HEA<EE 28 (3) 1 679~688, 19954

BEAEBE A 1209 % granulocyte colony-stimulating
factor DIEHEZNEICEE$ 5 EERAIISE

RERRFEREME 1 45 (FME - RITSREER)

e

G-CSF R ZL2FEARTH S Z L ilbhroiz,

EREBREA S v Mict MUBENERIEBET (G-CSF) 2#%5L, 20HAY, TeMEEriRiL:.
J v b DEFERZRAEWE (LMOX) 8 X Uf G-CSF Bfud 5T EH L 72 85(85% B £ U870%), LMOX
¥ G-CSF AR TR 2 5 CEBFERENEE -7 (100%). £HREETE, 1) KM E MR
s (P, LMOX, G-CSF B SRR TERL (p<0.01), 70%%2FhES LD, 2)
BNETFRER B 72 0 O OFEERR IR LB RB I E o 72 (p<0.01), 3) G-CSF®EHTR
PR L bR U ¢, #iRM PH, HCO,, BE »58& L7243, PO,, PCO,OZE LI EERE L OMIZE
HERRER P ,4) HOBEBANRETERE TR AR SZAMKERL & 0AMMEZSOmA
B L Tz, D EOHRY S, BEAERICEL, G-CSF &5 R rHkEL, BRLA
BThaZ el tiol, ZRRRTHTH - ZANMBEEFHOBEOTRELTERN,

Key words: granulocyte colony-stimulating factor (G-CSF), peritonitis, leukopenia, superoxide

anion (03)

E
BEERBATRA 7Y = VIEEOET LR A
HRBOBAHRE SN, 85 WCHEPHRBELET T
L0 FREROBAD i & IR 2 IR BEDORE
PRQPEELE LS T I E»S, FHEROE L M
RGBS PR TEERERREE T 5.

Granulocyte colony-stimulating factor?® (LLF,
G-CSF & B&ED) W RM M A O fF Bk % 8 g <
#, FRICERBFTEROBRE T RO 292 LS
ENTWw2, EEBEBEKAESN~O GCSF #5112 &
D, RO MERED R REREREE T RWE I
hid, BT U7 FERRNERE S S L A FRM AL
THAREE L F R oS,

—7, HFHPEREAEMES D 5 W IXR AR E B
{EBE(LAT, ARDS L BEED) ORE W b 57, G-CSF
BELCIDSI74 3 v snlFhREENEE2 2
FIRAMMEE SR - MESYIRREL S, E
ERPIER B 5 G-CSFEREDEE DV TRER
DIF—% H TR,

[l

19944118 9 BEME S RIRISRE | B %
371 FETEAANT 3 —39 15 BEEAVELHE
1445

AR THEEEELZERLS Y b 2R, B
ERBEREBEOE GCSFREN S v N EEE L WE
TEPEPEHLPIZL, &5 EFRA LOEFE
FAY EIMERENHE B & P ERIERED i SRET L 72,
RIRFICEFRERIC X 2 RUEEE O - BEOWREH
WDOWTHENT,

MR S IZHZE

EERENY) 13 E200g 2> 5250g O Wistar R
v bEHAWE,

A BERERES

A IERBIR W & 2 BUME TFT L BEomH
X 0 38t & iz Latamoxef (BATF, LMOX & B&ED) &%
2RISR SH1(MBER © 0126) % A \>7z, Dorset egg
medium (Nissui, Tokyo, Japan) 5 HE&H TH%
FEHL L, Mueller-Hinton broth (Defco Laboratories,
UK) 2 fw»37°C, 15RRIEE L7z, SRBOMELIE
Kletto-Summerson photoelectoric calorimeter
(Kiett Mfg., Co., New York, USA) %HWTHE
L., ZOEERE10%L T EHERREA (UUT,
SRKEREED T1:1 (V/V) @Rl v b &
128525 R (BRKIZH ) 4, Ether KB TIC 5 %4 F
VERKD BV %L T RBER R EERCEA
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Fig. 1 Treatment regimen in experimental groups
Control (C) received intraperitoneal injection of
saline with 5% (w/v) gastric mucin. Other groups
(P, LM, GC and LM +GC) were given 2.5X10° cfu E.
coli/100g BW intraperitoneally.

Inoculation Sur.ﬂ'_!‘m
Group —1
1 2 3 4 5 6 hr
C oo | L]
P = 2
Y

LM =

‘\7 R
GC =
LM+GC  mm '

V :G-CSF{subcutansous injection;50ug/kg BW)
¥ :LMOX(intravenous Injection; img/g BW)

2] shows Intraperitoneal Injection of saline with 5%(whj gastric mucin
I rdlicetes Injection of E.coll suspenaion with 5% gastic mucin

L7z, 79 bAOBRESERIIFHER CHEL -EH
PRV, $hbbREan7 vy oY EITETT
LEE ((KE100g H7-D2.5X108CFU/ml) kL, %
BRSO AT7 vy P RUTOSBICH T, BEE
BELTES%LT v RIBEBR 2 EENRS L
(P#f, n=24), PREFEIRICIEER 2 /ERIL, 2 RFRE
#i2 LMOX (Img/gth&E) #EB&#IkRL VRS U-E
(LM #, n=20), BEERERERIC G-CSF(50ug/kg
HE) RETES LR (GCE, n=38) BX UK
RERERI GCFELFIED G-CSF 2 T#HREL, 2
RMBECIMBCREOLMOX 2% L 8
(LM+GC#,n=20) D 4 BER/FRIL 72, 1l icid 5%
LF AR Aml/100g 4E) 2 ERNEES U RE(C
B, n=20) 24Tk (Fig. 1),

B, #53EH

(1) G-CSF: Kirin Brewery Co. »»oEt5 X iz
recombinant ® & & G-CSF (KRN 8601).

(2) FiAEYE  LMOX,

(3) & v (RIHMEE, R | 75 BHEHED D
D,

C. HRIf#E: & M-SR

i (N EDTA-2K) 1 ERENEARTIC BRIk X D
Tolz, AFVERKDZWIZERZEENEALG
KEf T Ether BREY T Io KEREIAR % B, 24C BRE B
gt &EAR, EDTA2K B & U~ ) > IIEIIRIT % B
WU7:, BMZEI w727y MZBEEL, BEEOEE
R LR O GAED THER 2156 3 EBRARSH
SERA LT,

HEEE R T 5 G-CSF O EEFR

H#AREE 28% 35

1. % S I MR

BB DO EE 13 Birker-Tiirk EES % By, M
WHRIX Wright-Giemsa e85 1T7-> THEE L 1z,

2, EFPERBERERRAE

HIMERO S HET IR L 7z~ imdfiRin & » 7 %
A LT UHBENTIT o0, ThbBME 2 FICL
18D 6%T A7 YERAEEML, FEiRZ3057
BEk, E#& (buffy coat) % 4°C, 200G 2 T3EM,
WEFICE £ AR B EREEEINTREL .
Modified-Hanks’ Balanced Salt Solution (m-HBSS,
Sigma Co., USA) % H\T 2 [E¥e##E, Hanks(= v
AA B, FR) WICERES & T HIBREER & /E
L72%, frERigRE I O;E4:RE % & Ui Myeloperox-
idase (LL'F, MPO LERED) M EIE L TN,

(1) HFPEROEAREY O, L BENCRIGL T
Y9 % Cypridina Luciferin Analog, 2-methyl-6-(p-
methoxyphenyl) -3, 7-hydroimidazo [1,2-«] pyrazin-
3-one (LL'F, MCLA &#&50) % Hv MCLA kESF
H (BAF, MCLA-CL &B&ED) % HIEL TKRDT2,

(2) MPO 5% : Luminol (Sigma, USA) % B\ 7z
bFFE (BT, L-CL &B&FE) T OCL-EAgE 5 Hl
ET 5T LD RDIOD FFRERFIEA & LT op-
sonized zymosan (UL F, OZ & # 2), phorbol-
myristate-acetate (LA T, PMA L BRE) &% & UM i
N-formyl-methionyl-leucyl-phenylalanine (LA F,
FMLP L&) ZF iz,

(3) MCLA-CL #HI5E ¥k D £  Hanks ¥ I fF 2R
7X 10 % Att, Luminescence Reader (BLR-102,
7a s He37°C, 3 43 preincubate U7z, #lEL
# (OZ1.6mg, PMA lug, FMLP 1zM) & MCLA
(0.5xM) ZFREHCINZ TRIG B L, RAFNTHE
BH o CHEERE L.

(4) L-CL HIE sk DERE - fFhEREIZ4 X 10°, FLER
X Luminol (1xM) =BV, OZ (1.6mg) THIEL,
e st MCLA-CL ER—DOFRTHIEL 72,

3. ML 7Y = iEh:

A7V = R L-CL i X 2bEFEFEc L 0 #l
FEL?, Thbb@ETy M » o058 L 125X 10%A
DFHERIC504M @ Luminol % A#L7z#%, Zymosan (4
mg) EPFRMBEH 2R 7 —VIEEML, £U7%
HDRAEERD I, 7= NV IMBEOFKERERL.0L
L, #RiEDOL 7Y = v igEr &£ LIz,

4, I endothelin-1

JEREPIE AR 6 RERD CERI U 72 4% % — 40°C Tl
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f&77 L 72, endothelin-13& 1Z radioimmunoassay ( 2
FUEER) D CREE LTz, T2 b bR EMRIZ60% 7 & +
= b U wv/trifluoroacetic acid #i0Z, endothelin %
Lo, MBI EBER, Hendothelin M &
(BML #t, B3) 2402, 4°CT24B5R] incubate L 7=,
K> T HZE; endothelin $i 4% (Amersham #t &1,
England) ##0Z T488fd incubate L, SEBICEH
(B -V4AT74Y b=, BER) LRV FL >
ZVa—NEMAEL L, BoNniEOKRSRE S
y counter (LKB #t, Finland) iz THIZE L, E#Eihis
PHOTET-18428EH Lk,

5. M1 endotoxin HI%E

endotoxin fEE D7 » OM/IMRINHE i, EEERIET
WL 7z~ ) BRI % endotoxin 7 ) —RER
B (EFLE, 1) 2RV 4 CTHRIELL TH
B, —80CCTHMBREL 1z, HRIFIIESRBEEEAD
EW(T Yy FAR—y—, £{FETE, B ICLDHE
LI,

6. BIBRITA A A7

B RERB 6 RETIYy bZAY T I —0 (70
mg/kg/FE) R HANESH Lz, $I305 8% O FERRAE
MEE LR TEMRERM L, ABL300 (Radiometer
Co., Copenhagen) % F\» TEIRIL A R 547 21T -5 72,

7. OB ERIRE

[ OMBFAHIRRIIRIMFE R 2 » b DA EEE
L, BERr~) U CREER, Giemsa H 5 i
hematoxyline-eosine e & % fTo T HR E L 7-.
peribroncho-vascular cuff, FifIRHIMOERE: S
B A~DOBREAMmERE (PMN/alveolus THE R
L, Fifg 1 @biz b OFhEREERT) 2RE LI

8. HaEtFHyALE

AP OREITFHE L BEERE TR LU, £5X
i* Logrank #E THEE L, FHEO H#K I Wilcoxon
BAEH Vit Student’s t BE R AW TITo72, MF
ET f&1x Mann-Whitney U BEZ#H L, p<0.05%
boTHEEZEDD L LT

#w R

A, G-CSF #: 5.8 AH M A mEkk

FAM MRS 1 B0 GCSFHREi1I2L b, 18
M — @B EA L, DUR12KR & TRy IC
MU, $4bbEE5RTMD1.3440.23 X104 5 120%0]
B ix3.3210.07X10% £ THEML, 24FFEE D
1.98+0.36 X 10* & FfE % 3560 L, 48RRI ICE S RIE
Rz,
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FEMPTRIFPRADBERN LEMB RS, 1
[E 358 O R ER D L 1 6 BERE TH0%, 128%RC
65% THo7: (Fig. 2),

B, &%

Z v b EFERCE R FRRARR £ THRETL, &
BED 4 HFEER % Kaplan-Meier 5 CR L7, CEIZ LM
EFELN, PEEOEERIZ42%, LM BE85%, GCEE
68%, LM+GC#100% TH -7z, EFELEEE (LM,
GC) DAEFERI PR TEL, B TH LM+GC
HiiFRcEEESHE s (Fig. 3).

C. FHMMAMEREL, FHEREE

CHOPDMRBIEERNEAFIBRTEELTD 2 » o
7o 48, MEREARE(P, LM, GC, LM+GC) ® EskE
BOTHhOBTHERLEY 2R, PEOAMEK
£030.22+0.16}X10' L R DWW L. LM B, GC # D
HIMBREE Z 24, 0.7010.43X10% 0.74+0.34X

Fig. 2 Kinetics of leukocyte counts and PMN/
leukocyte ratio in peripheral blood
G-CSF was given to rats at a dose of 50ug/kg
subcutaneously. Marked leukocytosis and selec-
tive neutrophilia were induced by the single injec-

tion.
Basl B @ :Leukocyte
i E O :PMN/lsukocyte
g H n=1§
§ E PMN:polymorphonuciear ieukosyte
Sas| 50
£
L

ol .
bl 4 2 3 6 9 12 1518 24 38 48
Injection Time(hour)}

Fig. 3 Survival in groups after intraperitoneal
injection
Survival in LM and LM+GC showed marked
improvement compared with that in P.

— 1 1
© e :
c . J
=] b
« I
051 ncp-m —————y . JJ

O P (n=24)

A LM (n=20) 0.0

O :GC (n=38) <08

% (LM+GC (n=20) N8:not signifioant

% 10 20

3 _ 40 50
Time(hour)



68(682) EEMERA T 5 G-CSF OEEZNERE His=gt 288 35

1047, LM+GC#T130.99+0.46X10°TH - 72, ¥F
FIRHER T PR O20% i L, LMOX & 2 Wi G-
CSFOBME L TE40% L %0, LM+GCETIE
70%iz&E L1 (Fig. 4).

D. FFehERigkae

Mg it MCLA-CL (O 4£RE) 1k CBRickhRT
B, BELBEOR T LM+GC 2 PR, LM,
GCECH~EEI (p<0.0l) BRLTWw, 0
LM+GC #® MCLA-CL 0#§Xix 0Z, FMLP TH
MERERBMLZBHCDABDL SN, PMA I &L 53
BlrEEDsR»o T,

MERE&#E D L-CL (MPO i) & CEIICLENTEY

Fig. 4 Peripheral leukocyte counts and PMN/leu-
kocyte ratio before and 6h after the bacterial
inoculation
The decreased leukocyte counts and PMN/Leu-
kocyte ratio in nontreated rats (P) were im-
proved by the administration of LMOX and/or
G-CSF.

LR ] Bi:Bacterial Inoculebon
sir<t
NS:Met signfican

| © € (nm15)

® 7 n=28) |
LM (n=28) ]
- A -GC [n=27)

@ :LM+GC (n=18)

before Bl 6 h after Bl before Bl 6 h after Bl

Fig. 5 Ability of PMN to generate O; and MPO
activity
When PMN was stimulated with OZ or FMLP
only, the ability of PMN to generate O; in rats

treated with LMOX and G-CSF was significantly
increased compared with other groups.
O C(ne)

® P (n=15) L
A LM (n=12) L \

Ny Pt

nsity
x10 cpm}

A :GC (n=12)
@ :LM+GC (n=8)
NS:Not signifioant

sity

in

+:p<0.01
" #:p<0.05
Fa—t—

Fal

MCLA+OZ

[.]
o

:. —
—8

MCLA max. Chemiluminescence Intensi

Mw(.ctmulummesceme Intar

sl

MCLA+PMA  MCLA+FMLP Luminol

HA R U7h, MEARERCIEELREE2RED L
»-7: (Fig. 5).

E. ME+ 7Y =&k

MiEA 7Y = &M (LUF, OA L BSEE) ZEBL(E
BB C BT HRFE o 7228, LM B, GCE, LM+
GCEMwZ=%2Ro ko7 (Fig. 6).

F. M endothelin-1

MERE 47D endothelin-1 (LAF, ET-1& 880 W C
BIhEBEML T, PEOET-HER
LMOX & % \»i% G-CSF o5 KT L, LM+GC 8
O ET-1fE»RbEL o7 (Fig. 7).

G. Ifi% endotoxin

MEfE & #E D M endotoxin (LAF, ET & B&ED) i
5%LF VERBKEEALL CHEENARECEHE

Fig. 6 Opsonic Activity
There were no significant differences between P
and other treated groups.

é fi—=— Y/ "
e A
=10 |
]
g S ¢ ]l r * 2 ]l !‘
I 7
8 ]l -, .
os F &> | |
:15 ‘::\xlemnnl
Groups C P LM GC LM+GC

Fig. 7 Plasma endothelin-1 level
The plasma endothelin-1 concentrations in four
peritonitis groups (P, LM, GC and LM+GC) were
much higher than in the control (C). The adminis-
tration of two drugs (LMOX and G-CSF)
significantly decreased plasma endothelin-1 in the
nontreated groups (P).

P e o — b ey |

150 . —i1n
:r<e, 01
§ f— HiP<L 08
‘ 8 NE:Not significant
1 l—
00 ! 1 @® o
- | @®
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50 |~ ! F
u e o o ¥
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Table 1 Results of arterial blood gas analysis

Group pH PaCO, Pa0, HCO, - ABE | SBE

P 7.29+0.09 36.3+£5.9 97.6+10.9 18.0£5.3 —-8.0+6.9 —7.5%£6.3

LM 7.3710.02 41.8+6.1 |104.2+10.7 24.4+3.8* | —0.5+3.3* | —0.4£3.6"

GC 7.40£0.02 36.6+7.4 80.5+16.7 22.0+3.7 —2.1%£2.6 —2.4%£3.2
23.61+0.6 -L2£1.3 | —1.1+0.8

LM+GC | 7.38+0.06 40.6+6.4

Fig. 8 Serum endotoxin concentration in each
group
The injection of E. coil increased serum endotox-
in. The administration of LMOX or/and G-CSF
did not decrease endotoxin in spite of improved
survival.

100,000
30,000} |
10,000} ===

L

3,000 ®

3
L

1,000F
300F
100F

o) ab il

10
c P LM GC M+GC

Endotoxin(pg/mi)

ZRU%., PHOET fE1X0.4+0.31 X10*pg/ml T,
LMOX #51z X 2.1+1.80x10%z, G-CSF#& &«
X b1.5+0.32x10*: ER L. IMBEOET# X
2.1x1.80X10'pg/ml TPEH I O REFERE S
(p<0.01), LM+GCE#® ET {#133.8+3.4x10%pg/
ml & 252N (p<0.01) 2R RL7: (Fig. 8),

H. BRILA R 53 H7HE R

P B0 BRI A A S FrEE e L, MuffEc B
CREME7 Y F—vABRO B2 H DD PO,DIE
Tid%l, CELEREholz, LMBE, GCH#E, LM+
GC #® PH, PO,, HCO;, SBE % Xk P # & ORI
EERERBO Lo (Table 1),

I, fifHasRr R

FiDMEEFRIRERIC L Y, HfgHmmse peribroncho-
vascular cuff 238D 77 v ML P CRHICHA
B & oML TV /a8, LM+GC B Tiddicid L
7z (Table 2). LM &, GC #» PMN/alveolus ix P
B IE~EBIEML 248, LMOX & G-CSF 0offH
BEZIORIL, PELE—V~_ AV KRE->7 (Fig.
9), i T3 P B AHIMENIRE B A FE

91.8+7.1

n=7 Single asterisk indicates p<0.05 versus group P

Table 2 Histopathological findings in lung injury
The cranial lobe of the right lung was excised at
6h after bacterial inoculation. A section of the
lung was stained with hematoxylin and eosine.
The whole lobe was studied at X100 and X 400.

Peribronchovascular

Group Number cuff hé?rll‘éerzglﬁrge
C 8 | 1/8(12.5%) | 3/8(37.5%)
P 8 5/8(62.5%) 5/8(62.5%)
LM 8 6/8(75%) 5/8(62.5%)
GC 8 4/8(50%) 3/8(37.5%)
LM+GC 9 2/9(22.2%) 4/9(44.4%)

Fig. 9 Number of PMN per alveolus in lung tissue
The PMN counts increased considerably with
LM and GC, but not with LM +GC. There was no
significant difference between P and LM+GC.

0 = )
0 | Lt wignificarm
> -
= B
Z1.0 |
= N
(= |

05 [

C P

LM GC LM+GC

(n=8) (n=8) {n=8) (n=8) {n=8}

BH Lo, 41K (peribroncho-vascular cuff) T»H
2015t L, LM+GC BT EEIERL, ZLAY
2 s>y (Fig. 10), MBS T BEAR CRE
HInEROEMERD 2 OO, LM+GCEH P#HIC
HEEL TWAFTRRE» -7 (Fig. 11),
B

W4, G-CSF BHiEmE® v 7 a7 ) E8HKR G
B2 LR W EERPECHGERYMECER SN, B
BTl &£ OMED BRI ND, £z, BRE
WEFNTGCSFREOEHELTFANSN TS
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BREERR 23S % G-CSF 0kFEshE

H#sait 28% 35

Fig. 10 Edema formation in the peribroncho-vascular area in groups
Peribroncho-vascular cuff of LM+GC (a) was attenuated compared to that of P
(b), resulting in the same grade as in the control. Arrows show the peiribroncho-

vascular edema (cuff).

Fig. 11 Histological features of the lung at 6h after bacterial challenge
PMN markedly infiltrated the pulmonary septa in LM (a). In LM+GC (b) infiltration by PMN
was reduced and comparable to that in P(c). Increased alveolar edema in LM was attenutated
by G-CSF administration. Arrow heads indicate the infiltrating PMN.

control a

25, R 7 vk b i 3 o300, HidmE
EDHFOED & MRS L -8 im0,

—%, BUMEEOER, MELrwIArsR, &
FERRGRR I (IMBRE M S ¥ 2 Z L DRIFTHS H»
TR,

AP TIHERE T v b2 F L 2ERLL, BERAE
BB 5 G-CSF #EOEMME LR L 72, B, 5
EVBEIEEARERBEINE I 05, KERT
X LMOX #13 2 BRREIse & L7e, £ BRI Tt
WO, GCSF 53 20EMMESRLRIES L2
EFEANIEHAREDEKE L, Z0EE, G-
CSF 8% 2 WiHAEYH £ OB/ S IC LY, BE
MEHEL T v b OEERICHE 2D 7. Matsumoto

S IMBREEA SRy R, BESEOME
HLOIEBEZRRIY, G-CSF RSP EEL L HE
WHET S 28, RUEYMHE, HARANOKRKRS
DHTIE~ T ADILE 2T E 57203, G-CSF
B OEFERREL Y, IEYWERBRL 2122
EERL, FHROBEEN2RET 5 L & i G-CSF
BEORREEHES I LT, O Reilly 5203 fER%
U ARTENE - G-CSF #8501, fHHEBIC< Y
AETFHELR B E <, G-CSF #-58 KRS MEFh RSy
DEBELZEMERDTEY, BEOFBERAETH-
Too B85 IEFERIEIN & 7 ORI TTESEREZR DY
FZUHEU D0 L BRI LS, BEOBREIERSNT
Wiz, %72, Toda &I HB#H%-5% (LLF, CLP
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L&) BfTo7c7 v h OBEBENIC G-CSF 251,
BeESRE s AFFROBEERETL T3, Eoizdh
¥, CLP {78l 3 BRI T G-CSF#% %5, H 2wk
CLP LAl E L BaucRk b EFERPIE L, CLP
% 6 KRGS 2 v i3 CLP 81 9 B0 5 ¢l xfig & 2%
2ROT, AEROUBIF TRETHEONL LH
L7, Cario 65 BEBEEE 2B ¥ oL
Z v Mz, HiEWE, G-CSF 2EEN#ES L, G-CSF
DEMHS LD & PFHBIC L D EFESRHWEELH
o, BYER L Ak G-CSF 251U TYH, 7.7
AT THERTHZ L WELTWD, Tibb,
Fv N DEFERIETGCSFORESHELD b L ARG
BN & B HEKT, BEERRER - EREEZ5
T3 & % ORBRIIHF TS T, highrisk BE T T
HIHEEH3, ¥ AT H NI RNFH O G-CSF
BEREWESRR G LTRSS, LbL, G-
CSF 0oZEH# 5=, RE5RHH 2 WIZREHACV
S—EOHEIZL L, THIERS L&D SHRECRE
BPHBEEEZ BND,
REEROMEDEZEAECBRZHDODH 2 D2
AL, BRERLT U bR S BRZEDR
WHAEMENES AN S L BB S 2w, LL, EE
AR R BEERO LEREMEsRES SN,
BERBYIITH > THRBEZEDO B, b5 VILERZHE
DD TEZ L WEMEIRS SN 2 WHEE I E &
#zoh3, REFSTH->ThH, SEHOBERLEHY
HERRER 195 5, G-CSF O ARSI —COEEME
2ET 5 LRI NG, BHE, EREL S SR
Wb % £ 5 BUIE w2 g - 72 B G-CSF 285 1,
4/ 5 OFEFITHHEROBEM & RO UE £ R, Wi
LBl HRESN TS,
EERRERFO HMEREAD ZHEBOTIEC L 55D
LahEh, FOEEREEEORELLS, SEHO
BEhe L, PO AMBREUIREME A /FRER 6 R
T, A ESATEO#I20% & F L7245, LMOX %
2V GCSFEEIZ LD ZOEPENERICER
L, 2riz LM+GCETRAMEDS0%IC  TEE L
7o, GBS E 2 BT 5 &, P BEO HIMBRIR AR O 47
HRERELEE (20%) X CHEE2Ro Bz, ZOP
BEOIFHRERHEE 13 LMOX % % \» i3 G-CSF o) B
St 25y, LM+GCEETIZT0% 1 ER- LUz,
519 & BUIE B E O F PR LR 13402
10.2% L IEEGHERTH Y, Toda 52137 v b EE
RKEFTNCHRMMY > SBROMET BRI & 5, B
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2B ANREEOBDEEXL T3, $2bb
FaRE R BRI PR O A TR <, o HIMER b A7
ZZEDBESICINTED, SEIOERTH PHFL
CBEOIFPRHERRI—HRLTBY, ThEEMT TV
5,

FrhER I RIEN & 0, IEEEERE L © UM chemical
mediator B4, S 258, HFHEROMBYE L%
BERETHWHICL Y BAOFRRTFLELR S, KE
BTiE, O:ELREOMENGCSFItL2bDTHS
T EHERT A LoERABFORR S 3 EHEOREY
PR L7z, OZ 13 C3bi &Kz, PMLP biFd
BT 5 BENZERCEA L, BAHIEE
W B EE(E T 529, Zhiesfl, PMA 3R
ZAMKTIX 7 { BN O protein kinase C 2 E#EMAL
T2 2 THOR#EFHET 5, SHEHOERTIIEE
LU OIFhEK Oy &R, CREL L T OZ,
FMLP ##E iz 0 A5 L, B2 LM+GC#idfhiois
BRI H AR 2 BIBALTWE Z el h ko
7z, & LMA+GC Ok Oz FEERE DA IS
BEENLUTHBENIBE DA DO N, 20D
B G-CSF BIFPHREZEF L TREZFE
TAHEREO L —HLTBY, SE0 OEERDERIZ
G-CSF 0 &M% ORBR b0 8hil Lt HFZ 5
na. %7, GCSF# 512X > TT v b OIFHREK O3
EREMREE 210D Tl L, ROFPERIBRED TIE (B
REEON, HBNTOFEMLER, vf{ 2 D
PEAEREIIIE D) b HIF T E B AREM DS H 2. —75, PMA
IR 1d O FEEREIR G LS IREI L, IR CH
EhErEbih ot LM+GC BUAOEELED
O2PEEREDS C BEIC AT £ » - RFIE, KIERRD
chemical mediator, ¥X @ cytokine ® ET, H 3w
BAE THE U7 iR Y (Cha) % X & D IFHEK
N7 v TahEREFZONS, LIL,
LM+GC BD O FEE#ED A PO A R R T
BECEE->EFREBHLHTRL, SHBROBR
FEBI 0, BELS Y NOEFEROM LT, HRER
ZERE LcEH L QinERROEE, G-CSF D77 4
32 & AEFRER OEAERED ML L, 38 L UHAME
BERIZ X B MIEDSE S FEIE L O] 2 ¥ 2 KBRL
REREEbNnS,

* Y =V IFRROME~NOEE - AR EY
2MET, 47V = iEE (OA) OTTEREFPIERIC &
ZMEOER - FELIREL, BEHCEIBEST
%, SEIORFERE T, BEAREO OA R CHct



72(686)

REFL T/, CHREECST 25HNKIG %
Zondy, BEBERBOMTEIELTD T, BEA
HAOEFEEDOHEIIOAKKEL T nl i
BHemnricoi:,

MmE ET- 1R XD ERC LA L (PR
5, FEFEMHRS W L hEL L, LMOX & G-CSF D
HHBETRIE L o7, Pittet 52V BUMERZ T
ET-1fE%ZHETL, LHEES L UEERE & ET-1#EH
ML EMELTED, SEOHE L 2 eBEAT
7z, ZhRL, MHPET T v b OEEK - HEE
Liadolz, ETEIZ, HTEORETH-7 LM+
GCHTHEHLSMEERL, BRIETEROE LT P
HTIREL, SET IEASHT L b &SRO
QEEBRsahotz, 77 LABREHEERPEE D
EVERE X, ZOBEIC L - THIBEL-EE» 5%
BOETHESEI 20, BETIUER Y7254 2
ENBH BT, IMBETHRD SN 3E ET MAEDSHHIX
Bk O E» S BHIHAIRETH 5 55, G-CSFREED
ET # PHCHANSE 0> BFRIRHT, %3512
MBS EEFE 2z o s, HF, M ET OFE@ESL
FTLHBFHN TRV Z E MR s h, BEEOK
Ty 2y 73T LAMF ET kELTE ST,
RmEME> 2y 73 ET BEOEATIER L, ET
REUTEBNTEES LA vy —1 4 %21 (LU
T, IL-1 &850 /REBESEAF (AT TNF B3 12
IoTHEEEINZDEEZBNE L5157, Yo-
shimoto 531 ET 12 & U IL-1%° TNF E4 25 X
L, RRHCmES > —o4 F>6(LUF, IL-6 £ BEEE)
BERTHZEZHOMILY, Thbb IL6D LR
BREEBETRIL-1H520wid TNFEEIhTWS
2k, BEUIZ LERBCHT 21EE0 b o224
DOEREZTRLTVE EREL T3, SEOPIETH
fiH TNF, IL-1, IL62HEL TR WO TET Xt
T3 EEEZHEORER IL-1/TNF 233581 & BE T
EEDLERLZEWVD, 7y FOELTRLMPET
EE OBENES oo - BEOHHILATEEL b
LiZgu,

FFHRRIZET & & b e &MMESE 5 2 vik ARDS
DOFEWE 227, ET MEEHRY Fwvwo F A
fa B EERR SIS E ORI G-CSF 25 L, primed
neutrophil Z¥ME €2 2 L IIARNEESERH 2
WITIEE T 2 A[5EE SIS B, Toda 590, WRHETR
5 7z fifd B 0O 2 8A 70 #F 1 Bk & macrophage DS
BGCSFRELVBEMEAZCEZ THRELR L

HAEEIE L 2t 5 G-CSF D ia#sh# HEAait 288 35

RT3, %7z Kanazawa £°20%, G-CSF ##851L
HorUbHMMRKEEME L TEE, ZOKRET %
BE LU THFPROBEMES CRIZTHEERETL T
Wi, ZORBR, HboLrUHHMEREEME L TH L
THRMEMEFTEIHEEL S, L alflan c#E
LTws, ZOBFOBALLTC, GCSF#5I2ED
W9 % AL PERIZ deformability %L L T8
b, FMERTHESWENE LT, 2ORRAREF
IR - AEMFRIC BT 2 BB ET RO T0wE, &K
ez B THBIIRILAY 2 5347 86 & OSBRI R
iR » 5 G-CSF B RAMMEE » B - MES L LR
ARG ool BAE - BIEHERRECNLT
G-CSF z#51&, AEMBEEsHERL SN VEL R
WEFRBLEBLBOY TR L, EFEEAKET
GCSF #BE5 L THRHMEZ»HR - HET LR
HiEIPRCbDEEZ D,
P EOHE», EEEBEKGECB THEYE
L b5 a8 N/ G-CSF i RMMETFHERE 2 i
S, [FARFCHHERBERED L Z 2k D, ETL
EEORRHEREESRE L TEFEFERLERE 2
EHSEMAL 72, G-CSF #5131 ERAORE L, &8
POBEMTHE I ENHEShER STz,
WeERZCHIZD, TOMEOEESR25 250, His
B, HRMEZBY 2 LEHEREESRBE 1 SR2H=
RHTEREEC LD S EHEL 9.
EEERXOEEZEREARELEABELRRS
(1993 7 H, KBR), % 6 B H AN BIRAUER 72 (19934
12HIRE) % & TN B43E B R MR A B2 A0S (19944
2H, ) KBWTHERELL,
' X #®
1) Alexander JW, McClellan MA, Ogle CK et al:
Comsumptive opsoninopathy: possible path-
ogenesis in lethal and opportunistic infections.
Ann Surg 184 : 672—678, 1976
2) Solomkin JS, Bauman MP, Nelson RB et al:
Neutrophil dysfuction during the course of
intra-abdominal infection. Ann Surg 149 : 9—
17, 1981
3) Solomkin JS, Jenkins MK, Nelson RD et al:
Neutrophil dysfunction in sepsis. II. Evidence
for the role of complement activation products
in cellular deactivation. Surgery 90 : 319—327,
1981
4) Nagata S, Tsuchiya M, Asaano S et al:
Molecular cloning and expression of cDNA for
human granulocyte colony-stimulating factor.
Nature 319 : 415—418, 1986



19954E 3 H

5)

8)

10)

11)

12)

13)

14

=

15)

16)

17

~

18)

Souza LM, Boone TC, Gabrilove J et al:
Recombinat human granulocyte colony-
stimulating factor: effects on normal and leu-
kemic myeloid cells. Science 232 : 61—65, 1986
B2E E, RETSEHE, MILMERIZ» | BiEEY
PR OF PR AEICN T 2 G-CSF 0%hR i
By 283, —EBKBERMES X Fin vitro TO
FRERECRIZTHRIC>WT—, HARSNEEE
29 : 816—822, 1993

Tate RM, Repine JB: Neutrophils and the
adult respiratory distress syndrome. Am Rev
Respir Dis 128 : 552—559, 1983

Rosen H, Klebanoff SJ:
and superoxide production by myeloperoxidase-
dificient leukocytes. J Clin Invest 58 : 50—60,
1976

Nakano M: Detection of superoxide radical

Chemiluminescence

and singlet oxygen based on chemiluminescen-
ce of luciferin analogs. Edited by Packer L,
Glazer AN. Method in Enzymology, vol 186.
Academic Press, New York, 1990, p585—591
DeChatelet LR, Long GD, Shirley PS et al:
Mechanism of the luminol-dependent
chemiluminescence of human neutrophils. ]
Immunol 129 : 1589—1593, 1982

H8 R EAMEEMERA IR, a7
7=V ORBCEERAROREE, KIE 5:217—
284, 1985

Easmon CSF, Cole PJ, Williams AJ et al: The
measurement of opsonic and phagocytic func-
tion by Luminol-dependent chemiluminescence.
Immunology 41 : 67—74, 1980
Ando K, Hirata Y, Shichire M et al :
of immunoreactive endothelin in human
plasma. FEBS Lett 245 : 164—166, 1989
Iwanaga S, Morita T, Harada T et al:
Chromogenic substrates for horseshoe crab
clotting enzyme. Its application for the assay of
bacterial endotoxins. Haemostasis 7 : 183—
188, 1978

TFIUMET, RUNEPSER, A AE 2 | fFEkEd
PSS EERYMERE B 5 G-CSF 0%
B, ICU & CCU 17 :85—90, 1993

EEEEE, fiE A, H EEEE e D BIE D
R ERBAE IC T % G-CSF #EOFR, HEA
BE&EE 2 :1995—995, 1991

Roberts RL, Szelc CM, Scates SM et al:
Neutropenia in an extremely premature infant

Presence

treated with recombinant human granulocyte
colony-stimulating factor. Am J Dis Child 145 :
808—812, 1991

Yasuda H, Ajiki Y, Shimozato T et al: Thera-

19)

20)

21)

22)

23)

24)

25)

26)

27

28)

29)

73(687)
peutic efficacy of granulocyte colony-
stimulating factor alone and in combination
with antibiotics against pseudomonas aer-
ginosa infections in mice. Infect Immun 58 :
2502—2509, 1990
Toda H, Murata A, Matsuura N et al: Thera-
peutic efficacy of granulocyte colony stimulat-
ing factor against rat cecal ligation and punc-
ture model. Stem Cells 11 : 228—234, 1993
O’Reilly M, Silver GM, Greenhalgh DG et al:
Treatment of intra-abdominal infection with
granulocyte colony-stimulating factor. J
Trauma 33 : 679—682, 1992
Matsumoto M, Matsubara S, Matsuno T et al:
Protective effect of human granulocyte colony-
stimulating factor on microbial infection in
neutropenic mice. Infect Immun 55 :1715—
1720, 1987
Matsumoto M, Matsubara S, Yokota T et al:
Effect of combination therapy with recom-
binant human granulocyte colony-stimulation
factor (G-CSF) and antibiotics in neutropenic
mice unresponsive to antibiotics alone. ]
Antimicrob Chemother 28 : 447—453, 1991
Cario MS, Mauss D, Kommareddy S et al:
Prophylactic or simultaneous administration of
recombinant human granulocyte colony stimu-
lating factor in the treatment of Group B stre-
ptococcal sepsis in neonatal rats. Pediatr Res
27 : 612—616, 1990
EEEE, LUHRE, BRI, | SBREREY &
&b 7S WIMAE it 3 % rhG-CSF & 53R DR
. BB fE 512931, 1992
PrEEN—ER, @AM —ER, K L5 | BENHRRED
M-SR T OER, GinBk, BB 331274
—2755, 1988
Yuo A, Kitagawa S, Ohsaka A et al:
binant human granulocyte colony stimulating

Recom-

factor as an activator of human granulocytes:
potentiation of responses triggerd by receptor-
mediated agonists and stimulation of C3bi rece-
ptor expression and adherence. Blood 74 : 2144
—2149, 1989

Pittet JF, Morel DR, Hensen B et al : Elevated
plasma endothelin-1 concentration are associat-
ed with the severity of illness in patients with
sepsis. Ann Surg 213 : 261—264, 1991

Shenep JL, Morgan KA : Kinetics of endotox-
in release during antibiotic therapy for experi-
mental gram-negative bacterial sepsis. J Infect
Dis 150 : 380—387, 1984

Wakabayashi G, Gelfand JA, Jung WK et al:



74(688)

30)

Reprint requests:

Staphylococcus epidermidis induces compli-
ment activation, tumor necrosis factor and
interleukin-1, a shock-like state and tissue
injury in rabbits without endotoxemia. Compar-
ison to Eschelichia coli. J Clin Invest 87 © 1925—
1935, 1991

Yoshimoto T, Nakanishi K, Hirose S et al:
High serum IL-6 level reflects susceptible status
of the host to endotoxin and IL-1/tumor ne-

BfEEE K 33 % G-CSF DR

31)

32)

Hist=it 28% 35

crosis factor. J Immunol 148 : 3596—3603, 1992
Brigham KL, Meyreck B: Endotoxin and lung
injury. Am Rev Respir Dis 133 : 913—927, 1986
Kanazawa M, Ishizaka A, Suzuki Y et al:
Granulocyte colony-stimulating factor does not
enhance endotoxin-induced acute lung injury in
Guinea pigs. Am Rev Respir Dis 145 : 1030—
1035, 1992

Therapeutic Role of Recombinant Human Granulocyte Colony-Stimulating
Factor in Treating E. Coli Peritonitis in Rats

Minoru Kuroiwa

First Department of Surgery, Gunma University School of Medicine
(Director: Prof. Yukio Nagamachi)

To investigate the therapeutic efficacy of G-CSF in treating peritonitis, we examined its effect on the
mortality and function of polymorphonuclear leukocytes (PMN) in a rat peritonitis model. E. coli was
administered intraperitoneally. G-CSF and/or an antibiotic (LMOX) were given to rats after the onset of
peritonitis. The mortality rate was decreased by simultaneous administration of G-CSF. Moreover, the
administration of G-CSF in combination with LMOX induced a marked increase in the survival rate
(100%), and resutlted in improvement of the peripheral leukocyte count. The ability of PMN to generate
O; in the LMOX + G-CSF treated group was significantly enhanced as compared with that of the other
treated groups. The plasma endothelin-1 (ET-1) level was shown to be the lowest in the group treated with
LMOX + G-CSF and to correlate with a decrease in the rat mortality in contrast with the endotoxin level.
The combined use of G-CSF in treatment did not induce the findings of acute lung injury. These results
suggest that G-CSF may have a protective effect on survival and also provide excellent support to
antibiotics in the treatment of severe peritonitis. In addition, in this series of experiments,the plasma ET-
1 level, regardless of endotoxin, was a useful indicator of the severity of peritonitis.
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