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Why are overweight children liable to induce allergies? -Relationship between
high-carbohydrate diets and adipose tissues-
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Excessive carbohydrate intake not only leads to store to adipose tissues as
energy but also induces allergies. This study examined glucose- and fibroblast growth factor-2
(FGF-2)-induced cytokine and chemokine expression in adipocytes or adipose tissue-derived stromal cells
in vitro to clarify the relationship between adipose tissue and allergies. Glucose and FGF-2 affected
cytokine and chemokine secretion, including interleukin-6, monocyte chemotactic protein-1,
keratinocyte-derived chemokine, and eotaxin. Allergies will be presumably induced by excess cytokine and
chemokine secretion from adipose tissues when overweight children regularly eating high-carbohydrate
diets suddenly switch to low-carbohydrate and protein diets.



interleukin
(I)-4 1L-9 IL-13

JAK-STAT MAPK

ASCs
IL-4 1L-9 IL-13
-2 FGF-2 ASCs
FGF-2
ASCs
C57BL/6 5
10
FBS Dulbecco”s Modified Eagle
Medium (DMEM) 3
ASCs
ASCs
20 pg/ml 1.0 M
0.5 mM 3- -1-

0.5mM 10

FBS DMEM 20
ng/ml 10 FBS DMEM 3
( : 4.5 g/L
:1g/L)  FBS 56 10
DMEM  ASCs
24
ELISA
5 FBS DMEM  FGF-2
ASCs
ELISA
FGF-2
24
ELISA
FGF

Receptor Tyrosine Kinase Inhibitor U0126
PD98059 SB203580 AS1517499 NSC74859

24 total
RNA RT-PCR

eotaxin-1 (F); tccaaaaccataaacaacctcc
eotaxin-1 (R); ctcgtcccattgtgttcctc
GAPDH (F); tgaaggtcggtgtgaacggatttggc
GAPDH (R);catgtaggccatgaggtccaccac

ELISA
ASCs
ASCs 10 5 FBS
Eotaxin MCP-1
5 20
4 _ 15
T3 $
3? ) ® 10
1 5
0
10%FBS 5%FBS 10%FBS 5%FBS
KC IL-6
250 1000
200 800
£ 150 < 600
* 100 * 400
50 200
Y 0
10%FBS 5%FBS 10%FBS 5%FBS

. B La—RiEH |:| {ES La—R g

1. FIWa—RBRENRELDIBEDASCsD
YA DA TENA 5 BEEDOEIL



MCP-1 KC IL-6
ASCs 10 FBS DEME
monocyte
chemotactic protein-1 (MCP-1) IL-6

keratinocyte-derived chemokine KC

1
5 FBS DMEM
MCP-1
KC 1
@

FBS MCP-1
KC IL-6 10
FBS DEME

IL-6 2
5 FBS DMEM
MCP-1 KC IL-6
2
Eotaxin MCP-1
2.5 25
2 20
g 1.5 515
< 210
0.5 5
0 0
10%FBS 5%FBS 10%FBS 5%FBS
KC IL-6

1200 1000

900 750
E E
2 600 ® 500

300 250

0 0

10%FBS 5%FBS 10%FBS 5%FBS

B =y [] &7ra—zmm
B2. SLa—RBRENRRLLHEOEHHARO
YA 1Y TEAA DBREDEL

ASCs

in vitro

FGF-2 ASCs
ASCs  FGF-2
3) FGF receptor inhibitor
FGF-2
4
A B
1200 2500
1000 2000
E 80 E 150
B 600 L
400 1000
200 500
0 00505 5 50 500 001 2 3 612 2 48
FGF-2 (ng/mL) FGF-2 stimulation (5ng/mL)
(hours)
B13. ASCSICFGF-2% R MLI-B D REIKTE A, BFH
IR BEOEL
Eotaxin-1 mRNA
Eotaxin-1 """
caroH
o F F+H F+D
Eotaxin-1release
1200
1000
o, 800
£
4 800 €: control
F: Sng/mL FGF-2
400 I: FGF Receptor Tyrosine
Kinase Inhibitor
200 D:OMSO
0
C F F4l F+D

H4. BEFIZLHIAFFIORBEOEE

STAT3
STAT6 ERK p38 MAPK JNK  inhibitor
ERK inhibitor
ASCs
FGF
FGF-ERK
JAK-STAT
FGF IL-4 1L-9
IL-13
ASCs IL-4 IL13
FGF-2
FGF-2 ASCs
FGF-2
in vivo




Hidemi Hattori Masayuki Ishihara Altered

protein secretions during interactions

between adipose tissue- or bone marrow-

derived stromal cells and inflammatory

cells. Stem Cell Res Ther. 2015 6:70.
DOI: 10.1186/s13287-015-0052-y

87
2014 10 17

€Y
HATTORI, Hidemi

80508549




