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Abstract

Sphingolipids are a class of novel lipid bioregulatory
molecules that play important roles in regulating cell
growth, differentiation, proliferation, and apoptosis.
Sphingolipid metabolism disorders could induce the
development of various diseases including hepatocellular
carcinoma (HCC). With the development of lipidomics,
it has been demonstrated that sphingolipids play
an increasingly essential role in the occurrence,
development, and outcome of HCC. Studies have shown
that sphingolipids can be used as a new biomarker for
the diagnosis of HCC, and regulation of the sphingolipid
metabolism pathway may be a potential target for
the treatment of HCC. This paper reviews the current
progress in research of sphingolipids with regard to
their classification, metabolic pathways, role in the
development of HCC, and the possibility as a target for
diagnosis and treatment of HCC.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.
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R A ARG T I AL BHCCH#H R izEH, B
P 3 i A B KT AR R A e ST HC Cy i R 32 5.
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SKHETR]: BERE; BT AR, A2 B, PEEHAE, | BERR SN HAT

ROIRE: 3 A5 4 Z40 7T vA 35 £ 48 i g (hepatocellu-
lar carcinoma, HCC)#9% 2. 385 T A4E A4 BrHCCHY #7
A AR EH, RAZIRERAHER T AL A 6 7THCCH 2
Jeb. AIOKFRE K B EHCCHI L A KR 8
YR SERSAEAHCCL B 3697 o560 T AL 5 7 @ik
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0512
BRI ZAFET A M. EE . RS B
o, Rt BRI AR B RG . — R
BIRGBAEYE 5 1. SR CE QR MBS . R AR LA
SE T REEEEER, TiHEARAR. 5
o TR TE AR, AR E 2 SEBUME . it
PRI SOE O L S5 1 R AR A AR 42 A
FEWTFERIR I R AL R R, R, T, 2
BT A iz —. BT, Of 2t g, wiES
JHWE 28 S P s AR A 20 PR NS o 2 4 45 I
P 2 DA O,

JHF 4 g (hepatocellular carcinoma, HCC) & it 5 F
5 LA IR 2 —, A T IR A SGAE T B 347, R
£970%-90%1THC C &3 P AE AL 2E Jg i >k el T
HCC -k = M RSRER Bk S 1 AE VbR 640, V2 8
TEFSI CRE NIRRT BL, JF B2k 25 TIRTT 7 RIEHE
AR L. H T FARZHCCERA GIT I7E, HIFA
ST HCCEH & A F AT, BRI FHRHCCH
R WThR W) SR ST 2900+ oy L IR AERA ALK
WIS 5 THCCI R AR R R, A ST I 1)
Gr8. ARUIEER, B A A S P T RS, B
JREEHCCI KA K R, BLACHE/E N HCCZ
Wi, VT S AT RS TT T — 2R,
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1 $HBEAY D KRG

W2 — RO AR A E R E RN &Y,
kb &M ATE WA Z(ceramide, Cer). &
Z W% (dihydroceramide, DHcer). 1-BfR £ B i
(ceramide-1-phosphate, Cer-1P). #4%F#(sphingosine,
Sph). & #4%EZ(dihydrosphingosine, DHSph)fil1-
IR #4282 (Sphingosine 1-phosphate, S1P). HE#Hfig
(glycosphingolipids, GlcSPL). #H#E%E. fai &5t %
FerE g 7 HEA AR A FIIRE.

Hif4H * (sphingolipidomics) & LA R A4 i 1) i
JREA A, FEARFERIAR AL AP B AR s g AR A6
I FH A e 2H 2 0t SE BB IR 5 500 TR O R o B AT 7T
oy SO Bt 2 A i S T I R R, AR VAR
AR T K2 E. B A e 2 B Ao trEoR
FEAHE: RO, SRR - P, RS B
JRRE, R IEAIREES, BRI VR PO R, SRR
WIREH G I 2540 S LD REBEE 1 RS (R LA,

IR AR B Ak, o Cerb T35 IR AR P 2%
A% AL B (1), HoA B 3G 3 R AR TE N Y (1)
KB R, PA S I BB G B A e o A IR 2R AL
GEALTT R FIANRCE O 261815, ISk E US4 HL-
22 A TR ANER AR LA B A TE I 22 S BRA AR L 4 72 g (serine
palmitoyltransferase, SPT) & Ji3-Fi 2k — S EE, A5
B8 7 NDHSph, EMZIENZ G i (ceramide synthase,
CerS)HI{EH N4 DHcer, Ffit— 54 liCer, HHSPT
SR Sk B BURAT I IR G, HhAh, B i e
JEf(phingomyelinase, SMase) #5101t 8] 4 il
(GCase)/K iS4 MRCE IR AR AT LU AL B Cer. & B
Cer— 7 T nJ LU ik #8022 9t [l S (ceramde kinase, CK)
A Cer-1P; 53— 5 THI AT LA L 4 22 B % (ceramidase,
CDase)E il HZUE, JE1E— 20 H ¥ ZUNE B (sphingosine
kinase, SPHK)E B S1P!".

2 iS5 AMREES AT

ARk, B IR AR S I R A R R 2 B () ok &R 51
Tz HAE, SR S RAEHE RS 2 5 T A
TS TS E.

W RN, CerfE AT T4 T /5 A% [F )
finh & AL 5 AR B AR 1. Cerfgiad o 5T AT
L hitkiE R, 25 M IASERE - (tumor necrosis factor,
TNF)SREAETE". TNFIEASET A —, 5
JHF S BR A 45 8 R B N % V). SMasen] LK e i A=
Cer, RIFpHAIAE, SMaser] LA4r AR M 1% 5 B
(acid sphingomyelinase, ASMase). B P §473 /i B (alkaline
sphingomyelinase, ALK SMase) Al - VL5 1 iE B (neutral
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sphingomyelinase, NSMase). 7ETNF/1 3 [1){5 5% F i@ %
H1, ASMase/2 /1 T AE (1) OB, #1HIASMaseft]
S T AU S 4 A 1 B RS, b Ab, R i S
K B A2 BSAE T T TNF-au 524 1(TNFR 1) Y AL R -4
M TAF 5 A% S BAT R HZ N E M. AR, — i
G0 YD RE AR a2k S 20 R X B . A 7 K IS 1P A
A R4 M I AT B T VR . S1P AT DU ik A
JH- 52 PN e 4 R TL-6 ML P B AR R 1R 7 A, AT
fRE A AR 3G 5E. FS 1PN 41 S DN AR & B AE
JILCEA S TP KA i BE 77 58 5. AT ] J5 [H 5] 2 1)
B AR AL B W BN 251455 1) 5O 35 AT 5 M0 FH 400 A 1) A= A7
ST (E2).

3 #fg5HCC

3.1 $MAE AHCCAR AL B P e 4E R TR, B/ TE
Y A AH G T 6 LA TR JaehiE 1) 2B R e 45 THI R B
R, BT AR, R EREL S S THCCH)
RIS FE —FEAA, Cer HYEUEL I -5 40 i )
T2 52 MR, Cer-1P. SIPAIEREMIRIGSE . 3T
. AL, MR HCCHIMR R . RSN B
R, COYNK g o R 4o 22 I Fie A I 785 2 R i 98
VEF, COANK Mg R PR Cerfr) 4x B 45 24 mT LAY/ i A2 B,
(e s ) DA 375 5 iy 4 7 9 . A T T R B,
T T 423 b Y B A m RN A ZK P BRI 0 A AR AT
SR, HAR B S TP S1P/KF s T IEH
AN ChengZ P 7t 45 5 o, S1PW] LU/E AN Hippo
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AKT

B 2 FFERATNF-olniEisE S @ISR A4S,

AN LUFFHIE Y, I FE K HCCYH M YAPRITELL,
SETHCCHIRAE. th4h, HEFEERMFIHCCA
Hh Y S R I T Ak, B 8% 0 A A o B, %
s R 5 | 2 PR M AR ) % 2 6L, L 2 R v 119 2 R
WD EE ARG 2 BiCer-1P. SIPAERINZ, EA A AL
AR AT T ST T A ARG G 4%, 9 (R IEHCCI R AR |
Ak, BB
3.2 $h Mg AT b P AR A BEIRTE P 12 W iR
RN H RTHT 7R S 2 —. GrammatikosZE P & 17 A
) B B B [ KB (C16-C20) Fl AR K 55 (= C22)]
MICer S FHAH DA =, H 2 4 7 e 5 R Ak i
H. R R, C16- CerfIS1PH] IAE NATE L Wikr &
W, BATVE G i B RE TE 2R S M F IR A A B
THC CHIE W (8 75 T 3R A7 AH DA 7252, A FE A
M7 EFECer. Cer-1P. #ZEE. SIPF6IMENE. 5
GrammatikosZECUHEFTAR EL, FRATHIF 7T HhoAS I f 484 i e
T ATH, AMUALEKFER R KR Cer, [F] S t% Ji
[C8-Cl14]Cerit4T TG, 25 F &L Cer(d18: 1/8:
0)-1-PH B T4 5 Z A ER if s B BIPEHCC, HR
HE N81.6%, 557 N86.7%. FAT T — D47 Hoxt
FPs R BT SO R B2 A

A TR LT B aaE 35 £ e 55 H 310
KA, b RPN R ERE S R RE R A
Blg. ZhuZEP W RAEHCCA U R BL T 4 B L bl
BRI R R RIA, K& A Fuca2Gal-45 M B 85 1R

5 W e & A H THCC2 Wi (E 2B M IR B B8 2>
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BEE 5. HAEEHIEEZRHE

DL, B FCE S REREA KA B PR AE A2 WTHCC
(RVRE AR ST 1 LU, S5 R P Bk~
BEE, PUAEREIEGMIAGIGO2 A BT %500 L AH G
HCC, H.LbF AR 2R LR A S0 1) ) R A e,

3.3 Mg AT R IT PAER H AT 2 (it 7L I
B AE VT DR A R T IHE A, Hdr CerfE 12 W
FITER B T2 B0E. AR, ZF0EE) A
HHHCCIER I 259/057], HALH 2l A Cerih I
B Cer/K PR R EPURVE . Liss" R IR AR 4
C6-Cer(LipCo) T LAIE AN/ B A 4TUES fo e N 25F - Dok
JHF P Igd PR A K. A R E THE IR 1R /N B, S LipComT A
ek /b iR AH < B4 i (tumor associated macrophages,
TAM) ) H & AT A M0 I8 502 N2 T RE ). 7]
I, LipCOIL 34 i Ht 54 57 14 (tumor antigen-specific,
TAS)IICDS + TANM BT E . BRAERT L s
BHRmMTOREMRMHCCHIR A KIE KX ZbitEh
RAEE BRI, LivE R BLAZD-80551E K —Fh
mTORMHIFH, BAHHCCHER, MA#ECer(Co)RE
REIGERAZD-805515 FHC CAMIA T2 R ). 1IXFhif
P AR TR R E AR A AE JRAREE 7= A
HCCHA A, T 7E IR 4B AR WAz R AR Tk
TP Cern] DAE I B W 1) B BN 41 R FE Dl
1R AREEZR AT LU S B s, JF 5T BUREM K&
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