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Development of in vitro and in vivo assay systems to elucidate molecular mechanism
suppressing obesity
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We investigated how PAF/PAF receptor signaling suppresses energy expenditure in
vitro and in vivo. In cell lines differentiated to brown adipocytes, the effect of PAF to expression of
UCP1 was rather low. In PAF receptor-knockout (PAFR-KO) mice, body and epididymal WAT weights were higher
in PAFR-KO mice fed a high-fat diet (HFD) than in wild-type (WT) mice. TNF-alpha mRNA expression levels
in epididymal WAT and the infiltration of CDllc-positive macrophages into epididymal WAT, which led to
chronic inflammation, were also elevated in HFD-fed PAFR-KO mice. HFD-fed PAFR-KO mice had higher levels
of fasting serum glucose than HFD-fed WT mice as well as impaired glucose tolerance. We also generated
PAFR-floxed mice and crossed them with Adiponectin-Cre or Ucpl-Cre mice to generate white or brown

adipocyte specific PAFR-KO mice, respectively. These knockout mice could be useful for studying PAF/PAF
receptor dependent energy expenditure in vivo.

PAF  PAF PAF PAF UCP1 UCP
1



B X C—19. F—19—1, Z—19.

1. WHEBHAR SO 5

m o/~ R iE Mk + ( PAF;
platelet-activating factor) |ZAEEIEMEZH T
LUV U URETHY . 7 LF—USOM
BRGS0 D IS B R IS AR R - B
EhapltEfisnTnb, L2»L PAF 0%
FARITIE R ORI Tl e < IO i 72
ELL OMRBICHRIILTWBZ Ehn, T
NG RSB LI b R 72 A BRAE
HEafFfoTnd RIS, ZILETICH
X, PAF SRR EZREB LT~ A TlHEH
EWICHEE L2 ToEEIEWERE L, £
DK Z it Lz & 2 Al aiaii oo 3L
F—pEARNMENWZ EEHLNIC LT, 20
fi 1L PAF 28l o B GEA 2 HIH T 5
FRKTE L THBIELTCVWDZ LA RIB LT
W5,

2. WHEOHEM

WRNZERE L 72 NgE R Cld~ 2o 7
7 —VEOSIEMMEARET A Z iz k Y
M PERIEN L S AL, RIEFBAL D3 S 1L
72 TNF-a X° IL-6 231 > A U I E)
WREEALMER B A BT 5 2 L BNTFEH L E
72 o7z, PAF 137 LIV X —oys a2 A ek
THREAT 4 =—H—L L TEHEIDLHS
nTCTEL., o, BHEFITAGELERICE
WTCh PAF Z BRI L PAF S RkBERE N 3EHL
LTWAhZ xR L, &2 TPAF Z&IK
D RABBNIEAENT OZEREIC X DB MERIEIC K
FETERHZHAONCT 5720, BlERES
EREIT- T2,

B O RO —> &L LTEZT
WA EAEIMIIZE B U, H—ha b sk o
HITERIE AR IRRE 2 8852 L PAF %4 L 7= UCPI
ORI ORI 2 B L7223, H—Hifa
ZHWEERZTIIAER EABRRD LA
Moz, EEMED PAF ZFIERE~D 2% H
W2 ZAVE TOHIED G 13 PAF 23 £ OffifE )
HEEA S, EOMIICIER L CREAICE
STEITOWTIIRHTH B 720, HiER
#972 PAF ZARRIE~ 7 2 2 ERLL | PAF 78
NN OBGEAZRET D0 T A =K A
DWW T L ~L TR AR B - 2 2R
O Z BRE L=,

CK—19 (Jtm)

3. WHEDSIk

(1) BRI A X b &k S i GG RE
(2% % PAF ORERERRT

8 MR DB AR L O PAF Z R R K~ T
2ZEERED LTEwE A% 12 HEMEE
7o, AR IR IR E 2 JE L,
AWM TRICHER L T E Mt L TA
RN EE A E Lo, M L7oRE B
A EREIHRE A S RNA HhH L CRIEMEY
A N B A 2 (INF-0, IL-6) D& s 3B &%
RT-qPCR {EICCTER LTz, £/, M L7k
B R PR I AL 2 B SR AL PR RS K o THE
faz WS Eicthk, RIEREE~ 2T 57—
UHRBELIEEGEE e —Y A N A NY —iE
Lo TER L, B TR, MRk
DIE 7 NV a—AREZRE L, £, 7
Jb a1 — R % JEEN G U CIBE B A R IRFA 12
HIE L, MBI R TR L2 LT,

(2) AFEfe L 7= te ARG A O {ERIC X %
PAF 2 RAIK Y 7 )V D fRA

p53 KR~ U ZOJE FE M8 e LA
OIEREE 2 i L, RAARIEICZLY
I —= %479 Z & ThRIMZLEER @
Al A 35l L 7o, 3851 L 72 M i L2 B3-adrenergic
receptor 7 T =2 b L < (X PAF I ZAT\V,
B3-adrenergic receptor & Ucpl Bin 7 DFEEL &
% RT-qPCR VLI CiERE LT,

(3) PAF {KAFAYZRENGE AR DRI IZ () 1 7=
PAF KB T 4 v a FARE~T ADE

aryFa4vat N v I Ty b ADE
WO DIZHE PAF SRIEER T O/
Z ES ffif@iX International Knockout Mouse
Consortium (project ID; CSD25997) 75 A
F L7z, 2Oz ES Ml Tk PAF &K
BIET D exon 1 OFEHNLHKEDY ETH
loxP BLH| CEEE NG & 70 > T D, #ildR
Z BES Mil@nb¥ AT~ R EER L
C57BL/6 ~ U A LAl $ % Z & T germline
transmission OMERZIT - 7=,

3

4. WrIERLE

(1) EHENAEENC X v 2k S BRIE
(%35 PAF OREREMEAT

IR TRICKFEDO ~ U A DR %
E LR, mIBRFEICRE VT PAF R
KR~ ZAOEREITEH AR~ 2 Ll L
THREIZHEML W, SBICEBHRRED




PAF 2SRRI~ U A TR R IR A a@iE
OMBERERSAEITHML TV L2 b,
REWRERR SR 35 2 & ClEm A EE(L L2
ZENRABMNE IR -T2 (Figure 1),

3]

I
Y]
s &8

w
1=

]

Bodyweight (g}
]

o

A 91011121314 1516171819

Epididymal WAT [(mg} / BW (g}

Age [week}

Figure 1. Increased body and white adipose tissue
weights were observed in HFD-fed PAFR-KO
mice.

AN BEHE D PAF AR XKRE~ D RITE
W CEBMESIEN B L TV B 0G0 e 5
72 KR ERA RO TNF-ak 1L-6
DBIETRBELAER L, RIELLETKL
Too EORER, IL-6 BinTORBLEITE T &
EEEN R, £ L CHARLE PAF IR
K~ AMTETRD Lol L
L. TNF-o 5 FIXmIE R OEBERIC L - T
ZTORENEH L, S5ICHAMT 2D
% PAF ZAKRXKE~ U AIZBWTHEICH
FKHELTWE, SHIZEBMABIZSWT
TNF-o %7%3#W:4 % CDllc Bitk~27 a7 7 —
UL, wru7y—YOEELHIET S CD4
BtE T #if, CD8 [k T Ml OFIEIT DU
T% Flow cytometry JEICTER LT, ZDHE
B, BENEOEEICL > CHAR~ T R L
PAF ZHRERBE~ T 2ADONTNIZHENTH
CDllc Bitk~7 v 77— OEIGIFHEMN L
TUW2AS, PAF ZREEKIE~ T ZADHPHE
(ZHIINL Tz (Figure 2), /2. &EHE
DOEBERIZ L - THAR~ 7 A L PAF 2K
RIP~ T AZADOWNT BT S CD4 Bt T
A OEI AT L, CDS Bt T Mo E|
ABIENTa2EmR A LN, A<D
A & PAF ZBRKRBF~ U AM THEZRZEIX
B BN T2,

(x10 )

- 0
/185 rRNA 7)
wal -6/185 rRNA
TNF- =
0 0
WT KO WT KO WT KO WT KO
ND HFD ND HFD

WT KO WT KO WT KO WT KO

ND HFD ND HFD

Figure 2. Expression of inflammatory cytokine
mRNAs and evaluation of adipose-derived
macrophages in the epididymal WAT of WT and
PAFR-KO mice.
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Figure 3. The up-regulation of fasting serum
glucose and impaired glucose tolerance were
observed in HFD-fed PAFR-KO mice.
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Figure 4. Conditional inactivation of PAFR gene.
The targeting construct and representative
genotyping PCR  results of  PAFR(+/+),
PAFR(flox/+), and PAFR(flox/flox) mice were
shown above .
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