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kR A A

T i

(R KA LA Bl 2y TRER, K 300072)

mE

RE R AR5 3 #AR NG i AT 2 R AT G — 1 #1346 A, i 1 AR R R A 3R & T RS

R 269 T AL, 3R A RHEHA R ¥ KA I8 A AT EH, RABTIEREEF A4 E 5 F 091k
RAH]. o F & - R ARG F AR T RAZ S AR T, B AT At SR R LR
BIS#ATSGSWE . HRBEL. HARENN. MAREBRERGEY, BT AF ERAIEEDIFE
MAIRA RRITET. BIEBRAFHEM G R AA GBI RMIS R F 7 B CRAE 2

&9 52 ) BT
47

e BT ANN A 20 R A P I () B ki 4 o, i L 3@ i
- REAE FH B g ot 5 Hopd AR 443 - I AH BAE A R
BRI M 2%, 2 5 KENEGEN. EAHA
90 FAL A, R4 % (metabonomics )X HI M4HE, o
TARGHI S 2%, AR — e B B AR —

KR R, DU AR 2 22 B AR AR R R e O

BEAT 73 T, IITIB B T — &R 5143 SCHFFE, B AR 5t
o R RALFAE, AR E M 232, 5
JRA 2RI R 2B 1) FE S L - BT
A (electrospray ionization mass spectrometry, ESI/MS)
HIR AL B TTAE AR A AR R AR R P 3 it T
BORSCHF, 7EXHER)E 5 K, Han 5501F 2003 F1E
St T R B 2 (lipidomics) FIBES—— M R GKTF b
WHFTEY IR A I, $8s A T AR R R S Hott A2 )
ST EIER, TG T ST R AR R 2 A %A A i

o4y
i

i # TR
% % W T

itk

E1 KRgHAFS5EREFHXATEER

e AL, FmES B - TR HOR MRAE YIRS, TR

WAL R TR A AT T
TS R, T AT R, UHE R
DI SUR A . ASCMIR AL AT 5 3 S IR
A, 2R AL AR ST I RIBOR HEms, FF MR
I i R AR S5 R U 85 LA T D i B4 S A B
U N AT R

1 BERBFMRRASFIK

JIE B ZR 27 B AR 5 P 25 Sk AR AR 9 () B G B4
¥, FF LU A A HE I HAth 5 18 BV E - AR 1 1)
Ak, 3 T8 7 A LT 25 e AR A 2 i B AR AL
4, Gl B SR AR B, W RASRASIE A
(lipidome) FKIE &, "B Sl T 7EH & AL FARES T Ie Y
AR AU R A S B A B R KPR B
IR i 2 AR TR, DRI G B4 27 e 5 R DR 41 2 A
A B85S A AN, SR IEAT AR
JEIRI G, IR A A L T ## . H M Han %5
RBERAFENME )G, 25154 Ha s R
HUA AT I . He b e FACER A B gl 2 3L BT M S
KT HIHE 2R 8 5T .00 (Kansas Lipidomics Re-
search Center, KLRC) FIAE K 2% ) ORY H& 4 .
56 [ [H 7. 455 BE 251 70 T (National Institute of Gen-
eral Medical Sciences, NIGMS)i& i %l 5 SEN AN
3500 J3 kTG, WA “ PR AR B4R T
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H & (LIPID metabolites and pathways strategy, LIPID
MAPS)” MBS TH o BRMATZ P EAE HEL T 95T
IR 2R 7 O B AR HL R ORF . BRBRREE e K
PLRBAR K SEWE NG L R AL T k& hr ok g ol
297 0 (Lipidomics Research Center Graz, LRC
Graz); B N3 E 7 K41 52 T B Wenk 2035% 24 H 11
Lipidprofile TR . X LRI LAY IE L 5 T2 55K
&AL 3 1AW 2 R B 2 50 S5 U AR T 51 A B B
B RS SR 1401

2 WARFAEFKEE

IRV 2 R R EARA W R IR TIAN
BIRG TR 2 TR, AR OKHEHES] T RE TR 241k &,
HA iz OB AREE ESUMS HAR. 5 HAWFR T
IEHALL, ESUMS JiikAEah AT AL B A . 2 BEER A
25 K B sk, & & X IR FUREY), IR BEIRIR
EYHATIGE . RS EE R e ETR.

i BSI/MS HEAT R T 40 2 0T 5 1 SR s = B2 4y
RPFR B HEERE T, MR R SR
JEFRBERFNHE TS FREAMESFEE
(collision-induced dissociation, CID) & 4 IR H B
To HTHEREE M2 AT, Ho Sl ) RN 8K %=
5, AR5 28 fa 2515 BN E R M I HE S T 55, B2
— R B PR A T AR R R AT, anBEAR
it IE B (phosphatidylcholine, PC)F1#5#E /g (sphing-
omyelin, SM)% AR g, MG 5 AFH & F, &
A B BT 7045 #5152 (phosphatidic acid,
PA)FI.L B i (cardiolipin) 55 4 [ B 1 i, 55 8 2 R
BT, EA AT E AT o0 B NEEE 2B
(phosphatidylethanolamine, PE)%% 4 55 & 8, T
P& 2 1), PR T A . SRR R HE S
BFEMaATERSERE, IR ENERE T
Briigger % M DUX S6RF 1 B HRE M A K3, R tHiE
I B4R B F 34 (precursor-ion scanning, PI)F1H 4
Z 1 ##fi(neutral loss scanning, NL)Z#7 JIg Jit i) 772
Han Z5®1%1 5 & HE4T PIAT NL 23 M7 I8 BAE T 1¥E40 #9
SIEFELE . Welti O PLEA# 247 T PCL B
A& ®:H i (phosphatidylglycerol, PG) A i g Bt UL B2
(phosphatidylinositol, PI)%5 Ul rg F+ R6 8 7E ¥4 R i T
AR 4k, [RS8 A NL #3047 7 8% 18 Bt 22 = g
(phosphatidylserine, PS) &% PE % 117484k, /51525
BENRZH . 1Eid PIAT NL PIRh R 1S 2 1 B 5 s
BHHE S S (full scan) AR ELR S, AN

b ok SEAE T LA RE K/ BB A D 7 1 R 5,
XS B e MU B SR . o R i
BB LA 2 85 v R S, BT O I A A gk
TP A . L EBEIEREAEEL, ] SERs fel 5 i
1 D B I PR o L HEAT E VERH B o0 A7, DR s
S8 AT fE . Taguchi U7 BRI A
BAS T RO, i B4R A / 5T (Cap-LC /
ESI-MS) B3R A /N B H BB 78 NS-1 41 i (R iR e
HUB 3] T 500 ZMBEAE > T AR ERE ST
H I RBOAE (0 2 B TEAR (3 (NPLC) A s A £33
(RPLC)Pif# . Barroso %A RPLC/MS 43 #7 7 FH %
PR S A9 N S IV E R PR B IR A
MG Pacetti 251258 i NPLC/MS X Bt £F 4070
NI ) PC AT TR . Bk SRR 7 — E AR AE
T e - BEAR AR A E A A ) s, 1H
RMRAFEAR R, s AH 18 55 & a BT, A EFPE
e ik E SRR E B eR TE T
I . BEAE, EAE AR A/ T
(GC/MS)R R JFTREATAIF T 0900 B4 — &2, IXPIF
o3BT SR AL e B IR T, JLPERR A T bRk, A
B AR T A AL AR Ak, FUAE i Y 9 P R B L B B
Z= 5, RlIEE PR e A0 A5 A T S ) i B P
it . Koivusalo SEMIXTIXJ7 AT T FELI 18R,
HEVGER BRI, RN R & AR A
PR AN LR B BE B A AR

BEERHE IR, R A AR S h i A A
TFFEAFIT R, Kraft U2 HAE R 9K IR T i
(nano secondary-ion mass spectrometry, NanoSIMS)
XS AR B AL BRI R RREREAT 73 T I BT 750, IX AR B
FEGAK KT L iR _E AR AR B 70 A6, A 3k45
“BEBURAHG " BIER. AN H IR BB
(fluorescence resonance energy transfer, FRET). &
J2 € R A IR G BORAE A T v T2 N
T e RA B TP,

3 BRAFEEAMRFRIEH

BRI AT TUR M, VF 2 5 A BRI S
AR R ELAE R, MRGUKFITR AR RRE T
Jig B4 A BY T 23 B AR A R 2% ROV HILHL . 7
FE AR SRR N G R AR X, A B TR BB E RO
ARSI EEUR LS, B AR A RS WG Y
FBL MIEVIFRNE AR, 55~ 7E b 29t
FURHIN R AT 20 2 4 AN J5TH: R I £ AR S PIHIIR
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al B RRR PRI G . PSR e RS
VI A SIAN 24 ) 0 AL AT 5T
3.1 REBEEYIREMRIR A

I W2 ~F AT P 25001 5 v o SR itk 1) 12 P sl R
TR AE R, B AR IR T R I
e AEWIbEEDD, 73 i HATREA PR R AR R
HABAY) /> F I EAE R, B - fe 88 T A 2 AL
TEBHE A AR S I AL, R 2 n] B 8 A HL

WAk, CATVF 2050 I e 4L 22 i 5T A
RERE BE BRI Bl IR K i BR gy R Jaie 5 08 55 AR
FELA g R BkUe~81, Han SE00E G 4L 51
SYRTRE R RO LSRRG SR (485, $8 H
Lot i S I R (AR TR PG TERE PR o3 A I Lo L
IR RS A, R DU A AR A, 48 T B8 IR AL
R AE R L — PR AT A R ELHLE . I RS
WS AR (R AL, I REAT 4 i 7078 & - R
PRAZ A HI RS OB J5, JE 1 4K 2 AH DG I B0 &
2. Briigger “FOUE I A FH B R VR ELAL T HIV
YELE RN A e, I B R SN
(dihydrosphingomyelin), 17 H. 244015 = 40 M 1 85 i
JFEr OB IR R, YL N B, b HERTX SR IR it
{E HIV S HIPEEA P OCBE R . tbah, IR EIE
RE 9978 JU A S8 A R IR D R I TR it I BRI 4
Van Hellemond %5045 & 8t (5T AL % R lig 40 27 4 L
W 1 Ah ST o BEAT 4 AT, B8 T IR BRAEEAT 57
3 PR IR G 5 b LA FH R Ah 5 LI B B R i
Fio RILIE Ak 7w S rE R E = g BT, o B Ak
Fo LB R O S BE R ) AL A ) & B
AN, X RS AT BE AR X SRR IR I 2 1 PR IS BT B
THNERARE D RE . ST AE AR I E RS FNIR
R IR AR ZE 5, RGBT e AL YIbs &), 4
A AREE IR ST, BUA T BEIR N HUA AR @ 42 B
AL, 2R R A S RS IT T B
3.2 ERICEBEIERRHE

iz HING B4 27 /e il s e B AR A, R
SR IR, IX LR BT W] e R TR AR R A AR
PR EY), CUX LR B Fe b A TR A B T 7
HAMIEIR 2. Gadomska 521111 64 51 N B985
27 151 L B S g s 2R 44 il B (KIAE SO AR 77 1) &
PR FORT SR, RS G 37 2 v 25 b [T e A e e
& EAR b, IR LG 2R 11 Al(apoAT) FHVHF &5 IH [
BL(FC) 912 WidabrHERR ON S8 I IE A &1 95.5%, 4%
% apoAl. FC. % I (137 2 H [ B (HDLFC).

T R R 1 M IE E B2 (HDLTC) . %15 25 4 B(apoB)
K% NG A -3 (HDL3) Jv Wri2 W N S R AEf
FiLBN 97 %, XAMHRF G REREN B WAL
BB AR EIREOL G, HRAL, SATA TR IE A R
PR AT 5P BL9 (2 W b R It v 8 R RS M R S 1P
A E A HEAZ W N U SR S BE DT R A AR bR 2.
I BT 4 2 B A 200N S s Ry AT AR b e FH ) Jig
TR BN AR, AR SIS I RO T2 7 R AL 3
EAER.
33 AYRSRAESUESYRAIN

HAT ARV 2 AR, % A&
(refecoxib) M E AL B ) A AR ABIT (simvastatin)
G R e 24 40 O A P B S R T B, 32T 3R
MEAC 4. JIg 20 2% A BF B IR A TR - e 1E
I EJE - |EFAER AL T P 6, it AR IR
RUOEFRAS T 4 B ek 4127 b Jlg B4 R AH S B I A2 Ak,
HREVEAEMELE D, SR E R R A AR
F AT e BCA A 2R Se RS, SR G X H 45 i g
AT T AVRAL, HEMIRTS4E F 50 8E F R I 2540 0
To Su ZEUOSE T B T A ST A DUBE IR R LY
KA PEBEAREE A IPLA,) (1) 232 0L BRI 3L
BAFHEZEZW. BN ERANAYS
iPLA, F¢ R 45 A IR B0 14540, A EH3 —H
B LLAPLA, 88 8 R IT B IR O LR T 24
BRI ESSEANKD LT A, m Hixee
e FTRC AR5 10 22 90K, IXAF 13 LA &5 & B 1 A #E A1
FHRBME SN B R —EME M, /& T
KFUEWRIMM I ILF .
3.4 HUMERNBIBRR

JIE B2 27 Re 423 2 W) 4 RIS T 3T S AH S i ) A2
AL, H8oR m RERT 29 4E ML . Adibhatla 252
AR I b /DS BRI Y -5'- B RR E Bl (cytidine-
5'-diphosphocholine, CDP-choline) i1 /& 1A W PC J& #H 5%
WERREE I A2 fk, HEW T 2591 ] Ak FHALH] . Huang
L G FRZR 22K, W90 T F A 2 W A 2T
(N-methyl-N'-nitro-N-nitrosoguanidine, MNNG)X} SM
MIVER, KL MNNG AMHAES|# SM AR 4R Kkt
A%, i B SM A AH O 1) 5 B Bl — 1 M 4 2% s il 4
B b H B ER o BB SR T TR A e s L IR
AL AT G, IRINZ e S BRI AR
ARG D, BBt S N ATLAA 2 B AR IR I g, A
B v 25410 25 48 S Bt e o] Re R EIAE F , Sl Bl
30 ReAE VRN 9T RO AN BY T B
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Application of Lipidomics in Medicine and Drug Development

Shu-Huan Lu, Song Yang, Ying-Jin Yuan*
(Department of Pharmaceutical Engineering, School of Chemical Engineering and Technology,
Tianjin University, Tianjin 300072, China)

Abstract Lipidomics, aiming to analyze the lipids and their interacting molecules in system level, is a sub
emerging field in the metabonomics research field. Different lipids interact with each other and make up a compli-
cated lipid metabolic network which is involved in many physiological processes. Through analyzing the lipid pro-
files under different physiological conditions, lipidomics research can indicate the changes of the lipid metabolic
network and the lipid-based biomarkers that contribute to the changes. With the development of mass spectrometry
technology, especially the electrospray ionization mass spectrometry, lipids and in particular the phospholipids can
be analyzed in a high throughput manner, which promotes the advances of lipidomics research. Currently, studies
on the lipidomics level have been employed in many medicine related fields, such as the discovery of drug targets
and the leading chemicals, the effecting mechanism of the drugs and so on. Thus lipidomics opens promising
opportunities for disease diagnosis and treatment, as well as drug research and development.

Key words lipidomics; electrospray ionization mass spectrometry; lipid-based biomarkers; medicine and

drug research
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