B 61 61
53
§2 4 4] 41
22 24 2 2
o (o] (o]
before  after before  after before  after
X10%/Femur X10°/Femur X10' /Femur
]
E' 6 6 1 6
2 5 5 4 51 ———
5 4 4 4 I —— -l:[ 44
s 3 — 3 31
2 1 21 21
5 14 11 1
(o]
before  after before  after before  after

. Control, 0.2ml of PSS, i.p. from-day 5 to-day 1.
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Tl 2 5 D RIEEFR I K
{¥7 Bestatin, OK-432,
Ge-132 DEE
F1E KEMERT RO
CPA #51 ® Bestatin, OK-432,
Ge-132 mEMEBRE, FAEREICRIT
T8 » R0 ITRET L B RIZX 3,
4, S5ITRTINL T, FHMERED
EEIO>VWTH S & dayd TEEEL L
HEEEZRL, 2Dk day 5, 7, 9
DERIEAMERY L Bestatin 8T (9.0
+2.9)X10°/cmm, (17.7+3.8)X10%/
cmm, (17.1+4.2) X 10*/cmm [ &K
B¥ (6.712.6)X10°/cmm, (10.71+3.6)
X10°/cmm, (12.8+4.7) X 10*/cmm],
LIF OK-432 813 (10.1£2.9)X10%/

Ge-132 Dz
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IZH1 2R E ARk ICEEHRBE 2TV, Mo
0= —HNEE % day 8 I12v v 2 ERB AR
2T 7 ¥, SEA ok UToRIC
TCFUs Index #EH L, H#L 7.
ERIREHO IO —$
EAKED U = — HOTHE

E A

$1% CsBL v AKEEMEREN I F
fEAMRE NCO) 12 %iX ¥ Bes-
tain, OK-432, Ge-132 ¥

Bestatin (0.05 mg/kg/0.2 ml), OK-432 (40

KE/kg/0.2 ml), Ge-132 (40 mg/kg/0.2mD
Z¥EHK %5 HMEHip. &5 L, #HEHIZOR
A MEREGE O SRR (IR 2 BiA%
B} OFLERFTLA ZOBREIN 1R
T T, EHLLBEMBRIIEVTHRNE
FROohah-F T/, KO NCC Iz
BRIETHEIZDWTHRETL 2 4%, X218 340
< NCC, EHMEAIRE L LRERRICAR
DEBBD SN o 7=,

o2 CuBLw7vRizHi1}5 CPA &

CFUs Index=

cmm, (15.9+0.9)X10°/cmm, (20, 1+
5.8)X10%/cmm [ &KkBE (5.9£0.8)
X 10°/cmm, (12.3+1.2) X 10°/cmm,
(13.3%2.8)X10*%/cmm], Ge-132 # T

White Blood Cell

P<0.01
X10%/cmm M P<rﬂ'|°5

20 1
18+
16
14
124
104
84
6
4
2

White Blood cell Count

AMSETETa,aG

-5 O 3 5 7 O  day post CPA
Granulocyte(Band +Segmented)

o, X10°/cmm P<0.05
§ 7 ™1 P<o.01
z 2]
5 34 %
5 24 é
E 1 %
=z o | a A
-5 (o} 3 5 7 ©  day post CPA
[_J: Control, 0.2ml of PSS, i.p. from-day 5 to-day 1.
: Bestatin, 0.06mg/kg, i.p. from-day 5 to-day 1.
CPA({Cyclophosphamide), 300ma/kg, i.p. on day O.
X3 CPAGFREMIH A S ORERRBIZRIES

Bestain M #2%8 GR# ML)



636 " H

MP<0.05

X10%/emm

22 White Blood Cell
20
18 1
16

121

White Blood Cell Count

AT

-5 o 3 S 7 ©  day post CPA
MP<0.05

. Granulocyte(Band+Segmented)
X10°/emm

7 P<0.05

Number of Granulocyte
»H

AN

-5 (o] 3 5 7 ©  day post CPA

[J: control, 0.2ml of PSS, i.p. from-day S to-day 1.
U7 : 0k -432, 40KE/kg, i.p. from-day S to-day 1.
CPA(Cyclophosphamide), 300mg/kg, i.p. on day O.

4 CPAGZRBENMGH S5 OEBBRIZRIET
OK-432 m#%8 GRIEIM)

1% (6.2+0.4)X10°/cmm, (11.3 £1.2) X 10°/cmm,
(11.9£0.7)X10°/cmm [ & KE (6.4£0.5)X
10*/cmm, (11.0£2.1)X10*/cmm, (12.1£2.2)
X10°/cmm] & Bestatin B, OK-432 B TX
BAMBKEOEESFE(P<0.05) 22 s h
B3I EARENT.

O KIZERERBIZ D W T H BB THRET LA Y,
FOERIIE3, 4, 5 TERIZRTWLT,
Bestatin 3¢, OK-432 #TH&E (P<0.05) o
BEREREEREDRSFED SN,

E21H BHEFFROKRE

Bestatin £, OK-432 B, Ge-132 ¥ NCC,
BEHNEREREOEFHIIXNG6, 7, 8IIARTM
{ TCPA#%E#n NCC ix, day3 TEAIRE
B, FREABLLBEELZRLLY, day5
13 Bestatin # (8.71£0.69)X10°, OK-432 8%
(10.77£2.05)X10°, Ge-132 & (7.56%+1.62)X
10°%, day 7 B3 & 4 (13.5£3.11)X10° (11.6+
1.21)X10°, (8.14+1.48)X10°, day 9 f&iz & 4
(15.8+4.25)X10°% (12.66+1.97)X10°% (10.24

X10%/cmm :

20 White Blood Cell
18
161
14
124
101

White Blood Count

X10°/cmm
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Number of Granulocyte

-5 (o] 3 5 7 ©  day post CPA

[1: control, 0.2ml of PSS, i.p. from-day 5 to-day 1.

P : Ge-132, 40mg/kg, i.p. from-day 5 to-day 1.
CPA(Cyclophosphamide), 300ma/kg, i.p. on day O.

5 CPAZEEMINE A 5 O EEBRERIZRIET
Ge-132 D HE CGRFEIM)

+2.06)X10° & Bestatin £, OK-432 8¢ & 12
EWEHHE D 5 OREAERE (P<0.05) IZBE X
hazZedrahr.

W, ERENEERIERE GRIREER+ 2Bk ©
Heik, X6, 7, 8 TEIZARTINL T Bes-
tatin B, OK-432 84 412 day 5 LI FE Bk
DEEREHIRD 5 hi. '

E35 CPAZREMLIE »50mEIEEFEIC

RIZ¥ Bestatin, OK-432, Ge-132
D HBHRES

Bestatin, OK-432, Ge-132 /» CPA #R#
Ml A 5 DB MEREEEERICRIETHEL
W2 X9 1R Tid ¢, day0, 3, 5T
I RBERMICERLZITD S N o/, day
7 TOFAFRSAME 2255313 Bestatin
BET111.0+£23.8%, OK-432 #£102.0£3.4%,
CHEBKRBICHLERE VAR (P<0.001) O
EEREDR 2R day 9 T2 &4107.0£26.1
%, 133.0+ 41.1% & OK-432 # CuIfE{EHELHFE
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X10°/Femur Bone Marrow Nucleated Cell
204 FIP<0.05
18 P<rg'1°5
16
14
12
101
84
6
4

2]
o
-5 (o] 3 5 7 O  day post CPA

X10%/Femur
164 Granulocyte(Band +Segmented)
141
121
10

8 1

Number of Bone Marrow Nucleated Cell

Number of Granulocyte

[1: Control, 0.2m! of PSS, i.p. from-day 5 to-day 1.
P : Bestatin, 0.05mg/kg, i.p. from-day 5 to-day 1.
CPA(Cyclophosphamide), 300ma/kg, i.p. on day 0.

6 CPA #F3&& g » 5 DRIEARRIZ RIS
Bestatin ® 858 (Ef)
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204 Bone Marrow Nucleated Cell
184
161 m
14
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6
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Number of Bone Marrow Nucleated Cell

X10°%/Femur
16 Granulocyte(Band +Segmented)

14 1
124
101
8

44
24
o ] pr—— 2
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[1: Control, 0.2mi of PSS, i.p. from-day 5 to-day 1.
7] : OK-432, 40KE/kg, i.p. from-day 5 to-day 1.
CPA(Cyclophosphamide), 300mg/kg, i.p. on day 0.

7 CPA BZEBMINEI A 5 0 EHEBRFR 12 RIET
OK-432 D% (Bib)

Number of Granulocyte

O  day post CPA

X10°%/Femur
204 Bone Marrow Nucleated Cell
18
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14
124
10
B-
6-
4
2..
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Number of Bone Marrow Nucleated Cell

-5 (o] 3 5 7 © day post CPA

X10°/Femur

16 - Granulocyte(Band+Segmented)

14

121

101
8-
6
4
24
o I

-5 (o} 3 5 7

[1: Control, 0.2ml of PSS, i.p. from-day 5 to-day 1.
P : Ge-132,40mg/kg, i.p. from-day 5 to-day 1.
CPA(Cyclophasphamide), 300mg/kg, i.p. on day O.

8 CPA BREMIPH » 5 OEEBRIZRIET
Ge-132 n#%E (B0

Number of Granulocyte
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© day post CPA
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OK-432 B¥RICIZ B 5 » o 7.
#4858 CsBL w7 Xautologous CFUs iz
Ki¥+ OK-432, Bestatin, Ge-132,
Lentinan o H#igat
OK-432, Bestatin, Ge-132, Lentinan &
autologous CFUs N8z % phsf L 7~ f5R1%
X102 < TEEIIHITS CFUs Index i
OK-4328T4.9%+1.9, Bestatin #3.610.7,
Lentinan #2.3+1.2, Ge-132 #1.3£0.8 &
autologous CFUs #fH 12 OK-4322Bes-
tatin>Lentinan=Ge-132 DMEHEIZH 3 2 L A
rEN

£ =

TTIEmMomL, BLEFEEICHEET 3
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(o) 3 7 9 day post CPA
[1: control, B : Bestatin,0.05mg/ka, : OK -432,40KE/kg,
: Ge-132,40mag/kg
9  Z¥EAI CPA FREMIE A 5 0 EIFRTFRICRIETHE D
=
g 101 49+19 3.6%0.7 2.3%+1.2 1.3%0.8
s
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52
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OK -432 Bestatin Lentinan Ge-132
40KE/kg 0.05mg/kg 1.6mg/kg 40mg/kg

OK -432 vs Bestatin | NS, OK-432 vs Lentinan . p<0.05,
OK-432 vs Ge-132 . p<0.005, Bestatin vs Lentinan . p<0.05,
Bestatin vs Ge-132 . p<0.005, Lentinan vs Ge-132 | NS,

NS : Not Significant

X10 -+ % autologous CFUs IZRIFTRERDOHE L 7 0 bk

% OREITIZAET 5 limiting factor ®——>& L
TEEREME: shTw3, BRiMERSaan
FeIELHETIEMBEEITE L &0 ELE
BB WTHEBIEHDEIM & G519, com-
promized host # B8 & L - &R E Ok »H
5 opportunistic infection & ShTWw3 4D
TH 25, BREIHERD TEHEMLETH I AREIC
37 5 FHiED 3 VISEREOHI A ERE K
T3V, T TIZFHAEE U T IERINER
HHNEOHRE, B, WMAZIZMZ, clean
wall unit DfFER%Z FEREEREN, F/-EK

&L TREBERRETIEHERE?, HEHIRH
EW ZEAEB N T VB, [CEBEERAS
PDHEI &> TEHER ML 2REF{LL, Fb
RELEBEET 2550 IEF0EE 2B
55 % OREHIBREFHMEN VDL L
ThHH% 5 THENWEMICE 3 B - 81k
RiELZLVDRNIT I It BELEh3
DT ZwhEEZLNS,

B, RERERIEHOEMARIEDRAE
H&h OK-43215.18 Ge-13217, Lithium car-
bonate!8.1®, Corynebacterium parvum?’,
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BCG2 ENFRIMRET SN T34, Z2DRET
I h S ERIDOZENEWMERNIFEEZHS 21
TAHZLAFELZEMESh, BLEREHS
WIZSHERET CORE LB & L 2 RTEEK
RERIID L, ZOHBREFILIVSDRALEE
ARRIRISFR L 0 & DR ABHT 2 4 D TR
ruheEZLoNS. SREFEFILDEOBRSIC
=5, Fiz OK-432, Bestatin, Ge-132 ® CPA
FRELE S 5 OEERBICRITTHEL <
% A autologous CFUs 12 BT+ 228 % Lk
SHULAbiTTH3H, CPAFREMIFEI LS5 D
EEAF2 I R T8I Bestatin & OK-432
OHERMICIAERZIRD SN E D520 D
D9 Nin< day 7 Tl Bestatin, OK-432 3
ICHEAKEBICHLAR (P<0.001) (cEIE{RE
WRERTZENFBOSAAE S5IITTR
autologous CFUs (z&1+2 OK-432, Bestatin,
Lentinan, Ge-132 ®%hR% CFUs Index # &
U HeBiRES L - #ER, X1004n< OK-432 =
Bestatin>Lentinan=Ge-132 DM K550
PRV ZEHEER N

T TIcZh ¥ TOK-432 D@ MEKFEDRIZ
WOIHRORE S A SN 1510, HEDRKE2 2
13 AH ) B MALERIE RN R 12D W T RS, BEK
Bk 2T VAR AR O ERREA
BEICHHL &R, BREFHDIREIADLL
EhobOOAECRLAEFIZEHEM AL
B <, »ORMBMI O BHEEEKER R M
DOEEIIVREHIIBED oL, S5ICFE
-BEREIIHHABTEH, MiatREEoR
#, BEDROBOOAAZLEREL TV
P, BEREOZVERII DO TIIHEREA
RiEIZat T 2 BMEEDHEEHDOHBLEELE
¥, EREEL V585 % intensive postremis-
sion therapy #EREh TV EHE, ZOHE
TR L EBLER252300TRavwhe
Zibohs. £/ Ge-132 (35FE339.34 DK
BHEEEI V2= LB HW T, w9 RILE
{7 3 Interferon (IFN) i5#2fERH & 2 hitdk 5+
7a 77— Vi bER, NK #iaiEEtEs
ZAHES IR, FES50 L, Donor-
Recipient i CFUs assay = & 0 A& &
MAERIEER 4D TV 3, BEORHTIX

Ge-132 Iz &M autologous CFUs #i1{ER
RO Lo, FEEOERRITE B
£3LDTHY, ERRZDEVTIREZVALE
Aboha. M, FES5IT Ge-132 O MmAERKIE
EA %R T 2 HIITR2MIEY v A NREO
TREMERFRIZ IS AR 2 BFRA L 2%, FARHAM,
S TFEAR, RETFFEREOEHEL TIECh
FCERELTDIILE>TR VY,

BLEREIC BT 3 EMIHIBEIL 3 TI0R
N7 BERRE ARED SRR IR & MERs - RILR
TR OGN FEATFEL, REER S
bal b XFTEII AR, REIIRERE
RIZHWTHBEE & h 3 A& MARIEA 0 EIR
LZOMROMEILE & LD Zh 5 ARRKRICR]
LEEBPRAWShAIABENFH3H. 4,
CPA &% & m#ngl, <~ X autologous CFUs
NHEERRIZH W T OK-432 & Bestatin %%
EREDEMARIEERE2E TS L APHL»
&, OK-432 IZBEME, E TS
&h, —7# Bestatin i3 &EiFLHITE 2L
ZEABREIFBROTHRTHEIZEA5ThH
IEHERE - R(UIRIEIC & B Mk o0 1814 KAk R
BIxt 3 T 125\ T Bestatin #5112 —
DOFHEAE L5 h 3 L Lk wn,

DE, #E5NV—+ORE 3 ZEREREAD
EMAERIEZI R 2R3 L /24, EREALO A
% b THER: - SRIERZEEAZE L 2 2h S EHOD
BT 5 S PSR O B HEHI A DR A 4 18
BT aziizkn, BERIAMOEROVTIIE
BAOEBEBBEFRLFRET 20 EL5N,
A% IRBRIRRIIIE U A EE ORIV & 0 EES
HORRNZERKICAP»IThh3NETHS
Ezbn5,

& #

EACERIERIZ X 5 & mMEHIRA LB ¥ 563
D—yge L, MEHKORERERTH 3158
BEAl OK-432 (fpiE, #EHRE) LL%AM
W& T &5 Bestatin (B 14%5), KEMEAEL
EMTH B Ge-132 (BfiE, BOIRS5) 0 3 Al
122w T CPA FREMMH~OHE, w7 A
autologous CFUs "B & LB RET L /-,
Z DR,
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1) OK-432 i tfiz Bestatin (& CPA %
Mg A 5 OREIEBRICEFOTERDERIRS
MR EBEREDREZTRL, ZOHKIZENT
13 OK-432 iz WA ) b hi,
Ge-132 123 2 DR RIBOL 5 h B o /e

2) OK-432 i Uiz Bestatin i, HatHiREES
#%nvy X autologous CFUs 2 A RBIZHENs4,
Lentinan, Ge-132 izt L CFUs Index 2% < &
ER & MAERIEE X OK-432 = Bestatin >
Lentinan = Ge-132 T& - 7=,

3) Bestatin i, OK-432 & iZiFREIZED &M
BERIEEREAL, »OEAROREATEET
HBI Lo, BILERE & ITHER - Bt
BRI K A8 HME MIEIAORTICERL,
—D2DFlEirEZ5hdbDEEZ SN

X

1. ARAERER, &1
2. AKITERER, =fE

B = BB

SR EIE ARERD A 4 5 THER - 8K
EEAC CORERFROHREIFEEHOE
BEHIRIN DRI 21858+ 5 2 & 10 & ) BRI
MOEE VW TIRABANDEBRIN 21RMHT 3
boLEZLN, A2 DEBN»OBRNAL
ERIRIGH A RIfF s h 3.

B, FAXOEBIIELEEFEELSRS (BEHE)
ICTHEL -

MEZ B HAD RN, AEMEB- /- B
AN ERERBUR AL V12 (G EE W RV ME  Thilem,
FILAFEREIEAR L E SSHE— IR RE
2AHRBERLET.
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Experimental studies on the prevention of myelosuppression
during cancer chemotherapy

Pért II. Comparative sudies on the hemopoietic potentials of
immunomodulators, Bestatin, streptococcal preparation
OK-432 and Carboxyethylgermanium Sesquioxide
(Ge-132), in mice

Kozaburo UCHIDA
Department of Internal Medicine, Okayama University Medical School

(Director: Prof. Ikuro Kimura)

The hemopoietic potentials of three immunomodulators, Bestatin, OK-432 and Ge-132, were
compared in terms of the effects of the drugs on the recovery from cyclophosphamide (CPA)-
induced myelosuppression, and on autologous CFUs in irradiated mice. The recovery from
CPA-induced myelosuppression was significantly accelerated in mice pretreated with Bestatin
or OK-432 as compared to mice pretreated with Ge-132 or physiological saline. The effect of
OK-432 was somewhat superior to that of Bestatin, but there were no significant differences
in the days to nadir and in the days required for the recovery from nadir. Both Bestatin and
OK-432 significantly increased the number of autologous CFUs in irradiated mice as compared
to Ge-132 and Lentinan. Most chemotherapeutic schedules are divided into four therapeutic
phases: induction, consolidation, maintenance and intensification. The last two phases were
usually applied to outpatients; therefore, hemopoietic agents, such as Bestatin, which can be
orally administrated, may be useful clinically for the prevention of chronic myelosuppression
during maintenance and intensification chemotherapy.



