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ABSTRACT

Background: Granulocyte colony stimulating factor (G-CSF) is known as a cytokine
central to the hematopoiesis of blood cells and to modulate their cellular functions.
Besides granulocytes and their precursors, monocytes/macrophages and endothelial cells
are direct target cells of G-CSF action. G-CSF influences immune cells in an anti-
inflammartory way. Methods: To cvaluate whether G-CST has a potential for preventing
or ameliorating discases characterized by mucosal inflaimmation, we used a mouse model
with ttinitrobenzene sulfonic acid (TNBS)-induced inflammatory colitis. To the mice
model GG-CSF was administrated daily by intraperitoneal injection. Macroscopic cvalu-
ation and immunohistochemical analysis of colonic tissues were performed. Results: Re-
combinant human G-CSI significantly inhibited 1.PS-induced TNF- @ mRNA expression
in THP-1 cells. As for gz s relevance, G-CSIP dramadcally reduced the weight loss
of mice, colonic damage, and mucosal ulceration that characterize TNBS colitis. More-
over, G-CSF supptessed the expression of tamor necrosis factor- ¢, interleukin-1 B, and
intercellular adhesion molecule-1 in TNBS colitis. Coneclusion: Current results demon-
strate that G-CSF may be an cffective agent for the treatment of diseases characterized
by mucosal inflammation. (Immune Network 2006;6(1):13-19)
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Hots vk ol & S, S Al W el zol =
Al wel Al Sof AL dekaH). ekt o
o 9lof o4l 5L IBD WA AE T AT 4EFE
Holg 59 FALE 598 = 7] wifol 29 ¢
% H51of oJshd, IBD A Adk X 5ellA] FE]F 3] 5
2 92t #g A~k A=l x}(granulocyte colony stimu-
lating factor, G-CSF)2] Foi7} n# | rh(5,6).

G-CSF= ZEAE A5 Ao|EFII 024, F0]4
oL} SbX| 5 & oFA| & Qg AT A Al A
o2 ALE I Jov AT gAgolv gA &
A A Zull 7] =A (antibody-dependent cell mediated cytoto-
xicity) & A Z1eH(7-9). G-CSF& A Fi ol i3l =]
= Ho|F8AIl G-CSF &A1& &3l A=A 75+
YeR =l G-CSF &A= F2 FA ol B
hall ot A4, WA, 2ol 2T AR
HE AR ¢ A 9hrk(10-13). B vpotrt, o] 3t Hol
A FEAE §3 G-CSFO| gedFA dhso] Kasa
drk & E9, MEA £F(septic shock)E F 3t vt
9.2 G-CSFE Fojgo g3 LPSE 453 FA42 74
ZA1F13L(14), in virro AR A A AT 9 gl
Al G-CSF& A A2 Al LPSE $%% TNF-¢, IL-153,
INF- 0 B IL-129} 2+ A4 Abo] B7kQl o] Zhas
E g AdAdrk12).

wel ], B odlol| A= trinitrobenzene sulfonic acid
(TNBS)Z 4% n}-$-2 IBD 2eloj| 4] G-CSF7} 3hed=
225 JER =4 & ol w7} 3l¢]ch Microarray A1
g 23l dju]Agol A IBD g7t =g HA G-
CSF -8 419 wdlo] B Aalo) A et 2749 A #ol
3 v}, INBSE $%38 wh$2 IBD %lo] G-CSFE &
FetezA BD ot I A2 FeA S AXsTA o
ek

Mz 3

=

A El ok, ko] ghll ot A E220] THP-1 A E= ATCC
ofl A HoF ol A-&38l9] o, CO, Al Eui47](37°C, 5%
COyollA & lo}d A (10%), sYA = G (100 1U/ml), 2~
Ef % ule] (100 mg/ml), 18] 3L L-FFEHIQ2 mM)&
718k RPMI wA] ol A wlokatsiet. i F417](log
phase)oll sl ALE 6-wellol] F53l0] A5G0
o},

RNA 32 9] RT-PCR. 6-well plateol| 4] 7]- A}ghe] b
A A EF 259 Helsle] AZBEE s FA7
% easy-BlueTM (Intron Co., Korea)E o]-&al A|=xA}e)
vl o] ) total RNAE 2-2]3)] A-83}¢ ). AccuPower
RT premix (Bioneer Co., Korea)& o83 A A} vh-2-8-
A|A cDNAZ dojj9iar, 20419 ¢cDNA AE F 2~35
¢lE template 2 s}o], TNF-¢2] #EL 5°-AGA GGG

AAG AGT TCC CCA GGG AC-3’ (sense)®} 5°-TGA GTC
GGT CAC CCT TCT CCA G-3’ (antisense) & ©]-&8}0d(15),
18] 31 GAPDHE] 982 5°-CGG AGT CAA CGG ATT
TGGTCG TAT-3’ (sense)?} 5°-AGC TTC TCC ATG GTG
GTG AAG AC-3" (antisense) & o]-§3to] &9ls}3ic} PCR
£ 2712 denaturation (94°C, 302), annealing (60°C, 30
%), 7Lg] 31 extension (72°C, 30%) 0. & o] 253] A A&}
ot} o]4F PCR AHE-2- 1.2% agarose gelol| A A 7] 4 538}
o, EBrZ o3 Alsho] 27 71 271% Selssiek; 491 bp
(TNF- o), 306 bp (GAPDH).

ul-$- & IBD A& ¥ 74, 6857 9] BALB/c n}-$-2
2 F9}(Damul Inc., Korea)stod, &34k F<F HAAZ
3% pentobarbital sodium (70 mg/kg)& H7 FA st v}
AN WAdE ST SJsted, 50% ollg-Eel
2 mg (100 mgfkg) TNBS (Sigma, St.Louis, CA)E 23] (7%
Ao g 23] T AR Fofsllen, dEo2RE
3.5 cmol] Z@joleldl A1A 9 cannula (intermedic PE-20
tubing, Becton Dickinson, San Jose, CA) A% 1 ml A
71& o] &slgict. ul-$- 2% 6027 AFZ Al vk Al
ol Aol Frk A4 2T FEE 50% (vol/vol) ol g
2 w5 Folth A% Aslini oI5t fAsHA Aot
odr}. 2 W) TNBS $o33 7] 99 3(Z, ¥ WA TNBS
Soid 7| 4847 %), A7) vk % 3 AA At 8
7, G-CSF (Neutrogin, Choongwae Pharm. Co., Korea)]
AHZE z2A7] fslod, vl§-2=ol] G-CSF (250 ng/kg) S
% WA TNBS Fojsly] 45 AFE wiY 57 FA st
o TFA

A 49 Sk 9 249 b 7% sk o),
up¢- 2% X s TNBSE Foidh A 9UA, 2 FollA
3upeld A2 FEelel S|AAA . A4 dAE
o] Mol 7|43k nle}l 7o HbA Bk (semi-quantitative) 3
G A zulell 9ste] Hrlslrh(le). & AAst
TAE A ok, 7 g o 2 RE el o3l FiollA
29 23 AEE Ak o] 23 AEE AV
upg} zbo] slelwl o 2 EwjAF . 24 dHE vlol2
2EE o] gslo] 5mm FALE oAl AL vhe, £
o] & $oll WA H&E A& sF3ivk 33 Av| 4 &
o] &slo] o] el 7]&3t F-Frgoll whe} blind testF A2}
sto] zA A HILE FAH16).

2A4%A o o] 248 R4, 2287 24 9

sol, 232 10% F2RRoE YA b sekdl
oz Eojdh 27 9 FFED Yo Z HIE 94
ahste). el 2R 8 LA Sstel, WA 27 B
PBSol] £ 451 1% sHHsHrAR 2027 X 2lstel WAl
4 P EE $AE FAZT $9 3 Santigen re-
trieva) & $13}0] 24 whlo] G Fekol=E 10 mM
Felat 9% $AEH 6.0)0] B2 Eelol =l chambero]



B sho] AAAAANA 1087 798 £hE 10~
2027 Agiet. PBSE 33 A8t &, gbid S 10% 34
g 0 2 blockingslo] W Eo| 3 IgG AL #9&4. 7t
Zro] =7 ¢S 1%} &A|(TNF-o, IL-18 3
PEPROTECH Inc. Rocky Hill NHoE A 2o % 1A 7E 3
o kS A A} Sebol S E PBSZ. 33 Aot 2% &
) (anti-rabbit biotinylated antlbody)i HHS A F e} Hhg-o]
Byt &, $lo] = E ABS A]9F(Vectastain) 0. & HHA A] 7]
I hematoxylin® 2 tzed M-& s}gich

L o}

Lol 2] LPSo] o}3l §X¥ TNF-e¢ mRNAd)] o
3 G-CSFo] A3l &3} wA|, in vitrool| 4] G-CSF7} &+
F 3IE Holw A& gotiy] fslo, AFAEQ w
dlol] A4 chdA9l LPS (liPOPOIYSEICChaﬁdG)Tf_-‘ ST
of ATA AolEIIRIY wHE fraiorn ofuf
O.Coro] AA517 Lboo 141 5 2101 A A5
Sl E71218) TNF- 8] S ol Alehen & shaletsie.
Fig. 164 2.3= w8} 7bo), LPSE 223} THP-14] ol
A TNF-o mRNAS] Hteio] A|7tol] HolH o= ZFrlsl
g o1}, G-CSFE A A g|st 7-$ollx= TNF-¢2] & o)
frelstA dAEdE ¢ & A9ck GAPDH #4179
mRNA ol A Hi3l7} ¢l & sl o2, o) el
7= G-CSF7} ghallhofl 4] d5:A4] Aol 719191 TNF- o
o AHE AT S 9SS ekl Aolch

TNBS]| /]’1] x5 vup$A colitisol] A G-CSF &3}
ZAA. G-CSFe] A7 ol &3t ule} 7kol in vitrool| Al LPS
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vivool A diaedell et ghdF aaE I3d o e
7] kol H 7} §#te], ul-g-Aoll TNBSE 74 7+ o2 2
3] A A} Eodsto 23 colitisE FHAATE 50% ol|ek-&
ol =¢] TNBSE A& vj-$-2% 3 &) INBSE A |
Jq} X] 9%1&“0“ 37/}1:#5} /‘E'_H 2131_01] Eu}_r;]‘— 741;1- FJ—
G oul AZRY g, A4S 29eh ook W, Fig
2 8 3ol|A] K= w9} 2ho], G-CSF (250 uglkg) & 533k
nh$-22= TNBSHES Fofdt mhg-iBuh g4, &4t
(macroscopic) 2H¢] Bl guj7d A LAY opz}, Al W
58 2A09E W 224 A FA% AAAAE
Bl

TNBSo)| &3t colitis®] 744 F@l X EA-2 Fig. 2
A B vie} 7rol mh-E A|Fzhiolth 50% ol|gh-ERk&
Foldh dlzg thist RS YeslA setu 7
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GAPDH > [ R ™ g ey ™

Figure 1. G-CSF inhibits the expression of TNI'- ¢ induced by
LPS. THP-1 cells (5 107/ml) were pretreated with G-CSF (500
ng/ml) for 1 h, and then the cells were further incubated for
16 h with LPS (10 ug/ml). Levels of TNF-o mRNA were
determined by R1-PCR. This is a representative of three separate
experiments.
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Figure 2. G-CSF ameliorates the clinical and macroscopic features of TNBS-induced colitis. Colitis was induced by rectal administration
of 2 doses (separated by a 7-day interval) of TNBS in 50% ethanol. Mice treated with 50% ethanol alone were used as controls.
G-CSF (250 pg/kg) was injected intraperitoneally everyday 1 day (— 1) before and after TNBS administration. All mice were sacrificed
on day 9 after the first TNBS administration, and the clinical evaluation and severity wete monitored by mouse weight changes. Fach
point represents the mean+SD from 5 sepatrate experiments (5 mice/group/experiment).
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Figure 3. G-CSF ameliorates the histopathologic features of
TNBS-induced colitis. The histopathologic signs were further
estimated with the mice described in Figure 4. Photomicrographs
of colon sections after treatment with ethanol, TNBS, G-CSF,
and G-CSF+'TNBS, on day 9 after the induction of colitis ‘with
TNBS are shown (ofiginal magnification 100 X)) (A). Histopatho-
logic scoting is shown (B). Results are the mean+SD from 5
mice per group.

A 99 g Bee TR GOSFE B vt
TNBS Fol & 749 AlF& o3l 3 53l A e &
o5t th(Fig. 2). TNBSE F-of gt x| 9ol tha-& A
Feho] $oko @ AR Ak, ARLE Foldh vh
2 o220l vlako] 38 (hyperemia), 314 = 4ol &
=R A-g gelslel vh(data not shown). 3FH, 22 H g
59 24 0 2 TNBSel 2] thhedo] A7) vp$2se] o
A AHNA, A 5] Fo £ 2 A A3 MY
AE] Agg FHAE 4 UAch(Fig. 3A). W, G-CSF
E THFE vhgRdlAE 18A 2 uhgdA Ko
w5l Aalsh(submucosa)®] =AM L& 3 ETe
25 A% 2AE MAARE & 5 A ckEFig. 3B).

214 A3 G-CSF7} vhg229] A B4 oA
4 7 de< Jvebdrh

d

f

G-CSF %) 2 =4 iAo o X &3}
IL-18, IL-6 & TNF- o9} 22 AQFA Ae] E712 (pro-
inflammatory cytokines)-& IBD $+2}9] # 22| A F7}
5o] glom, Aut dZ9] Wl oA Fasdt d%E
geh(17). TNBSE #-53F tha<doll tiek G-CSFe| 73
At A Aoz 3% = gkl W s
Asfsl= A AR E 24317 S)5to], TNBSE
A S G 58 wpg-2oll A G-CSFE 738 3 134
oko FollA] wo} =z stet QS Assgict TNF-¢
9 IL-1 89} 22 AQEA Aol BRI AFAE] of
Lol 28 A3S sk AE FEEAQ ICAM-19] 2
o] Zo]7b QlEAZE ol ket A WAl TNBSE Fof
g 2] 9% ell, TNBS gh57t Fof &k up-§-2-of A K} G-
CSFE 233 79 =27 AHA 473 ehiA 55
o] §-o13F 7S BT S I gichFig. 4). whebA, ol
3k At G-CSF7L thaed i A 71 A4 o
Aol el g FHH o gaA o 2H IBDE oY gl
Aed & 98E A Foh

&

=

QAToll A% TNBSZ o] §2ho] el & el v}
S22 BWolA] GCSF} AIF 24, o €4 2 95¢
Hnden BAAR F UeHe A WolFT
G-CSF7} TNBSs 23] 27151 954 Aol £7}e) 4
T RARAE oA & 9SE HolFeh G-CSFE F
2 7Tl A4, AE, B3 Y 4FE 2k Al
£7}Qlo2 el 93(1820), G-CSF 48218 Bojol
S0l 715% ek oleld G-CSF 8 33
Foll A b AT, AL Y AL EoA
o] ko] a3 QrkII-13). ol G-CSF} 51T
sloll & AZAEL Aol APHoT F 2
o2 Pl 5 e Aeh Fh G-CSFE Hol, &
BT 7150l thelo] IL-18, TNF-q, IL-12 % IL-18 59
WA Aol B9 A FEAN 2R YAF
WhS-S Uhepilok(12). 229 Lo, Al gheol
A G-CSE7} IL-103} v <2517 A 4841 9172l STAT3 S
Aoz FAAZN 7N LPSE F+55 TNF-o9
W e AL, oleld GCSFY Heizd s%e
G-CSF7} el 750 A Hel g ol AE
A% 4 9o AAAAGQD. B AFAE DT
ol LPSol olelo] TNE-o7h ARV A4l 719
A< G-CSFE QA A Setshl AR E gag &
919ichFig. 1)

G-CSF/} 54 Aol EF1IE] 4 Fole A &
Qlekglyl Wl ol, 2 e 7AHE TNBSZ thg-& §12A
70 vhg2zoll4] G-CSES) 71%5-¢ H7kek At s3ie. 7]
2ol G-CSF/} & 1% 02 Aiehe ol ofe] 5%

2
A

AN
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EtOH TNBS G-CSF+TNBS

TNF-o

IL-1p

ICAM-1

Figure 4. G-CSF reduces the expre-
ssion of TNF- ¢ 1I.-1 8, and ICAM-
1 in colonic mucosa of TNBS colitis.
Tissue sections from ecxperimental
groups (control group, TNBS- and/
or G-CSF-treated groups) were in-
cubated with primary antbodies (-
INF- @, a-1-18, and a-ICAM- 1).
The slides were then incubated with
anti-rabbit biotinylated secondary an-
tibody and coloized by ABS/hema-
toxylin (original magnification X 100).

2l S o] &8k Ao A E FHo] HUct dlE 9, ¥ AR e 2 AEAHTH22). & thE Halof] wpEw, vk
Eoj|X] LPSE § 59 E£4L G-CSF7} AAIA TNF- o & 2-0l|A] G-CSF A xg] A] LPSE X% IL-10 2l mo-
oA A gholl whe} of|uke = 9l &g Hslrh14). gk nocyte chemoattractant protein-1 2| 20]7} F7is & vhd,
vl 2ol A LPSE G5 1L-18 4 IFN-y A8 G-CSF IL-14, IL-6 B IL-89] Hujoll ks F4) obhrH23).
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BFo, GOSFE 47 Fapste] Aol 9
Téoﬂ TFNGE W AT AF AF dA
SAR, Ao A 2 Ao 249 248 &
A AT E A% BAAsATHFg 2, 3). 8 vobrt, W

ot rir
2 ob e T

o} 22313t £4 A= G-CSF7} TNBSE #=3 quL
o n}-9 A2 A 27 o] A IL-145, TNF-¢ ¥ ICAM-12] 1}

As T FEARS RAFHHEg 4). weEbA,
G-CSFe] thAkodoll 3t 3hed 5 A o= vHA thaed ol Al
% 5 ol A AZY Aol il 954 AolE
7hl W AZRA BAe MAE A9A e A7
224 Yehte Aolda ARt %, G- CSES) =Y
44 TP ABHA 7152 ohle i an
& GCSF 842 Sepol hehis] W], 422
ol 4 24 ATAE] 4% B DA 240}
= 7/\31;]_._. ;d- zzqoﬂ 71%5“ o].“_:. 1;].E—L od:‘i,q]ﬁ =
‘JM NZo AFA AolEvHY 2 3 chil A3 Ao

= A0 R Bk Zu| AL, & A o] A
7&% AFE gl AEEE)H” Y HET6H)e
ot Tz o) el 70| (DNA microarray] -3}k
2 o el o, Hlokd Ak iPX} ol A G-CSF
FE&A G wde] FosiA FHES £ 7 %lrh(data
not shown). o] £Jol|= TNBSZ % i up$-~ tiaked =
W) A, G-CSF A3 2| & Thl A13E9] IFN-y A& =3
Ao zs g9 adg ek, o] IL4, TGF-¢
‘;‘ IL-107} 22 gl 54 AolEqkel A4+ ““1*}5

+ slohe Bavh dvh@4). Bgh, HE 7 o
XP g4 Al diAdE 7HA 404 041}%}1}7P
o ‘?Mlzﬂ X 5o Fagow Q3 MIAT e
1oy G-CSFE Foidt &, HE 7o} 7| dslA] sk
U g AnE Q4 49 AL Kol A& #H3
93t}(data not shown).

AEH Lz, Q17+ IBDE ¥, X &l ul 3lolA
G-CSF¢| ¥d% adr} 711’4101111 aksieh. o ol
G-CSE =& 9] Wkl 24 714& vhs] A1 135
W WA A o 0] IBD X BAE kel vl v &3}
q4Yd Ao Agdo.

g 31 8

rok

1. Mascheretti S, Schreiber S: Genetic testing in Crohn disease:
utility in individualizing patient management. Am ] Pharma-
cogenomics 5;213-222, 2005

2. Schmidt C, Stallmach A: Etiology and pathogenesis of inflam-
matory bowel disease. Minerva Gastroenterol Dietol 51;127-
145, 2005

3. Kim SW, Choi SC, Choi EY, Kim KS, Oh JM, Lee HJ, Oh
HM, Kim S, Oh BS, Kimm KC, Lee MH, Seo GS, Kim TH,
Oh HC, Woo WH, Kim YS, Pae HO, Park DS, Chung HT,
Jun CD: Catalposide, a compound isolated from catalpa
ovata, attenuates induction of intestinal epithelial proinflam-
matory gene expression and reduces the severity of trini-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

trobenzene sulfonic Acid-induced colitis in mice. Inflamm
Bowel Dis 10;564-572, 2004

. Lee HJ, Choi SC, Lee MH, Oh HM, Choi EY, Choi EJ,

Yun KJ, Seo GS, Kim SW, Lee JG, Han WC, Park KI, Jun
CD: Increased expression of MIP-3zlpha/ CCL20 in periphe-
ral blood mononuclear cells from patients with ulcerative
colitis and its down-regulation by sulfasalazine and glucoco-
rticoid treatment. Inflamm Bowel Dis 11;1070-1079, 2005

. Yamaguchi T, Thara K, Matsumoto T, Tsutsumi Y, Nomura

A, Ohga S, Hara T: Inflammatory bowel disease-like colitis
in glycogen storage disease type 1. Inflamm Bowel Dis
7;128-132, 2001

. Melis D, Parenti G, Della Casa R, Sibilio M, Berni Canani

R, Terrin G, Cucchiara S, Andria G: Crohn’s-like ileo-colitis
in patients affected by glycogen storage disease Ib: two years’
follow-up of patients with a wide spectrum of gastrointestinal
signs. Acta Paediatr 92;1415-1421, 2003

. Baldwin GC, Chung GY, Kaslander C, Esmail T, Reisfeld

RA, Golde DW: Colony-stimulating factor enhancement of
myeloid effector cell cytotoxicity towards neuroectodermal
tumour cells. Br J Haematol 83;545-553, 1993

. Carulli G: Effects of recombinant human granulocyte colony-

stimulating factor administration on neutrophil phenotype
and functions. Haematologica 82;606-616, 1997

. Tamamori Y, Sawada T, Nishihara T, Yamashita Y, Ohira

M, Ho JJ, Kim YS, Hirakawa Y8, Chung K: Granulocyte-
colony stimulating factor enhances chimeric antibody NdZ
dependent cytotoxicity against pancreatic cancer mediated by
polymorphonuclear neutrophils. Int ] Oncol 21.649-654,
2002

Shimoda K, Okamura S, Harada N, Kondo S, Okamura T,
Niho Y: Identification of a functional receptor for granulo-
cyte colony-stimulating factor on platelets. J Clin Invest
91;1310-1313, 1993

Bussolino F, Colotta F, Bocchietto E, Guglielmetti A, Man-
tovani A: Recent developments in the cell biology of granu-
locyte-macrophage colony-stimulating factor and granulocyte
colony-stimulating factor: activities on endothelial cells. Int
J Clin Lab Res 23;8-12, 1993

Boneberg EM, Hareng L, Gantner F, Wendel A, Hartung
T: Human monocytes express functional receptors for granu-
locyte colony-stimulating factor that mediate suppression of
monokines and interferon-gamma. Blood 95;270-276, 2000
Morikawa K, Morikawa S, Nakamura M, Miyawaki T: Charac-
terization of granulocyte colony-stimulating factor receptor
exptessed on human lymphocytes. Br | Haematol 118;296-
304, 2002

Gorgen 1, Hartung T, Leist M, Nichorster M, Tiegs G, Ublig
S, Weitzel F, Wendel A: Granulocyte colony-stimulating fac-
tor treatment protects rodents against lipopolysaccharide-
induced toxicity via supptession of systemic tumor necrosis
factor-alpha. ] Immunol 149;918-924, 1992

Niho Y, Niito H, Tanaka Y, Nakashima H, Otsuka T: Role
of IL-10 in the crossregulaton of prostaglandins and cytoki-
nes in monocytes. Acta Haematol 99;165-170, 1998
Vilaseca J, Salas A, Guatner F, Rodriguez R, Martinez M,
Malagelada JR: Dietary fish oil reduces progression of chro-
nic inflammatory lesions in a rat model of granulomatous
colitis. Gut 31;539-544, 1990

Rogler G, Andus T: Cytokines in inflimmatory bowel disease.
World J Surg 22;382-389, 1998

Richards MK, Liu F, Iwasaki H, Akashi K, Link DC: Pivotal
role of granulocyte colony-stimulating factor in the develop-
ment of progenitors in the common myeloid pathway. Blood
102;3562-3568, 2003

Barreda DR, Hanington PC, Belosevic M: Regulation of mye-



20.

21.

22.

loid development and function by colony stimulating factors.
Dev Comp Immunol 28;509-554, 2004

Zhu QS, Xia I, Mills GB, Lowell CA, Touw IP, Cotey SJ:
G-CSF induced reactiveoxygen species involves Lyn-PI 3-ki-
nasc-Akt and contributes to myeloid cell growth. Blood Nov
10, 2005 [Epub ahead of print

Nishiki S, Hato F, Kamata N, Sakamoto E, Hasegawa T, Ki-
mura-Eto A, Hino M, Kitagawa S: Selective activaton of
STAT3 in human monocytes stimulated by G-CSF: implica-
tion in inhibition of LPS-induced TNF-alpha production. Am
J Physiol Cell Physiol 286;C1302-1311, 2004

Shaklee CL, Guo §, Faggioni R, Fantuzzi G, Senaldi G: Pre-
treatment with granulocyte-colony stimulating factor decrea-
ses lipopolysaccharide-induced interferon-gamma production

23.

24,

G-CSF Attenuates Inflammatory Bowel Diseases 19

in mice in association with the production of interleukin-18.
Cytokine 25;119-126, 2004

Saito M, Kiyokawa N, Taguchi T, Suzuki K, Sekino T, Mi-
mori K, Suzuki T, Nakajima H, Katagiri YU, Fujimura J,
Fuyjita H, Ishimoto K, Yamashiro Y, Fujimoto J: Granulocyte
colony-stimulating factor directly affects human monocytes
and modulates cytokine secretion. Exp Hematol 30;1115-
1123, 2002

Egi H, Hayamizu K, Yoshimitsu M, Shimamoto F, Oishi K,
Ohmori 1, Okajima M, Asahara T: Regulation of T helper
type-1 immunity in hapten-induced colitis by host pretreat-
ment with granulocyte colony-stimulating factor. Cytokine 23;
23-30, 2003




