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Characteristics, functions, and roles of 1-deoxysphingolipids in related diseases
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Abstract  Sphingolipids are important components of cell membrane lipids and play an important role in many
diseases. When the sphingolipid synthesis pathway is disturbed, sphingolipid metabolism is reprogrammed, resulting
in the transformation of synthetic products into 1-deoxysphingolipid ( DoxSL ). This article introduces the
biosynthesis, metabolism and related functions of DoxSL, with emphasis on the effects of DoxSL on cytotoxicity,
neurite effect and membrane hydrophobicity. In addition, abnormal DoxSL level has been associated with a variety of
human diseases, with lower serine level leading to pathological increases in DoxSL, and elevated DoxSL has been
associated with diabetes, non-alcoholic fatty liver disease (NAFLD) , and hereditary Sensory Autonomic Neuropathy
type 1 (HSANI). DoxSL can be used as a biomarker to predict diabetes, hepatocyte steatosis involved in NAFLD
and the increase of DoxSL caused by mutation of serine palmitoyl transferase subunit is an important reason for the
formation of HSAN1. Monitoring and regulating DoxSL content may provide new ideas for the diagnosis and treatment
of clinically related diseases. This review will briefly discuss the characteristics and functions of DoxSL and its role in
the occurrence and development of related diseases.

Keywords: 1-deoxysphingolipid; biosynthesis; diabetes; non-alcoholic fatty liver disease; hereditary sensory

autonomic neuropathy type 1
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LAETE

DoxSo T AR A% 8 B 43 32, 5L T 40 M % it
IKI> TR I bR A . I R P B B 5
1 BB, i 4n i (K P450 Xt DoxSL 234k, 31k
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25 DoxSo W9 T il ALH, (HA BF5 45 KW,
CYP4A/F [Rl T 62 5 DoxSo [T Wt , H
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2.3.1 DoxSL MIZMMIBEME XA W] Fh 25 1) 41 i
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5 BRI R AT, LR R SRk
B T A N, e AR R WE RS 1 & AE . MWINYI
SO — TR PR BT 2T 45 R WD, DoxSL 2 T AR
JHE ERE DRI T & B 2 BB BRI (T2DM) 25 P
B NN R HE A I =R  DoxSa I
DoxSo X} T2DM H % Ji& Je Tl J5 A A B, 422t
2 81 9 43 #1275, DoxSa ., DoxSo S 2 B M R 5
(T2DM ) Y 5 20ph 7 F000 R -, 448 BMI 44 A — ¢
BT Z 5 % B, DoxSa 7E BMI= 25 kg/m’ [ J8
T B EAT B T2DM B E, H7E BMI>
30 kg/m® 4y« AEJHE™ 41500 oh ) A G 2 0 2 AT 1500
T2DM B E ., P, DoxSL A] GE i A F0m A A i
PRIV J& Ry Wl DR 1 A A s ) (AR 2
DoxSL (AR AAVALAE T2DM HULER R 75 1 RUBH R
(TIDM) Hr38AT gL E] 2

Y341, ZUELLIG 28" ffi FAS [] 9 B ) DoxSa X}
INS-1 A A7 A 2], 45 3 R B, 1 wmol/L Y DoxSa
XTINS-1 2 A K HA RIS /E AT, 12 5 wmol/L
) DoxSa A 58 Z1 1) 4 L 2/ 1T, 4l B 3E - e i) 5
DoxSa W B2 Bl B IEAH X, 1 pmol/L DoxSa Ab# 5
AN -2 Ul 5 M A A i Az Py P21 ik
R 3 R A M S Y bR AR W, U B AR v
DoxSa il INS-1 21 Jfd A= 4 A L AT BE 2 38 43 15 %
P21 b R0 A A A T, 1 IR 4 i A A R
MHEIVER . T 5 wmol/L DoxSa Ab3H AT 5| 41 i A []
Tk 5 4% 4 B 9 DoxDHCer 7K - 34 i, 42 715 55 ok BiE
DoxSa & 41 FEAE FH 58 70 JE IR 2 20 S Y DoxSL
AN DoxDHCer 31, HAXHLHI A DoxSa AbFH
51 INS-1 4 i WL 3 2 1 53 A1 A A8 Ak, £ fiE UL 3l
BAE IR R A UL, 520w R 5 40 M i 25 4 R ) fig
LI RS, L-22 2 B b 70 23 % fif ol 3 T
W PRI B FL I B AE , $ 7 38 2o 22 S R # b FE B I A4 Y
DoxSL &t , Al BE B A VA I W8 IR 9 B FL 9% & 9 1) %
i,
3.2 TARBARIEAERA TR (NAFLD) R {EF

05 I 3R R T 2 1) DoxSL b2 1 & AR
A 7] I NAFLD 1 & £, DoxSL # i 2 > Tt Il
NAFLD &4 K J& £ Wbn 9™ . NAFLD £ 3
B R R A GRS PR AR T RS 1 s
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M2 (NASH ) FiFAEAL: | 308 53 F 35 30 W] K JR Il
JREAIMLE > HSEmgE O R M BRI S1P
(1-BERR-4 2 ) L9 2k 8 5 NAFLD 1% B Bt
X, /B4 & DoxSL 5 NAFLD Z [8] f #F 5% HL 458 /0,
GORDEN %5 i 53 25 JE R W], HFAE DoxSL 7K F 725 fk
5 NAFLD Wy &4 K REEVIMC, ZMRILgh A 88
il B, AL FE TR i A8 1 S8 17 9], B 07 1 I 2R AR
H 20 ], FFREAL B 20 ], DL R IE H G R 31 4], %)
JRERIE | i 2R BRBIEA TR S 20 2 o, IR SR Y 4
TR I % B R B AR (PC) | B R Ik £ 1 i
(PE) BENEWEALEE (P1) FIHSAE (f255 DoxSL Fl — %
P BERE ) 7E 4 20055 19 T A7 AE 5 35 1 25 5%, DoxSL 1
Sl A2 C18-,C20-,C22- ,C24-DoxDHCer, T
HB K5 DHCer ( & # Z2 [t} ) F1 DoxDHCer 7] H
KU NASH FIRg W22 Pk, #E 55 — i g4 A 288 fil
NAFLD i & i BF 557 v, Bg 05 25 ¥ 55 DoxSa Fi
DoxSo [ BEA i 3 1 AR OCE , {H DoxSL A5 i iy
PRI DA AP EF b, R AF 5 25 5 W, DoxSL
AJRETZE NAFLD JH- 20 Jitd i fis 722 1 B B il e 224
1M12% DoxSL AT GE MR NAFLD B2 Wiks &) 803657
S
33 HEEMEUREBEEMENR 18 (HSANT) F [
1ER
HSANT J2—Fft 2% D 1) 8 Yo €0 R S P 35t A
. SPT Z W SPTLC1 Ml SPTLC2 2481 &
T3 HSANL KA Ry mtAE 2 2l SPT fEfk -2
PR PR AR IEAG G A HO 4R G, 2 W IR L& R 5 1
B, B IR M Sk G L B 2P R . HSANL f %
SPTLC1/2 JEH 5748, 33 SPT IR M L-22 AR A%
N L-NERRFH &R, 5208 i DoxSa Hl 1B 4
B OSCH A B, U H 2 SPTLCIp. CI33W Al
SPTLC1p.C133Y , X Fi#f SPTLC1 282544 S 5L DoxSL
S 1R T AR (111155 [ =2 e = IV e
S e n C1-OH Ak 2% ) iX 2 DoxSL 7EMA A%
DAL A | T3 DoxSL 2R 5452 HSANI
(&S . DoxSL 7E B EH KN LR , B3 L-22 24
FHE NRBRFEAR S ZWOE5 5 g5 R R, 4
7 L-22 %1% , T FEA% DoxSL /K-, %F HSAN1 A 477
VER, $ 7 380 5 181 8 TR £ rh R o8 2 IR 1 AT oK
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