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Objectives. The concentration of macrophage colony-stimulating facto] M-CSF[] an inflammatory
cytokine, increases with the progression of coronary lesions, but no clinical investigations have evaluated
the relationship to coronary vascular tone. The present study investigated the relationship between M-CSF
and vasoreactivity of the coronary arteries in patients with vasospastic angina.

Methods. Vasospastic anginh] VSADwas characterized by transient chest pain and ischemic ST segment
changes at rest, or by a positive result in spasm provocation testing with acetylcholine. The subjects were
24 patients with stable VSAI inactive VSA grouplireated on an outpatient basis, 31 VSA patients hospital-
ized with unstable angink] active VSA groupl] and 13 healthy subjects] control groupl The sensitivity of
determination of plasma M-CSF in blood was 40 pg/ml. The levels of this factor in each group were com-
pared. Based on the findings of the acetylcholine vasospasm-induction test, patients were divided into
those with single-vessel vasospasm and those with multivessel vasospasm, and, according to the dose of
acetylcholine required to induce spasm, into high- and low-dose groups. Plasma M-CSF levels in each
group were compared.

Results. Mean plasma M-CSF was 598+ 180 pg/ml in the inactive VSA group, 775+ 194 pg/m! in the
active VSA group, and 632+ 103 pg/m! in the control group. The mean plasma M-CSF level in the active
VSA group was significantly higher than that in the inactive VSA groupl pJ 0.010] Mean plasma M-CSF
level in the single-vessel and multivessel vasospasm groups was highest for active VSA patients with mul-
tivessel vasospas] 872+ 173 pg/mi[] The relationship with the acetylcholine induction dose clarified that
plasma M-CSF levels were highest in patients with active VSA in the acetylcholine low-dose group

0825+ 177 pg/ml, pJ 0.0011

Conclusions. Plasma M-CSF concentration reflects the vasoreactivity of coronary spasm in the VSA
group, and may be an indicator of the severity of coronary endothelial dysfunction.
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Table 10 Study population characteristics

Groups
Inactive VSAO Active VSAO ControlO

0n02400 0a03100 0 a0 130 p value
Agelyr(0 0O 54+ 90 59+ 90O 58+ 8 O NsA
Sek] male/female[] O 6/180 19/120 9/40 NSO
Previous myocardial infarctiond ((/m] oo oa oo
Braunwald’s classificationO ] O [m] O
gooo-B-10 oo 1814200 oo oo
00oo-B-20 oo D e O oo oo
O0o0o-B-30d oo 0 300 oo oo
gooo-B-10 oo 121 390 oo oo
00oo-B-20 oo grio0O oo oo
Body mass indek] kg/m?(0 O 24+ 2 0O 24+ 3 0 23+ 3 0 NSO
LDL-cholesterol] mmol//] 2.6+ 1.00 3.1+ 0.80 2.5+ 0.90 NSO
HDL-cholesterol] mmol//0] O 1.2+ 0.30 1.3+ 0.30 1.8+ 0.7030 go.010
Lipoproteif] a0 mg/d/00 O 25+ 200 22+ 190 24+ 150 NSO
Coronary risk factord O O m} O
0 O Hypertensiond 145800 144500 12300 NSO
0 O Diabetes mellitusO 6l 250 6 1900 ((/m] NSO
0 O HyperlipidemiaOl 18154003 175500 4 300 NSO
0 O Smoking historyd 187500 144500 B1380 0O 0Jo.0503
0 O Hyperuricemia(l 01380 O w2300 ((/m] 0o0.0503
TherapyOd O O m} O
0 O Calcium antagonistsC] 28196000 26 8400 oo NSO
0 O NitratesO 166700 19961003 oo NSO
00 ACE-IO 41700 0129003 oo NSO
0 0 HMG CoA-1O0 §2100 10032003 oo NSO
0 0O AspirinO 83300 10132003 oo NSO
0 O Antiplatelet agent 41700 5l 16O gad J0.001

O O

Continuous values are meant SDI 0O [ %.0

VSAUO vasospastic angina; LDLO low-density lipoprotein ; HDLO high-density lipoprotein ; ACE-I: angiotensin
converting enzyme inhibitor ; HMG CoA-I0 hydroxymethylglutaryl-CoA inhibitor.
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Table 200 Koronary angiographic and acetylcholine-induced vasospasm findings in patients with

angina pectoris

Inactive VSAO Active VSAO
002400 O0a03100 p value
Coronary stenosit] [0 0 O 2019200 2018700 N£HA
One vessel diseased o1 soO 41300 NSO
Two vessel diseased oo oo
Three vessel diseasedd oo oo
Ejection fractioh] %, mean+ SDU O 67+ 7 0 70+ 120 NSO
Ach provocation testC] O m}
[0 O Positive before AchO 913800 9129003 NSO
O020pgO 145800 161 52003 NSO
0 050 g or 100p gO 0 400 6 1904 NSO
0 O Multispasm 1815700 200 6500 NSO
000 %0 ':'
a

AchlJ acetylcholine. Other abbreviations as in Table 1.
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Fig. 1 Comparison of macrophage colony-
stimulating factor plasma levels
between patients with inactive and
active vasospastic angina, and con-
trols

Inactive VSA
(N=24)

Control
(N=13)
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Table 200000 O0OVSAOODOOOODOOO
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Active VSA

M-CSF U macrophage colony-stimulating

(N=31) factor. Other abbreviation as in Table 1.
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Fig.2 Comparison of macrophage colony-
stimulating factor plasma levels
between inactive and active vasospas-
tic angina patients with positive low-

0 - —— . .
Single-spasm  Multispasm  Single-spasm  Multispasm anq high-dose acetylcholine provo-
(N=11) (N=13) (N=11) (N=20) cation tests
Inactive VSA Active VSA

Abbreviations as in Table 1, Fig. 1.

Table 30 Clinical features of active vasospastic angina patients with single- and multispasm angina

Single-spasm anginad

Multispasm anginaCl

Oa0 1100 002000 pvalue
Agtlyr0 O 59+ 120 58+ 80 NSA
Sek] male/femalel] O 5/60 14/600 NSO
LDL-cholesterol] mmol//[] O 3.1+ 0.90 3.0+ 0.80 NSO
HDL-cholesterol] mmol//0J O 1.3+ 0.40 1.3+ 0.30 NSO
Lipoproteihl all mg/d/0 O 15+ 120 27+ 210 NSO
Coronary risk factord O O
0 O Hypertensiond #3600 O 1@ 50003 NSO
0 O Diabetes mellitusO 0 o0O 512500 NSO
0 O HyperlipidemiaO 12700 145400 go.0s53
0 O Smoking historyd Br4500 914500 NSO
0 O Hyperuricemia(l 0 o0 63000 NSO
TherapyOd m} O O
0 O Calcium antagonistsC] 218200 108500 NSO
0 O NitratesO 43600 18175003 0o.053
00 ACE-IO 12700 & 3000 NSO
0 0 HMG CoA-1O pisono gr4000 NSO
0 O AspirinO 12700 m3s500 NSO
0 O Antiplatelet agentd 0 o0onO @2000 NS

O
Continuous values are meant SDO 0O [0 %.00
Abbreviations as in Table 1.00
O

0630+ 204pg/miD 0000 VSADDOOODODO
571+ 159pg/miO0 000000 VSADODOOOODO
670+ 133pg/m/0 000000000 0OO0OMMIO0O
gopbOo.010p00.010p0 00500000 VSAD
oobobobbbooooobbbbOUddd Table
jgboooooogooobobooooooooobooo
gogbooooboobooboboobooobooon
gogbodobobooboobboobooboboo
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Fig.3 Comparison of macrophage colony-
stimulating factor plasma levels
between inactive and active

Low-dose High-dose

(N=23)

Inactive VSA

(N=1)

Low-dose High-dose

(N=25)
Active VSA

vasospastic angina patients with sin-
(N=6) gle- and multispasm angina
Abbreviations as in Table 1, Fig. 1.

Table 40 Qlinical features of active vasospastic angina patients with positive low- and high-dose
acetylcholine provocation tests

Low-dose provocationdl High-dose provocation

0n02500 On0600 p value
Agelyr00 O 59+ 100 57+ 100 N£A
Sek] male/female[] O 15/100 4/20 NSO
LDL-cholesterol] mmol//J O 3.0+ 0.90 3.3+ 0.50 NSO
HDL-cholesterol] mmol//(J O 1.3+ 0.30 1.4+ 0.50 NSO
Lipoproteifl all mg/d/C1 O 24+ 200 15+ 70 NSO
Coronary risk factor] O O O
0 O Hypertensiond 104400 gIsodO NSO
0 O Diabetes mellitusO g1 1200 Brso0O NSO
U O Hyperlipidemiad 18 6000 23300 NSO
0 O Smoking historyd 104400 gIsooO NSO
0 O Hyperuricemiad 62400 01700 NSO
TherapyO O m} O
0 O Calcium antagonistsC 29188000 ade6700 NSO
O O NitratesO 1680 0O p13300 NSO
00 ACE-IO w2800 213300 NSO
0 0 HMG CoA-IO0 913600 01700 NSO
0 O AspirinO 913600 01700 NSO
U O Antiplatelet agentd @& 1600 01700 NS

[m]

C0|1:1|tinuous values are meant SDO 0O O %.00

Abbreviations as in Table 1.

ooobobobO0o0o0oO0ggobTable40 DD DODO

goboobbooobuooboboooboo

gooogo

1. 0000 VSADOODOODO VSAD
goovsADoooooooooooooooo
goooooboM-cSrFO0ooooooooon

gobooooboobbooobooboboooboon
gogbooooboobboooboobobooboon
gogbooooboobboobuoobobooboon
vSAOOOOOOOM-CSFOOODO vVSAODOOO
M-CSFOOOOOOoOooooobobooooooono
goooboooooooobbbioOodM-CSFO O
goboogooooon

J Cardiol 2002 Jan; 390 1(} 19-27



COo0oo0oo0o0cOoO0oO0oD0OO0O0O000oO0oOdnaitric
oxide: NOLD OOOOODOCaODOOODOODOODOO
ooooooaceMpPOOOONOOOOODOOOOODO
0000000000000 0O0O 00000000
ooboooooooooboocoOoboocOoobooooo
000000*®™MW 000000000000 DOoo
ooboooooooooboocoooboooboOooo
OoM-CSFOOOOO0O0OO0000O0000O00

2. 0000000 M-CSF
gobobooooobbooooobbOdM-CSF
ggbooobobooboobobooboooboon
ggbooobobooboobboobboooboon
000 M-CSFOOOODOOOOO O Orashiro 0210
Ikonomidis 0 * 000000000000 0O0OO0O
goooM-CSFO0O000o0ooooooooonon
goboobbooboobbooboooboon
gooboobod
goboooboobbooboobboooboo
goboobbooboobbooboooboon
00000000 ooo*o00000o0o0ooon
goboobbooboobbooboboooboaob
ooooooboobbbbobooooooooooo
0*0000000000000000000000
oboobooooooboobooboboboooooon
oboobooooooobooboboboboooooon
oboboooobooobooboboboboooooon
OoooooOoooooooo**gooooooo
oobobo30»000000000D00000000
gboboooooooboobooboboboooooon
gboboooooobooboboboboooooo
gboboooooobooboboboboooooon
000000ooooooo®™
gbobobobooooooboboboboboo
goobooNoDbOOoooobboooobboo
ggboooboboobooboboobbooobooo
ggboooboboobooboboobbooobooo
0000000000 0ooooooo¥™ooooo
NoOOOoDOOooDOoooboOoooboooboooobooo
Ooooo**000000000ooo0ooooon

J Cardiol 2002 Jan; 390 1[I 19-27

oooooooooooooooooooooon 25

goboooooooooOoocooboooooooono
goOM-CSFOOOOOO0OO0OOOOoDOOOOoOoOooboO
goboooooooooocoobooooooono
gooocooM-cSFOOO0O0O0OOO0OO0ODOOCOO
gooocooM-CcSFOOO0O0O0O0OO0OO0O0O0DOOC0O0
gobooooooooboocooboooooooo
gboooocooboobooM-csFOOOooooao
goboooooooooooooogo

3. M-CSrO00onooaono

gogodoooooM-CSsFOO00ooooooooo
oobooooooooobooooboooooooo
goobooooboooobOooM-CSFOOgo
00000o0ooooooo*™ooo0ooon
gobooooooooobooooboooooooo
oobooooooooobooooboooooobooo
U 00 macroangiopathy U O 0D OO O0O00O0OO0O0O0O
goobooooboM-cSfrOO0O0O0ODOOO0O
gobooooooooobooooboooo

coobooooboooobooooooboboooooboo
gogoboooobbooooboaoM-cSsFoOodd
O0000oooooo®®¥goouooooon
oboooocooboooM-csFOOOoOoooono
ooooooOoo0oobOoooobOooboOoonvsa
goooocoooOobObOOobOoO0oO0oooooooooaon
M-CSFOOOOOOO0OO0O0O0O00070%00000
gboooocoobooboooM-csFOOOOoOOooOoO
goboooooooooocoobooooooon
goboooooooooboocooboOoooooono
000000 Table 1M

goooo

gobooooboooobOoM-CSFODOOOO
gooboboboooooobooboboboobo
gooobbooooobboooobDbb M-CSF
gobooooboobuoobbooboobobooboo
goM-CSFOOgooobbooooooboogo
godboooobooboobbooboobobooboo
godboooobooboobbooboobobooboo
gooogo



26

oooooooo od

goooo

god:00b00bobooboboboboboboboboobooboo@™M-CSFlODoogoo
gbobobooooooooooboobobobobooooooooooboobobobobooo
goooboooboobooboboboobobooM-CSFOOODOoobooboobooboooo
oooobgoo
gobo:0o00ocboomvsAdooobooooooobooboobooobostToooooon
gboboboooooooobooboboboboboboooooooDoboboboboboo
oooooooovsAOooovsAOR4OOOOODOOOODOOOOVSAODOO vVsAODB®1IOO
obooomoooosbooooobooooooM-CSFOUOOOOO40pgm/O0OOO00OVSAOO
gooboboooobbooobobooobhooooboooobbooobbooobbooo
gbobobooooooboooboobobobobooobooboooboooM-CSFOUbOOooboooboo
gobO:0000M-CSFOOO0OOOOvVSAOOOOOvVSAOOOOOO0OOO0O0 598+ 1800
775+ 1940632+ 103pgm/0 0000000 VSADODUODODOOVvVSAODOOOOmMpd 0.01L0
10000000obbo0oo0ooM-CSFOODbOOOoOoOovsSADODOoooooDoOOoOoOds72+
1VBpgmi 00000000000 0OO0DOOOODOO0O0OvVSADODOOOOO0O0O0O0DOO0ODbO
00O M-CSFOOOOOOOO0OMme25+ 177pg/mid pd 0.00111
gobo:00M-CSFODOOvSAODOOOOooOoooooooooooooooboooooonon
gboboobooooobobooboboboooooobooon

J Cardiol 2002 Jan,; 397 1[1 190 27

oo

10 Berk BC, Weintraub WS, Alexander RW : Elevation of C-
reactive protein in“ active” coronary artery disease. Am J
Cardiol 1990; 65: 1680 172

200 Haverkate F, Thompson SG, Pyke SD, Gallimore JR, Pepys
MB, for the European Concerted Action on Thrombosis
and Disabilities Angina Pectoris Study Group: Production
of C-reactive protein and risk of coronary events in stable
and unstable angina. Lancet 1997; 349: 4620 466

300 Moreno PR, Falk E, Palacios IF, Newell JB, Fuster V,
Fallon JT: Macrophage infiltration in acute coronary syn-
dromes: Implications for plaque rupture. Circulation 1994 ;
90: 7750778

40 Biasucci LM, Liuzzo G, Fantuzzi G, Caligiuri G, Rebuzzi
AG, Ginnetti F, Dinarello CA, Maseri A: Increasing levels
of Interleukih] IL[}1Ra and IL-6 during the first 2 days of
hospitalization in unstable angina are associated with
increased risk of in-hospital coronary events. Circulation
1999; 99: 20790 2084

500 Nakamura M, Takeshita A, Nose Y : Clinical characteris-
tics associated with myocardial infarction, arrhythmias, and
sudden death in patients with vasospastic angina.
Circulation 1987; 75: 11100 1116

60 Yasue H, Takizawa A, Nagao M, Nishida S, Horie M,
Kubota J, Omote S, Takaoka K, Okumura K: Long-term
prognosis for patients with variant angina and influential
factors. Circulation 1988 ; 78: 109

70 Shimokawa H, Nagasawa K, Irie T, Egashira S, Egashira
K, Sagara T, Kikuchi Y, Nakamura M: Clinical character-
istics and long-term prognosis of patients with variant angi-
na: A comparative study between Western and Japanese

populations. Int J Cardiol 1988; 18: 3310 349

80 Beltrame JF, Sasayama S, Maseri A: Racial heterogeneity
in coronary artery vasomotor reactivity : Differences
between Japanese and Caucasian patients. J Am Coll
Cardiol 1999; 33: 14420 1452

90 Zeiher A M, Drexler H, Wollschlager H, Just H:
Modulation of coronary vasomotor tone in humans:
Progressive endothelial dysfunction with different early
stages of coronary atherosclerosis. Circulation 1991 ; 83:
3910401

1000 Egashira K, Inou T, Yamada A, Hirooka Y, Takeshita A:
Preserved endothelium-dependent vasodilation at the
vasospastic site in patients with variant angina. J Clin
Invest 1992; 89: 10470 1052

110 Yamamoto H: Preserved endothelial function in the spastic
segment of the human epicardial coronary artery in patients
with variant angina: Role of substance P in evaluating
endothelial function. Eur Heart J 1993 ; 14 Suppl O [
1180 122

1200 Filonzi EL, Zoellner H, Stanton H, Hamilton JA: Cytokine
regulation of granulocyte-macrophage colony stimulating
factor and macrophage colony-stimulating factor produc-
tion in human arterial smooth muscle cells. Atherosclerosis
1993; 99: 2410 252

130 Inaba T, Gotoda T, Harada K, Shimada M, Ohsuga J,
Ishibashi S, Yazaki Y, Yamada N: Induction of sustained
expression of proto-oncogene c-fms by platelet-derived
growth factor, epidermal growth factor, and basic fibroblast
growth factor, and its suppression by interferon-y and
macrophage colony-stimulating factor in human aortic
medial smooth muscle cells. J Clin Invest 1995; 95:
113301139

J Cardiol 2002 Jan; 390 1(} 19-27



1400 Plenz G, Koenig C, Severs NJ, Robenek H: Smooth mus-
cle cells express granulocyte-macrophage colony-stimulat-
ing factor in the undiseased and atherosclerotic human
coronary artery. Arterioscler Thromb Vasc Biol 1997; 17:
248900 2499

1500 Inaba T, Gotoda T, Shimano H, Shimada M, Harada K,
Kozaki K, Watanabe Y, Hoh E, Motoyoshi K, Yazaki Y,
Yamada N: Platelet-derived growth factor induces c-fms
and scavenger receptor genes in vascular smooth muscle
cells. J Biol Chem 1992 267: 131070 13112

1600 Schachinger V, Zeiher A M: Quantitative assessment of
coronary vasoreactivity in humans in vivo: Importance of
baseline vasomotor tone in atherosclerosis. Circulation
1995; 92: 20870 2094

170 Miyata K, Shimokawa H, Yamawaki T, Kunihiro I, Zhou
X, Higo T, Tanaka E, Katsumata N, Egashira K, Takeshita
A Endothelial vasodilator function is preserved at the
spastic/inflammatory coronary lesions in pigs. Circulation
1999; 100: 14320 1437

1800 Braunwald E : Unstable angina : A classification.
Circulation 1989; 80: 4100 414

190 Kitakaze M, Node K, Minamino T, Asanuma H, Kuzuya T,
Hori M: A Ca channel blocker, benidipine, increases coro-
nary blood flow and attenuates the severity of myocardial
ischemia via NO-dependent mechanisms in dogs. J Am
Coll Cardiol 1999; 33: 24201249

200 Lesnik P, Dachet C, Petit L, Moreau M, Griglio S, Brudi P,
Chapman MJ: Impact of a combination of a calcium antag-
onist and a beta blocker on cell- and copper-mediated oxi-
dation of LDL and on the accumulation and efflux of cho-
lesterol in human macrophages and murine J774 cells.
Arterioscler Thromb Vasc Biol 1997 ; 17: 9790 988

210 Saitoh T, Kishida H, Tsukada Y, Fukuma Y, Sano J,
Yasutake M, Fukuma N, Kusama Y, Hayakawa H: Clinical
significance of increased plasma concentration of
macrophage colony-stimulating factor in patients with angi-
na pectoris. ] Am Coll Cardiol 2000; 35: 6550 665

220 Tashiro H, Shimokawa H, Yamamoto K, Momohara M
Tada H, Takeshita A: Altered plasma levels of cytokines in
patients with ischemic heart disease. Coron Artery Dis
1997; 8: 1430 147

230 Ikonomidis I, Andreotti F, Economou E, Stefanadis C,
Toutouzas P, Nihoyannopoulos P: Increased proinflamma-
tory cytokines in patients with chronic stable angina and
their reduction by aspirin. Circulation 1999; 100: 7930
798

240 Mehta J L: Endothelium, coronary vasodilation, and organ-
ic nitrates. Am Heart J 1995; 129: 382[0 391

250 Vigushin DM, Pepys MB, Hawkins PN: Metabolic and
scintigraphic studies of radioiodinated human C-reactive
protein in health and disease. J Clin Invest 1993 ; 91:
13510 1357

2600 El-Tamimi H, Mansour M, Wargovich TJ, Hill JA,
Kerensky RA, Conti CR, Pepine CJ: Constrictor and dila-
tor responses to intracoronary acetylcholine in adjacent
segments of the same coronary artery in patients with coro-
nary artery disease : Endothelial function revisited.
Circulation 1994 ; 89: 45051

270 Zeiher AM, Schachinger V, Hohnloser SH, Saurbier B, Just
H: Coronary atherosclerotic wall thickening and vascular

J Cardiol 2002 Jan; 390 1[I 19-27

oooooooooooooooooooooon 27

reactivity in humans: Elevated high-density lipoprotein
levels ameliorate abnormal vasoconstriction in early athero-
sclerosis. Circulation 1994 ; 89: 252502532

2800 Yamagishi M, Miyatake K, Tamai J, Nakatani S, Koyama
J, Nissen SE: Intravascular ultrasound detection of athero-
sclerosis at the site of focal vasospasm in angiographically
normal or minimally narrowed coronary segments. J Am
Coll Cardiol 1994 ; 23: 3520 357

2900 Koyama J, Yamagishi M, Tamai J, Kawano S, Daikoku S,
Miyatake K: Comparison of vessel wall morphologic
appearance at sites of focal and diffuse coronary vasospasm
by intravascular ultrasound. Am Heart J 1995; 130: 4400
445

3000 Arakawa K, Mizuno K, Shibuya T, Etsuda H, Tabata H,
Nagayoshi H, Satomura K, Isojima K, Kurita A, Nakamura
H: Angioscopic coronary macromorphology after throm-
bolysis in acute myocardial infarction. Am J Cardiol 1997
79: 1970202

310 Shyy YJ, Wickham LL, Hagan JP, Hsieh HJ, Hu YL,
Telian SH, Valente AJ, Sung K-LP, Chien S: Human
monocyte colony-stimulating factor stimulates the gene
expression of monocyte chemotactic protein-1 and increas-
es the adhesion of monocytes to endothelial monolayers. J
Clin Invest 1993; 92: 17450 1751

3200 Cox DA, Cohen ML : Effects of oxidized low-density
lipoprotein on vascular contraction and relaxation: Clinical
and pharmacological implications in atherosclerosis.
Pharma Rev 1996; 48: 30 19

330 Buckley C, Bund SJ, McTaggart F, Bruckdorfer KR,
Oldham A, Jacobs M: Oxidized low-density lipoproteins
inhibit endothelium-dependent relaxations in isolated large
and small rabbit coronary arteries. J Autonomic Pharma
1996; 16: 2610 267

3400 Treasure CB, Klein JL, Weintraub WS, Talley JD,
Stillabower ME, Kosinski AS, Zhang J, Boccuzzi SJ,
Cedarholm JC, Alexander RW : Beneficial effects of cho-
lesterol-lowering therapy on the coronary endothelium in
patients with coronary artery disease. N Engl J] Med 1995
332: 4810487

350 Anderson TJ, Meredith IT, Yeung AC, Frei B, Selwyn AP,
Ganz P: The effect of cholesterol-lowering and antioxidant
therapy on endothelium-dependent coronary vasomotion. N
Engl J Med 1995; 332: 4880493

3600 Liu YJ, Saini A, Cohen DJ, Ooi BS: Modulation of
macrophage proliferation by hyperglycemia. Mol Cell
Endocrinol 1995; 114: 1870 192

370 Saini A, Liu YJ, Cohen DJ, Ooi BS: Hyperglycemia aug-
ments macrophage growth responses to colony-stimulating
factor-1. Metabolism 1996; 45: 11250 1129

380 Yang L, Yang YC: Heparin inhibits the expression of
interleukin-11 and granulocyte-macrophage colony stimu-
lating factor in primate bone marrow stromal fibroblasts
through mRNA destabilization. Blood 1995; 86: 25260
2533

3900 Ogino M, Majima M, Kawamura M, Hatanaka K, Saito M,
Harada Y, Katori M: Increased migration of neutrophils to
granulocyte-colony stimulating factor in rat carrageenin-
induced pleurisy: Roles of complement, bradykinin, and
inducible cyclooxygenase-2. Inflammation Research 1996
45: 3350346



