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RO (F30) : This study examined in mice whether CD40L, a platelet-derived
cytokine, is an endogenous pyrogen that plays an essential role in febrile response after
intracerebral hemorrhage. Injection of collagenase into the medial preoptic area in mice
induced hemorrhage, which was followed by fever and cyclooxygenase-2 induction.
Intracerebral injection of CD40L also induced fever and cyclooxygenase-2 expresson in
brain endothelial cells. These results support the idea that CD40L as an endogenous
pyrogen in brain hemorrhage.

AT TE B
(BHEHAL - 1)
[ERS Y Rt & Bt
2010 4FJE 1, 400, 000 420, 000 1, 820, 000
2011 4EJE 1, 100, 000 330, 000 1, 430, 000
2012 4EJE 500, 000 150, 000 650, 000
P
R
woEt 3, 000, 000 900, 000 3, 900, 000
WFFEA T« [ e S
BfFEOSE - MIE - =T, BREARY (G NESY - REBEHT)
F—U— K /R, BE vratxo s —8, HBRH

1. AFZERRAE 4 A DA
1970 FARLARE,
JEYLRORIENT & D FE B

=N
PN

FEOFRITRE SHER L,
DA =XLH, ﬁ“

HonhElhol, TOWMITRD XK 51T

5 %Iﬁ%ﬁ% 4 —NRME 52 S amm
Birsyv ot rh—+F

P A U

RIEIZ L DHBEXGE LIzb DT, Zhbh
%@El \C X BREN (72 & 2B MR oD 3
) OMBRIZIIATSTH D, FERAES L
T Ty MM —FREEF VAR ER L.
COX-2 OFHENEH->T
WA Z L ER LTz, M MREIZ 13k A 72 iR

I

Z DFEEAD—ERIT

2 (COX2)DFFEHE T u AR 75V E2
(PGE2) PEAMRHTE O EP3 ZFIIEN:
bR s, L, 20 2 TGS

% SHRMFEE IR 5, MiEOMENDR
ﬁleﬁ%ﬁ% L LTHNT COX-2 25
CRBAEZSIEFEILTWAZ L ITREN



W, LML, ZOEEIFLHATHD, £D
—ODEA & LT, MBI R D B i S
mé%4bﬁ4V(DML%%zto%@m
JLE U C.CD4OL (X TNFa 7 7 2 UV —IZ/@ L
COX-2 55 &9 in vitro @%%ﬁ%&fﬁ
Nh 5,

2. WO HBY
AWFFREOBHNIRD 2 RTH 5,

()~ 7 AO R I — 3 EE T L 2 ERR T 5,
(@ﬂdﬁ&%#%bﬁ%x«D%Lﬁ%ﬁ&
COX-2 OFFE LG E il Z F rlREME 2 MFTd
2o

3. Wik

(OIS & ARTE R E

Dddy ~ 7 AF 7215 C57BL6 ~ 7 A (8 ifilfi,

HE) B2 b E X — UL, BEVERNIC

FIRHERT LA -2 28 E LT,

@—BEML EORIEHM%E, ~T A% T +—
LY ORI L, BMENLEEEIZEE LT,

® = F #F—¥(Sigma Typel V) £ 7~ 12 CD40L
PHEEAEICRG L, 277 —BDRE

% 50 unit/m1~400 unit/ml, CD40L D& %
lug/uL & L. 0.2 uL/min O T 7 5y &5
L7 XN TIERIR A e,

@ G1ZFRT 10 BE~12 B D TIT o 7=, %

4%, WREES D EE S, HBTEN FC 24

B AR 2 8 L 7=,

B bV E X — VRREE T CARLR K

VEVEIC L0 I U, 62 SRS PR AT LT,

OO BRI T 2 ER L, AT A4 KT Z
WZBEY DiF 7,

()L fElk > DAB YLfn,

O 2 B4, Rmr~) KIS L0 [E
T LT,

OQI[EE L= i % DAB AR & FOs S/ 7=,
FRIMER DI U 72 EL Tlid, DAB 238 (A2
B L7,
@QAFNTY—r - Fru="YIZk sy
L, WG, FER BA LT,

(3) COX-2 Yutt

O | % BEZE . 10% 734/~ U >(in 0.1M
PBS) T 10 43 [MEE L7z,

©@%t murine COX-2 #L{A&(Cayman Chemical) %
200 AR L, A — S—F o1 hTUI &
BOS SH 7,

@Alexad88 157k 2 IRPUARIZ L 0 WAL L,
FJEBARREE CRIZE - IR AT o T2,

4. WFIEARE

()~ v AR — R E#E T v

O H I fEIEE o Yufa,

aZ P HRERHEE NI Z 5] &
L7z, B10% 100unit/ml OEE TS

Fr—REEG SNz~ AMO, 24 K%
DOMHIMIRETH 5, BEIZYE > TV DHEY
DI M OMER TH D, ZIvE T, HrEshs
IR ik, GeafEEPITIRMER D RSy 233 H
L DAB BENRAEETH T, AL~ v
ARUIC L DEE T, RMERR I OFEH 2B X
HImEE A AT R TE R, ZOF
FEIXZ N E TITRENR 2 < ARFFEDO I D
Do ThB,

X 1

QM LT K 2D FE B

M 1D~ ATORELIZ X 2 17T, it
I AT H OREFZ OMIR & D7, Bl =
T —BREGEROEREREL TWD, KE5%Z
L BN D 12 RO, FEEDFED b D,
£z, 2 B D 9 BFROMIT 3 CZ2BA 5
FEEFLR-oTND,

X 2

—
G

o B NW B ou

KN
o
w4

6 9 12“@ 18:21 !

Time (h) after injection

Change in core temperature (°C)

@M H LD COX-2 JEH,

a7 A —BHE 24 EEE% OMY R T,

COX-2 #¥m L7z, K3A TR TLIIT, X
Hjml*Ku@ﬂL,fﬂ%ﬁkf X, & L/“Clﬁlfé‘& 258

Do, —
S, I ERAE

2 b

D ERAIIT COX-2 DI
ﬁ\%mm®$m%(l3m
%&Ebﬂém@ amz@%ﬁ#

B 3A X 3B

100um



@pE LSO R
ASFEIOMFET, v~V ATH T v b EFERICa
Z 7 —BIZ XD I — BEE T L& AE
RTEBHZENHLMNE 27, LnL, T
v b E B LT, HIMLORREIC T Y R K
EL, BELIEHERE/R/LZ LN TE TR
woF%#TﬂiﬁﬁI&LT\o¥®2o
fi%%ifb\éo OEDFaTr—
*’ﬂﬁé SZHOMZETH D, SEIXEIC
Myvﬁx%%Wtﬁ\?fﬁﬁ%W%é
CS57BL6 ~ 7 A CRTHENRH D, O A[HE
PEE LT, =T ZADMED/ T )3k H i
DOFEFEICHET L 2 LN EZHND, il
MEZEHTD 2 ENMENE L, &
E LT I — BBV D S 23T S =14 .
Bk 2 7R KRR ALE | BRI~ T A DOF]
AIZE -, BMHMEEORED /3 A 1 =X
LDMECE S LW 5,

(2)CD40L |2 L 556 E & COX-2 3

O~ v AHFEATEFIC CD40L(1.4pg/1.4ul)% 7
ST TERET L L, KR B BRI
(4), B4 ofeshiEa B[RRI &
D7, Rl G % OB ERE LTV, K
RIS HE 5% 3—4 BEf A CRoRICE L 72,

X 4

8]

(=]

1 i[E“ Jﬂfw Mu: .F”hﬁ.." LI,I,
i PO

Time (| h) aﬂer injection

Change in core temperature §%C)

=

0

@CD40L #5-1%. 4 BRI CIMZE Y H L.
COX-2 et AT o I fE A 5 (HIThE
KE) 12T, FEH COX-2. 771 PECAM IT
KA MENEMnOEB TH D, —Eioil
BWHNEHIIIZ COX-2 NFEINTWHZ L

NHBENETRo T2,
X5

QfE L SR DOREE

CD40L DIRIETH 5 N TIME IR O 512

FoTH. OHREDKE LR L COX-2 FHiH
NRELNTZ, T, I ==a— VR ASEIR
BHIT XL D PRI LD B2 5

N5, EABRORE, FEEZHREFTH52LT
CD4OL O REZ L VBHEIC TES5LEE 2T
Wb, Flo, B TE L T ZARIMERE kD
AT £ DRI DV TE, SR D (i
BRI E->TWD, 5%, EREED T
{TFETHD,

5. E/RFEEE
(WA EE . WHTE
=)

Gy L ONEEERT 7B 12

(MERERm ) (E 7 4)

@ Fujikawa M, Ibuki T, Matsumura K, Sawa T,
Inflammatory Hyperalgesia: The Role of the
Prostaglandin System in the Spinal Cord,
Advances in Neuroimmune Biology, 3:
197-207, 2012, #FiA, doi: 10.3233/
NIB-2012-012041

® Rummel C, Matsumura K, Luheshi GN,
Circulating IL-6 contributes to peripheral
LPS-induced mPGES-1 expression in the rat
brain, Brain Res Bull, 86:319-25, 2011, £
Ft4, doi:10.1016/ j.brainresbull. 2011. 09.
006

® Shukuri M, Takashima-Hirano M, Tokuda K,
Takashima T, Matsumura K, Inoue O, Doi H,
Suzuki M, Watanabe Y, Onoe H, In vivo
expression of cyclooxygenase-1 in activated
microglia and macrophages during
neuroinflammation visualized by PET with
11C-ketoprofen methyl ester, J Nucl Med,
52:1094-101, 2011, #3EA, doi: 10.2967/
jnumed.110.084046

@ Takemiya T, Matsumura K, Sugiura H,
Yasuda S, Uematsu S, Akira S, Yamagata K,
Endothelial microsomal prostaglandin E
synthase-1 facilitates neurotoxicity by
elevating astrocytic Ca®" levels, Neurochem
Int, 58:489-96, 2011, %A, doi: 10.1016/
j-neuint.2011.01.003

® Tajino K, Hosokawa H, Maegawa S,
Matsumura K, Dhaka A, Kobayashi S,
Cooling-sensitive TRPMS is thermostat of
skin temperature against cooling, PLoS One,
6:¢17504, 2011, #HcA, doi: 10.1371/
journal.pone.0017504

® Fujikawa M, Nishitani N, Ibuki T,
Kobayashi S, Matsumura K, Sensory stimuli
induce nuclear translocation and
phosphorylation of nuclear factor kappa B in
primary sensory neurons of mice, Neurosci
Res, 71:178-82, 2011, &34, doi:
10.1016/j.neures.2011.06.009.

@ Takemiya T, Matsumura K, Sugiura H,
Maehara M, Yasuda S, Uematsu S, Akira S,
Yamagata K, Endothelial microsomal
prostaglandin synthase-1 exacerbates




(%

)

6

neuronal loss induced by kainite, J
Neurosci Res, 88,381-90, 2010, A4,
doi: 10.1002/jnr.22195.

=¥FER) G 4F)

Yamakuni H, Nakamura K, Matsumura K,
Brain regions activated by menthol
application to mice skin, 14" International
Congress of  Histochemistry and
Cytochemistry, 2012 4% 8 A 29 H. HF#RTH

WA PR M5 4. iPLA2 BREHRNT Y T
o VBRSO AR T 5 U U EEE
IR IBE A IE S, 5 32 [\ H A%
JiE « FAEESRS 201146 H 3 H. 5
ifl

WA B s 4, v U RAREOIERE
PO IS )3 2 T8N fL & —RBR
RO, 2 88 [m] H AR KA
2011 4£3 A 29 H. HEiE

Matsumura K, Hori A, Yamamoto T,
Hosokawa H, Kobayashi S, Arachidonic
acid and other unsaturated fatty acids induce
cyclooxygenase-2 in brain endothelial cells
and evoke fever in rats, Keystone Symposia
“Bioactive  Lipids: Biochemistry and
Diseases”, 2010 4= 6 H 8 H. nt#fifi

T ZEAEL

(D) WA

A ¥ (MATSUMURA KIYOSHI)
KR TR - T - H%
MTEEHER : 10157349

(2) WF7E3fH3E (H22-H23)

/R R (KOBAYASHI SHIGEO)
KT« RFEBelF oot - oz

wHoe

FHHT 40124797

(3) EEEHF TR

L




