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E BT K S TG PTCDS He R 25 F B, A A R 7 5 5 G AN [R) 420 i JIL AR UL A ) R ik A 2
RIE PTGDS JEPIX AR S E XS A PR RERI R o 32 1 RT - PCR 38453 PTGDS J£ [ CDS @51, 0 S/ 51 #E47 A2
Wi oo 8 R HATH R FISR G R | IRt id id qPCR K R K B8 3% PTGDS 3 Y AE ] — i 301 A [R] ZH 4L g
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SER R, K S HS PTGDS e 4 % X A< 558 bp, 2% 186 A S 1R, O <1 1 20 A R BLAR K 545 38

PTGDS & P45 [5O3 1) [R5 fr i , AR AN G R P51 X TR I 703310 0 100% 5 22 G Al 73 # A2 B, 2R 7K 1515 X8 55 i
X SR 5 R BT, 5 TR RIS RIS E A SR e Rk . PTGDS SER e 4 4T A 30k e B i s e iy, %
i THAHLU(P <0.05) 5 HLPY BB AILIG o it i TR L, (R 22 57 A 3 (P >0..05) o PSS 4 R nl itk — A iR

PTGDS 3= H R ThREFIR LA LS %

KRR K 45X s PTGDS SN 5 AR B 240 s ZHE mRNA 358

PESES:S831.2  NEIRERG:A

AR ZE D & il ( prostaglandin D synthase,
PTGDS) & — e 57 & A N B 8 W b R i 3k
RS T | 5 ok SUAR Ak A8 KRG | I 0
JUE B UL it SR i A D 55 22 b 4 2 e A ) 3]
PTGDS WY1, PTGDS J2JIig Jitiz 2 8 F i 54 i
N EZ R — B I RE M L 0L, A
IS 2= A RIS It % i XUEE DI RE , BE T A& I
GURRER , AT LAE hy SR RR /N3 7 I BUR 2 S ik
PBEE LR IRZT R SR AL E R A 5 —
BB/ NSERR R S 135 i, 18 T LAAE Sy — b
LR F BS54 A U R 1 13, PTGDS 7 Jii 5t
PR RIS ER Y,

K S B X2 B M G B A 1 T X i A i T A
B P B AR AL 3 2R A, AT
RLAR) PB4 ol P o S e, RICR M E MR
B BT, X 2R 7K i X PR S A XU 5 T P B 5 A
Do AGRE LSS K BB X RS R AR il it RT -
qPCR J7 ik yi A5 8] PTGDS Je A F 31, E47 4= W15
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FEGIH : SOMA B F TR OSURITH (95 B #E KY F[2019]
076) 5 38 ST e 55 b 77 7 b ¥ A 30 H (G5 < 045 3t 75 7™
A7 [2020]05 =) 5 & ST 7 e 1 L) Bl 4 (45 - Ul BS
[2017]15 %),

PEFTRIA R Z(1982—) , & RN T4, fl e, FENERE
BEF MG, E - mail ; kyzywy002@ 163. com,
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B0, IR A gPCR AN T PTGDS H PfEA
[FIZH L RINLIA P 2R 22 5, D it — RS PTGDS
e DR X R 7 0 DA JBR DRI R S5 A 38 4 AL o A RS
PUA L A 2 DR SR AL B A

1 #R5FE

1.1 XIeAE R £ R % RNA IR

I BE FH I R HEUCOREAL AR BT AT Y 35 H ik
AR EXG B NAT B S IR A R AR, T
TR0 MG 359 7 A [R] 1) 75 48 B 75 K7 25 44 T 1)
Fio FEMLBEERL 10 SPIAXY, FB 52 5 RAE KBNS O
JE JFERIE A i L R VLA L 7 A AL ZURE A
W R A B 2 2R TR T 4140 RNA LR A7
4 C 3%, b BT - 80 C AR L vk A R A7 FF
FHo RJH TRIzol B HEHUASH 415 RNA  HE fif i 48 41
SIEIERE TN E BRI RNA (¥ B2 R4l B, 1% 3R
BEBE BE AL WK R M RNA B9 52 R b fl
PrimeScript"™ RT &7 & 4 #6445 (19 RNA #8472
Bk A cDNA 55 1 4%,
1.2 ZZAEFKA

4 A F P AFES Y (JXFSTPRP — 64, |4
Sb K JEABRAT) , B B D HL(TGL - 166,
=R ENE)] ), ZWREEEL R SR
[ ChemiDOC MP, {1 SR AE fiw B2 2 77 i ( i) AR
" ], 965 it PCR X [ CFXconnect , {1 5k A i B2 %
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P (R AR E ] ORI AR Y
(UVS =99, ¥ e B A3 RN 7]) ; RNAiso Plus .\ TB
Green® Premix Ex Taq™ Il Fil PrimeScript™ RT 5]
&L A5 H EAYHOR (AL at) A R A5 ok
ANGEEGR) & B IR &, T 3 Omega Bio — Tek
5] s DHS o JEAZ A T 244 PCR 74 e 1|
&0 A AT AEY TR (R ROA RS A
RNAwait Il F Jt 5t Z R ERHA R A A

1.3 FKLF PTGDS X R % %

Z: i GenBank JL X% PTGDS K& [H J¥ 41 ( NM _
204259.2) ,2% J] Primer Premier 6. 0 %4 1% 13" 3%
TRoK 5B X8 PTGDS K& X CDS J7 41 (4 ¢ 53 1 5| )
(R, 51WHAETAEY TR EE) HRAA A
B PASRZK 55 % i ILZH 211 cDNA hy #8554 i 47
PCR 4734, P I4K KK :cDNA 3 pL, B TilE514)
£ 2 pl,2 x TransStart ® FastPfu PCR Super Mix
20 wL,ddH,0 13 wL, K & 1F R:94 C #4814
5 min;94 C A8 30 5,52 CiB &k 30 s,72 °C 4 fif
1 min, 3£ 35 AMEH ;72 CLEMF 10 min, 10 C LA,
PHE PP 1% Bh W B e v RS N0 , R A 0 1
25T U WS ™ ) S 4 3 T 38K, e AL 2 25 200
JEL, BRBE M s R AR Bk A= T AR TR (i) I
A R R
1.4 AW EFHH

L] DNAMAN 9. 0 J5 44 %5 00 77 45 21 19 ol
KB PTGDS K CDS [X ¥ 51 5 J5 38 ¥ 51 344 7
JPAEEXF, >R ] NCBI (1) BLAST 758 8R4 0 Ho kA7
[ PEAS 2R, W 3 R AT 20 0 [5G | H A 65 58 HEXS |
PRIRXG SLEANNY S5 PTGDS 55 A ] MegAlign %X
PEIEAT IR AN S 00 M o SR MEGA 11. 0 B /44
H PTGDS K st AL AL . R STRING 7E 4
B4 (https ;. //string — db. org/) Wi 7] € 5 PTGDS
HHREMEAEHEH . K ProtParam 7EL
{4 ( http://web. org/protparam/) 43 Mt
PIGDS # H it 19 H fb ¥k o R ] ProtScale
(https ://web. expasy. org/protscale/ ) 7F £ #4111 &
PTGDS HH 1K, TMHMM 7E£ H 4 Chip://
www. cbs. dtu. dk/services/TMHMM/) Fiiijll] PTGDS
HE B LS. R Signal P 5.0 Chttps://
services. healthtech. dtu. dk/service. php? SignalP —
5.0) Hil PTGDS 2 F1H9 {5 Sk 11} Phyre2 (hitp://
www. shg. bio. ic. ac. uk/phyre2/html/page. cgi? id =
index ) F1 SWISS — MODEL 7£ 2k 2% 4 ( https :.//www.

expasy.

expasy. org/resources/swiss — model ) 43 51 75 ] 43 ¥
PTGDS # [ 1) 45 H M = R 4544 . 12 Fi] Net -
Phos 3. 1 ( https://services. healthtech. dtu. dk/
service. php ) FLl PTGDS 5 H A BERR L2 mi o FHAE
2L % ) PSORT ( https ;//www. genscript. com/tools/
psort ) FE47 2 04 E £
1.5 oK1 E PTGDS % B £ R B 412269 £ ik
5

AR K 55 X8 0 M BB L JALJEE it I L
FHIAIL 7 FhZHZU cDNA AR, GAPDH N %,
#E4T RT qPCR il H iy 5L ik &, 3504 PTGDS
BERTERHAR KL R, RT - qPCR WK % : TB
Green Premix Ex Taq™ I (2 x ) 12. 5 nlL, # 4k
2.0 ul, E IS4 1.0 pl, ddH,0 8.5 ulL,
RT - qPCR {4 38 254 1y .95 °C FiAE 4 30 5;95 C
S 5,60 CIR k30 s HRAEGIEFT,72 CHE
30 5,40 NMEFR, BEAFEG 3 RE S, P8 U 58 I
g iy idiiE
1.6 AMsitF oW

A FH Excel X565 E A T8 8, SR 2 7243k
A PTGDS AN NS H GAPDH [1)3R35 22 5+
H,AC = C"‘PTGDS - C, GAPDH ° AAC, = Aéﬁéﬂ - ACT:DJU?O
K11 SPSS 26. 0 B T HEAT BN 3R 7 22 53
B e S % Ve A 5. ] GraphPad Prism 6. 0 2 i
Fo BERULOPIE + bR F0R, P <0.05 £
2

2 EREHW

2.1 PTGDS A B CDS 4 4E 2 77 He st

A cDNA Syt 4T PCR 9735 PTGDS %:[H, ]
1% SR BEGEIEEAT A R, S5 R DL 1, 8] 1
HEAL, P M A B — 5 H N T BE 618 bp R/
— 2 IO W e R AL , BRI PCR A I3 /Y
Fr BOR/ANS TUIARAT 45 R ILIE 2.
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5000 bp
3.000 bp
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1 00§ Ep
430 B
250 bp
100 bp

E1 FHAKEEB PTGDS EE PCR F=#iil
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— 24— TR
SR
P (PP
YIS ADE A8 Ao}
P SR S

E2 Bt pT-PTGDS PCR ##87= 444l
2.2 PTGDS kB ¢ £ M43 & F 4
W FEARAT ) AR 7K BB XS 1) PTGDS JE R (7] 2 1

FFHILEXT 7R, CDS 15 105 ik A4 A > G A8, A
T I RO K AR ORI 45 RS NCBL &
FINFEIN Jy 5] 1) 28 5 1 1) P8 oS o A 245 28 DL 1)
3o HE 3 AR, ARk BB XS PTGDS JE [N -5 535
RILWR 7 5 [ IR M 100% , 5 ko [ E v R
97.3% , 535 H A G55 (1 R IR D 96. 8% , HEXS |
FLAARG T AS TR XY [ PRAE 10 96. 2% , oA B H
FE T SNSRI 2090 S 95. 7% (95 1% Fil
87. 6% , 5 R HE FIY E 1) [ Ky 86. 5% o HIZR
% (neighbor joining, NJ) J5 4 PTGDS & H 1 R 4L
HEACH, o 4 m] R SR K B S RO RO —2K,
HERS K SEFRARXG R SRR — A o ARK
5B XG5 DO 14 25 2 O 2R Bl -5 R OR AR RS JHE 1Y

Chishui black bone chicken

Gallus gallus NP_989590.1

Meleagris gallopavo XP_003211209.1

Coturnix japonica XP_015734289.1

Phasianus colchicus XP_031457323.1

Centrocercus urophasianus XP_042669071

Numida meleagris XP_021269360.1

Lagopus muta XP_048822109.1

Lagopus leucura XP_042735256.1

Athene cunicularia XP_026715966.1

Anser cygnoides XP_047909712.1
Cygnus atratus XP_035427063.1

Centrocercus urophasianus XP 042669071.1
Lagopus leucura XP 042735256.1

Lagopus muta XP 048822109.1

Meleagris gallopavo XP 003211209.1

Phasianus colchicus XP 031457323.1

9 @ Chishui black bone chicken

I Gallus gallus NP 989590.1

Coturnix japonica XP 015734289.1

- J= 2y N p
X K 558 bp, 4} 185 A~ HERR. W51 5 5
2 3 4 5 6 7 8 9 10 11 12
1 973 | 96.8 | 962 | 96.2 | 96.2 | 95.7 | 95.1 | 87.6 | 86.5 | 86.5 1
2 968 | 962 | 962 | 96.2 | 95.7 | 95.1 | 87.6 | 86.5 | 86.5 2
3 28 ! 989 | 989 | 97.8 | 984 | 97.8 | 89.7 | 88.1 | 88.1 3
4 33 33 973 1973 |1 968 | 962 | 90.3 | 88.6 | 88.6 4
S) 39 39 1.1 ¥ 978 | 96.8 | 973 | 96.8 | 89.2 | 87.0 | 87.0 5
6 39 39 1.1 28 97.8 6
7 39 39 2.2 28 33 7
8 45 4.5 1.6 33 2.8 8
9 5.0 5.0 22 39 33 9
10 13.6 | 13.6 | 11.1 104 | 11.7
11 149 | 149 | 13.0 | 123 | 143
12 149 149 | 13.0 | 123 | 143
1 2 3 4 5
B3 AREFIE PTGDS A HBRERE RS
59
86
49
43
30
47

99

100

Athene cunicularia XP 026715966.1
Anser cygnoides XP 047909712.1

Cygnus atratus XP 035427063.1

Numida meleagris XP 021269360.1

B4 FRK3E PTGDS R4t

K H Protparam 7E £k 3K {4 X 75 7K 5B 3 PTGDS
FE R s X P S R 7 40 64 7 43 A, 000 8 (1 40 T
I CoaH, 1 Noss Oss Sy, 40 T4 24 20 843. 62 u, B
WAL 6.3, IRIAPEFEECH 79. 68, ANFRE 85K

J935.86, #& 8 MR N FRE S H . T ExPASy 11y
ProtScale 751158 PTGDS 1) 4 ith 2 HE R )T 5]
PR, G5 DLE 5. Bl 5 al o H R 2 A
MLz H R KR A, 2 TMHMM - 2.0 Xf
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PTGDS 1 (14 #5 B X AE AT #0000 A, 45 5% DL ] 6.
SR (I8 6) B IZEBA AR TERER , o5 HAS
tho MEFITELE T SignalP 5.0 T, 25 R WLIA 7,
PTGDS A AEAE 5 IR X VIR 53, 220 B, HoAT
T Sec/SPT 2 AU {5 5 JIK (9 #E 5y 99. 738% , 15t W]
PTGDS H FA7E Sec {5 FJIK, YIFINL & 19 ~20 Z
[Alf) LHA - QN, YIHEIME RNy 75.400% , HoA5 5 Ik
51|}y MQATLLSILGLALLGALHA ,

Phyre2 7L A X 57K B 48 PTGDS 5 1 11
TREER Ay BT 4E B B R, PTGDS & 1 8 M
o — BRHEFN B - PR L5 00 20% (12% FiI
49% . FHTELF AT SWISS — MODEL 1y H 5l i 5
TIRETIM AR 7K L %% PTGDS 5 1Y = 4544, i
8 WA, FH T 7. — 2 5 TR () S Ok R AR ALY 1R
24 ~ 181 fi , BERILL 4orw. 1. A 25 [ W BT, 1751 [F]
Wit R 43.17%

3 Hydropath. / Kyte & Doolittle 1'2 - -
2t 1.0
1t 0.8
R -
o Of £ 0.6
-1t
0.4 "
5 PEIE —
ol JIEEPY
X 02 B
20 40 60 80 100 120 140 160 180 0 L : ‘ : : - : ;
frE 20 40 60 80 100 120 140 160 180
E5 #kBEIL PTGDS BEKKIESH PrE
E6 FH/KkZ B PTGDS EELHATN
SP(Sec/SPI) ——
0.8 '
¥ 0.4 ‘
0- : k\,
MQATLLSILGLALLGALHAQNSIPVQADFQQDKLAGRWYSIGLASNSNWFKDKKHLLKMCTTDIAVTADG
0 20 40 60
EHTS

E7 FRAZFIE PTGDS 5SRTFN

E8 FrKSEBIBPTGDSEH=REMTRN

2t NetPhos 3. 1 FELRH /T PTGDS (4 7] g
IBEERIE AL S5 R WL 9 B Rl 9 mI %0, PTGDS &
5 22508 (ser) BEBRIL 17 55 16 4>, F5 2 R (thr)

BERR AL A 8 A, B IR (tyr) BERRALALAL 7 4>, 0
N — WEIEACDL 5o TEL R4 PSORT SV 4 Jifd 5 £ 43
M7 , PTGDS i [ 3= B8 0 T-/60 45 241 L BE 11 240
HM(T7.8% ) , oAt A T AL (11. 1% ) Fikifk
(11.1% ) I, @& 10 A] %0, 45 STING 7E 4 3K
i 8] PTGDS % {4 5 APOD ., PNAT3 . TBXASI |
PTGES . AMH J% HPGDS %54t 10 4~75 [ i =[] 7T fig
FELEAHEAE R 4D X 26 35 11 AT B 23520 PTGDS Y
FibIKF-.
2.3 FrAREFM PTGDS K F AR B4 P ok ik
PTGDS FE AR 7K 5 W AN [A] 41 21 rp () R 3k
0L, B 11 B 51, PTGDS PR 7845 75 7K 2 X 11
I CFIE LI AR BR AL R e JUL o 2 A
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A — A2 W17 B 220 0, 15 51 PTGDS 359 CDS X
1 - FrBEK B 558 bp, Y 186 N IERR, 45 R
B — Fujimori 47 B i1 41 & RNA F2 4% il
i 4201 PTCDS JEPF 451 R AL, 55 it
;@g FO T U5 Dl 97 3% , 5 F Ak 38 Yy T U5 A b
96. 8% , WL SEIRI .55 25 v B 20 0 AR <110, 7
0 REEAT ML A 2 DR BRAASRAENS PTGDS S

80 100 120 140 160 180
FEHINLE
E9 FKZEE PTGDS EAMBALAIS

0 20 40 60

ENSGALP00000022631

)

! ;

E10 ¥l PTGDS FIaEFHEEEMER

Ko PTGDS e MEH BN 205 5 ey, W35 o T
HAh A5 L P AR (P <0.05) , UG, 3T
Ko IR HE O BE IR HEFIBR AL, gL PTGDS ()
Tk, PTCDS 1E45 A Rk Ik 2
F 225 (P <0.05)  EAE T MEAI A X 2 4> 2H 21
MR IO 22 5 (P >0.05) , g (LA R WL+ 5
# ] PTGDS 3R BIC R F 257+ (P >0.05)

6

I b
I <
1 .
0 —
NS A 1

HA
E11 PTGDS EE mRNA ZERREER FRIERILE

a

T

PTGDS mRNA HH*t#i5 &
(3]

e [

B L RN

3 Wit 5%iR

YRR AR K 2 38 PTGDS RPN CDS [X

DRI 24 4% 2L 2 1 92 LA [6) % 3 I BE 1 3 6 A
KIN, PTGDS FER {4 4 5230 B Rl v ¥4 3=
5T PTGDS JERAE R IBENRE O BE B8 UL
B A P A R ARG 7 AR K
FECME T LB B LULIA B PTGDS 3% mRNA
Yo ik, M AT RE L th T R OR [ S5 PTGDS
S DRLE T [ 21 47 1) 22 3 19 AT AE 25 5o 2RO
RS IR B CE & B A AR g 51 iR 2 A R ¢
SEPR IR HEAT IS, SR IRV IR K E, bk
RIEIFIFIIRZEATRES: 5 T A KA 40 3 58 404k 3ot
Fe S LA Je— AN RE R A AR S R, BB L
AR JE R T B B R, IR T R LAl R
B IR EENS ARG B AL Ah , A B bR 1)
AREEALRAERE . A BFSEEW], R L - PGDS
Ab BT I 2R RO R SRR R - JUL 4 L, T {8
BRI 2 45, L - PGDS fEHLIA A R 15
AR A R AR A B R LR Y
PTGDS JE[H ik i H i LA 19 75, T RE7E X932 3 o
BRI KR RE T, PTGDS (/) 2 3535 ] fe 23 m
AR, LA 4 Bt 2 10 RE L. Vintue
%t PTGDS 16 5 4 18 107 4H 41 b i BF 5% 7R, L -
PGDS ] D 45 fig 5t Ao /K 46 & 99 A =z 18] 1
A

fg Wi B e — A~ 22 it #2248 E 5
C/EBPs .PPARy .SREBP — 1c 255 2 1) % 5% A -3
AW Z M EREAXRNERES SN
PO RTHI MR A R TR B 5 I LR Y
— TS PGD, AR HE NG W B AR i 2
%, PGD, &1 L — PGDS {4k, PGH, 1Ly, PGD,
P — RS % A - PGJ,, i A - PGJ,
PPARy 3l " " o NG 07 40 I e A T g = —
SV H I = BRI 2 A BRI A7 U 2 IR TR, g I 4m
ffarh PPARy A5 S0 IR NI 2, NI 2550 1 38 i fe
5 R ABURNE RN R 7 2 S8 A A2 o I o 1) 48 B I D
HLUGME o B L - PGDS SEUIRIK £ K ik
i, AMPK BEFRACKRAR, S 2R M A= i3 n, L - PGDS
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W2 IR U 240 e I 3 4300 1 e 1 R
RIS 45 PPARy2 F1 L — PGDS 55 2 A FENHR R R /1N
B (DKO /MR B2 T B I N (i 7 2 277 i
JREEAE BARICY A BT L B, KR B Rl
Wi DI RER e 2 L — PGDS , DKO /)N B AT E B AN
AL I P 11 €L I 2 AL 7 D7 084 7 R AL R
L~ PGDS F1 PPARy2 W] GE W [F] 34 15 Jig B A Q.
I, 255 PTGDS FENAE R K 545 3G BE AL J UL L 1)
FIKAEN PTCDS HEPA AT RES: 55 X8 JILPA AR 177 1)
7 MRAEEACH

S 3Lk

[1]Shiki Y,Shimoya K, Tokugawa Y,et al. Changes of lipocalin — type
prostaglandin D synthase level during pregnancy [ J]. Journal of
Obstetrics and Gynaecology Research,2004,30(1) ;65 —70.

[2] Virtue S, Feldmann H, Christian M, et al. A new role for lipocalin
prostaglandin d synthase in the regulation of brown adipose tissue
substrate utilization[ J]. Diabetes,2012,61(12) ;3139 -3147.

[3]Eguchi Y, Eguchi N, Oda H, et al. Expression of lipocalin — type
prostaglandin D synthase (B — trace ) in human heart and its
accumulation in the coronary circulation of angina patients [ J].
Proceedings of the National Academy of Sciences of the United States
of America,1997,94(26) :14689 — 14694.

[4]Kumar S, Srivastava A, Palaia T,et al. Lipocalin — type prostaglandin
D2 synthase deletion induces dyslipidemia and non — alcoholic fatty
liver disease [ J]. Prostaglandins & Other Lipid Mediators, 2020,
149:106429.

[ 5] Fujimori K,Inui T,Uodome N,et al. Zebrafish and chicken lipocalin —
type prostaglandin D synthase homologues : conservation of mammalian
gene structure and binding ability for lipophilic molecules, and
difference in expression profile and enzyme activity[ J]. Gene,2006,
375:14 -25.

[6 ] BAAGR, BRI 2%, i e, 5%, M 2F L - PGDS R v b K B 7E 4%
HAFE IR R E B RIEBFE[T]. P E&HE S E,
2020,47(12) :3985 —3992.

[7 ] Kumar S, Palaia T, Hall C E, et al. Role of lipocalin - type
prostaglandin D2 synthase ( L — PGDS) and its metabolite,
prostaglandin D2 ,in preterm birth[ J]. Prostaglandins & Other Lipid
Mediators,2015,118/119:28 - 33.

[8] Ankita S, Thomas P, Christopher H, et al. Lipocalin - type
prostaglandin D2 synthase appears to function as a novel adipokine

preventing adipose dysfunction in response to a high fat diet[J].

Prostaglandins and Other Lipid Mediators,2021,157 :106585.

[9]Zayed N,Li X F,Chabane N et al. Increased expression of lipocalin —

type prostaglandin D2 synthase in osteoarthritic cartilage[ J].
Arthritis Research & Therapy,2008,10(6) : R146.

[10] Korotkova M, Lundberg I E. The skeletal muscle arachidonic acid
cascade in health and inflammatory disease [ J]. Nature Reviews
Rheumatology ,2014,10(5) ;295 —303.

[11]Tto H,Yan X X,Nagata N, et al. PGD2 — CRTH2 pathway promotes
tubulointerstitial fibrosis[ J]. Journal of the American Society of
Nephrology ,2012,23(11) ;1797 —1809.

[12] Daiki H, Wataru F, Kosuke A, et al. L — PGDS attenuates acute
lung injury by prostaglandin D2 in both dependent and independent
ways[ J]. Journal of Immunology,2021,207(10) ;2545 —2550.

(1312 Jik. TZ1XY GSTA3 H X 48 £ X5 PIXS TD Hii 51 Jf 5
FHOCIEF B D]. KA IPERll %, 2017.

[14]Rose A J, Richter E A. Skeletal muscle glucose uptake during
exercise ; how is it regulated ? [ J]. Physiology, 2005,20 (4 ) .
260 -270.

[15] Ragolia L, Hall C E, Palaia T. Lipocalin — type prostaglandin D2
synthase stimulates glucose transport via enhanced GLUT4
translocation[ J]. Prostaglandins & Other Lipid Mediators,2008 ,87
(172/73/4) :34 -41.

[16 ] Fujimori K, Aritake K, Oishi Y, et al. L — PGDS - produced PGD2
in premature, but not in mature, adipocytes increases obesity and
insulin resistance[ J]. Scientific Reports,2019,9:1931.

[17] White U A, Stephens J M. Transcriptional factors that promote
formation of white adipose tissue [ J ]. Molecular and Cellular
Endocrinology,2010,318(1/2) .10 - 14.

[18 ]Masoodi M,Kuda O, Rossmeisl M, et al. Lipid signaling in adipose
tissue ; connecting inflammation & metabolism [ J ]. Biochimica et
Biophysica Acta( Molecular and Cell Biology of Lipids) ,2015,1851
(4):503 -518.

[19] Yanai H, Yoshida H. Beneficial effects of adiponectin on glucose and
lipid metabolism and atherosclerotic progression: mechanisms and
perspectives [ J ]. International Journal of Molecular Sciences,
2019,20(5) :1190.

[20 ] Fujimori K, Maruyama T, Kamauchi S, et al. Activation of
adipogenesis by lipocalin — type prostaglandin D synthase —
generated A" — PGJ, acting through PPAR y — dependent and
independent pathways[ J]. Gene,2012,505(1) :46 —52.

[21] Alvarez — Almazan S, Bello M, Tamay — Cach F et al. Study of new
interactions of glitazone’s stereoisomers and the endogenous ligand
15d - PGJ, on six different PPAR y proteins [ J]. Biochemical
Pharmacology ,2017 ,142:168 —193.



