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WE: B8 BOTHEADR | BN ARG 1 (SGPLL) A/ RIE R i (U i . ik 8 AR
(WT)/NEL(WT 41) Fit4 H SGPLL ™~ /NR(SGPLL ™~ 41) IE# IR MRS 5 J, A AR i o 2 41/NEAR £ 12 h 543
SR 1 2 i 1 ( G 0 2 3R (1T G /N Boxoh R 5 R A U . 28 6 JRLRR I/ BRGHEA T IR BR B
ML, SR P EEIEK S 22 MR X 30 A D0 /) BRI 5 S BEL T P ( TC) = H ol (TG L BE R 82 1 (HDL) (R BEAR 8 1 (LDL)
K- AFHEE AR FE/NE, A 70 2 B T IR ZL (SAT) RS2 AR U7 21 21 (EAT) JEFRIL BT, 7138 SAT | EAT 5 {4 i
B LU R TR AN -G @O R LG 528 Ak, S 5O B 3R e S AG I /D B i 7 LR Hh g 7
JEARSRIHE D LT A SR ALRE(ACC) JIRITRR G U (FAS) | REIE 5 0/ F45 & #H LC(SREBP-1C) KR 73 AR ¢
SRR IR W 1 (CESL) 3R SURIR W il (HSL) Ll 8 71 08 e (LPL) 038 97 12 A 10 2 DR DA 3 e A Tt 7 A% iy 1
(CPT1) RGN i A A BRI AR 3 A4 y(PPAR-y) mRNA ik, ZR 0~5J4, WT 4/ Rk
SRS I SCPLYL ™™ /N BRUA B B S R e %, SGPLL ™~ /MR i TC . TG \LDL HDL 7K 33 & 2 15
T WT 41(P <0.05) ,SGPL1 =/~ /NGl SAT EAT Jii 8 S 54 i & 10 He (3 2 EK T WT 41 (P <0.05), GTT ITT
R R, 2 4/NEL0.15.30 60,90 120 min B MUK HU 2 S TEGE 124 R L (P >0.05) o SGPLL ™~ 41/ Uiy
241 FAS SREBP-1C ,CES1 \HSL ,LPL CPT1 Fil PPAR-y mRNA Fik# B 5T WT 4 (P <0.05) ,2 40/ EUIg 41
41p ACC mRNA FK IWEE R TG AR X (P>0.05) . Z5iE  SCPLL R/ J5 /)R AR F AL, s 41 2k
D WG BRI Al A DGR TR ek I 8 ]
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Effect of sphingosine 1 phosphate lyase 1 mutation on lipid and fat metabolism in mice
LIU Shi-bo, YU Lu, WANG Hui
(Henan Key Laboratory of Immunology and Targeted Therapy ,Xinxiang 453003 , Henan Province ,China)

Abstract: Objective To investigate the effect of sphingosine 1 phosphate lyase 1 (SGPL1) mutation on lipid and fat
metabolism in mice. Methods Eight wide type( WT) mice ( WT group) and four SGPLI '~ mice ( SGPL1 ™"~ group) were
fed with normal diet for five weeks and their body weight were weighted weekly. The sensitivity of mice to insulin was detected
by glucose tolerance test( GTT) and insulin tolerance test(ITT) after fasting for 12 h. The eyeball blood was taken from mice
under anesthesia at the sixth week. The levels of total cholesterol (TC) ,triglyceride (TG) ,high density lipoprotein ( HDL)
and low density lipoprotein( LDL) in serum of mice were determined by enzyme-linked immunosorbent assay. The mice were
sacrificed by vertebral dislocation, and the subcutaneous adipose tissues (SAT) and epididymis adipose tissues ( EAT) were
separated and weighed, and the ratios of SAT and EAT mass to body mass were calculated. The morphological change of
adipose tissue was observed by hematoxylin-eosin staining. The expression of fat synthesis related genes of acetyl-coA
carboxylase ( ACC), fatty acid synthase ( FAS), sterol regulating element binding protein 1C ( SREBP-1C) and fat
decomposition related genes of carboxylesterase 1 ( CESI ) , hormone-sensitive triglyceride lipase ( HSL) , lipoprotein lipase
(LPL) ,and fatty acid oxidation gene of carnitine palmitoyltransferase 1 ( CPT1) and lipid metabolism regulatory gene of
peroxisome proliferator activated receptor-y (PPAR-y) mRNA in adipose tissue of mice were detected by real-time quantitative
polymerase chain reaction. Results The body mass of mice in the WT group increased gradually, and the body mass of mice in
the SGPL1 ™"~ group decreased gradually at 0 —5 weeks. The serum levels of TC,TG,LDL and HDL of mice in the SGPL1 ™/~
group were significantly higher than those in the WT group (P <0.05).The SAT,EAT mass and the ratios of SAT and EAT
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mass to body mass of mice in the SGPL1 ™"~ group were significantly lower than those in the WT group (P <0.05). The GTT

and ITT results showed that there was no significant difference in blood glucose levels of mice at 0,15,30,60,90,and 120 min
between the two groups (P >0.05). The expressions of FAS, SREBP-1C, CES1, HSL, LPL, CPTl and PPAR-y mRNA in
adipose tissue of mice in the SGPLI =/~ group were significantly higher than those in the WT group (P <0.05) ;there was no

significant difference in the expression of ACC mRNA in adipose tissue of mice between the two groups (P > 0.05).

Conclusion SGPLI mutation can cause lipid metabolism disorder in serum of mice,decrease the amount of adipose tissue,

and up-regulate the expression of adipose synthesis and decomposition related genes.
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IR — RO AWM EARE RN IER, A
BEBERG i AR A R . DER ] AR TEAL
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FURAIML 2/ 0 B 45 A 1 T B R A
ARG 0 455 P 2 Tk e O I B 1 -8 TR B A
( sphingosine 1-phosphate,S1P) %, S1P & —Fp A A
EYEER ARG 50 1, 2 5 2 A B R
SIP /N AN N IS 2 R4, 2 5 Ui AR 1K o3
b MR UL TS 2 HEF 55 T 72, H
I AL 10045 A BRURR S8 RE S NE , 37 715 14 Ak 28 4
M i i S e ke

B I 1 B PR R A % B 1 ( sphingosine 1
phosphate lyase 1,SGPLIL) & J5 A5 2 b 1 < B
it , A 4 il ARG STP 1 ik — i PN g, LA 46 STP Al
FoAth A %% B9 1% #5 B2 8 (long chain base phosphates,
LCBPs) 7E C2 ~ C3 FRA W7 5L, A= iR £ 2l A+
FNBRIEIET L SGPLI Ay W5 B AR 18 d 42 10 B &
il , 3 o BRI ) S1P K 17 52 1 {5 PN 485 1 2k
AR IHAR A o {H SGPL1 X HoAth i 2 Kz B i A% i Y
S A . AWEIE B ERSE SGPLL X HoAd i
e KNS ) e

1 57

1.1 £5ezh4 8 HUEdE 8 JElMSHF A= 7 (wide type,
WT) /NEL(WT 2H ) g b ot 2 A A8 52 50 sh R
AR 4 H SGPLL " /NR(SGPLL ™~ 4) i B &
B2 BE AR W A 5 /N BRI R 57 T J0R I
RIS,

1.2 FERXF 5N TRIzol | 2 % 5% 3250 &
SYBR green ZCYRHN H EAY) TR (Ki%) AR
o), Bl BH [E i (total cholesterol, TC) . = Bk H 1M
(trigalloyl glycerol, TG) 75 %5 & 1§ % [ (high density
lipoprotein, HDL ) | ik % & g & B ( low-density
lipoprotein, LDL) 45 I 12 57 &2 W F b 50 2R 3K £ BHL
AR E], AR PHLLY AR B F I S KA
HARGRAT, 51906 BT RN KT BH A R
O3] 5 SEE O E T R G HE S ( polymerase chain
reaction, PCR) {1 B b1 € B i /R BHE A R 2
H) L H SR IR FERE B AL A ST L M
BB A LR RS A RA .

sphingosine 1 phosphate lyase 1 ;lipometabolism;fatty acid synthase ;lipoprotein lipase

1.3 H#HZFE#EM =1X I8 ( glucose tolerance test,
GTT) 0 jE B & it 2K & ( insulin tolerance test,
ITT) # /MR IR S RA U NEEEE 12 h,
SYRHT AT 1 I, 55 2 T 1007 7E A A OB A
AR % b, B i BO(E Dy o BURY A5 I B K P
(0 min) . SRJ5 7 BPRE 1 58 100 g - L™ A 46 b
BHI(2 g - kg ™), 4090 F 435 45 15.30.,60,90
120 min 5 /)~ BRURE FS 0 36 380 i MR L, 38 4k it b
A S B K S, ITT GTT 455k 3 d J5, /MR &
12 b, S7RRFF IS 1 I, K5 2 I 00 74 A IR
AR AR 25 I, 132 1 B00E Ry /I BRUA 255 0 I 7K F
(0 min) SR M s A SR B 2K (1.5 U - kg™') , 43
FAEF S 15,3060 .90 120 min $f H /N U
I 3 30 IR AR - 38 e IO SIS IO K

1.4 FEgBL&%E WM& /NR M iF TC, TG,
LDL HDL 7K F  ITT 2550 J5 BRI /IS B, 49 R /) B
MRERIF B, & THise EP 4, IR FHE 2 h,
3000 r- min~" B .0 10 min, B 2 I 375 & 0
TC . TG HDL LDL 7K -, ™% 4% R 7] 5 50 0 5
AT

1.5 248/NRERERBIHARKRELN 2 4/
BRREJEIN 1 iR A, 3 S fE . TAS 6 JE SiMERL
GO T N YA | I e N = A
(subcutaneous adipose tissue, SAT ) F [iif 52 5 5 2H 21
(epididymis adipose tissue, EAT) 3fFR 3 Jfi & , 115
SAT F1 EAT 5 {4 Bt 1 FUAH

1.6 Z57/K1E-FA 4 ( hematoxylin-eosin, HE ) 3t & X}
ZINREEARARSETH 2 4RI
oL 5 B HGE 5 SAT Fl EAT JCA AL EEAE , = T
40 g - L7 Z B R 24 b, WK S H1A B AR AT
AT R ,60 CRE Fr, T, KAK, FRAAE G4 (5, 3 min,
ZRIB/KR P 1 min, PT84 30 s, ARG K GBI
F, B N SR FFA R

1.7 ERRAEEE PCR EM/NRBEER PIER
B OBEREAEXERNRIE sy 4
/NS R EAT FIADHE 284, A 1 mL TRIzol
R 4 R RNAG O 1T g B RNA S8 s oh
cDNA, 3 A A E R 514 SYBR green 5G4 EL
IK, SR FH 2% 5 1 B PCR Al 2, Bk A SR 4L
(acetyl-coA carboxylase, ACC) | Ig i iR & 1 liff  fatty
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acid synthase, FAS) | B B W oo 45 5 1 1C
(sterol regulating element binding protein 1C, SREBP-
1C) RIRTGHE 1 ( carboxylesterase 1,CES1) J# £ f{k
PEf8 iR ( hormone-sensitive triglyceride lipase , HSL) |

B [ I8 i it (lipoprotein lipase, LPL) | P 5 08 KA
B ILHE S 1 ( carnitine palmitoyltransferase 1, CPT1)
ik 58 Ak W Tilg A4 185 58 ) TS 52 14y ( peroxisome
proliferator activated receptor -y, PPAR-y) mRNA ik
IK-o DAH il 3-8 R A ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) iy NS4 H, 4 H
LR e NS B R 51 W) P41 ACC il 5 1) )7 3 R
5'-CTCCCGATTCATAATTGGGTCTG-3', N5 | W15
4 5'-TCGACCTTGTTTTACTAGGTGC-3"; FAS F i3]
WFE4 K 5'-GGACTGGTGATAGCCGGTAT-3’, R 5|
YW KB 3 & 5-TGGGTAATCCATAGAGCCCAG-3';
SREBP-1C_ 353 | #1755 % 5'-GATGTGCGAACTGGA-
CACAG-3', R g W F % h 5'-CATAGGGGGCGTC-
AAACAG-3';CPT1 L #5149 FF % Sk 5'-CTCCGCC-
TGAGCCATGAAG-3', N UiF 3l ¥ & % H 5'-
CACCAGTGATGATGCCATTCT-3"; CES1 I ii# 5| ¥ ¢
51>} 5'-ATGCGCCTCTACCCTCTGATA-3' , Niis5 | W%
518 5'-AGCA-AATCTCAAGGAGCCAAG-3' ;HSL | Jjif
519 FF5) 2k 5'-CCAGCCTGAGGGCTTACTG-3", 5]
W51 % 5'-CTCCATTGACTGTGACATCTCG-3' ; LPL
S W 7 5 R 5'-GGGAGTTTGGCTCCAGAGTTT-
3, N W 5 W R/ H Sk 5'-TGTGTCTTCAGG-
GGTCCTTAG-3'; PPAR-y [ ¥if 5l ¥ I % hy 5'-
TCGCTGATGCACTGCCTATG-3', FiliEg | ¥4~ 57'-
GAGAGGTCCACAGAGCTGATT-3"; GAPDH |55 %)
5k 5'-AGGTCGGTGTGAACGGATTTG-3', | it 5|
¥ % 9] N 5'-TGTAGACCATGTAGTTGAGGTCA-3',
PCR [ v £544:95 °C 10 min,94 °C 30 s,60 °C 30 s,

T WT 41,

74 °C 30 s, % £: 45 ¥ 38 ¥k; ACC . FAS . SREBP-1C.
CES1 HSL ,LPL.CPT1 PPAR-y % M EEA 5 3 4
flo SRA 272 H BOFER AR ik o
1.8 Sit==4b38 i H SPSS 20. 0 #4748 1)
2T TR ORI AR = AR ZE (2 2 5) R ,2 4
()R LU R A ST FE AR ¢« K36, P < 0. 05 25 57
Aait#E Lo

2 #R

2.1 2ANRERETH WTL/PRO0~5 fik
JEE A Bk (20,97 £0.37) . (22.36 +0.43) .
(23.12£0.69) (24.20 +0.87) . (24.01 £0.92) ,
(24.55+0.85)g,SGPL1 "~ Z1/NE 0 ~ 5 JEA &
ARk (22.46 £0.63) . (23.46 +0.83) . (22.80 +
0.58) (22.57 £0.65) .(22.29 +0.52) . (21.56 +
0.32) g5 WT 41 /s BRI BT i 5t 42 1% 3 Jn & 3,
SGPLL ™~ 41/ INRUA Bt S Rt 3

2.2 24/0RImE TC. TG .HDL & LDL 7k F Lt
B WT4/NRuiyE TC . TG \HDL | LDL 7K 43l
F7(3.18 +0.24) . (0.59 £0.06) . (1.45 +0.49) .
(0.25 £0.06) mmol + L™" ,SGPL1 ="~ 41/NR I3 TC .
TG \HDL \LDL 7K-53 512 (6.42 +0.67) [ (2.04 +
0.18) . (4.98 +0.69) (0. 13 0. 12) mmol + L™';
SGPL1 "~ /N3 TC . TG \LDL  HDL 7k 3 I 2%
mE WI 4, 2R A% %58 X (¢t =10. 070,
22.993 14.401 6.152,P <0.05,) .

2.3 2 /MR SAT f1 EAT ESZE  RERHES
EREMILELRE ZRUE 1 ik 1, HE Jif
SRR, 5 WT 410 R 8, SGPLL ™~ 41/ i)
EAT F1 SAT B/ 4N As /N, M4 £ . SGPLL /4
/N SAT EAT Jig f S FL 5 04 57 o 1) LU AR 3 S 241K
ZRAFITFE X (P <0.05),

ant (O e P
' 4 A b o
) | :

A:WT Z41/NE SAT; B: WT 41/ EAT;C:SGPL1 =/~ 41/NEL SAT; D:SGPL1 =/~ 41/Ni, EAT,

1 2 ANREEMARKEFME(HE &, x100)

Fig.1 Morphological changes of SAT and EAT of mice in the two groups( HE staining, x 100)

F1 24/ SAT f1 EAT RERHEEHREMLELLE

Tab.1 Comparison of the mass of SAT and EAT and the ratio of SAT,EAT mass to body mass of mice between the two

groups (% £5)
405 " SAT EAT
Jii /g S iR AR % /g SR AR %
WT 41 8 0.20 £0.02 0.77 £0.03 0.30 £0.06 1.19£0.25
SGPLI ~/~ 41 4 0.05 £0.00 0.22 £0.02 0.16 £0.01 0.71 £0.07
t 17.560 27.533 5.241 4.376
P 0.003 0.001 0.035 0.048
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2.4 2HAMRNBEREMNHEBMELE R ILE
2. GTT ITT 455 i R,2 4H/hEL 0.15.30.60 .90 .
£2 248/ GTT # ITT R L%

120 minfsf Il B 7K L4 22 I RG24 L (P >
0.05)

Tab.2 Comparison of the results of GTT and ITT of mice between the two groups (x¥xs)
g ; A/ (mmol - L™1)
0 min 15 min 30 min 60 min 90 min 120 min

WT 24 8

GTT 5.2+0.2 18.6 +0.3 16.4 +0.3 12.3 +0.1 8.8+0.3

ITT 6.5+0.1 4.0+0.1 3.3+0.3 3.1+0.4 3.6+0.2 4.2+0.2
SGPLI /-4 4

GTT 6.1+0.4 18.3 +0.4 15.4+£0.3 10.6 +0.3 8.7+0.1 8.2+0.4

ITT 6.6+0.2 4.1+0.1 3.6£0.3 3.0+0.1 3.6 0.1 4.3+0.1

2.5 2HNRIEHER  STBREEUBXERRIZE

SERLILFE 3, SGPLL '~ 4l/NGSUIR B 418t P IR i
ARSEHE [ FAS (SREBP-1C K¢ Jiig 5 73 fife AH 5 F& [A]
CESI1 HSL LPL MR ERSA AL K CPT1 IR AR5
®3 2H8MRIEHER ABEEUEIERRE

Tab.3 Gene expression of lipid synthesis,decomposition and oxidation of mice between the two groups

PEFED] PPAR-y mRNA A B3 & T WT 41, 2%
FAGIH AR (P <0.05) ;2 AU/N IR A IR
Ui LN ACC mRNA 3K FE A 22 52 R4t it 3
X (P>0.05),

(x£s, x107*)

215 n ACC FAS SREBP-1C CESI HSL LPL CPTI1 PPAR-y

WT 24 8§ 38.5+18.9 2.1x0.5 0.2+0.0 7.3+2.0 17.6 +4.2 3.1+0.8 0.2+0.0 0.7+0.1
SGPL1 /=4 4 73.1£35.8 27.6+6.4 0.9+0.2 38.5+18.9 935.0+254.0 1439.3+342.5 4812.5+1108.4 611.6+88.0

t 4.258 8.735 9.209 7.465 8.494 8.810 7.724 13.955

P 0.051 0.012 0.000 0.017 0.013 0.013 0.016 0.006

3 iR PSR AT R, 44T SGPLL ™~ /N RUIE K

PRI AR T AR Z — , BOR B2 (1 F
SRR THNRTENA T i EZE )68 . B G 2 AN A A
) 32 B 45 0 B o3, R 45 AN Y 22 R AR B RE
SGPLI AR A o 72 vp 9 S Bl 2 — , B30
5 SIP K-, i M2 SHUA Z Fh AR B R, RS0
B, SGPLL SHUA R A K & B L fose AR BB &
R

I S w5 R A JE RO LA Y A
R ZE . I3 H e K LDL K H A Ak 7= 4 4 AL
% & f8 2E H ( oxidized low density lipoprotein,
oxLDL) 2345 43 1ML 8 PN ¢ 4 M, 02 158 3 Jok ot A Al Ak 3
YOV o LDL AN iz A [ e, [R) Bsf -t 2 0 35 o
g ¥ MLBRARIR % S1P (4% 550 SGPLI 4
W R R A A2 0 o J — Tl R 8 0 b | 0 1Y
P, IR AL IR 2 1 AR AR &S . BEKTAS 461
R F], A IER WT /NG, SGPLL bR /)y BRIl
B PP Fh i 1 v T A ™ A i e — S
ZBENKF Tt R, R AR R IR AR AR R BEAR (TG |
I S IR [ K P T R X BB SGPLT ANY
PHATEE AR AR, [R] s 3 52 e H A IR 28 g A, A BF
FE R WoR, /N SGPLL 748 J5, 1L i TC, TG,
HDL LDL /K- 2 B 2 7t &, 1M 3 g 2R A0 ™ 5 3R
Flo X5 BEKTAS 45 iy B e 45 RAR DL

MR NI BT 5 T R S X 5 IEH /N R
AR AN o [ B IR & B, SGPLL =~ /N FUY)
SAT 1 EAT ¥ 087>, SAT Fl EAT 5{& &1 Lk
A R, X Se 4k R % SGPLL S48 54 1 ik 1l
HLUNFRAS . TR SRR IS i 2% bk
EE RN Ik, ASBFST RN T SGPLL ™~
JIN BN 1 5 25 1 AR, 445 SR R I, SGPLL ™~ /R,
(A JiR 5 T 22 5 WT /N FRIEAR — 3%, #¢BH SGPLI %€
AR I, /INERBERR B 440 e o) 4] 2 A 10 et % ) BT 4
ZU%F 5 R M USRI R Z B E .

EFIEOLT BRI A B o0 i AE R 2 — 13
BEHAR A, FAS Fl ACC J2: 8 7 2 45 1 1) 6 gt
fi ", T SREBP-1C u] U [i 98 45 LDL 32 fA L ACC
T FAS'® | AHFGE & B, SGPL1 2875 J5 , SGOK1 ™/~
H/NER BB D41 23 v FAS (SREBP-1C mRNA kB i
Fi8,ACC mRNA B LS HERLG5I#
=, ML FAS SREBP-1C fiy | 7K F,SGPLL =~
/NER W A2 b g 5 23 i AH OGS Rl CEST (HSL | LPL
mRNA Fk K- THm o B3, CES1 FE S 5k
I 7 R I ] e g ARS8 L B AT 4 2 CEST g 3Rk
AU MR I &5 1, 18 5 TC TG AR5
PREIEHISE ™ il CESI byl Al g SGPL1 %
75 /)N BRI 375 iR 2 A 5 ZE L S LA B I &+ /b 1)
B, BeAh, 507 BRE Al HSLE " Al I iR 4
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{1k Bk CPT1 LA S LPL \PPAR-vy 7£ SGPL1 2745/
SIRI A R R k B e Bl A WFITEs i, LPL
(14 = AR T 7 A 7L B lOhE R A1 2 P2 i 2 v
TG, Je: 27z A 1 40 J0 A /s 1 28 38 P 320 T AR
GERILAAX T WT /NEL, SGPLL ™~ /I BRI 15 21 21
HLPL ik Bl 7 OE TR UL b, X AT RE 2
SGPLL ™"~ /NI M 2L 28 v i Iy 200 L A /) 1 7 2 )it
WZ—o ERRUL, SGPLL 278 )5 i 7 L 2Lk i i
B ISR i A S DR e 3k 2 B3R (EL B 20 A ik I
Feik bR I = TR 0T RO G L N, 3 W] SGPLI
RAL G N AR LA oo

i LBk, SGPLL 7/ A Jig S Al 197 A Ga Hh
RIEAEFEEAEH, SGPL 98748 25 S BUN UM i g 28
ARBHEEL s S A o Ak A P 5tk B s 5 i R IR
HAAERIG R TS, a7 IE RS 4L T 258 i it
FEREE NG FHE AT

[1] NAGAHASHI M,MATSUDA Y,MORO K,et al. DNA damage
response and sphingolipid signaling in liver diseases [ J]. Surg
Today,2015,46(9) :1-11.

[2] ROLANDO M,ESCOLL P,NORA T,et al. Legionella pneumophila
slp-lyase targets host sphingolipid metabolism and restrains
autophagy[ J]. Proc Natl Acad Sci,2016,113(7) :1901-1906.

[3] SASSET L,ZHANG Y,DUNN T M, et al. Sphingolipid de novo
biosynthesis:a rheostat of cardiovascular homeostasis [ J |. Trends
Endocrinol Metab,2016,27(11) :807-819.

[4] MEIKLE P J,SUMMERS S A. Sphingolipids and phospholipids in
insulin resistance and related metabolic disorders [ J ]. Nat Rev
Endocrinol ,2016,13(2) :79-91.

[5] BRESLOW D K, WEISSMAN J S. Membranes in balance:
mechanisms of sphingolipid homeostasis [ J ]. Mol Cell, 2010, 40
(2):267-279.

[6] VUT M,ISHIZU A N,FOO J C,et al. Mfsd2b is essential for the
sphingosine-1-phosphate export in erythrocytes and platelets[ J ].
Nature 2017 ,550(7677) :524-528.

[7] FYRST H,SABA ] D. Sphingosine-1-phosphate lyase in development
and disease; sphingolipid metabolism takes flight [ J]. Biochim
Biophys Acta,2008 ,1781(9 ) :448-458.

[8] BROCKLYN J R V. Regulation of cancer cell migration and

[10]

[11]

[15]

(18]

[19]

[20]

invasion by sphingosine-1-phosphate [ J]. World J Biol Chem,
2010,1(10) :307-312.
MAEDA Y, YAGI H, TAKEMOTO K, et al. SIP lyase in thymic
perivascular spaces promotes egress of mature thymocytes via up-
regulation of S1P receptor 1[J]. Int Immunol 2014 ,26(5) :245-
255.
BANDHUVULA P,SABA J D. Sphingosine-1-phosphate lyase in
immunity and cancer; silencing the siren[ J . Trends Mol Med,
2007,13(5) :210-217.
HARRIS C M,MITTELSTADT S,BANFOR P, et al. Sphingosine-
1-phosphate lyase inhibition causes increased cardiac S1P levels
and bradycardia in rats[ J]. J Pharmacol Exp Ther,2016,359
(1):151-158.
HELKIN A,STEIN J J,LIN S, et al. Dyslipidemia part 1 : review
of lipid metabolism and vascular cell physiology [ J]. Vasc
Endovascular Surg ,2016,50(2) ;107-108.
BEKTAS M,LAURA ALLENDE M,LEE B G,et al. Sphingosine
1-phosphate lyase deficiency disrupts lipid homeostasis in liver
[J].J Biol Chem, 2010,285(14) :10880-10089.
GOOSSENS G H. The role of adipose tissue dysfunction in the
pathogenesis of obesity-related insulin resistance [ J |. Physiol
Behav,2008,94(2) :206-218.
LATASA M J,GRIFFIN M J,MOON Y S, et al. Occupancy and
function of the -150 sterol regulatory element and -65 e-box in
nutritional regulation of the fatty acid synthase gene in living
animals[ J]. Mol Cell Biol,2003,23(16) :5896-5907.
SHIMANO H. SREBP-1¢ and elovl6 as targets for obesity-related
disorders[ J]. Yakugaku Zasshi,2015,135(9) :1003-1009.
NAGASHIMA S, YAGYU H,TAKAHASHI N, et al. Depot-specific
expression of lipolytic genes in human adipose tissues : association
among CESI expression, triglyceride lipase activity and adiposity
[J].J Atheroscler Thromb,2011,18(3) :190-199.
NA K,LEE E Y,LEE H J,et al. Human plasma carboxylesterase
1, a novel serologic biomarker candidate for hepatocellular
carcinomal J ]. Proteomics ,2010,9(16) :3989-3999.
KIM S J, TANG T,ABBOTT M, et al. AMPK phosphorylates
desnutrin/ATGL and HSL to regulate lipolysis and fatty acid
oxidation within adipose tissue[ J]. Mol Cell Biol ,2016,36(14) .
1961-1976.
OLIVECRONA G. Role of lipoprotein lipase in lipid metabolism
[J]. Curr Opin Lipidol ,2016,27(3) :233-241.
(Ax#HiE:& B ®XHE:Z A)



