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s balanced salt solution (HBSS) 3%, Bk
2 X10@EHich OILFERIEY, v IksrLy
7= ) vHEEACLAZRVWIHELYD FHEIZLD
B L7, #8F & LTk phorbol myristate acetate
(PMAY R B\ 7, BIEDEIE, Lumiphotometer
TD-4000( 7 Ay A4 = v 2AH) Vv, BEREL LT
EEgUER 1 X 105f8/ml, diethylenetriaminepentaacetic
acid (DETAPAC) 0.1mM, CLA 1.0xM, PMA 100
ng/ml % HBSS t2ml & L CHIE L 7o, SR L
BUERBEL, RABCORSEY ZOKRMEOMEME
Ll

2) itk G-CSF o HIE

BRI L Ao A5RE, MBZHERL—70Ci TR
L, @ik, RELL., G-CSF ofilE i ELISA Bic
X % Quantikine Human G-CSF Immunoassay
(Research and Diagnostic Systems, Minneapolis)
VC'Cﬁ a7,

's¥s, EB, G HOBEBFEY stage 7H L, EFAR
BREEIF RO X B & stage 1 3 i, stage 1T 3
i, stagelll 2 6, stagelV 41T, GFLERRE
WEINC X B & stage [ 8/, stage II 117, stage
I 3FITH -7y, T_TOREME, WTFhd BN
B 5WIIHARBEYREANTH -1, F, % &
B3 EBOZERRDIch o oh, FHER, il
MmME, HnEIEEREMACKSCTHERIKEETH»
7z (p<0.01, Table 1.

3) FErFHAE

BRI E R ECATER100& LT L, %
72, TRTOREM L, FHE (Mean) tEHERE
(SEM) TRL, 2HMEOTHECOFEEOKRTEIZ
Wilcoxon t test %, #HBAFRHF X X OBEIIZ

Table 1 Profiles of the patients

Gastric | Esophageal

‘ cancer cancer |
(n=12) (n=12)
Sex(Male : Female) 10: 2 10: 2 ns.

Age(years) | 54.8+3.5 | 61.6+2.6 ns.

Operative time | 160+7

| |
(minutes) 308+25 |p<0.01

Bleeding volume(ml) | 40045 | 987+173 |p<0.01

Blood infusion volume 0

|
(mD | 568+186 |p<0.01

n.s. not significant
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BRI 38,300+ 1,200/mm? & {K{E T, % 1686F/HE%
FCHIMEMYE L, EFR GRS, Himg
4, SEEMBIEHIVWTHEEREKMELXEL T2 (p<
0.01, Fig. D,

Fig. 1 Postoperative changes in peripheral WBC
count (M+SEM)
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Fig. 2 Postoperative changes in peripheral GC
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Fig. 3 Postoperative changes in chemiluminescen-
ce of GC (M+SEM)
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Fig. 4 Postoperative changes in levels of G-CSF
M+SEM)
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Fig. 5 Correlation between peripheral GC count
and serum levels of G-CSF at the 4th postoper-
ative hours.
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Lk, Wil L, 2R BYBLTCGHIVEET
Hote, EFIL GRS, Heligd, SEMEK
BUWTHABOSMERTRL T (p<0.01, Fig. 4),
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H5FEMECEN, 2887 8L TEEYTRL, i
% 4 Rl T FH3,760pg/ml S O EERX R L
7o, Kawakami 593, RIS L OREBRTE
FUEGIORMMAMERY, f+ G-CSFEX®RIE L
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TRETH OO GCSFE2EDLEFHE YA A1V
MFEW & % BRER 0 HE O BN RERE T % o T BR
HBEIUCLECETOFRTRAEVWNEE Z T
5,

sk, REEME L RAROFRREOBMER, =v
Fhdoveoay 2 28 BERREY, A520 v
MEEE Y Py RERPE R LB Thabh b
2, Zh b OEFERRYIERE O BRER B DKM b A
ORELBECLIIDOLINDLDOT, AEEME
ERROBRELE 2 b s, TR B, KiYmEksk



19935114

HoBA L ZHMBEBEAEANC 3T, KoL
SENRERTLABIMLCWBE L ko, RAYMmE
BRI % B35 RRERERONE 0TI IR
HT5EBEL TS, %, bhbhil, ERERO
Bt > BEFAMEEAEARAIC R T, M
FD G-CSF EDORE X T L 1A%, ZhbofEflo
i G-CSF B RBEER] & A RE hSEY 2
LT, LiedioC, REMMHE L BIERYE & i
FHRIGRBIC D 5 & & AR X h, AEBHEc .
YE bR vra g s b BEREAER - REOR
HERMESTEIANELZ L Hhb,

LAk, BB 6 o SRy I BT BREEBE & 1ok G-CSF
EDOBEI OV THRE % T - 1028, AEEHRIIL,
FRIROBIER WA T T 5 fich G-CSF 2% 7«
BEXELTED, BRAFRERICL D EE SR
REDGCSF i Eick v, BEEMLY S5
KRS, MERBA~EE, B, RROERIRE S & O
CLEDETHET R LIS hI, UL, oo
RRBIC RT3, G-CSF o4 Titk, HfHhRTF N
BELTVWB RS h, B8O E T 28
ROEEROKEH, L7 51 G-CSF Lo
DY 4+ A4 8 X Cchemical mediator ® #&
B0 LA, SHOBBELEE LD,

X [:3

D JEREE, BT, I e SEEHgo
= v NV brFrmiE BMASE 20
1648—1653, 1987

2) BERE—I, IWBA—, MBI | ST
RA L FMBRIAEERBECS L ETRE—)
VAR, Teceel %72y + X bat-tst— BN
S&EE 220 2183—2187, 1989

3 REESE B #%E, X BHEr  SEBTEHe
B icxt4 % Ulinastatin 0% R B+ 5 %3, B
HAaEE 23:2716—2722, 1990

O ERE AEHEEHRCKSF 5B EA e en
dotoxin DM~ DHH i X % endotoxin + = »
7 REBF BT 5 RIS, BALLEE 93
1398—1409, 1992

5 Bl B, BE #, MERFEED D HE MRSA
s, SHBL 53 :1034—1040, 1991

6) CHMR, BHTH MTEmBRR 2 E5 Ui
FHAEERRESAOR. RENESLE 53:
557—562, 1992

7) Lindemann A, Herrmann F, Oster W et al:
Hematologic effects of recombinant human
granulocyte colony-stimulating factor in

patients with malignancy. Blood 74 :
2644—2651, 1989

8)

L))

100

11)

12)

13

14)

15)

16)

17

18)

5(2565)

Eggleton P, Gargan R, Fisher D: Rapid
method for the isolation of neutrophils in high
yield without the use of dextran or density
gradient polymers. J Immunol Methods 121 :
105—113, 1989

PEEW =, HJIl#— : Superoxide HIE. EE@ %
22 1 221—230, 1990

REREENESE AEEREVH0. H7IK &
BFHIR, HH, 1989

BREMASE - EERER Y. BETIR &ERE
W, R, 1985

Yuo A, Kitagawa S, Ohsaka M et al: Recom-
binant human granulocyte colony-stimulating
factor as an activator of human granulocytes :
potentiations of responses triggered by
receptor-mediated agonists and stimulation of
C3bi receptor expression and adherence. Blood
74 0 2144—2149, 1989

Ohsaka A, Kitagawa S, Sakamoto Set al: In
vivo activation of human neutrophil functions
by administration of recombinant human
granulocyte colony-stimulating factor in
patients with malignant lymphoma. Blood 74 :
2743—2748, 1989

Kitagawa S, Yuo A, Souza LM et al: Recom-
binant human granulocyte colony-stimulating
factor enhances superoxide release in human
granulocytes stimulated by chemotactic pe-
ptide. Biochem Biophys Res Commun 144 :
1143—1146, 1987

Kawakami M, Tsutsumi H, Kumakawa T et
al: Levels of serum granulocyte colony-
stimulating factor in patients with infections.
Blood 76 . 1962—1964, 1990

Yuo A, Kitagawa S, Suzuki I et al: Tumor
necrosis factor as an activator of human
granulocyte : Potentiation of the metabolisms
triggered by the Ca** mobilizing agonists. J
Immunol 142 : 1678—1684, 1989

Yuo A, Kitagawa S, Ohsaka M et al: Stimula-
tion and priming of human neutrophils by
granulocyte colony-stimulating factor and
granulocyte-macrophage colony-stimulating
factor : Qualitative and quantitative
differences. Biochem Biophys Res Commun
171 © 491—497, 1990

Yuo A, Kitagawa S, Kasahara T : Stimulation
and priming of human neutrophils by
interleukin-8 : Cooperation with tumor necrosis
factor and colony-stimulating factors. Blood
78 . 2708—2714, 1991



6(2566) REREATH O BRREEOES & M G-CSFEOEH BHARE 265 115

Changes in Granulocyte Functions and Significance of Levels of Serum Granulocyte
Colony-stimulating Factor after Surgery for Esophageal Cancer

Yoshiaki Murakami, Takashi Yokoyama*, Naokuni Tatsumoto, Takashi Kodama,
Yoshio Takesue, Yuji Imamura and Yuichiro Matsuura
First Department of Surgery, Department of General Medicine*, Hiroshima University, School of Medicine

This study was undertaken to investigate the relatinoship between peripheral granulocyte functions and levels
of serum granulocyte colony-stimulating factor (G-CSF) after surgery for esophageal cancer with thoracotomy and
laparotomy. Patients with esophageal cancer (group E, n=12) and patients with gastric cancer who underwent
subtotal gastrectomy (group G, n=12, control group) were examined. The peripheral white blood cell count (WBC),
granulocyte count (GC), granulocyte chemiluminescence (CL) and levels of serum G-CSF (G-CSF0 were measured
before and after the operation. WBC and GC of group E were significantly lower at the 4th and 8th postoperative
hours (POH) than those of group G (p<0.01), and CL of group E was significantly lower at the 4th, 8th and 24th
POH than that of group G (p<<0.05). However, G-CSF of group E was significantly higher at the 4th and 8th POH
than that of group G (p<0.01), and a significant negative correlation was found between PMN and G-CSF at the 4th
POH (p<0.01). These results suggest that the peripheral granulocyte count and CL are decreased early after
surgery for esophageal cancer because a lot of granulocytes, which are excessively stimulated by various cytokines
including G-CSF, attach to and infiltrate into the tissues.
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