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BRRREEFIHS
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OFF RAEY, &E FR?, BAEXMT, 3d -1 PE &%, | S8, AJH KA
EAE RN (RLIRIEFER R AT R |, AL PRI R Rk - SR B R AT 2 2, LR
PR RfAF R A R - DR A PR Gl °)
2. NASHEERID /= DOIMALDL-TGEDH B
OMUtE B2, & a2, B (EEe, sel e, KB R+, PHE e, 7% (8,
AW (R R RZFGRERIENIZERT !, AL R R = P AR AT 2R 2, B
IIRZEVAL RTINS, 7 AR St e, AR R A2 5)
3. RILEMAE, RECFEY—H—, 5LUeGFROMEEM
Ot #, B Hh, KNI B, SE e, Y WE &S Ed, R R
B B UINEERR SRR
4. BREMBERECS 3 RPFRIEREHBIESEaDERE
OWFTEmET, @i a2, RE ek, WE F2°, BN Wz P 2kt HE 6
(TS ALBBRBER AR, AL PRIER T PRl =502, B AR 7 a2 ) = 2 WIRERE, oL
FUIERR e AL S sk )

—fEE 2 (13:02~13: 34) ER /JNE B (UisEXHRERE - #msp)
5. ERIFFR I ILZAOEGEFE 3B LV 4 BIERICE T /-~ ILF T L v 7 Zreal-time RT-PCRiE DB
OfRH R /e &0 W B, i —Bpt, Al seik?, AR R, il RE?,
I B (HAR et 7 e v 2t v 2 =1, JLiEdic gt v 4 —2)
6. HIVEARMEREDOHSEETMICH T 2R -7 —0DER
Ol 21 s e, e B2, FE -0, ME WEE M-S, EE»r D 6,
WEE OH-S, I M2, BN SMET, M2 WP, WA ORIASS At RS (JbiEimRE
KRB, BRI v 4 — 2, LSIA T 4 =V A%, QBRI NN A 2 7
4 HIT X A WG, ENEGSRERETE S, AR AR AL - IR, A AR R L
INEET, SO EMERR R 2Zi v & —¢)
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7. BFOBEMEFNRERPRS — FEICE T 370V - REO%E
O Bk, il B, BAR F-1, e, Al sk, ik 2, Wil AOE?,
B 51 (HARFweldbims 7 v v 2 it v 2 =1, bk ikt v 2 —2)
8. (1—3) BDINHBIFERE [Z7>XTvY GFAX b ES [Zv X1]] OF AT
O/VbR 8T, @D RERY, fFefé St 3E fEht, MR @98 Bd BE-L, SR TR
(PLIRE R IR AR AR L, ALIRERFHR E R 2R R - BRI MR A [ e ?)

—f%ERE 3 (13 : 34~14: 06) ER RH BF (LBEXFRERE - @)
9. ASTHKLUALT:EMRIEICH (T B IFCCHITHEDEAR MR
Orts Mt Ml e, B B2, B RS CERE R 2R B R AR AL
FH, AUREERER MR B AL 2, FLIREE PR 2 R A SR - BRIRRR AL DR~ a a °)
10. BEIMAEE /35 ZXpro<503> (& BLDH & VALPIE B DEBEHIIRET
OfMg#x  trde!, HpERAL, IR =70, gil BEE!, #&d B, Ml &3, Wb 5182,
A KR, ERE HEY GPLIREERER MR AR !, FLIEER RIS ER A iR RSk A - BRI
FEPR A ?)
1. IMigG 4 BIEHZE IN—7 vt41 LAIgG4 = v b—FKR—]| OERVIRET
OHIFP RN, MEdR  fEJe?, FUR 570, BE B, B &S, Hp (302, kI Kht?,
B R (PLIREERER =M R AL !, ALIREE PR 2 PR RS - BRIRRR AL DR~ a2
12. [742 37 —CLIL-2RNX] DFFHFERISHHIZIR & EARMEREDOFTE
Odigg 541, & Jofrt, (hi wEaElt, e WISE, Bed R MR AsEl, EAE IR
(FLBREEPER“Z IR bR AL |, AL PR 2 PR A SRR - BRIARR AL DR~ d A ?)

—f%ERE 4 (14 1 06~14 : 38) ER B %5 (LBEEEAZEERITEHERREZH)
13. FHARROIEENRSBE I a2 FUT7RENDE{EHDLOSE
Ol &1, BYF %2, BE A% B ke, M e, T3 (88, & B
(bR E R BRI RL Y, AL R R B IE R AT Zebe 2, FLISR ORI ZRFE R °)
14. & MFEREZMABE% (HepG2cell) (& 3DDTOL Ky 7 ZHEADEE
O®AE 1Zh!, Darwish Wageh?, TH (Z78°, & WF? (i@ kKRR @R, i
KPR BERIER AT Ebe 2, FLIRORIEZEEER°)
15. L—JVERMEHONM2% A U /- HE{LRE DTl & B L E DR
Ok e, & B|Lo| BIRY, Ol Mg, T &, E e dbigE ks
KEFBEOREER BT, FLIRORIEEEFER2)
16. UIYRRT7FIINI R/ —ILT IDLC/MSEEENIEET
OlAR  thit, B¢ mE2, W 22O A, TEE (R, B R bk
KEZEGRERERD Y, AL R RZEZRRMERI IR, TS, S — A KRB IRERI SR AR,
FUBRLR FERFER )

—fZERE S5 (14 : 48~15:20) EER Rojeet Shrestha (LBEXZEXFTRERZHFR)
17. Plasmalogen species protect HepG2 cells from lead-induced cytotoxicity and lipid oxidation
OWU YUE!, Chen Zhen!, Wageh Darwish!, T3 {2, = W (B8 KPR R R,
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18. Compositional analysis of lipid droplets in HepG2 cells after treatment with oxidized lipoproteins
ORojeet Shrestha®, Chen Zhen!, M {18731, T3 (&2, A WD CLEEXAIRERFAT
Zebet, FLIRORIE RS AR TR ?)
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OJin-Kui Ma'? Wageh Sobhy Darwish!, Min-Cheng Gao!, Hui Tan', T3 {3 & WA
(L K IR EER A ZEbe , BEBE A2, ALIEPR IR D)
22. IREBBEAJICLDPOPGIEEREDELICEBIT 2R
OX¥ FHe!, & R, TEE TR, O IR LiRE KRG R IE AR, AL ORI
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2. AVUICEKBMY—T 7422 M) VIEBEEREOBE EREEANDFE
O W, BR L, o R, T (IS, i WA R (biE kR
KPR IEERE AT, ALK AREBEELEIZERE 2, FLIIR IR R 2)
24. Quantitative profiling of fatty acids in human plasma by derivatization and LC-MS/MS
OBt U s R, WuYue!, uv—1F val2al THE (N E JEE
W R EORIERE AR, FLIRCREEEE R AR TE L)

—h%ERE 7 (15:52~16 : 16) ER FEEAL GLIRERAZHERERES)
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R, EEENEM AR SEM 2mBeFLI o FH)
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27. DARBEDOEE) Y —N\BEETE2HRET 2HFOHKRE
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SpFgEbe?, dEE R REORE R v 2 =3 ARRE R AR B IE B R RE N R 1)
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EOVREDKRETEPARBECETFHTESDL?
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1. R - FERBLEREICB T 2167 2 5 A4
P

OF JF BB, M I, MaXm T, BEHE—,
WIEAFLs, HAEHELS, KERTLS, W6 L3 (ALBEREFE
K27 B 95 e AR A Y, oI 1 0 o K 2% R i Al 2 3 B R A A
2282, ALBREERL R 22 R AR R G - BRI A IR 273 1E3)

[HR] MRASE SRR Tl BERAYRA 3 5 WD IC X - T
N WD ML BRI 53 % WD - WS A0 - A s R R (Hemo-
lytic Disease of the Fetus and Newborn, HDFN) % #HE$ 5 Z &
BHY. FORREZFNT A EIIEFICEETH S, 40, MK
BIARBEEITIROF ER L 2O BEN G L L, TRENORAH
K. 1gGH 7 27 5 A B X OPihili & 2L o w i W o 4 i % AT
L. %727 5 AEH SR I AS B A 3R I & % HDFNFSAE T3l O 457
B E2»BEEL 2O THRET 5,

[ergeds X O] M4BT L 72 1B 1060 & Az L 72 1061 % )
R, D 20 EFHERP PR, 1gGH 727 5 A, Jidkiiis &
OB A R O AR MLERPUE B O A 2 % STz PUARIIE B X OBl
. BEHOCRE W RBRAE 1 CRERR L 720 PURRI EIZ. BUSHE AN R
YVIZF L7 a—vi v, SO o302 1 SO0 350 ) 78
ToOMER 7 a7 Viki2 175 72o HDFNJSE R Z M. i
i & RS 2 BT — & DERZ TV L 72 1gGH 727 5
EFTIZ, 70 =% 4 P A=F =%, KlgGH T2 5 AR
BEERAR % DT L 720

USR] AEaR1060 & 0 il S h2zdifk o U, JEEAHI, HleT
161, PiDisAh 2B, HiJra A3261% L THE & c & Dirdd SHR A7 #1451
BITH Y. HDEN & B S N7EFNIZMERA (PUARAMIL, 0244%)
DIPITH > 72 HDFNEZH S 8 E R ol B X ORIk X
D15 N DTHER T OPURIZEPUR IS T 248 B2 20, 7
2—H% A4 b A—=F =X BY T2 5 AN TP TIgGl., Rk
W I3 IgGL B & TG Wtk 2 38 72,

[5538) Bl OBEAKIL & 7= BR A & W2 L 72 ) THDEN®
FIEDMER S NIz AREITHBWTD . Pk M & Hukfii 12 m
Z~ IgGY 727 5 M b HDFENFHE# PRl CE AN T-CTH 5 Wik
PEdsRIE S iz,

2. NASHERN 72 DL LDL-TGAil O A7 i

OB I E, SREHT2, GRS, fefl—#e, KEETY
OUBERERS, T340, B R (bl KER AR Rl 2
WFgERE!, b8 Pt K 22 R B A A B R A 22 Rk, Wk
AL R, 7 2 h AR s e, AL IR PR A P % K
25)

(5] MPLDLIEI L AFu—i, Y VIRE. R (TG).
¥ 87 (FiZapo B-100) 2SR s b, UWIZEE Tid. i
AERPEFEICBNT (1) LDLAARWBLZZITTwb 2 &,

(2) LDLOK %4 AHBEHLDLEFMRETH L &, (3) TGH
®WHPZ\WI L (TGrich LDL) 2t L7z, k4 ik, 7 a
— VRPN 26 (NASH) OLDLHOTGE®RAI L A5 u— )b
WCHARTEZ W L 27 VIEBHPLCEIC X Y #I% L7, NASHE ¥
FEYENRIGITF & OEINIZITFERIC X 22 W25 T, IS4
I =N =P EDBHETH S, I TtodIZ Xk > THE
HrEE RIS LDL-TGRIE A PAZE S . il 220 5 3 1 2 MR LB 3
WHE & 72 o 720 AWFSETIZLDL-TG2SHLMPE IR I & NASH % 8 71
LA E ) o BEE L7z,

[J5:] WK Be LB IR X 0 St S 7w H (n
= 154). HHMYERPIFEE (0 = 9). KONASHEE (n =
35) DI E MV (WHRAES | 18-69-2), i HEEICIZT ¥
HEMBRR AL T -y 2 E0 72, TEZFMEAE E LT,
LDL-TG. T-CHO. LDL-C. TG. HDL-C. HDL3-C. small dense
LDL. RLP. apoA-I. apoB. AST. ALT%Z &%l % L 72,
Tukey's multiple comparisons test% ]\ C3# MR 2 47 - 72,
F 72, HAEPERRIIERE E NASHEE O N e 2 A3 572012, &M
H-ToOROCHIHEA & Ih# FIRifE (AUC) %Rz,

[ %] LDL-TGMIINASHEF CH RIS HMZ /R L. /EH. W
PENRWIIF. NASHT# 4 O F3#1#1314.7. 14.9. 19.2 mg/dLTH
720 ¥72. LDL-TG/LDL-CIt d F 7-NASH¥ TH HICH 2R
L. &4 OP3fE120. 119, 0.122, 0.194Td - 720 LDL-TGHHH
HTHOROC-AUCIZ0. 778 & BLlif T - 7275, LDL-TG/LDL-CIt @
ROC-AUC 130. 857 & HIZHIM L 7=

[%iaw] NASH & ¥tk IRIF O 83 ICLDL-TGAE M TH 5 2 &
RSNz,
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3. WL, A LS —H—. B X eGFRO[MMiYE
OMmERE, WEdd, RINEL, BEH2, O,
A, edE s, B B OWNERKZERRL)

[HY] RLFEICRD SN MHAIEEATH AT L2 L
A HN 18 LPFLL L o 13 C IR 4 1 it Dk 58 <o 795 B 3 2 9 A
BT —A—LRY Db, BT (CKD) BHIIHBW
Ty MR HIRAAL S~ — H — 13 R BRI EE (eGFR) &0
BRI ST WA 25, BUEE TICZh S OME IO Ww
THRE L7z o hilEiddv. k4 ik, MA. RAELE -
—. eGFR& OBMPEICOWTIRHT L7z [WREFHi] d5icik
RBAR127B1 % M U7zo FIAEO BRI UCBE 23 (LR
MO0 FREZRBD R, LAV TR 2 389 % 251l LPFAR
G LeOV2 s i TEAES MR LPFRLE. F 7203488 FAA DA oM
Ha#RD5) 1ZX5 Lz, WERSE< —H —12id. L-FABP. JRB2
mG. NAG, pALBZAMH L7z MaldT & L THHE L Xv0-2&
K~ — A —WT—I0RES P - £ EILEK (Bonferroniih) %.
L-FABPE ZDflid~— 5 — L O THBEGH 2. BB
eGFRB X eGFRZALE (BIZWIM © V4ER) & BISHAR O£ <
— A — M CTHIER W 2 M L 720 [RER] PR L XV TP
WCAHRAEZ RO OILFABP, JRB2mG (Wi d LX)L0-2MH)
Tdh o720 LFABPIE. MORAELFE~ —H — L ARELHENZ R
L7z BIZPIIAIE ®eGFRIZMA L X )V, L-FABP. JRB2mG.
WALBL fFE M2 R L7cs 14EM TDeGFRELH XL
FABP. JRB2mG. NAGH X OUALBE A &AM 2R L7 [
Lo] MHEZREMERE— ) —EHZICHME L, 14ER DeGFR
KFRIEHIREAY T —H — EAREICHEL Tz, CKDEHT
IS 2~ 34 D eGFROK FHIZ KM BEAE~ORITZ Tl
LI BHETHLIERMEENTBY., Lilv—2— 3B TFHD
LRI DIEIRBENT,

4. ERRUR BRI 30T B R R M IR R 5 AR
e

ORI, T2 REPSR, e 8, RMWE,
SFEREICY, R 5 G ALBER BeRAT R, b e K 2
PEFEHeA 72, A 7 a2 ) = v 7 WIREHR, AL
i BE IR AR

[EF5] BRbm R R I B VT, BRI OZVEEH OS2 R
MBI 7 & 029 (acute kidney injury: AKI) ZWrIZ
BN WS 2 0B EETH D, ZD72d, AKINA < —
J— % RHBW < — = LTHHAT 2 2 L0538 A DN TV B 75,
ERAFIRIC B W CTIIME 2B W - ST Th 5, Frid
RIS, DRI R N RS S B ORHPL-FABP) 2wV 7-%
RO XY DRBECODTRE 217> T& 7o Sl BB
W B W TIRPL-FABPRED X 9 BB # 2 /R L TW5bH 2 &l
BL72OTHET %,

(5]

(%) BARBRBRIL ¥ U39 B LM B RIL S ¥ T2 M

(RIR) AR RRMIE S WIS T, FEREINR. 61
M. MifElIHH2 560 HORWIR 2RI L 720

M) 97y 7 AGEEEFEMEE TS ) V7 1 7LFABP

FARAT 14 HV) 2T, ELFEHB AT ELABOSPECT
0080lZ T 24T - 720 15 5N 72JRML-FABPIZR P Criti TR
L, #iEzfio7e,

(Mt %)
Studyl : AR BRIMN B X OBRE R M % O )R P L-FABP
Study2 : =R R AN O #) IR P L-FABP & & LI [E] (WIT-
TIT) & OHH
Study3 : AR BRME L O MR P L-FABPO 5 & & ILRE [ DA
SO & DR E A

[ ] AR O 1R R L-FABPOF-141223039 + 3794. 4 pg
/gCr (CE¥+SE) Tho72. mAMIZ75921. 6 ug/gCr. R/ MiilE
387.3 ug/gCrTdh o72. 72, MBFBHM O WIRPL-FABPIZ
2515.5 ug/gCrCdh - 7oo A RAEM# 03961 D # IR HL-FABP
LIRFHIMERE (Warm Ischemic Time : WIT). #FHILEFRE (Total
Ischemic Time : TIT). #RFEBIREFEOFBIIFRDS N o7

U] — el 2 SRR I 3\ T WRAL-FABPO F 513 1M
R OB ZZ T TB T, MRS 23 PR RSZ oMz
P X %2 EAURIBE NI,



5. EBIFHY ANV ZOMETRIM S X O4REN T 7= v
F 7L v 2 Areal-time RT-PCRE: DB
Off B, /A &, B, (ol —iR, 2 H 5k,

WA 52, WA KB (AR FdtiEE 7 o
7ML v & =L, el AR v 7 —2)

Hat] ERFRY A VA (HEV) ZEBMTFROIEKN Y L VA TH
. HARTIEFISEE TS L4 & s, 433 I D D
ER VT, ARIEE XA O BB EE A W S LA ST w5,
Je it Tl ML A ERT 2 5628 2 8812, BRILE 2B W CTHEV #%
BHIERA (NAT) Z23#Rf7mICEliLTB Y, HEVEHKKIZD
WCIERNAE B2 CTREB NI X 2 8 In TR EZIT-> T
WAHH, THICREHZET S, 22T LR OMEENELE L
T NVF 7L v 27 Areal-time RT-PCR#: (#EWPCR) DRI #2147
Of:@fﬁlﬂ:l:j—éo

[HiE] 38, UM 7 — % v MEBIZ. 2 ZFRHEV ORF2
/'3 ORFIHA S ®IN L 720 FHIETHORERY 70— 71251
B EEMNT S LT BRI L. RG2S 5
M S N 7=3BI4K B X OABI3ARIT D W T 2B BE R RS L % 18
L. &40, 2 miA SR i L7z, EPIPCRICK il (N
=24) ZERL. 70y bW ) BIREZF L, %
724 20164E1 H A 520194E5 H F TITMI & 7285 R B o
HEVEHERAR38IAIZ D W THEPIPCRZ %0 L 720 50 TU/mlki»
IR I57AR L . 0. 2 mIl I D 8 MIPCR TR C & 72
o P2BARIZ DWW TIE, BEEII I M4l mlZ2 L7z,

[R54] SHIPCRIC & 2l {5 T- M et T C O ERF R #94. SHE [
Thoto EHPCROMMIEE X, ML mIEHFICBWT, 3R/
T32 TU/ml. 48165 TU/mlE i ENizo T /2. HEVEMEBR
38IAHIZA2ANZ D W THEIIPCR T E S N EFHNZ, R
MO LT L7, BHATE LRH o 24 RITKRE (P
11 TU/ml) TH -7,

[#iam] SHIPCROBAFICL V. BIRFHRYSE T TORFERERIASK
WA SN 72e L72Ato Ty BRILE AR ANDZ B E3ER EHREE
WA B ERUIT 4 0 1695 05 6112 AR 2 A4 %) 2 15 R At 23 5L 09 42 ) g &
ho

6. HIVIEEATPEBRA OILERS EESNC 351F RS — 2 v
—OiGH

OF M 8, Mg, BB, B3, W EY
ME WP R — F0, M3 06, R 6 gE 2T,
LGSR Ml mZ O HMAIASS, M IES (iEdE R R
PR A, E L A A TR R v & —2, LSIX
FA I YRS, LR KIFANL F AT 4 ANT v A4 %R, H

SEIEHSERR TS, AL K R AL - W RS, U K2
WBEME R, SRR e > 7 —F)

[IZ U D] HIVEEAI PR 6 ) 7 PLHIVIEH] 2 3R IR S 2 720

DRETH 2 M. FMidk THBEDPR L B 720 h0 508 5 GE M0
(EQA) ZHEMiLTE 7o Y~ TNV IHBBIMAEZ T V224
1%, IR O minority variant (MV) Q#EIGAAH RO L &
DFHIAWEETDH > 720 AL KLY —27 = V% — (NGS) 12X
0 MV O #2501 L2z % SRl >~ 7 v & L22EQA DS # ke
U720 [HE] EIN10MERC GG >~ 7 v Aketk % B L 7zo 450t
BOFHETHELERLTD DV, 70577 —Eh o NilnGEEE
(PR/RT) 4 v 575 —¥ (IN) OHERVZINEL, 2D
. HMiR%D SR EFAPCREM ZHIL L., 9 b IRk A3k D
PCREMWZMiSeq (A VI F) WCL VN 2B % o720 locific
A, T. G. COE#EGEERL., v M+ 74l (CO) 5%M LD
WaIE O Sl H 2 e U7ze [RSR] o o/ —i81C X 2 HsEd )
(SFLmEH] . 2% Pl ECT—F L2 Hi3k) & NGSIZ X % 3LmnEds
(NJE5@EES)) & D—FHZIZPR/RTTIECO 5% T99.6% & it b 5
<L INTIZCO 10%T99.1% &Ik b Eidr o720 72, CO 20% THE
K L 72Nl R A & 40 % o35 LKL A & 03— IZPR/RT T
99.4%. INT99.2% Tdh o 7zo [F%] SImESIIMV 5-10% T
DFHIITH 5 Z AR E NI, NIBES] (CO 20%) X 5—
FRIFSHMAINC L B E HREOHE o 720 NGSIE 8 K% A
DERMN BRI DM A TELZ NS, XY IEMZEQAD
FHICENTH D EEZDND, 5tk SV~ IV EEHEL LR
HBLETH B, AWFFIZAMED [ FPARATHIV B O 2 O A i
PRk R B IEIRIC S A58 ) 12 & - TEMiS Nz,
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7. WKL O L
B oW

O s, RINFEI, ARG, (el —Rp, Am sk,
WA 452, A2 KB (BEARFtatiEE 7 o
7 Mt v & =1, iR e v 7 —2)

ZIMRARPR A — FEEICBT 2 Tuy—
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Aiv, BioMajesty JCA-BMO130Tll & L 720
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BBROBIGE L2, S 51T, SiLEHZH 2L N—T (¥
4 D) BT REERR AT > 720 72, DDTIC & 2 JRiEE pE £~
DYE- 2% 5720, LC/MSIZ X 2DDT R ML 0L 75 %
fTo7ze W] hFcofiis»S. DDTIIMENEZ 7125
TR EM (ROS) OF L WA 25 &l L. F bl big#
. —HMOBEYCHEER L THIHT 22 &b oz, 20
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17. Plasmalogen species protect HepG2 cells from lead-induced
cytotoxicity and lipid oxidation
OWU YUE!, Chen Zhen!, Wageh Darwish!, T4 &2,
HOBE (i RAIRAER 2Bt ALBROR AR DS 3 K e 28 %
#2)

Plasmalogens come from dietary phospholipids and are consid-
ered as potential protectors against oxidation-related disorders.
However, the protective effect of plasmalogens against Pb-
induced cytotoxicity has received little attention. In this study,
ameliorative effect of six synthesized plasmalogen species
(namely choline plasmalogen 16:0/18:1, 16:0/18:2, 16:0/20: 5,
and ethanolamine plasmalogen 16:0/18:1, 16:0/18:2, 16:0/20 :
5) in Pb-treated human hepatoma cells (HepG2) was investigated
by a combination of bioassays and lipidomic analysis. The results
showed that Pb caused a significant reduction in cell viability ac-
companied by an increase of reactive oxygen species. These ad-
verse effects of Pb were almost entirely prevented by plasmalo-
gens. The cellular uptake of plasmalogens was confirmed by lig-
uid chromatography-mass spectrometry, and the cellular plas-
malogen content was observed elevating when co-treated with
exogenous plasmalogen species and Pb. Moreover, phospholipid
hydroperoxides (PCOOH, PEOOH) and lysophospholipids (LPC,
LPE) resulted from Pb-induced lipid oxidation and subsequent
degradation were largely eliminated by plasmalogens. Further-
more, the cell protective ability of tested plasmalogen species
were mainly due to their vinyl-ether linkage on sn—1 position. In
conclusion, exogenous plasmalogens protect the HepG2 cells from
Pb-induced cytotoxicity and lipid oxidation. These results indi-
cated a potential utility of plasmalogens for treatment or preven-
tion of oxidative stress-related diseases, such as Alzheimer’s dis-
eases and metabolic syndrome.

18. Compositional analysis of lipid droplets in HepG2 cells af-
ter treatment with oxidized lipoproteins
ORojeet Shrestha!, Chen Zhen!, #1821, T #4 &2,
HOBPE (i R A IRAER 20T BE!,  ALIEORAE PR R %58
FEFFR)

[H#] Oxidative modification of lipid droplets (LD) can induce
inflammatory events that can potentially progress to severe liver
disease. Since the oxidatively modified lipoproteins carry consid-
erable amount of oxidized lipid that can be taken up by the liver.
Therefore, the present study is designed to investigate the role of
oxidized lipoproteins in the formation of LD rich in oxidized lip-
ids in liver cells. [J7#:] A fasting EDTA blood sample was col-
lected from a healthy human volunteer to isolate VLDL, IDL,
LDL and. Oxidized lipoproteins were prepared by incubating the
lipoprotein fraction with Cu2+ for 2, 4 and 8 h. LD in the HepG2
cells were induced by incubating cells in medium supplemented
with 0.2 mM of each oleic and linolenic acid followed by treat-
ment with the oxidized lipoproteins and incubated for 24 h. Sin-
gle LD sample was isolated from the cells and were analyzed
spectrometry equipped with nano-
electrospray ionization. [##%] The amount of triglyceride hy-
droperoxides (TGOOH) in LD treated with native VLDL and IDL
less than 0.5%. The relative amount of TGOOH in LD depends on
the degree of oxidation of VLDL and IDL. As high as 5% of TG
were oxidized in the cells treated with oxVLDL oxidized for 8 hr.

with  Orbitrap mass

Treatment of cells with oxLDL and oxHDL is associated with a
significant increase in the concentration of cholesteryl ester hy-
droperoxides (CEOOH) in LD. [#:#i] TGOOH and CEOOH in
oxidized lipoproteins can be incorporated in LD in liver cells.
The incorporation depends on the degree of oxidation.
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19. Study of polycyclic aromatic hydrocarbon-induced mutagenic
activation in HepG2 cells
O ', Wageh Sobhy DARWISH!, T-#E{ &2 = HER
(A il R F R BEPERLEAFZE R, AL DR e HE K 522)

[Background] Chrysene (CHR) is one of the polycyclic aromatic
hydrocarbons (PAHs) that is commonly produced in the environ-
ment. Chrysene is classified among the priority 2-PAHs. The cy-
totoxic effects of CHR on human liver cells had received little at-
tention. Therefore, this study aimed at investigating the cyto-
toxic effects of CHR on HepG2 cells. Furthermore, CHR-induced
oxidative damage on HepG2 cells was examined. The effects of
CHR on the antioxidant enzymes were further examined using
real-time PCR and their-dependent enzyme activities. Finally, the
effects of CHR on the Nrf2-Keapl metabolic pathway were exam-
ined.[Methods]HepG2 cells were exposed to food relevant concen-
trations of CHR for 24 h. Cell viability was tested using CCK8 as-
say. Intracellular reactive oxygen species (ROS) was measured
using 2’,7’—dichlorofluorescin diacetate as a substrate. CHR-
induced alterations in the The mRNA expression levels of the an-
tioxidant enzymes were determined using qPCR. GST and CAT-
dependent enzyme activities were examined using CDNB and H2
02 as substrates. CHR-induced activation of Nrf2-Keapl pathway
was examined using the reporter gene assay.[Results] The
achieved results indicated that CHR had clear cytotoxic effects
on HepG2 cells. These effects were positively associated with
CHR-produced reactive oxygen species. CHR downregulated the
antioxidant enzymes including GSTO1, SOD1, SOD2, CAT at
both the pretranscriptional and the functional levels confirming
the oxidative damage of CHR.

20. Cadmium-induced oxidative damage in human breast can-
cer cells (MCF7) and protection with fat-soluble vitamins
OWageh Sobhy DARWISH!, T-347382 # B (LK
FRFBRMEREOTEBE, ALBEPRAEEEHE R %)

[Introduction] Cadmium (Cd) is a toxic metal that is regarded as
a metallohormone with estrogen-like properties. The cytotoxic ef-
fects of Cd on in human breast cancer (MCF7) were proposed to
be associated with Cd-induced oxidative stress and to involve
lipid peroxidation. Therefore, the present study aimed at identifi-
cation of lipid hydroperoxides produced in MCF7 exposed to Cd
at environmentally-relevant levels. [Methods]MCF7 cells were ex-
posed to environmentally-relevant levels of Cd for 24 h. Cell vi-
ability was tested using CCK8 assay. Intracellular reactive oxy-
gen species (ROS) was measured using 2’,7’—dichlorofluorescin di-
acetate as a substrate. Cd-produced lipid hydroperoxides were
quantitatively estimated using LC/MS. Furthermore, Cd-induced
alterations in the mRNA expression levels of the antioxidant en-
zymes including glutathione-S-transferases (GST) O1, NAD(P)H
dehydrogenase [quinone] 1 (NQO1), heme oxygenase (HO)I, super-
oxide dismutase (SOD) 1, 2 and catalase (CAT) were determined
using qPCR. Protection trials using fat-soluble vitamins were ad-
ditionally tested.[Results] Cd induced cytotoxicity and oxidative
stress and produced a series of 26 lipid hydroperoxide species in-
cluding 14 phosphatidylcholine hydroperoxides (PC-OOH), 9 tria-
cylglycerol hydroperoxides (TG-OOH) and 3 cholesteryl ester hy-
droperoxides (CE-OOH). Among these hydroperoxides, PC34 : 2—
OOH, PC34 : 3-O0H, TG60 : 14-O0H, TG48 : 5-O0H, TG60 : 15—
OOH and CE20:4-O0H were produced in a dose-dependent man-
ner, suggesting these as possible biomarkers for Cd exposure in
MCF7 cells.



21. TFried oilinduced changes in xenobiotic metabolizing en-
zymes in human HepG2 cells
OJin—Kui Ma'2, Wageh Sobhy Darwish!, Min—Cheng Gao!,
Hui Tan!, T-323, B PR (Abigd KPR AER 0 7%
FBet, EEpEABEz, ALIBRIRAEREHE R 23)

[Background]

Heat treatment of the oil release abundant of chemical sub-
stances including polycyclic aromatic hydrocarbons, heterocyclic
amines and others which might have adverse health effects on
the human health. Therefore, this study was undertaken to exam-
ine the cytotoxic effects of the fried oil extract. In addition, the
fried oil-induced oxidative damage was further examined. Fur-
thermore, the effects of the fried oil extract on xenobiotic me-
tabolizing enzymes (XMEs) including phase I, II and III enzymes
were examined using real-time PCR.

[Methods]

Qil used for potato fry was collected and n-hexane extraction was
conducted. Human HepG2 cells were exposed to the methanolic
extract of the fried oil at different concentrations ranging from 1
ug-lmg/ml for 24 h. Cell viability was tested using CCK8 assay.
Intracellular reactive oxygen species (ROS) was measured using
2", 7’=dichlorofluorescin diacetate as a substrate. Transcriptomic
changes of XMEs including phase I, II and III enzymes were ex-
amined using qPCR.

[Results]

Fried oil extract had significant cytotoxic effects on HepG2 cells
at 1 mg/mL. In addition, this extract induced oxidative damage
in a concentration dependent manner. Interestingly, fried oil ex-
tracts upregulated phase I enzymes while down regulated phase
II and IIT xenobiotic metabolizing enzymes.

22. BBV VI X 2POPGIREIEOBALIC T 2%
ORYRAL & Wk, T30k, B MR (b KR 7
PR AR, AL AR R R K 522)

[(HI] Wivr—7 72 % ¥ MMl cHs T2 ER L TB
0. MioREE 2T S, MEsELLDZBiwTwb, it
—7727% Y MEN%AY) VIRETHREShTBY., ZORTY
PC. PGHHEDBEL #HD TS, —F. KATOF YV VIZIFHO
BIUCARPICR AT 5720, MidkiE S ns, MioREBRLchiilcgk
SEAGE S B, BiEEEE T ¢ 22 0HEd b b, [Hik] £BRT
i 3 L 7 B ® & POPG ( 1 - palmitoyl-2-oleoyl-sn-3-
phosphatidylglycerol) TH %, N5 DIE % v TREMIIRE
OWGTIREER L, FV VICRHE L SO VY v RER
B, 4V VBEEES . BREXTHOMRENIEINL ., B55H
M BT (Orbitrap LC/MS) (2 & 0 BALIRE o 4 1M i %
M U720 [R53] B{LIRE & LCTPOnPG. PAzPG. Second ozon-
ide (SOZ) 23y E sz, 100 MBEZELZBTH., K80% D
POPGHMRAIL S, BRI 2SHINS 212 L LS 5 ®23Hm L
FLlio /. TAINWEVE, o~ b2 7 = u—), DHMBA%
EHBAL Z R L2284, POPGASAEICHMLE L. [#
2] POPGIMKIEEDF V' Y FTh, MM THBILIhLZ L 2%
WU 720 MiBAEW R 23 L Cl etk L7ze 7 23w
E UV, o-h a7 xzua—)v, DHMBAZ%Z &%, *+V ~ 12X 5POPG
DBALZRILT A EDBM SR ot TAINVE VDD X
VR EBILER 250, TAANE Vo~ a7 20—V
ZRERRM U726 MEMERD 5. KHAORERMLUZE X
0. BBLIERARNIC B AW S E ko T,
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23, FV LIk aiY—77 2% v M) VIREBORE & etk
ND
Of W1, B 5B, mHEEe, T30E8, M f, 5 BR
(b 38 K2 K2 B B 2T 7 bet, AL R 22K 22 e B 22 AF
ZeRt2, ALIRPR I SR K 573)
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[EM] As one of the major components of the lung surfactant,
the unsaturated lipids play essential biofunctions. But the C=C
bond in the alkyl chain is a weak spot that can be easily attacked
by ozone, which is a universal air pollutant. In the present study,
the degradation of the unsaturated phospholipid in ambient ozone
(20 ~40 ppb) is studied at a molecular level. [J7#:] The single
or binary mixed monolayers of a saturated lipid and two unsatu-
rated lipids were made by LB method on the water surface (22
) in an atmosphere-controlled chamber. The phase states, mo-
lecular structure and surface morphology of these monolayers
[ -
#%%] All the lipid monolayers are stable in the nitrogen environ-
ment. However, ozone (20~40 ppb) is introduced into the cham-
ber, only the saturated lipid, keep stable, while all the monolay-
ers which contains unsaturated lipids become quite instable. The
C=C bond in unsaturated lipid is attacked by ozone, and the ter-
minal nine-carbon portion is get away from the monolayer. And

were characterized by a combination of various methods.

several kinds of oxidized lipids are generated after ozone expo-
sure.

24. Quantitative profiling of fatty acids in human plasma by
derivatization and LC-MS/MS
OBt &', " %A, Wu Yue!, 2y —1F¥a2l X%,
TRAEL2, B BEE (el KA PR AER = se ke, AL AR
PEBEHRR R AR 2 F2)

[H#] Fatty acids (FA) have been important in clinical diagno-
sis for long, which makes the increasing need for a fast, reliable,
and economic approach to determine FA from short to very long
chain by widely available equipment and with high-throughput
capacity. Herein, we describe the development of a practical LC-
MS/MS method for the simultaneous determination of SCFA,
MCFA, LCFA, and VLCFA in human blood. [J#:] The 2-ni-
trophenylhydrazine derivatization coupling with LC-MS/MS de-
tection was utilized to simultaneously quantitate 18 FAs ranging
from C4 to C26 in human plasma. For methodology validation, se-
lectivity, specificity, matrix effects were evaluated, as well as
[ #i] The
sample preparation protocol was optimized and extracting with
diethyl ether-potassium phosphate buffer twice was found as the
highest efficiency along with economic feasibility. Under the opti-

linearity, sensitivity, reproducibility, and recovery.

mized conditions, all the FA showed excellent linearity (R2 >
0.999 for each), sufficient sensitivity (LOD 0.2—330 fmol and LOQ
2.3—660 fmol for all), favorable accuracy (recovery ranged from
98.1 = 3.6% to 104.9 + 55% with coefficient of variation no more
than 8.6% for all), and negligible matrix effect. In the clinical ap-
plication on 30 healthy subjects, compared with the previous
HPLC-UV method, the developed method showed high reliability,
[#i%%] The estab-
lished method showed the potential to apply to not only diagnos-

as well as reduced time and reagent costs.

tic practice, but also nutritional and epidemiological studies.
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