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Plasma G-CSF and GM-CSF Concentration and Amount of Their
Receptors on the Granulocyte in Kawasaki Disease

Young-Kyoung Yoo, M.D., Gibum Lee, M.D., Hyun-Hee Kim, M.D.
Soo-Young Kim, M.D., You—-Jeong Kim, M.D. and Wonbae Lee, M.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose : This study aimed to demonstrate the possible pathogenesis of granulopoiesis in patients of
Kawasaki disease(KD) using quantitative analysis of G-CSF, GM-CSF and their CSFr.
Methods : The plasma levels of G-CSF, GM-CSF, G-CSFr and GM-CSFr were studied in 14 pa-
tients in the acute phase of KD; 13 children with normal peripheral white blood cell counts were
used as the normal control group. The plasma concentration of G-CSF, GM-CSF were analyzed by
ELISA. The G-CSFr and GM-CSFr on the peripheral granulocytes were analyzed by a quantitative
flow cytometric assay and QuantiBRITE, and the quantitative changes of receptors which did not
combine with G-CSF and GM-CSF were measured.

Results : The total number of leukocytes in KD was similar to normal control group, but the leuko-
cytes increased according to the number of neutrophils. The plasma concentration of G-CSF were
decreased similar to normal control group(P=0.133), but that of GM-CSF decreased more than the
normal control group(P=0.227). The quantity of G-CSFr, GM-CSFr were revealed to be no less than
the normal control(P=0.721, P=0.912). After incubation with excessive G-CSF, the expressed G-CSFr
on the neutrophils were decreased in both groups(P=0.554). The quantities of expressions of GM-
CSFr on the neutrophil after incubation with the excessive GM-CSF were always increased in both
groups(P=0.255). The amount of GM-CSFr of neutrophils are in proportion to total white blood cells
(r=0.788, P=0.035), but it wasn’'t in the case of KD(P=0.644).

Conclusion : The leukocytosis in KD that mediated by increasing neutrophil was not correlated
with the plasma concentrations of G-CSF and GM-CSF, and the amount of expression of G-CSFr
and GM-CSFr on granulocyte. It is possible that the reduction of concentration of GM-CSF results
by increasing the active GM-CSFr. (J Korean Pediatr Soc 2003;46:376-381)

Key Words : Granulocyte—colony stimulating factor(G-CSF), Granulocyte macrophage-colony stimu-
lating factor(GM-CSF), G-CSF receptor, GM-CSF receptor, Kawasaki disease

gate 7P FAE ApolEgLGlo|wY | Zhzte] gk SolA|x

M B wAFEA ARForn AHIH FHs LPEMD}. Bl

CSF &A= CD34 ¢4 "AEs o5 AEZFE Zxdd9

Granulocyte colony stimulating factor(G-CSF)$t granulo- B<#4HT7HA S Al %LQEV WA E 22 v ZE A Fo| A

cyte macrophage colony stimulating factor(GM-CSF)& 34 &= WdHY d=X4 AdTFEAE, s@7s 94 Fevt
o] ZAw A4 mulk ol AegY e AuEe Bz 2V AeAIEe F2 54 o|3) Aold] o= ANA dA Fn
Ho R FH 5ol AoloA Mg £ oA AFESY ddF

AE=:20029 10€ 21¢Y, <590 :20029 11€ 18Y _ _ - N
M A7} o) ), HET ot APy Lo}l o2 HzhEa lr) o] Zshol whag9lel gl yiol st 43
Tel : 032)340-2083  Fax : 032)340-2255 g olafe obAl HE39 AAoly §47] 5 interleukin(IL)-1,

E-mail : Iwb@hfh.cuk.ac.kr

- 376 -



tumor necrosis factor(TNF)-a, IL-2, IL-6,
IL-8, soluble IL-a receptor 52 &7F T-AHX B-H¥E &4
3t 5ol vehte Ae & guA gl spspay 276
band ATV FEET B % FHTE MRS B@

7eAFIH 9] olBAlo] o] 7hA] M ERRE L Aba

interferon— 7,

7t
719 Ao =717} 1—‘.% Hog AT =ao oy b =
3] Niwa®} Sohmiya ol wWawW FAT7A AdE d2a7t &

F UIAZ 48 F=oha sk TheA A A Nh
5 T/ FAs 7 AlolETIRIJI G-CSF AU &
w7t F7hsol gvta o GM-CSFel W A7
ﬁ%zrﬂ 7vepat7|H - ghole] 4%17} gogorel FUA G-
CSF 4&A(G-CSFr)¢t GM-CSF F&A(GM-CSFrE 23
sl g %1 o] = of7 Ay np gtk ¥ ATelAE st
SFAL7| g Zho} W G-CSF, GM-CSF9] Z3to] 9+ F9 F

59l ol5 F&A 1 W37t lEA o
A E3pA7)7]0] Fw3 HaFe] g CSF

T= =2
S ARAN F OATSHA @a Fe FEA WY F B
A gAe) EgelE of| Wk dEAE BAk Fheha)

o
7199 #d+ F 7kl G-CSF, GM-CSF, G-CSFr,

SNW
o o
KSR
wl\)
23t
E_
=5
[

Q

’Tj

0
o D

0

X >
=3+
° L
= -
T 2
@
= ~
& S
g 3
g ofﬁ
) of
& f
=) 2
w
S

d F
=} 38
Bl = l
g 3
Lo
Mgy o
J_>xl > _101
filo R

- [T
Z o jz
o n oy
s
o Mr B

>
e
—
[oe]
[\)
S
(@]
>,
f
o
0O
ot
i)
N
~
B
=)
3
o,
=
£
>
Og‘:,“
ol
ot
52
o

2. 88 G-CSF& GM-CSF9| Mg

A2 37C FxoA s F FA BAld o] &5tk o}
2 gizae] 839 G-CSFY GM-CSF %% enzyme
linked immunosorbant immunoassay(ELIS() €g& o]&3t
W54 7IER & D Systems, MN, USA)& Al)atgich
He AzALe] Al whston HF

AHE9] WA AT E= micro-
plate spectrophotometer(Behring Co.,

=

°o]-8-3k%1

Germany) &

Zol3}

Al 46 A A4 5 2003

3. MIEZE™ G-CSFr} GM-CSFro| Mzt

EDTAZ &331® Hd¥ AA 50 pxLE phycoerythrin(PE)°]
BxE g G-CSF F&A G4ZF2FA(PE conjugated mouse
anti-human CD114, Pharmingen International, San Diego,
CA)¢} & GM-CSF &3 &4&2383(PE conjugated mouse
anti-human CD 116, Serotec, Oxford, UK) 5 pL9 Z47Z &
G o Al 3077 AT T HE & & H(Becton
Dickinson, NJ, USA) 2 mL& 7Fete] &AL Ail®
F HHELS phosphate buffered saline(PBS)E 33] A& 3 %
FAIE #A471(FACSCalibur. Becton Dickinson, NJ, USA)&
CELLQuest &~ZEdol& o]&3te] #4351t A3t AlolE
7t AxETe 3 A= 713t Hit(geometric mean) S E
718993, MEY 23E PE 24 2 $4des 2 PE B
319347 E(QuantiBRITE, Becton Dickinson, San Diego, CA)
9} QuantiQuest ZZ 1S ©]&3}rh QuantiBRITEE "W
o] AA e 2ol FA T

4. 24Ol CSF A2l % CSFE ZEIR 242 +279
REER

Agel= ou Wyt =AE A ko] 22
Aol 1x10°71F 05 pgl G-CSF(Neutrogen, Choong Wae
Pharm, Korea), 2 rg9 GM-CSF(Leukogen, LG Pham, Ko-
rea)s S F 747} 37TCoNA 1A E)t wjdste] PBSE 3
3] AHsta ZH7ke] G-CSFrat GM-CSFr& #A%
o]-g3te] AFHoR BAFTE AP FLow <lste] AN

2w 127, 71 ol 118E ez stk

2478

5 7
fokis} el s w4 sp

w
w

Singed Ranks testZ 014‘13}915}. CSF A
paired sample t-test® ©]-&3} 3, WA
&, WMy CSFr WA de] 4

g Eate] FaATe fo=

g7dore] 868013780/ ulL ot SAHIA L

& fol@ Aol GAaP=0.137), FAT, AT bbb

- 377 -



97 ¢ 581 : 7tepAg Folel FAgY G-CSFS GM-CSF ¥ %

719 ool A A4z ol S7HFAT Aol 3,36042,120/
pL, ZFRATE 7,760+ 7,250/ L, P=0.05: @37 Aol 560+
330/ 1L, 7FATYE 1,000£E560/ 1L, P=0.027)E HESAth 7FekAt
719 Fote] B AT FE T NET F S wE S
3} tH(r=0.959, P=0.000).

2. 8% G-CSF% GM-CSF s&

g% G-CSF 7hepAL7| ) Stolell Al 28.8+10.2 pg/mL
2 AAole] 7191941 pg/mLET #AHo ey A4
o2 fog o7k YA(P=0.113), BF9 GM-CSF F&+&
7EeA7IH Bhotell A 24401 pg/mLE AAole] 40425 pg/
mLET frefsAl daso] AJTHP=0.027, Table 1).

T =
T

3. ZM39| G-CSFr®} GM-CSFr wag

ST G-CSFro] &3-S 7hepaz1w Stolell Al 1,771.1+
43412 A2dole] 1,710.7+452.69F 28 o7t fllom(pP=
0.721) GM-CSFreo wa = 7hspatais 3holell M 869.0+
28042 “7ole] 854.8+383.03 #93 Aol7l UAATHP=
0.912)(Table 1).

. B}2ko| CSF A2| ¥ G-CSFrit GM-CSFr &gkl
=)

ul
=

FPolA el ol FEAe] T Wt

4885, 71ekA71H gho}l 9115+358.8, P=0.554, Table 2). 7+¢t
AFZ1H golol Al 8-S XA 7] TS el G-CSF
of st SAT G-CSFr 23d¥e i 85 G-CSF

- S} whul el

ok &
F#AS A (P>0.05), EF GM-CSF
A Aol A&l (r=-0.946, P=0.004), A-do}e|
CSF9 mY & F479 G-CSFr 2d%e i
CSFY GM-CSF&%E 7 Fa3k thP>0.05).
sts7)e] SRS HFe] GM-CSF A2 $ol F479 GM-
CSFro wE S g Ax vag Aze 3 s
< Beed, ole 2 AFA AR 3 GM-CSFr #Al epi-
tope”’t & G-CSFr A epitopest @2 GM-CSF9F GM-
CSFro| Agfolfo] &g wx ¢gom Ax F GM-CSFre¥
S yehdga 7Y Z7kE GM-CSFre] wa o Ao}
o} 7oAk Fofoll A F23k Aols Holx] ghoko v (FAte}
576.01529.6, 7FeA1W #rol 851744109, P=0.255, Table
2), 7+ $49 GM-CSFr #d ke Aafolo ] F wigdp
o} vEEk o (r=0.788, P=0.035), 7FetAlo|H Folel M=
&HBA Y GAATHP=0.664).

S

FE
o

hy

1T of

O

Lk

il

AL 5 olel olEolA AH B FAH AAE
] furdlom ofxjzhA el 0 o) whE AAF We
27h skl tsel 9 erou), fel mae] WA 2

of el wdF 5 WA ZA A E(immunocompetent cell)]
T 71%Fe] WEtge] olo] AN F AXvisNAg WA ol
oz WAt Jpde]l gat oy @ WA de FARE

sk Al A E/A T B SRR A (poly-

Table 1. The Plasma Concentration of Colony Stimulating Factors Quantities of Receptor Molecules for Colony Stimulating Fac-
tors in Neutrophils in Normal Children and Patients with Kawasaki Disease(Mean*S.D)

Group G-CSF GM-CSF G-CSFr GM-CSFr
Normal(n=13) 71.9*94.1 4.0*25 1,710.7+452.6 854.8383.0
Kawasaki(n=14) 288+10.2 24%0.1 1,771.1+434.1 869.0+289.4"

"P=0.027 compared with normal control

Unit of G-CSF and GM-CSF is pg/mL, Unit of G-CSFr and GM-CSFr is number of bound PE molecules

Table 2. Quantities of Receptor Molecules for Colony Stimulating Factors(CSFr) after CSF Binding on the Surface of Neu-
trophils in Normal Children and Patients with Kawasaki Disease(Number of Bound PE Molecule Per Cell, Mean+S.D)

Receptor Group CSF binding Counts of PE molecules Changed molecules
G-CSFr Normal(n=12) Before 1,729.2+449.6
After 724.1%142.3 -1,012.2+483.5
Kawasaki(n=11) Before 1,4585+494.4
After 548.0+268.0 -911.5+358.8
GM-CSFr Normal(n=12) Before 857.1+365.4
After 1,434.1£825.8 576.0£529.6
Kawasaki(n=11) Before 842.01+431.0
After 1,693.7£780.0 851.7+1410.9
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