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B3 MR T3 MY vy R AVTRN LI,

AEFD i.p, s.c. FLV in BEFCRWTIE, #ARDOFEESFECHMMN LI, ZOERL
DBEGHEEN L i2iFPTHAITH H, phagocytic index [K] fill 3 X UF corrected phagocytic in-
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1. RBHE

(i) #B®HW:ICRIJCL =2 (AEXx7Vv7) #,
SEAYEBAL, £V = varEREGEE NMF & ABEK
¥ HHCERS ¥, BE 22+2T, BE 50~60% o2z
RBHBETHEEEYT-15

(i) A%

(a) Broncasma Berma (B.B: A f A Mik7 7% 7
%R

A X2 Preumococcus 1,11, 111, Micrococcus catar-
rhalis, Micrococcus tetragenes, Staphylococcus, Strep-
tococcus, Pseudomonas aeruginosa, Klebsiella pmeu-
moniae, Hemophillus influenzae DFEEBREH TH 50

(b) Zymosan (Zymosan A, No.Z-3003, Immuno-
logical reagent, ICN Pharmaceuticals, Inc, Sigma #
)]

(c) fhoH A : Mitomycin C(MMC), 5-Fluorou-
racil (5-FU) : {§fi88%%. Cytosine arabinoside (Ara-
C): BAHE

(iii) fho3X

YA v 42 (Cl1/1431a) : Giinther Wagner,
Hannover Germany, # 5 ¥ v : Merck #¥% A\ 7%
DRI, HROBZERE A1,

II. R®AHE

(i) Carbon clearance test

BlozzI? 60 b3k AL, RV AV 4 v 7 (RENR
FEHER) ¥AVE#KY 5000r.p.m. T 15 EEDL
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Licth, Y Y5 % v 1% IR AR TRFN
F16mgml IL7eH X 50, 5.6 fRICMM LA L
1) i

FEiL, 16mg/ml OMRRV AL v 2= 2R 10
g%h 0.1ml OWETRMIRAIZIES L, BE5H%
LRI AT YU a— AR Y AR MIRN)
£ 0.03ml ML, 0.1% KM}V o A% 3mlch
cEm R, T OWMBEEY HILa X R (118 ) %
BT 600nm I CRIE Lo M X H MTORRIC
#-TC, AARIEY phagocytic index (K] fili3s X UITE
#4i&H corrected phagocytic index [a] ik R 7=,

log C,—log Cy
K=="7-7

L, CLiz=Y 21 v IRER T 2T DR
*BETHY, GG R T, BT IAMETH 5,
Wvl{.S "/?

HL W: w7 2R04E, WLS: =0 RO X O
BROBER

(ii) Broncasma Berna i X UMbORF DO L5 Kk

B.B. Ei# 0.2ml/mouse #* 1 Bl X UM 3@, REE
#WGEp), KT (s.c) BB RERN (.n) BEXT
foko B.B. % 165, 3EEYS, 605 IV
IEL L ok, HEEGWL L 24 p§MHIE & carbon
clearance test #1775 - T, HAHK (K] EXRDI,
‘=%, Zymosan i3 40mg/kg ¥ 1 A5 IR 3IE
-p. BEwfTievy, B.B OBE LARKCIELTTE -
o

MFC (MMC 0.25mg/kg, 5-FU 30mg/kg 3 X U¥
Ara-C 20 MG/kg DARERD 1/3 A Ht/) 0.2ml/
mouse BiYhHy £ B3 L U° MFC+B.B ${ffd 5\ it

a=

MFC+B.B 10 MRt FAMTOWT L, 1 [AfS-L
UM 3E i.p. B LT, (K] MOWEXTIE~ 10
AMERICIE, WMETARE 0.2ml/mouse % i.p. #H
B L1,

ek, FRMEE BTy RAYHL, P MK W
B, BB XU MR LT, TOWRBKEY NE
L, NERRRY (o] ML RDI, £HEHE, WTh
L M—RWY 2 @EfF, I 10 B~ ADPHMT
Jid i3, {0k PRI

III. RWER

(1) Broncasma Berna D5 X U5 ki
X % carbon clearance {KDOXR)

B.B s L U° 10 5 M 0.2 ml/mouse % i.p.
#5 1, ¥ B.B ¥ 0.2ml/mouse % s.c. XU
in. BEXTRV, BFHCEREYR (K] HxRD,
BERBID\VEERC X VBARCED L 5 R
B RIETHEYM~I, Fig. ] CFORREYEIELTRL
120 i.p. WLV i.n, 5D [K] i, s.c. #F5R
ZHN, BEY R Lo B.B 1 B LTIk, MBECH
BLT, i.p. #¥58¢ 35.8%, i.n. ¥ 5EMTIT 38.7%
o (K] fADMME/RL, IEFEHTIL ip. HIV
0 BERE LK 80% (K] fEA ML, Zymosan
40mg/kg |EHCHYTS [K] fHO LR B HLH
7o 2DX51C, BBDip HIWin H#EHTIE
BETRAARBREOTTEVBEI N, Tk, BEER
DWThoRECL, BEERYH T AR [K]
HOMIMA B bhtco

XHiz, B.B REF LIV 10 {SH KR i.p. B 5EHY
RN Lo nh, [K]HEIZ, FRDIRS2APLRE
?77‘ Lf:o

(ii) MFC o carbon clearance fHicRiTTHEL

Fig.1 Fffect of Broncasma Berna or Zymosan by the administration route on the reticuloendothelial

- system in mice..
QO ; Control,

® ; Broncasma Berna. (0.2 ml/mouse),

O Zymosan (40 mg/kg)

Broncasma Berna or Zymosan was given thre times a week. Each point represents the mean+S. E.
of 10 animals. Significantly different from the control group at *P <0.05 or **P<0. 01, respectively.
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Table 1 Influence of Broncasma Berna and MFC on the reticuloendothelial system and the relstive

organ weight in mice

9% Body weight
Experimental K Index' | a Index
group Liver Spleen Lung Thymus Kidney
- 8.114 0. 488 0. 668 0. 204 1.635 0.030 71
Control (saline) | ,oygs | +0.022 | +0.041 | £0.018 | £0.05 | £0.001 | %0.17
B.B Gip) x1 6. 370 0.522 0.719 0.204* |  1.558 0.041% | 518
-B G.p +0.267 | +0.025 | 0028 | %0016 | £0.042 | £0.001 | %0
«3 6. 140 0.564** |  0.628 0.283** | 1.666 0.043% | 5.
£0.224 | £0.008 | £0.074 | £0.019 | £0.077 | £0.001 | +0.21
6 6.701** |  0.590* 0. 679 0.270 1.816 0.047% | 5.8
+£0.001 | 0029 | £0038 | £0.087 | £0.041 | £0.002 | #0.23
9 6.883% |  0.644% | 0.712 0.243* 1.614 0.053** | 604
£0.147 | +0.014 | %0058 | £0.013 | 40.148 | £0.002 | 006
. 5.778 0.851% | 0.573** |  0.282% 1.694 0.032 49
MFCG.p.) X1 £0.140 | 0023 | £0.016 | +0.016 | +0.065 | £0.001 | #0.11
3 5. 670 0.357** |  0.576* 0.181 1.743 0.028 440
£0.127 | +0.016 | £0.020 | £0.028 | £0.087 | £0.002 | 025
6 5.581%* |  0.303** | 0.566** | 0.123* 1.585 0.024* | 443
£0.075 | +0.036 | £0.007 | £0.017 | £0.255 | £0.002 | +033
9 5.531 0.329 0. 568 0. 124 1. 647 o.o21%*| 42
£0.128 | +0.017 | +£0.034 | +0.008 | +0.068 | £0.001 | +028
6. 453 0. 449 0.615* 0.318° 1.612 0033 490
B. B+(1‘i’fF:) x1 £0.334 | +0.042 | £0.020 | £0.025 | £0.020 | £0.001 | +028
3 6.031 0.520 0. 630 0.249 1.664 0.0%°* | 505
£0.079 | 0039 | £0.117 | £0.031 | +0.048 { £0.003 | £021
6 5. 981 0.527 0.714 0.217 1. 641 0.038%** | 5.15%
£0.159 | +0.036 | +0.037 | +0.010 | +0.083 | +0.002 | +0.10
9 5.977 0. 484 0. 626 0.188 1.592 o.ou*| sere
£0.153 | +0.038 | 0076 | 0010 | +0040 | +0002 | 017

Broncasma Berna or MFC was given three times a week.
Each value represent the mean+S.E. of 10 animals.
Significantly different from control group at *P<0.05, or **P<0.01, respectively.

Fig. 2 Effect of intraperitoneal injection of Broncasma Berna and MFC, or combined administration of
Broncasma Berna and MFC on the reticuloendothelial system in mice.

O; Control, @ B.B,

A ; B.B (x10 dil.), x ; MFC,

O B. B+MFC,

A+ B.B (x10 diL)+MFC

Significantly different from the control group at *P<0.05 or **P<0.01, respectively.
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Fig.3 Relative organ weight in mice treated with i.p. injeciton of Broncasma Berna, MFC, Zymosan,
and combinated treatment with Broncasma Berna and MFC,

" @ Control, [ B.B(0. 2 ml/mouse),

Thymus

Weight of orpgas (%)
e © o
e = 2 =

o
-
re

Broncasma Berna OB X 3 BEINBHR

MMC, 5-FU %X U Ara-C 3%8tH, T4 b b
MFC o carbon clearance fRic 535 XY M7, X
bic MFC #1512 X 2 AREDC A, B.B ¥ 6t A
THZLRIVBETRIME SR LIc, £OKR
% Table 1 36X O Fig.2 iR L1

MFC 1M i.p. BE¥HLEHTIZ, BEO—RHNHE
HRBEDLENRBD Sz, 5 EHE%Y 3E, 6,
IE MM B e (K] EAELLETL, 9@
ERcii 31% o (K] EOETHEBDLRI,

Ik MFC I X 3 #@ARBEOMEY B.B LA
THIER X DB TR B8 Lico MFC & B.B R
HEIC 10 ERFK 10E i.p. HANTRIREALDR
BR@E» bhich » 7o, MFC & B.B 10 {5 R¥% 3
ExIveEptARTCRNRELARED (K] HXR
L,. 9EH A ERT iz MFC Bl 50 W2 ED
K] fiommrzd bht-, ¥ MFC L B.B E#Hf
BRTIREGR [K] A kh, 3EBARSHT
SRR EROK 30% © [K] Eo#insich, 9@
HERERCIz 110% OEWBAREED T#H B
Hbhhtc,

(iii) Broncasma Berna DHBERVCRIITHEL
a-index OEE)

B.B, MFC 3 X1t B.B+MFC i.p. {{f#®D car-
bon clearance fE%¥ BEHK, HHBFHOMNR, KK, FF
B, Mgk X OBHLHEL, ARBERYNEL, £
DEEVIHEBBEEAHEKR (%) L LTFig3 K5I
Table 1 &7 Lo '

BEoEE2, B.B, MFC, B.B+MFC Gt X

I : MFC,

(%) ; B. B+MFC, [ ; Zymosan(40 mg/kg)

1

No. af injeetion

U Zymosan 5L b ICWELELZRD ORI »
7oo UL, OB, MM KPR X OMHREEE,
BEDOEIIHDN, B.B kXU Zymosani.p. E5EHT
BHEBCHMIML, MFCip HERTIELINIL
720 Thic MFC it X 5 £ WBEEDOMPIL B.B ¥ i
A3z Lic X hERMBHVizthil bicliinLic,

oA, HEEKoMmME EbicEEEh, &<
CHRS IUVREBERCEHCBD Hhi, B.B ¥ty
FTrzdickh, WBERIIENMED 1.32~1, 44 %,
RRER 1.07~1.32 ficitn LicAi, MFC ¢#s
T35 LRI 27~38%, MBii: 10~40% WA L, =
OWAEEL BB LHRATHC Lk X DIFIEHEIC
B Lo

Biozzl ef al.? iC XA L MEARGRIL LR E X
thEiid [K] R THo %7 » PTRELTY
o EELLHALHLERAICHER L. a-index ¥R
T, M &fFle»7:, Table 1 /R L7z X 5 IT a-index
DFENLZE K-index D th & FRTHH, B.B %
i.p. WETHC LR X HMBEHICHN a-index IHFK
nlL, MFC #5 1k b ®EP L, bk B.B
LOBTAHC LI L b a-index ZEHEDH B iZER
EcinT5 LB Lo,

*¥ -3

HimEH L LTEDBPRTWB 7L FALH, HAEDE,
RS TIH T S RSO MEEY R LvwbhT
b, EOREL LTRAEFEOBERICITHHR
BHKEL 20 —XT 5 7ER T3, TTRERNIZ
LIEBE T OREBELNISVETTA C LIXHALSF
KThbo



1348

CHEMOTHERAPY

DEC. 1980

SR, THIMS XUBMMYEALLTELR
WARKNA (w7807 7—v), REFAME (TR, B
FRATRE) 2RI, Bhok, UARRAEMNEE DAL MM
PRCBEE LTV B & e bR TV B,

OLDY, BALNERY,B10ZZ1*~",HALPERN® WOODRUFF?),
AF$H10 612, BCG, Zymosan, Corynebacterium parvum
¥ LU OK-432 piM N RMsE LG T2 - &k D, &
BIZChOAYSDOMMAMTE LY R L fo —
#, SOKOLOFF!) Lzt % & <ww A, 54 ki MMC
D x> BRI TS LA RREDET AR
Y (- X ARE

FTic, BELIX8MOTLMWBEHTH MM v
7% v B.Bi%, EHRLICH MUKMGNICAMEEN ¥ R
L, C3 M&EHLIERK I UHEHRMBREL LT
BT LS LI, ARRTIL, B.B AEAREE
CEDX S I WERIET MM LT,

B.B 05 EKicBAL T2, s.c. HERZHEXT
i.p. HIVin BERCERTMEARBEDTEN,SE
Bboht, ThbDZ b, §% in. BHECLIDHM
EFHROBRNLEERE L EL OIS, 21, BB D
BEEMBOHMIHE > TEORELELIHh, BEENR
#o> OK-432 ik s.c. |MEFCHNLp. BV iv
BEBHTELI{BARELEY ERTE L #E&Z h Ty
61!)0

CAHORH AL L B &, MMC o#igfrsic X
b, WEARBEIMETT 542, OK-432, SSM &
DHATHHBEHIETES LBELTV B,

%#0513, EHRLICH MKMW LT, B. B L 4K
HEREOHRAHRELRHNL, £{ic B.B £ MFC &
DHARC EUHLEGHRI I BOAD L HMEL
1<l £ T, MFC OfBRRICH T B AL T
%, MFC 1E#5#%D [K] itz A EBDORL
hotchl, 3@, 6@, 9EEFEEBOMMZOh,
WARBEOMBLEECRB LI, LML, MFC iz
X B EARMEOMEIL, B.B 10 {SHERES X R
CHRTA LI D e hER LT,

BfE, BKREYAIATV5 MMC, 5-FU, Ara-C
D L5 HHBACIBENEI THh, HARBEOM
HERMHB Z ENTDHHIIH, AFRT B.B iz
HARIC X 5@ARBENH YRR X5 EAOH5 o
EDHL M & oot HARLMIC X B &, MMC %
ICR/JCL = AL ddY =~ RBECH' S LT carbon
clearance fEXHE T35 & ddY =7 ADi13 5 " EHic
ETTBEHRELTV B, ZOALLEHOEEIC
T o THLRAARBECIIERDH B Z L EEI RS,
4512, BWOBIRICOVWTLERTALENSS L 5

iZBhh s,

C RAHK (KIliz, EiFls L OCRBROEN R
DREHFBECLBELDTHY, MK LUNRORE
TRKELELRShD IS, &40 clearance fOE MY
MiE L a-index % HALPERN? LiXER LTV 5, bh
bhb, a-index LM LTRHLICL A, BIF K-in-
dex L AMOBAMIBDO e SDE EMb, a-
index (2 MMM RIT 5P RRED LY LT
CETHREAERKE LOIOREAbAL,

RIGGI™ 6512 Zymosan ¥MiET5 L X h, FK
WHEE:ZZEAETENBOHOAGA, BRlKL
Ut e EiED MmLi-L M LT3, ¥/,
OLDY, HALPERN®, SCOTTH'™ (% Corynebacterium
parvum DWMARORIEERBIZ, FMEREOHSKE
M5 LIRS D LA LTV B,

¥E5%, BB IV MFCOi.p. H5%0RENE
ROV TEREYME L5, WThORERE LW
BB EAETIEIBDOhEL 720, R R
W, Tl LMo £KEiz B.B MBRES CHEC
MinLt, ¥, MFC 5B X5 4MEBERONY
BB ASATHC LRI OES R, LK, ¥
vARPHgBRAPRAEIhBE <207 y - o000
BEREMO HEBETHS e RKO REXRS
BB omLI-Z &, RERD L X—L L
SRELGHEBTHIHMS LUREOKEL KR
ML ENERIAIBBORSIOMBELT
BRI 5BAFRBEIRMIESh, ARKHEK (K] &
ENERAKE (a] HORFE WA BHLhIzTE
12, ThoDERALAERO R FRRFIC 1 208N
¥RLETWBHIENTREND,

X [ 3
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ACTIVATION OF RETICULOENDOTHELIAL SYSTEM BY
BRONCASMA BERNA, WITH SPECIAL REFERENCE TO
COMBINATION EFFECT WITH MFC THERAPY

Hitosur ItTo and Hiroko Sucisawa
Department of Pharmacology, Mie University School of Medicine

Kesuiro SHIMURA
Institute of Laboratory Animals, Mie University School of Medicine

Byoncasma Berna (B.B) prepared from multivalent killed bacterial preparation demonstrated pre-
viously a growth-inhibiting effect against EHRLICH ascites carcinoma in mice. Its antitumor potency
was enhanced, under certain circumstances, in combination with mitomycin C, cytosine arabinoside,
cyclophosphamide and 5-fluorouracil.

In this work the effects of B.B, zymosan, MFC (combined administration of mitomycin C, 5-fluoro-
uracil and cytosine arabinoside) and B.B with MFC on the phagocytic function of the reticuloendo-
thelial system (RES) of ICR mice were investigated. The function of the RES was estimated by
measuring the rate of clearance of colloidal carbon particles from systemic blood according to the
method of BI0ZZI G. et al.

Either a single or multiple administration of B.B, made intraperitoneally, subcutaneously or in-
tranasally, markedly increased the mean value of phagocytic indexes. The phagocytic index level of
the intranasal administration group was nearly equal to that of the zymosan-treated group. Zymosan
is a well-known RES stimulant. The corrected phagocytic index was also enhanced markedly in the
B.B-treated groups.

The phagocytic index of MFC-treated group varied with the dose ; it decreased apparently with the
number of injection. The combined administration of B.B and MFC increased the phagocytic index to
a higher level than that of the mice receiving only MFC.

Furthermore, the weight of thymus and spleen was by the administration of B.B changed signifi-
cantly as compared with the control (P<0.05 and P<0. 01, respectively).

In conclusion, it was clearly shown that the phagocytic function of the RES was stimulated in ICR
mice by the administration of B.B alone or in combination with MFC under certain conditions.



