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A Case of Granulocyte Colony-Stimulating Factor (G-CSF)-Producing
Lung Cancer Proved by Immunohistochemical Analysis
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Table 1. Laboratory findings.

Peripheral blood ALP 223 mU/ml
RBC 288x10*/mm® LAP 45 mU/ml
Hb 7.3g/dl Ch-E 0.36 4pHI
WBC 32000 /mm?® T-Ch 140 mg/dl

St 11% BUN 11.4 mg/dl
Seg 75 % Cr 0.8 mg/dl
Eo 1% Na 134 mEq/dl
Ly 11% K 3.6 mEq/dl
Mo 3% Cl 98 mEq/dl
Plate 71.8%10*/mm?3 Ca 8.3 mg/dl

Bloob chemistry P 3.4 mg/dl
T-Bil 1.0 mg/dl  Serology
D-Bil 0.2 mg/dl CRP 8.2 mg/dl
T-P 5.7 mg/dl Fe 28 ug/dl

Alb 47.0 % TIBC 176 ng/dl
a-gl 7.3% G-elastase 242 mcg/1
o2-gl  15.6 % CEA 2.0 ng/ml
p-gl 8.1% NSE 7.4 ng/ml
rgl  21.9% SCC 14.1 ng/ml
ZTT 7.30 AFP 1.8 ng/ml
TTT 0.5U0 ESR 65/130
GOT 21 mU/ml  Urinalysis : normal
GPT 20 mU/m!  Stool : occult blood(-)
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LERH 72 Y, FRIMERE S L OHbid A L Tw
7z, HEALEEB L CMERE T, BF 37D
WA, BRCT T SEDRS, 2 AT
S5 — T 2 BOBEEFEREEEZ b7z, £
Tray-7 a7 >, La2&BE, CRPEMET, RIE
A ELASTR 72 o B ZEMERT S0 12 PR O i ERIE 2 b
# 2, REHNE IR 2 S ENCHEAT L 720V E AR
DABTH - 72, BIREB X OB AKHEE B53E L 17
S 72T H o 7z, BFHRERT T A 7 — I3
FEME2RL Tz, BEE~—7—I|ZSCCHIR
DADEAEE R L 72,

Mg X 4 BB (Fig. 1) @ & THiE I &2
15 HEIERE AT A b L7z,

MECTEE (Fig. 2) | AMPIERICIER# &
Z DFRAO T BRI RBLAG D A 5 L7z,

S sk (Fig. 3) | ABSANERE X OB,

TS MR LAY I BERE & 7 G-CSFREEMITE 161

Fig. 1. Chest x-ray film on admission shows
consolidation in the left lower lobe.

Fig. 2. Chest CT scan showing a mass shadow
in the S® region of the left lung.

Fig. 3. Bronchoscopy revealing tumor in the left
Bs.
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Fig. 4. Cut-surface of the resected lung showing
an irregular mass.
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Fig. 5. Histological findings of the resected
tumor, showing squamous cell car-

cinoma with marked neutrophil infiltra-
tion. (H.E. stain Xx90)

Fig. 6. White blood cell and differential counts of the patient during the hospital course.
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Table 2. Measurements of the levels of G-CSF
by the EIA using anti-recombinant G-
CSF antibody.

Serum
before operation (°90.9.6.) 298 pg/ml
after operation (91.4.11.) <60 pg/ml
Culture supernatant 7 days 14 days
control <60 pg/ml <60 pg/ml
tumor cells <60 pg/ml 117 pg/ml

Extract
tumor tissue 32.1 ng/g wet tissue

normal lung tissue 16.2 ng/g wet tissue
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Table 3. Concentration of GM-CSF and IL-8 in
extract of the tumor tissue and the
normal lung tissue.

normal lung

tumqr.' tissue tissue
GM-CSF <2 pg/ml 4.4 pg/ml
IL-8 -15.8 ng/ml 4.65 ng/ml

Fig. 7. Immunohistological staining using anti-
G-CSF antibody, showing positive stain-
ing in the cytoplasm of the tumor cells.
(X 360)

Z £

fifi¥E 12 B 1) 2 CSFRE A JEIE D #5132 19774
Asano b2 I DI Lo THE S L, T,
Tz DREB % G, 3PIDBELDH B, Fhpld
36D 5 835k (57 . 75%) T, MR BYE27H,
1o 8 BT H - 72, A Tl AR aE23%1 &
=L &£, DTV LEE TR, BJE 3B,
IRmE _ EREE 16, /SElaE 1Bl Th -7z, Z
DB TCSFNH 75 4 7hibd - T b Dk
TS S N2 1180 & T, GM-CSFRE A E 5
6, G-CSFREAIEE 5B TH -7z, TiICHE
L TIdIEUIBR L ZOIEFHICAR TH 5 & D#H
EIL B LY, FTDHBRDEH L FH 2 FLL
FEREE AL EFPOLHTETEY, 414K
FEB 2 B LIRS FREF 2 2Ot 2
BB H .

CSFIEMIZEEL, Asano 5 PE X — F=7 2z
JEEMIE 2 RRE L, £ o IERCfEgEsHh B 4 i
=7 2R ND BRI OCSFiE® 2 HT 5 2
ERFEEFAL 72, 20tk —RICAEBMERE A

NI | -El ectronic Library Service



The Japan Lung Cancer Society

Wi % %33%, 45 19938 A

WCCSFEAIEEDEH I NS L5z,
Kimura 5® 3 KAl B TE O R ILEE I A & 7 A
va=e 777 4 —%HWCSFEa5 L7z, L
2> L CSFiZG-CSF, GM-CSF, M-CSF, IL-3
LioogfEI NS L5k ), Nagatab?iz kL b
BEARFREEDRH I N, Bl EIN5IcE
- T, 19894, (% L ¥ TMotojima bz k- T
enzyme immunoassay (EIA#) TG-CSF» %
HBHRE LI 572, ZDFHBEIZG-CSFD A
ZRIEL, MOCSFIZHIZE L Ze v &~ T
5. AEFE2Z L, ZoKFETHIZE L G-CSFEA
JEETH B Z EHTREE NI, 7 L THRKIIZ
o A A I IE B M RN O G-CSF % FERE
52 & THER S L7, Z OSRBMEREEEIT
Shimamura 5212 & ) #3222 1NG-CSFIc R &
Bz ), MoCSF(GM-CSF, IL 3) iz i34
FLT, DT r N CEEDNT T 4 >
YEZHAWTHRSE Z &5, G-CSFOFRE %
BEDICAEHATEREEFHTH S, LrLE4ET
DEAE Tl G-CSFREEANELS DERIR R TY £
S TERED L, T RICEEML AR L,

Z Z THEFE L 2 EE M RIS PIG-CSFE 7
O —F VHARTRERS S 4172 L DA H B 2319,

2 DA HF TIIERRMR T 1HIH & B
b b, BRRAEL TR AR A1 G-CSFASHE
BIHRIZ S W Z 2B L, G-CSF2 RS g
B THIFE N EF B B R A < SR o i A 1o
BIBENZ72WEEZ LTS, 2D L&
1%, A EIFR % OFRER CIES MM R I K=
DG-CSFAHIEE L7212 LB b 5 37, Syt
FRETRE > CEMEIbT L TH 722
&, F 2Bk G-CSFAEFBAMREE 9IS MM

TCisternan¥nik % & L 70 5 = & 7 {, peri-

nuclear spaceXHHHE/NEAKRZBL ToWI
L EDEEDD L L, INEEMMTEZL D EE
b7z, REGIC BV CHEBRE W S, miFEH
G-CSFiEEH298pg/mlTH 2 DI XL, FAi7
B REE AT Tl, 16072pg/dl &3 L < EfE
AL TEBY, FEIZEERCERILL 72 158

595

HHB TCLEEEZRL Tl s THBH, =
FUZ PR DEAED 728>, IEH AR I JE A
i 5 G-CSF2siieH U 72 4 D%, BEASREA T
BTz, F2AMEL, MIEFOHFHERE T 2 Z—
LRLFHEE R L T 722 L IZBree g,
G-CSFEAEE P B B L 52 5 REHED
HN, SREZETLIULEFSZDOTIEEEbN
7z,

FBREE 2 X, YBRIERDOMEMG T
LA EDEEHBENIC, —ETIZBE 2 Ebhe
513 HHERRE RS2 T, FOBHED
RV T3 ) > SROTIEMERES R TH -
122 THhBE, ZDFTRDP LT 5 EG-CSFEAK
IZIZEMMEEZ AL ThknwZ &5 5 3 hek %
B3 &) wECERTFEIEEIHL T30
Tl & B, EEHESMEE P OIL- 8 D
EZRAEL 2 & 25 FEOIER MRS LD
mEZRL Tz, L2 UBEEAESMI R %
DL D EFTHEGEEZ AT Ao ELERIX
R h o7z, - TIL-8I3&EHEL 721 ER
BAKD SEEA, & N5 L oE YL H 0, IL
-8 DML DIFIEIEDEE L 2Tl L
KEJICUFRERDSEEAR L 72 L FE 2 bk, £/
AREME & L C, IL- 8 R Z NSt bR+
#MEE T &3k, JEBEWNICEIC bt £ RE
L, #EEREZINT S L LRFVHEET S
ZELF/EZ L.

R}

G-CSFiEEAE L 72 MR F _EEIED 1 F# %
REBR L 720 T U7z, IR, NEESHE RS 7,
PE M B s R i D G-CSFBERIE T T
NLEEEZRL Tz, ER2PMEHCB W T
G-CSF=® / 7 o —F L84k 2 H v 72 5098 L4,
b5 Ye 6 TG-CSFEE & A HERR T & 72 Hi 7o fE B
TH 57z,

i, RERLHEEITHE2E B AMBEESBREIIBNT
RFELI.

NI | -El ectronic Library Service



The Japan Lung Cancer Society

596

X

1)

2)

3)

5)

7)

SoIE M LI FEE & N2 G-CSFREEAMiTE D 1 4]

Bk

Asano S, Urabe A, Okabe T, et al : Demon-
stration of granulopoietic factors in the
plasma of nude mice transplanted with
human lung cancer and in the tumor tissue.
Blood 49 : 845-852, 1977.

Nagata S, Tsuchiya M, Asano S, et al:
Molecular cloning and expression of cDNA
for human granulocyte colony-stimulating
factor. Nature 319 @ 415-417, 1986.

Wong GG, Witek JS, Temple PA, et al:
Human GM-CSF : Molecular cloning of the
complementary DNA and purification of the
natural and recombinant proteins. Science
228 . 810-815, 1985.

Motojima H, Kobayashi T, Shimane M, et
al : Quantitative enzyme immunoassay for
human granulocyte colony stimulating factor
(G-CSF). J Immunol Method 118 : 187-192,
1989.

Falk W, Goodwin RH and Leonard EJ : A 48
-well micro chemotaxis assembly for rapid
and accurate measurement of leukocyte
migration. J Immunol Method 33 : 239-247,
1980.

BEEFIE R, ARAFHH, 0o 2, M Amske
/MR B8 il 2 7~ L 72 Colony stimulating
factor (CSF) piA:fili A RIS O — F it Fifides
32 245-251, 1992.

FHTEE, EAMEME, WWASGHE, i G-CSFE
AR & E 2 bzl iaEo 14, B
£F8 30 0 1327-1331, 1992,

Kimura N, Niho Y, Yanase T : Characte-
rization of colony-stimulating activity in

10)

11)

12)

13)

14)

medium conditioned by a human cell line
(KSNY). Gann 70 : 811-815, 1979.
Shimamura K, Fujimoto J, Hata J, et al :
Establishment of specific monoclonal anti-
bodies against recombinant human granu-
locyte colony-stimulating factor (rG-CSF)
and their application for immunoperoxidase
staining of paraffin-embedded sections. ]
Histochem Cytochem 38 : 283-286, 1990.
Shijubo N, Inoue Y, Hirasawa M, et al:
Granulocyte colony - stimulating factor -
producing large cell undifferentiated car-
cinoma of the lung. Int Med 31 : 277-280,
1992.

PR RAT, FRAHER, DB, M EEREk o
v = — R K R A oo — B, B 32
279-284, 1992,

Akatsuka A, Shimamura K, Katoh Y, et al :
Electron microscopic identification of the
intracellular secretion pathway of human G-
CSF in a human tumor cell line : a compara-
tive study with a chinese hamster ovary cell
line (IA1-7) transfected with human G-CSF
cDNA. Exp Hematol 19 . 768-772, 1991.
BEHIESR, FIHEE—, FERT, M Eeeka
o = — R % K T (G-CSF) 7 &L B2 5
ICBIT 2% 1. G-CSFic & % i+ Ekpolari-
zation M FHAE, BYFET: 64 . 425-429, 1990,
Bazzoni F, Cassatella MA, Rossi F, et al :
Phagocytosing neutrophils produce and
release high amounts of the neutrophil-
activating peptide 1/Interleukin 8. J Exp
Med 173 © 771-774, 1991.

(et 19934 1 H25H /#RIR 19934 3 A16H)

NI | -El ectronic Library Service



The Japan Lung Cancer Society

B B #833%, 4% 199348 A 597

A Case of Granulocyte Colony-Stimulating Factor
(G-CSF)-Producing Lung Cancer Proved by
Immunohistochemical Analysis
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Hiroyuki Minami?®, Hirvoshi Soda® and Yoshiyuki Abe*
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A 59-year-old man was admitted to our hospital because of general malaise and
cough. The chest X-ray film disclosed a mass shadow with infiltration in the left lower
lung field. The laboratory data showed marked leukocytosis (32,000/uxl1) without any
evidence of infection. The serum level of G-CSF (298pg/ml) was high by enzyme
immunoassay. A clinical diagnosis of lung cancer (squamous cell carcinoma, stage Il A)
was made and left pneumonectomy was performed. The level of G-CSF was high not
only in the extract of tumor tissue obtained at operation but also in the supernatants of
cultured tumor cells. An immunoperoxidase staining method using specific monoclonal
antibodies against rhG-CSF showed positive staining in the tumor cells of the surgical
specimen. After the operation, white blood cell counts and the level of serum G-CSF
soon returned to normal. The patient has been in good health for two years after surgery

without any evidence of recurrence.
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