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HIMLERIE S & 0 o 723RIMEIE ) > SREMERER 12 BT 5
R IR o = —FME T E B ER - v s u Ty —Yano—
AT D522V T ORRREZ RS

SRKFEREHELFRALE—ME (EAE | PIHREIR)
NB A

"

MM ERIE L IE % fE - 7 IRl IR ) » N RBMIEE BT A BRIk D 0 = — 8 E+ (granulocyte colony stimulating
factor, G-CSF) & i3k - v /7 u 77—V a0 =—Hll#KF (granulocyte-macrophage colony stimulating factor, GM-CSF) ¢
M5z oW CERRFESEMRT 21T o 72, BR20EEICHMRENL 1778EF D S B, BRI 10,000/mm® L Lo H i EkE %
E% 2 U/zIRMEdE) v /SR BMIEE 430 ERI 485 9R % (ZEREMN E &1, HEIC L2 EBHEEMIR) 2R LT
G-CSF B & O'GM-CSF 24 B REMBI{LEEITo7- L 25, GCSFB LU GM-CSFBHERIAS, FnE, 35EH (0.7%) &
24EH) (0.5%) BB bz, HHEBIZ D E G-CSF & GM-CSF 23t 4R 7T 4 v — 2 AV THEEPCRIELZITo7:L T 5,
RN VEENT T4y TRy BB TIImRNAZ RN T2 Z LI TE Lo 28, kEEFEIEEMAGIRESN
T w72 GM-CSF S MLk L =551 14E 5] © GM-CSF @ mRNA 2 FgR C & 7. G-CSFR MBI EMIa R AMiass, LAmsmm
B L BT, GM-CSFRMHIE, it mia & BENMBIETH - 72, BREFTIE, FoLBERBBOMEL L
HEBHEITIGCSFRRETH 7208, BEMMURBOREEZ R LGB ENGCSFEMETH o7, INLOKRLL, [EEH
RAMEIZ 2 BITONCSFAELE SRR T BB WRMATRB SN, BEFISEIR4FI0EFEREIZ6 » LT T, FHIEIR
BTd o7, CSFEES5 MR o M Fp B I Bk 5 &1 29,400 ~ 103,500/mm?® (FF#59,700/mm®) T, JEEIZED -7z, {L2Es
BOEBEEBCFT L LELOND LEFAZBRAENCBTERIZBEEZRL, BHRAMBISEZEICHEML T,
L7245 - T, BEMETHE SN-G-CSF & GM-CSFi3AEBMEREA L, L dicE e L CHENERMMOMEIE LRI L -
tEZLNE, —7F, CSFRMEES QM HMEREEREOFHMEULT, L @R REHmflciigsnivwiy
DFELWVHMERES (60,000/mmPlE) #RLAICD 259, GCSF, GM-CSF & b IZBMTH - 7-fEFIH3HF1 (0.7%)
o7z, TOXDHEMIBITAAMEESLOREIZIE, Mo MEREERERFIES LTwb e Bbhs,

Key words malignant tumor, non-lymphohematopoietic, leukocytosis, granulocyte colony
stimulating factor, granulocyte-macrophage colony stimulating factor

EMIEE ST A ERO—2 L LT, HMIREEEND Y,
BRICHILE & OERIF ETAEEHMERPF L EmTs 2 L
HELPLMEN T WY, T, TOHMIKBEEDFRE &
L CTHEEASEEAE T 5 T 4 O H LR ERIME T 0 B 5 25RH &
NTwn., BAMIZIE, BERIkRDo = —fl#EF (granulocyte
colony stimulating factor, G-CSF), FERE - w70 77—
o = —H# K+ (granulocyte-macrophage colony stimulating
GM-CSF), =zuv7r—yaouo=—jligK¥F
(macrophage colony stimulating factor) , MEHEIEER T «
(tumor necrosis factor a), 1 ¥ ¥ —12 4 % 1 (interleukin 1),
1 >»%—14F23 (interleukin 3), 1 ¥ ¥ - 1 F 6
(interleukin 6) ZE2SHITHENTE D ?, Zhb6DRFIEHEM
AL L CHE % D 2L, FLVWHMKEEELZT] &
ITEEZLATWE. LAL, BRI EORENHETE

factor,

SERK124E10 B 27 H2A, FHL124E12F 6 HZH

Abbreviations

BEHFINS WA T EATZO00EHES TRV, 72,
INFTOEZAEBEHEET S ILERBE AR BE & L TH
XN TVBDILGCSFA%IE & A LT, GM-CSF i 4= BV IEE
EENTH Y, HEDG-CSF = GM-CSF 1 A B M REEHiE F % fF
W L# DR BEBENRE 2T 28l AL v, 22
T, ARFZE T, B 20 FFEMICUHE THREME S N R
ISR T Lo 72 MdR ) N REMESEMNE IR L LT
G-CSF B & I'GM-CSF |23 ¢ 2 iR L ZE 2 Tv, Thbd
20 = —REEF (colony stimulating factor, CSF) &4 MM ME
IO W TEHRREEN M T 72.

WEE L VFHE

I. &
19804 4> & 1999 4 £ T 204EMIZ, SRKFEFIHRS

. CSF, colony stimulating factor; G-CSF, granulocyte colony stimulating factor; GM-CSF,

~ granulocyte-macrophage colony stimulating factor; RT, reverse transcription
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H—HIR I BV THRS N T8 ER AR L L. £09
5, F8H1210,000/mm® Bl Lo HimEkIES % 2 L iz IRl
R SREMIEREY (FEBREFEE DD, BRICLLE
EHEEBNIER ) TRTIZDOWTHRH E1T-7. 0B E
LT, FRIESMMERIRA (EMEAL L THEEHRED BV
B 2BV B EMEKESOBREICOVWTHRELL.

. REHEMBIEE

ZEB L DAENLERRED 2 ITEBEMAB L2 WL
HAGEIRL, APLTRTEY Y - ¥FFUElT, MTOD
& { G-CSF & GM-CSF 12313 % Rl fifk{bF a7 o 72, T4b
b, RN YEESNT T 4 AEER L) AR R ERL,
VI A—F A Y TATAF(FT - T8y, B ICED
W7z, W35 7 1 v, BRICTO3%EEILAKEKREMR 2
Ay = VR0 ERIG S &, WEEAVEF L S—-F
EME R BRI U7z, G-CSF SRy Ml kgt A AR D v Tid Target
Unmasking Fluid (Kreatech Diagnostics, Amsterdam,
Netherlands) 38 % 47\, HEORIELEF 7. £0%, G-
CSF R MR L REARIZIER Yy <L (773, ®R) T,
GM-CSF &Sl b S A IERE Y FIE (F3 - Vv/i2)
TEIRICTISHMRIG &4, ZRIAOEIERGES T
L. —K¥GfEE LT, Hik FGCSEw W AE/ 70—+ LH
& GORERHM, S {LFETERNSH, BE) Ltk F GM-CSF
YA ERY F o —F VPR GOEAM, R&D Systems,
Minneapolis, USA) # vy, —Bi4 CIZCRIG & &7z, 0.01 M
PBS T L7z, “kiif L4+ F o 1bhiv 7 X 1gG ¥
<Pk (20047, Vector Laboratories INC, Burlingame,
USA), F/id €t F ALY 4 F1gG ¥ FHE 200 FAHR,
Vector Laboratories INC) % fivy, ZIR T30 5 HKIG & &7,
001 MPBS Ciki§f, A ML T LITEY Y (Fa - Ux 3%
FRTIOTHERIG S &7z, Bk, 0.006%EER{LKERE N
272003%33-YF 3 /Ny F Uy 4 35HEE (Sigma, Steinheim,
Germany) THE &L, AFLTY LI Y — - N7
bE) AT RBEFIT o2, BIKLEA LBEESRE L
T, G-CSF& GM-CSFD2rb by iz, #hEh, v 7 A1gG (¥
a3 VRS EEFYTFRIESOTY SHM(TT - VN
EREV. BRI HWAIEELEE, FOERIBEN
FRENICHIET 2 —KEOERERELFR CIC% 5 L9 m
L7, '

. #EEPCRZ% (reverse transcription-PCR, RT-PCR)

(2 & % G-CSF & GM-CSF ® mRNA DO4&H
1. &RNAOHIH
k=) YEENRTT 4 Ty 2 U

Table 1. Sequences of oligonucleotide primers for PCR
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IR L THE L HE S NERO RV Y EENT T
{270y 7 AMERL Y, Paraffin Block RNA Isolation Kit
(Ambion Inc, Austin, USA) # IV TERNAZHIH L7z, T4b
5, BRSNS AR L DY IRY
(EEHS5 mmA, ESH10 xmOEGEHER2 L2 L3,
W85 74 L7 BER, 14> by Ter+—+£K
HALRBERH 100 21 & 707+ —F¥K (20 mg/m) 5 pl1EMA,
45 C T2 L. RWT, 600 10 RNASHH FRAT R L
00107 20—/ OORNAEEMATHEEL 2, &
L (iR, 13,000x g, 54M) LTEFELEINL. Z0LF
W7 oNNT I FRELe RN, S5ERO( VT TN

=N EMATHEL %, —20CICTI0FMEL gEL 7.
0%, il @TC, 13,000 x g, 155/H) L Cibilhyz L
7o, BEERE, ILEEZ10 4 IORNABMRRE MABER LA, o
DRNAF > 7 N10 g WX 7 LT —EEBRELBRKT 41,
0EBEOFAF L IRR 2 LT —CIRGHEHR2 o 1, 74
FLYRRZLT = 1QU/u ) 1p1&ME, 37CTI55MH
K&, RWT, 7/ =0L/ 70 0RIVABIZTKRS ~
N7 BTV, 4V Fan)—LEMATHELL, &RNALH
WL7z, it S/ RNADIREE: 2% 7 7' 1 — R 7 L BRIKE)
B L DR,

2) S 8 s LA

FEEHEEEBIRIE SN TOERTIE, BBy T7=V="
LFFTTHR—b T2 )—N -7DDT»A&’$D@
RNAZHMH L7z, RECBWAELTF2— 712, f#klg & 10
ml DEMEETE (4M77’”/”r7A—f7r/7z‘~— b, 25mM 7
T, 05% N-F7af v iady, 0IM2-AN#a 7 hL

— W) BMEZKREYF A HF— (Tv MLK22, ) THE

AW L L7z, eMEEEEH MY v A (pH4AS), 7= /=, 71
TRV A, AT INTAI—LENMAEELISOREKkLIZ
WE L7, %0 @TC, 13,000 x g, 155H) LT ERiE%EIY
L7, Zhizimlo A v 7as8/ —VvEmz, -710CIZT 605
L L 2o, el (4°C, 10,000 x g, 20497F) L Cibig
W EUL L 7o, Rl % B 3 ml OSBRI L 2o,
BoO4 Y7087 —VEA, —70CI2T, 605 M G
L7, Skl T, 13,000 x g, 1547M) L7k, Lg%k
Bede L7, 75% 7 02— b 5ml % A TRy % ok L, Jaiz
(FEiR, 549 %, 1mlOTE 10mM Tris-HCl (pH7.4), 0.lmM.T.
FL YT I v ARERE2RE 2T M) L) BMAERLA. £
O, BRI, 1LY oZEL, FAEFIIRIZLT-EIRL
ML DNA T &l

2. RT-PCR )&

Length of PCR

Primer name Forward primer Reverse primer product (bp)
8 ;-microglobulin 5'-ACCCCCACTGAAAAAGATGA-3' 5'-ATCTTCAAACCTCCATGATG-3' 114
G-CSF 1 5'-CAGAGCCCCATGAAGCTGATG-3' 5'-CTTCCTGCACTGTCCAGAGTG-3' 70
G-CSF2 5“TTGGGTCCCACCTTGGACACA-3' 5'-GGCCATTCCCAGTTCTTCCAT-3' 87
GM-CSF 1 5'-CTGAACCTGAGTAGAGACACTG-3' 5'-CTGGAGGTCAAACATTTCTGAG-3' 75

GM-CSF 2

5'-CATGATGGCCAGCCACTACAAG-3'

5'-GGTGATAATCTGGGTTGCACAG-3' 73
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il U742 RNA % vy, Reverse Transcription System
(Promega Corporation, Madison, USA) |2 CRT-PCR% 47 7=.
RNAHH9.5 11, 25mM MgCl 4 ;2 |, iR RT ISR 2 1.1,
10mM ANTPREW 2 11, T¥ ¥4 754<2—1,105ug),
VRXZLT—EAL e Ey—05 1 Q0K , HIETHEEL
ul QOHA) BELEEY 20pul& L. 2%, 37CTI10
4, 42°CT3049- M RIS S8 cDNA % &R L7-1%, 99°CT54
Wmgk L CEERE L RIF S,

G-CSF & GM-CSFEEEBEW DM D 7z i L7-PCR 77
12— OEERFEPCREMORESEFRUIRLE, 794
v —-NiEIZE, & N G-CSFYL GM-CSF? @4 7 4 DNAK
EBFIIL, FAENIIOE ZMTORELL. HWIEShAHE
WA barAEENRSE L ICEEIL, RNAIZIRA LM
BOTY ) LDNAIZ L » CTHIES /- PCREWLIXHITE S &
Izl Fi, RV CEENT T 4 TOy 7O
T 7L RE E M &, PCRATEEL: cDNAATER S M7z
EADEELO LD, p-Irura ) YILHIEL.
TT 47— DEBITEEE (B KB L.

HRENT & - TAH L 72 cDNAEHEL.5 1 % PCRITIE O $
ELTHW ., BUSH (BERS0 ) W, 7514 v—1# (¢
h## 50pmol), 0.2mM dNTP 4 1, Taq K1) 2T —E2HAL
(Takara, Ki#), 10mM Tris-HCl (pH 8.3), 50mM KCI, 0.01%
(w/v) €75, 1.5smM MgClL& L, #—=ib¥ 4735 —
DNA Engine Peltier Thermal Cycler Model PTC-200 (Mj
reserch, Massachusetts, USA) % IV TPCRIGE 17> 7.
G-CSF & GM-CSF!zaf L Tid, 94 C 14/, 60C14M, 72°C
1Bz L1470 EL, 300 A 2 VORIEE T> 7. B2-3
rara 7Y I LTiE, 94 C14M, 57C15H, 72TC1
GEEIFAINVEL, 25 A 7 VORIEETo72. 9ul®
PCREW % BALZF VI L2 EL 4% T A A=A 7 B%DT
#HH—= R & 1.5%® Nusieve GTG7 # °u — X ) (FMC
Bioproducts, Rockland, USA) 12 TEEME 100V F TESIKEIL,
SOV T CPCREM 2 ATRIL L 72,

V. BeE0kER

RIEM LS T G-CSF & 5\ 12 GM-CSF At & 7 - 72526
DEIZOVT, LTOZTeKHRET LA, F4, WRELT,
H M Bk 10,000/mm® 2T, AR MERkE 3,500,000/mm® L L, 1fi.
A3 150,000/mme B LG, 2o, BREREMIZMHEICMEO &
Mo 7o HIBCER OB HE D RO ETHRET L GRLEIE) »
7RIV EIRE 6 FEF] & IRIESE B4R 6 FEH1).

1. BRI BT 5 B O %RE

BN YEESNT T4 AU EMN (ERER VLIS
SO L, HER®EEZIT o/, ElMRoL Wi
W6 S HE R EMEAIORA TEESRR L7 (HEREEX 100).
FORE, BRIIHTE» SRV, HFEL/235mm 7 1 VL F
Quickscan 35 (3 / V& #HRAEH, KR Tary¥a—%—
Power Mac G4/500 (7 v 72 v ¥a— ¥ #ath, ®E) 12
WA, BEMEGEE TS NMELA WYAAZFRHEmEE
Hi{g e, 7  Adobe Photoshop 5.5 (7 F¥ ¥ A7 4 A% 4
¥, HID) & WAV 7 b NIH Image 1.62 (Free soft) % fv»
TR L, BB s EMMROREZFR L. £OFIH
&, BWYAAZEREE L Y Photoshop 5.5 % F W TRgIA#IRG
HoEWh &, SHIZRGB ((Ffx#H) 77—t BfHOWEL
15 o 721%, NIH Image 1.6212 THEBFHIMRR LR ORY) OEK %

WEL 7z, COWHBELWYAALZTELEOTBETKRL, £0
EEEHIZB B EnMBEORE & Lz,

2. BHOMKLSES X O b
RN ) VEENRT T4 AU ERL DB e
L, ML D 2 LM ® 27T - T, ERER, K
AR, FLMERR, MBER - HIRho4BEOMBE#N L
VR ZROMIE, o7 EF— PLATF T —EREET-
THE L7, FREFER, MRS - BERR, EFERROMMEIL,
FhEN, B a7+ 0) Y AHEY QUEBERIR; ¥o - Uy
%), HLCDESHLIE™ (10045FM ; ¥ 2 - ¥V ¥ /%), Hivon
Willebrand factor HifA® (1600f&#HR ; ¥ « Vv /80) v
T RVEMMSILEE T > T L. SEES L% G-CSF,
GM-CSFEFBE, AMVTFTED Y - EFF U EEHVE,
F 7z, PUROIRIE{LIZ 12 Target Unmasking Fluid SWB & 7213~
1 r7ayT—70BEAG ., B0 S VEED S5 HE
TEEBIBEATEERE L 4G5 &EIEL DT —T U >
FEER L T (B2 EEx 200), TN ENER SN oHR
BRI L. H—Hh7—7) 0 P ETBEBINETRTOEH
MR $0z, Mg A TR L TE4 O
ML RO ROMER 2 B L7z,
F 7o, BEMMROBEIZFNFNOMILR O RER L % #
U, BRI BT A MR DM RORER L 2 S L 7.

V. #EtEasnE

Student D tIR5E £ 17> T, I CSFIHHEHFIT, BB
VB MR O, FHIRLR O HRERLL & M RO
& LA L7,

24 |

1. ERpRRIRsraYEIR

1980 4E 20 & 1999 #F F T 20 4E Bl # & N7z 1778 EBID )
5, FEMEIEY v SREMER X869 H - 7. ZNHDI b,
#E3mFP 12 10,000/mm® DL L > B ER S % % 2 U 7 REFI1L 43961,
48595725 (HIE397H], T“EIE30M, SEM260, MUEMKLE
EIC L B IEBHEERILR ) Th o7 (K2, 3). I
AAHE, FaboNifE, FE, B, WS, RS, KR
HETHo 7z, FORP oMb A LR REMEE, KE»
20,000/mm® ki (307 EEFI, 70.0%) TH -7z, BdEHVEER
L 7B A E A BRI RS, 2 ek mER R & i
103,500/mm® C&H - 7=, —F, IEMEHMERLESH RG] TR
10,000/mm® Bl b0 M ERHE % % 2 L 72 fER1I3 36561 - 72 (K
2). I IMERER B, RER ST 420,000/ mm® il (276
B, 75.3%) TH-o7r. FdEWEZ AL ERIZmIRESE 5K
ML 2 BESE L 724860 ©, % o Il vl 13 i 8k 2o o i @&
54,700/mm® T - 7z, JEMEEH AL HIMRF] € 60,000/mm” LLL
OFLEKES % 8 L7Efd o 72,

I. fREfE#bs

FEEHZ 10,000/mm® DL 1 0> F i BRIS 4 % 2 L 7o e gk
) U SREMIEEESNT X TIZOWTHRE L2 A, GCSF
B L O GM-CSFIBIEIEEIX, #n2h, 36, 26ITH o7z (E
4). ERBBRNCRESL L, 26l (G-CSFREH16l, GM-CSF
WhiE 160y, EATHEIEE 160 (G-CSFRgME), B 16 (G-CSFH
M), EANRIE 16 (GM-CSFIEH) Td -7z, HiiE oM
1, G-CSF B0 25 Mila B Al lasE ©, GM-CSF Iy i:plidfh

BT S o 72, BB T, —E80 AR o JE R o M
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Table 2. Items of 804 cases with leukocytosis among 1778 autopsy cases examined

White blood cell (/mm®)

10000=  20000= 30000 40000= 50000= 60000= 90000= 100000=

Cases <20000  <30000 <40000 <50000 <60000 <70000 <100000 <110000 Total
Cases with non-lymphohematopoietic =~ 307 84 30 9 4 3 1 1 439
malignant tumor
Single cancer 275 76 30(1) 8(1) 4 2 (1 (1) 397
Double cancer 29 8(1) 1 1 39
Tripple cancer 2 2
Quadruple cancer 1 1
Cases without malignant tumor 275 59 21 9 1 365

Numbers in parentheses represent CSF-positive cases.

Table 3. Correlation between primary organs of malignant tumors and degrees of leukocytosis in 485 lesions of 349 cases examined

White blood cell (/mm®)
10000= 20000= 30000= 40000= 50000 60000= 90000= 100000=
Primary organ < 20000 < 30000 <40000 <50000 <60000 <70000 <100000 <110000 Number of lesion
Lung 62 20 5 2 1(1) 1D 91
Liver 70 12 2 2 ' 86
Stomach 59 11 7(1) 1 2 80
Pancreas 25 14 6 1 3 49
Gallbladder 30 11 4 3 48
Colon 19 (1) 1 27
Thyroid gland 19 5 1 25
Esophagus 10 2 1 1 1 15
Prostate 10 2 2 10 1 10
Kidney 11 1 12
Urinary bladder 8 2 10
Renal pelvis 4 1 1 5
Ureter 3 4
Breast 3 3
Rectum 3 3
Uterus 3 3
Ovary 1 1 2
Soft tissue 2 2
Thymus 1 (1) 2
Duodenum 1 1
Anus 1 1
Unknown 1 1
Total 343 922(1) 30(1) 10(1) 4 4 1(1) 1(1) 485

Numbers in parentheses represent CSF-positive cases.

Table 4. Clinicopathological findings of 5 cases with non-lymphohematopoietic malignant tumors positively stained for G-CSF or G M-CSF

Age Prirnary tumor White blood cell  Chemotherapy Inflamatory lestion Cause Survival Imunohistochemical staining
Case (year) Sex (histopathology) (maximum/mm?) at terminal stage Lof death ) time G-CSF GM-CSF ~
1 67 M Lung cancer 103500 + Focal pulmonary abscess Tumor 2 months + -

(large cell carcinoma, giant cell type)

2 71 M Colon cancer 29400 - Sepsis and Multiple 5 months + -
(moderately differentiated adenocarcinoma) bronchopneumonia organ failure
Gastric cancer - _
(moderately differentiated adenocarcinoma)

3 74 M Gastric cancer 32300 + - Tumor 6 months - —
(moderately differentiated adenocarcinoma) (primary)
+ —
{metastatic)
4 74 M Lungcacer 93000 - Bronchopneumonia  Bronchopneumonia | month - +
(spindle cell carcinoma) .
5 64 F  Malignant thymoma 40200 + - Tumor 6 yesrs - +

(spindle cell type)

M, male; F, female.
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Fig.1. Histopathology (A and D) and immunohistochemistry for G-CSF (B and E) and GM-CSF (C and F) of 5 positive cases. 1A-1C
represent Case 1 (giant cell type-large cell carcinoma of the lung); 2A-2C, Case 4 (spindle cell carcinoma of the lung); 3A-3C, Case2
(adenocarcinoma of the ascending colon); 4A-4F, Case 3 (4A-4C, adenocarcinoma of the stomach; 4D-4F, metastasis to the lung); 5A-5C,
Case 5 (malignant thymoma). Bar=100 pm.




IR S & - L BEEE L o 0= — N T 385

O G-CSFHLATHME I a i (K1-1), BEIZBVT
13, 5% ) ORBOFERILHIN DML E H7H GM-CSFHLik T %
lCHt s (M1-2). G-CSFRy: LATHIGHE I P LR <,
B P IS et S L7 B IRIRIB I AT R S 7z (R 1-3). C i
PUSE D TP LBV ERRIRE 2 A 0F L TV /s (EERIERD) 25,
913 G-CSF, GM-CSF & b 2t Tdh » 7. G-CSFlptn
¥ (EFI3) Tid, BFEHIE G-CSF, GM-CSF 3tz (ke
RALEMETH o 7228, Mi~OEBEAG-CSFBIETH - 72 (Y
1-4). Z OB B MBI PO RIEIRILE Td - 7275,
Wi~ DR HE D MBI RS LR T 72, GM-CSF [ 3
PENa R A5 MIE O IRIE T d - 72 (M 1-5). G-CSF & GM-
CSEA B L Lo Rl BO N EL o/, TNb
50 T LA b 2 B kA 80 o0 o WP 1 IO BR B R G I 43 29,400 ~
103,500/mm® (F359,700/mm®) Tadh o 72, i B Bk S &
AHE, FEBEEBEHNRACEIBEES L2 - 1

 Case ™
M12 3 45

(bp)

1357 —
1078 -
872 ——

603

310
281

Fig. 2. Agarose-gel electrophoresis of total RNAs isolated from
formalin-fixed, paraffin-embedded tissues. Various amounts of
degraded RNAs were isolated in all cases. M, DNA size
marker (¢ X174 digested with Hae 1I).

r__Case_—I
1 2 3 45

112 bp

Fig.3. Agarose-gel electrophoresis of reverse transcription-
PCR products for 2-microglobulin by using total RNAs
isolated from formalin-fixed, paraffin-embedded tissues. The 3
2-microglobulin was successfully amplified in all cases. M,
DNA size marker ($X174 digested with Hae II).

60,000/mm® LA L% L v [JifEkiE % % £ L 72 5608 2614 CSF
BETh o7z (K2). &b, EBL 3, 5TIHLERENTDH
n, £09 LEHL, 3TEECEMO MY [ MmERE, Fi
i, 33,600/mm?®, 11,200/mm® IZfE T LT 7z,

Il. RT-PCRIZEIC &3 G-CSF & GM-CSF O mRNA O H

1. RV <Y LEENT T4 070w 7 AR
B2i12RT £ 912, G-CSF Z 7213 GM-CSF [t 5 &5z 5\
THRAT) CEENT 7 4 SO EEREA S £ RNADH
BHTMRETH -7, FORBIBEMNIZL 2TIESED2VTWAZ W
THOEHMTHIH EN/ARNADE & 151 kbp i & 48 < Wi
fLL T2, &PlzBWwTp2-I 2 o2/ a7y O mRNA
RT-PCREEIZ L o THe &2 (W3). LA L, WFhoEfH
IZBWTH, G-CSF, GM-CSFO mRNAIZEIE X i d o7
(2 4).

2. SRIH E AR LA

G-CSF % 7:1Z GM-CSFI5#: 5681 5 %, GM-CSF Bt ili#55%
TERIRIBIES GEBI4) \ZowTid, BREE, FFEBE, Pk
MR REE ORETHRBRF STV, ThbofMiil b
L L72&RNAZ HIWTC, p2-37usua7) >, G-CSF,
GM-CSFIZ#§ 5 RT-PCR%2 {7072k 2 A, EDHIKETD 92-

— Case —
M 1 3 4 5

G1G2 G1G2 GI1G2 G1G2 G1G2

Fig.4. Agarose-gel electrophoresis of reverse transcription-
PCR products for G-CSF (Cases 1-3) and GM-CSF (Cases 4
and 5) by using total RNAs isolated from formalin-fixed,
paraffin-embedded tissues. G1 shows a PCR reaction with G-
CSF 1 forward and reverse primers; G2, with G-CSF 2 forward
and reverse primers; GM1, with GM-CSF 1 forward and
reverse primers; GM2, with GM-CSF 2 forward and reverse
primers. No PCR products with expected molecular sizes were
observed. M, DNA size marker ( ¢ X174 digested with Hae II).

[~ GM-CSF—] [—G-CSF—]
M123456789101112M
75
73

Fig.5. Agarose-gel electrophoresis of reverse transcription-
PCR products for GM-CSF (lanes 1-6) and G-CSF (lanes 7-12)
by using total RNAs isolated from unfixed, frozen tissues of
the lung carcinoma (1, 2, 7, 8), liver metastasis (3, 4, 9, 10) and
liver (5, 6,11,12) of Case 4. Lanes 1, 3 and 5 show PCR
reactions with GM-CSF 1 forward and reverse primers; lanes
2, 4 and 6, with GM-CSF 2 forward and reverse primers; lanes
7, 9, 11 with G-CSF 1 forward and reverse primers; lanes 8, 10,
12 with G-CSF 2 forward and reverse primers. PCR products of
75 or 73bp in length for GM-CSF were observed in the lung
carcinoma (lanes 1, 2) and liver metastasis (lanes 3, 4). M,
DNA size marker ($X174 digested with Hae III).
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Fig.6. The bone marrow of Control 14 (A-E) and Case 4 (F-]). A and F, HE staining; B and G, chloroacetate-esterase staining; C and H,
immunohistochemistry for glycophorin A; D and I, immunohistochemistry for CD68; E and J, immunohistochemistry for von Willbrand
factor.-Bar=100 pm.




PGS 2 % o 72 EHEE & o v = — e T 387

syaya7y RS, IFESEE, FR#YETGM-
CSEA ML S 7248, G-CSFidft sz o7z (K5). JFIK
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T, BWEAICH o 128, HERIE Do (p=0.064). E¥K
BRI IE 0.4~ 0.8% (0.5 0.1%) T, BWEIH 7225, F
BT Do 12 (p=0.077).
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% fEo 72 JEILHETE ) v S RIEVEIE RS 439 I 5B (W L.1%) 12
BT, G-CSFRBAEFES 36, 0.7%) % GM-CSF BIERER (251,
0.5% #Wwi-, ZhoBHAOFLV) YEEST T YT
O 7 A% VT RIWPCRERALDY, p2-3/1 70
7 Y OmMRNA* R TEL IS hhb 6T, G-CSFR GM-
CSFOMRNA# MM TB I L ETE 2P ok, L L, KEE
T AR 8 LT\ 7 GM-CSF B LR L 3 HERE B 4 T
1%, GM-CSFOmMRNA Z iR C &7z, AL~ YBE/ 8T 7 ¢
7y y AT, G-CSF% GM-CSF? mRNAZSRHI T &

Table 5. Cellularity and relative retions of granulocyte, erythrocyte, monocyte-macropage and megakaryocyte in bone of G-CSF- or GM-CSF-

positive cases and controls

Monocyte-

Case Cellularity Granulocyte Erythrocyte macrophage Megakaryocyte
G-CSF-positive case

l- 29.0% 7.2% 8.9% 28.2% 4.2%

2 67.4% — 68.9% — 16.7% — 3.2% m 0.7% —

3 76.7% | 57.3% 18.9% 8.6% 0.6% |
GM-CSF-positive case —72.6+£4.0% — F—60.9£8.0% - 17.4£24% - 5.2+24% — 0.7 +0.3%

4 72.0% j 51.5% 19.5% 4.4% 0.4% J

5 74.3% 65.9% — 143% — 4.6% 1.0% -
Control without leukocytosis
Case with malignant tumor

1 53.0% s 58.0% - 26.9% — 0.8% — 0.4% —4

2 32.9% “ ‘ 42.0% 27.3% 1.7% 0.6%

3 425% | | 333% 18.5% 4.0% 0.5%

4 43.5% 52.7% 12.9% 1.7% 0.5%

5 55.2% 54.6% 22.5% 1.8% 0.6%

6 42.6% 62.8% 28.3% 2.2% 1.4%
Case without malignant tumor - 43.5+8.1% — -494+9.6% — 22,1 k58% F—22+1.1% F—0.6+0.3%

7 31.5% 55.8% 24.8% ND 0.7%

8 . 41.0% 32.1% 18.9% 0.8% 0.6%

9 . 56.2% 57.7% ND 3.1% 0.2%

10 39.6% 47.9% ND 2.3% 0.6%

11 372% 48.7% 27.3% 3.8% J ND

47.0% — 13.6% — 1.7% 0.4% —

12 47.0% —

ND, not done.
* gignificant difference (p=0,016<0.05).
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Table 6. Absolute ratios of granurocyte, erythrocyte, monocyte-macrophage and megakaryocyte in bone marrow of G-CSF- or GM-
CSF-positive cases and controls

Monocyte-

Case Granulocyte Erythrocyte macrophage Megakaryocyte
G-CSF-positive case

1 2.1% 2.6% 8.2% 1.2%

2 46.4% 11.2% 2.2% 0.5%

3 44.0% 14.5% 6.6% 0.4%
GM-CSF-positive case 441%£5.1% ——‘ 12.6+2.0% 3.8£1.9% 0.5+0.2%

4 37.0% 14.0% 3.2% 0.3%

5 49.0% 10.6% 3.4% 0.8% -~
Control without leukocytosis
Case with malignant tumor

1 30.8% — x 143% T 0.4% — 0.2% .

2 13.8% 9.0% 0.6% 0.2%

3 14.1% 7.8% 1.7% 0.2%

4 22.9% 5.6% 0.7% 0.2%

5 30.1% 12.4% 1.0% 0.3%

6 26.8% 12.1% 0.9% 0.6%
Case without malignant tumor —21.7£6.9% — —9.3£2.8% —0.9+0.5% —0.3+0.1%

7 17.5% 7.8% ND 0.2%

8 13.1% 7.7% 0.3% 0.3%

9 324% ND 1.7% 0.1%

10 19.0% ND 0.9% 0.2%

11 18.1% 10.1% 1.4% ND

12 22.1% — 6.4% — 0.8% — 02% —
ND, not done.

* Significant difference (p=0.019<0.05).
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Abstract

A clinicopathological study of autopsied cases of non-lymphohematopoietic malignant tumors showing leukocytosis was

performed with special reference to tumor-producing granulocyte and granulocyte-macrophage colony stimulating factors (G-

CSF and GM-CSF). Four hundred eighty five non-lymphohematopoietic malignant tumors in 439 cases of leukocytosis
(peripheral white blood cell count = 10,000/mm’) were examined immunohistochemically for G-CSF and GM-CSF. Three
tumors were positively stained for G-CSF and to tumors for GM-CSF. In one tumor, mRNA for GM-CSF was detected by
reverse transcription-PCR. The G-CSF-positive neoplasms were a giant cell-type large cell carcinoma of the lung, an

adenocarcinoma of the ascending colon and an adenocarcinoma of the stomach. The GM-CSF-positive neoplasms were a

spindle cell carcinoma of the lung and a malignant thymoma. In the case of gastric carcinoma, the primary tumor showing

moderate differentiation was negative, but a metastatic tumor in the lung showing poor differentiation was positive for G-CSF.

These findings suggest that the production of colony stimulating factors by tumor cells is related to the degree of

dedifferentiation of the neoplasm. Prognosis of the colony stimulating factor-positive cases was poor; the survival time in four

of the five patients with G-CSF or GM-CSF-positive malignant tumors was six months or less. Maximal counts of peripheral

white blood cells in the five cases with colony stimulating factor-positive tumors were between 29,400 and 103,500/mm’

(average, 59,700/mm?). In four of the five cases, the bone
number of granulocytes, suggesting that the expressed G-
proliferation of granulocutes in bone marrow. However,

unusually marked leukocytosis showing the counts higher
these cases, the tumor cells may have produced humoral f;
marrow to induce leukocytosis.

marrow showed hypercellularity with a significantly increased
CSF and GM-CSF were biologically active in stimulating the
there were three colony stimulating factor-negative cases with
than the average count of positive cases (60,000/mm’ or more). In
actors other than G-CSF and GM-CSF, which stimulated the bone



