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Cytokine-targeted therapy of scleroderma
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To compare the roles of Thl, Th2, and Thl7 cytokines, we applied
bleomycin-induced scleroderma model to mice deficient for interferon (IFN)-y , interleukin (IL) -4, and
IL-17A. The loss of IL-17A significantly attenuated bleomycin-induced skin fibrosis, whereas deficiency
of IFN-y or IL-4 did not. The leukocyte infiltration and mRNA expression levels of TGF-B and CTGF in
the bleomycin-injected skin were significantly reduced in IL-17A-deficient mice. Bleomycin injection
stimulated the differentiation of naive T cells into Thl7 cells and increased IL-17 expression in the
skin. Cell lines of skin fibroblasts expressed increased TGF-f , CTGF, and collagen b¥ the addition of
IL-17A. IL-17A, a representative Thl7 cytokine, plays a dominant role during the development of skin
fibrosis. That is, bleomycin injection induces IL-17A production and increased IL-17A likely stimulates
collagen production from fibroblasts probably via cytokine production such as TGF-3 and CTGF in mice.



C-19, F-19, Z-19

TGF-p CTGF
T (Th) 1
Th2
Thi7
Th17 interleukin
(IL) -17A
IL-17A
IL-17A
BLM
Thl

intereferon (IFN)-y

Th2
BLM

IFN-y

IL-4

BLM

IFN-y 1L-4 [IL-17A

Thl Th2 Thil7

IFN-y IL-4
IL-17A
)
IFN-y IL-4 IL-17A
C57BL/6
8

Jackson
Laboratory C57BL/6
(2) BLM

300pg

BLM 4

3

H E Masson’s

trichrome Van Gieson

a-SMA
myofibroblast
CD3 T
MPO F4/80
Sirusred Fast green
Silcol assay

(4)



MmRNA real time PCR
ELISA
(5) Th17
CD3 CD28
CD4 T 37
48 IL-17A
IL-17A Th Thil7
(6)
NIH3T6
IL-17A
TGF-p1 24
Q) IL-17A BLM
BLM 28
IFN-y IL-4
IL-17A
A, B
IL-17A
IL-17A
Van Gieson
a-SMA
( 10 IL-17A
CD3 T MPO

F4/80

>
m

o
b

Skin thickness (mm)
o
n

WT ILITA WT IENer ILed IL17A™
+PBS +PBS +BLM +BLM +BLM +BLM

C 8 Van Gieson
@ e
s - £
8 £
284 52 £
52 £3 g
g2 ER o
@0 g 2
2 WT IFNer? 12 IL17A WT IFNy* ILed ILA7A* WT IFN? ILa+ IL17A*

- IL17, L1
4BLM +BLM +BLM +BL 4BLM +BLM +BLM +BLM +BLM +BLM +BLM +BLM

£

B
g

Cell counts
/HPF
[\*]
<

Cell counts
/ HPF

100+ *

Cell counts
/ HPF
4
e

Daly7 Da;;14
C—WT IL-17A+

(2) BLM T

IL-17A
BLM IL-17A
BLM
T IFN-y IL-6
TGF-1  mRNA
IL-17A 3A
BLM

IL-17A

IL-17A
3B BLM
IL-17A Th



Thi7 3C » - -
i.\ m_IFNy 0. 14 |1_6
@ I'_\ [
{_} 10 IF*N'T 10 114 4 Ii_—G %é 5 5- 5
B 1™ -
E% °] |l| *] > Ill E ° O-PBSBLM o PBSBLM PBSBLM
E5¢ 1=| i rTT|:::| ol 1o JL-17A  TGF-B1
& PBSBLM PBSBLM PBSBLM §4 1 2, L
- l.:,_IL 17A TGF—[H ﬁ%s 104
IS R i
g%S- 104 S O-PBSBLM l:l-F'BsBLM
Es -
£ O-PBSBLM " phseLm B e
E 2004 1
B 250+ ,+‘ ‘D 150 T
T 2004 f—\_l_ E 100
B 1504 = 504 |
E 100 T o T T T
T so- | Day0 Day7 Day14
- 0 T T T C 2.0+
Day0 Day7 Day14 2_ i —
2% 1.5
cg: 2.0 g% 1.0 ’l‘
EZ 151 25 05
38 1.0 58yl |__I__|
:: 0.54 = PBS BLM PBS BLM
=8 ol l_-l__l Stimulation () (+)
= PBS BLM PBS BLI\I'I
Stimulation (+)
(4) IL-17A
(3) IL-17A TGF-B1  CTGF
TGF-p1  CTGF IL-17A in vitro
BLM IL-17A
IL-17A
A TGF-p1
IL-17A
TGF-B1 CTGF TGF-p1 CTGF mRNA
mMRNA B
4A CXCL2 CCL2 CCL3
A, B,  TGFf1 ,  CTGF
ICAM-1 et s | == =
?24 — %15 — 154 ™
MRNA 4B 75,' 5
&3 a 10 10
32 3
@ 2 5 5
ER 5
8o &
Oong 1ng 10ng 50ng CTL TGF-p1 IL-17A CTL TGFp1 IL-17A
Recombinant IL-17A (ng/ml) 50ng/ml 50ng/mi
®)
IL-17A  BLM
IFN-y IL-4




IL-17A
IL-17A
IL-17A
TGF-B1 CTGF ICAM-1

BLM
IL-17A
IL-17A
TGF-Bl CTGF

IFN-y  IL-4
IL-17A TGF-B1 CTGF

®
IL-17A

1
Okamoto Y, Hasegawa M, Matsushita T,
Hamaguchi Y, Huu DL, lwakuraY,
Fujimoto M, Takehara K. Potentia roles of
interleukin 17A in the development of skin
fibrosis. Arthritis Rheum 64:3726-35, 2012.

€Y

@

®

MINORU , HASEGAWA

50283130



