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WE: B WIRZIRE (sesamin) Xt RIS MLAE AR (SH-SYSY) 2045 4 fh b 4 B AL, 773k
SH-SYSY 404270 T2 100 mmol/L #4805 32 51 5 10, 20, 40 pmol/L Z R ZL[FMFFE 36 h, MTT il & 40
MUAETR A, LA 40 i 3 R AL BRI S (LDH) 7KSF-, ELISA #33 DNA J B K~ B 2 R R 4 & 2 46 11 -3
(Caspase-3) i, 2', 7-Z@YOCH ML IREE (DCFH-DA) REFEAR A Im PR (ROS) BY/KF, 120 & A i
MNP RE (MDA) | BAEYBLE (SOD) | & LENE (CAT) FEFEAAMH K (GSH) Gk, JGREHEA
U240 L o e AR RS — A% R R (NADPH) LRSS £, SEBT2E0E S a il NADPH (A IV & p47phox mRNA
ik, Western blot {5 4& | p47phox 1321k, 4R  ZIMRE IS HEIER T SH-SYSY 4 il iy A#1% %, i 41 ie LDH
B, BHAERFESS0 DNA Wi, BE{IK Caspase-3 1tk [N ZERRE GBS IS HE T SH-SYSY 4fiffg ) SOD, CAT
F1 GSH WyTEHE, THERAIMLANAY ROS, i NADPH % ALHETG M & p47phox mRNA FIEE H BRIk, &€ ZRE NS
W SYSY AR s B A SR VR, HALSI AT 68 5404 /L Adm ikl NADPH S ALBEE A G,
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’

ABSTRACT ;. AIM To explore the effects of sesamin on cell proliferation and its protective role in cellular oxida-
tive injury induced by high glucose to SH-SY5Y cell line. METHODS SH-SY5Y cell in 100 mmol/L glucose
medium was incubated with 10, 20, 40 pmol/L sesamin for 36 h. MTT assay was used to evaluate the cell prolif-
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eration of SH-SYSY cells. In the meantime, the levels of lactate dehydrogenase ( LDH), NADPH oxidase, super-
oxide dismutase (SOD) , catalase (CAT) as well as the levels of malondialdehyde ( MDA) , glutathione ( GSH) ,
intracellular reactive oxygen species (ROS), Caspase-3 activity and DNA fragmentation were measured with or
without sesamin treatment. RESULTS  The treatment of SH-SYSY cells with sesamin was associated with a
marked diminution in Caspase-3 expression, LDH level, DNA fragmentation, intracellular ROS and MDA levels.
Additionally, the cell viability, GSH level, SOD and CAT activity were notably elevated by sesamin, whereas the
activity of NADPH oxidase, the mRNA and the protein expression of NADPH oxidase subunit p47phox were attenu-
ated. CONCLUSION
tective effects may be related to its antioxidant action and the inhibition of NADPH oxidase.

KEY WORDS:; sesamin; high glucose; SH-SYSY; antioxidant function; reactive oxygen species; NADPH oxi-

Sesamin can attenuate the high glucose-induced neurotoxicity in SH-SYSY cells. Its pro-

dase

A FL SR I SRR R IR, [RIAT
SRS SR g1 BYI =10 A N A L /) O (S P
He B B ey o RAR Z G . Bl B BEMA R
SRR, 2 BUBEIR RARE e R R, 5§
A5 7 R UIAR D AR o L =g IUMEAE &
2 TR PR T B0 2 78 RN Ak R AN ] 48 ] 6 B IR
TR o K A B B T IR A ER 8
LGP 2 RGBT . RO TR,
W5 R 5 4 2 1R A TR 50 1) AN ) 4 AR =2 R 25 DT
MRFR, WATRFER, TERZHIERINEHRLLEM
AN SRR, 2 TORE R A0 A R A 4 AR 1 XL
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ORI S & DR B AL N B, S S 30U
MR T, 3 Z TG PE % (reactive oxygen, ROS)
A RN A 254, SR AE A B 2R 5 T &
BEINEZE, A, DNA i, [FEHE B fe gt
bR A AL 0, SRS — EAL A A,
T TR A B K B SR O R

ZHEER (sesamin) J& P2 R v 4 JBCAY 79 P
By, BA NS, R MW A AL RO, 2
FREGEL IR . mHHA R KRR 5%, Jf
MBS, MeEm SRR, R R
RE IR BA A ER, Bextdr N-HFJE-D-R 4
ZR (NMDA) Jir 85 AR HE 5 /N B 2 ph 28 oo 4
P31 o IR T T A 5 A T A A 2 1 T 7%
(1 2 B e 2 eI A R P L AR SR A
FHFE A0 SH-SYSY 41 JABTAY A5 98 T 1 4R
LR BT REAH DGR bR, BT Z R E P A VB
KA, SDTERRE A b PR JR] L b 280 ) P B A
SR T BEA A o
1 #elFn7iE

1.1 fmpe, XAESME ZHE (>98%) (L

A AE MR ECA IR AR, it 141123, CAS
607-80-7) ; SH-SYSY #fi il 7 v I F} 2 B - 6 2
AR ST i s MTT I B 38 PaA% 3 (Sigma) 2
F); Cell Death Detection ELISA™ i [ %+ % [G A
A5 20 NADPH S A P AG I ' 32 12 g o 4G I
W& A BRSO A RA R WA LR
il (LDH) Zife#Et:. Caspase-3 7 A il i
FlE (HESHK R 150320, 150621, 141017)
Wy A mRAEEARGIRAF; CAT, SOD, GSH,
MDA T PRGN 0] & 0 R ot AR W BRI 5
B (#HESAKR IR A 20141120, 20150421, 20150312
20150223); Trizol (. RNA Fli$2iX5]) . BeyoRT
cDNA 5 —455 il & (RNase H)  (dt5 KK
150305, 141121) H 3 = KA BARWE 5T T 4
HEy BUE SO E B PCR &0 5 & W0 B i I
An o TLEMIBORBEFE I s p4Tphox HLAANE B 56 15 %
el A YR+ (Santa Cruz) /4 #); ABI 7300
Real-Time PCR System (3¢E N HAY 2% [ ABI]
ANE]) s AR (Thermo Multiskun Mk3, 35 [ FEER

KRB AAD) o
1.2 mpasnim, FHn 2 & LDH #%m % SH-
SYSY 4iffg sy Axd AL (TCIMig HE IR R IR 40 36

h) | A (7% 100 mmol/L jHEHE Y JC 1ML i5 35 5%
FIGFR36 h) | 594 (% 100 mmol/L Fj 4 #E 1Y
TGRS 10, 20, 40 pmol/L 2 ik 2 2 [A] 7
&H36h),

ML EEFP T 96 FLIGEFEMR, HAL 0.1 mL #5537
B, 24 h JSAHMEIGEE, HIRIERW, LR,
G300 A7 AR A FR. A AL MTT (5 mg/mL)
20 pL, 4 h J5, WdsEFRE, A DMSO 150 pL,
P%3% 10 min, fH45 500, BN 2490 nm
PR PWOCEEME (D).
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LDH A6 >R FH 5L 12 5t 20 it 200 L 2 e A 0 55)
Bo BHMPAAN AP, WHEM RS % EIER
120 pL, JAZ]—Fi 96 FLARAHN FLr, #FL57
HIMA 60 WL LDH #:0 TAE#, =i (2925 C),
WEOGIFR 30 min, SRJSTE 490 nm LhIN e WO
1.3 DNA A # % Caspase-3 &P DNA HE
¥ ] Cell Death Detection ELISAP"™ #6371 &5,
R F R 0 W] A3 #: AE. Caspase-3 A6 W i ]
Caspase-3 TR M &, AW EFAME)E, 2
frdn e, B 3% . Bradford 350 % 8 H WK,
PR I BTSN 2 mg/mL, BUFINAE S0 L,
Jim A Caspase-3 g {4 Ji5 4 Ac-DEVD-pNA 10 pL
(2 mmol/L) , Kzl 2% #hif 40 pL J51E5T. 37 CWF
B 120 min, JE 405 nm LW SGHEE
1.4 Zmpe i ROS AR-F-#ml 400 P 3 48 1 7K
RGN R FH 17 A AR ) B, MK R B R 4
o SYSY 4Hf (5 x10°) 510 wmol/L 2", 7'-—
R[IOCE N LR (DCFH-DA) %5 37 CHE
35 min, #RJ5 PBS ¥k 3 i Uk KR4 A MK E.
DCFH-DA #E A4 fE, ] LAk 20 it N 1) s i 7K
it —E S POL R (DCFH) |, 7 1 94 20 i 1y
(3 T R 2R A e 27, T - R
(DCF) o F64r 00606 BE A DCF 9278 5 Al e ke
£ R P9 9 T AR KT
1.5 #mf 3 SOD, CAT. GSH., MDA #&/4m &
6 fLARIE F7 SH-SYSY Zfifitd, 40 i 28 40 hi ik 2 5 i
£, BRI RS B0, WO T 200 pL, 4y
SITE 550, 240, 412, 532 nm JEKF, $HE SOD .,
CAT, GSH, MDA A5 I3k 7] &5 156 BH 45 # 4E I
D 1A,
1.6 2mje NADPH ZAc s & M Aam  fdi FH 40 g
NADPH 4k il 176 P A6 00 ' B 3ok ko 00 300 6
AR UL PR, SRR . AR s, EK
%30 min, 4 °C 16 000 x g B4.0> 5 min, B FI5W .
fii ] Bradford 35354788 1w AN, JRIREAE S AR 1Y
JE W EE N 1 ng/wlo BHBUAR &N i . R
W, YW I, 30 °C B 40§ R
3 min, AIA 100 wL FRMAES,, R EEIEOR, R’
5] (3sZW), RIZIA e AR, ok
FEG TR MRS (340 P K250 0 min — (340
BARBED 5 ming
1.7 £ 3% R ZSHMm pd7phox mRNA £k R
] Trizol HF2HLAMMI P & RNA, fii i BeyoRT ¢cDNA
U B BORF S0k S RNA AT RE SR Y, LA
1680

sk J5 cDNA Rtk , KK GAPDH R NZ,
{diF Hot Start Fluorescent PCR Core Reagent Kit X
p47phox FERI AT 5¢ e e 7 PCR §7 48, WA R .
Hotstart Fluo-PCR mix (1 x) 25 pL, PCR Forward
Primer (25 pmol/uL ) 0.8 pl, PCR Reverse primer
(25 pmol/uL ) 0.8 L, ¢DNA 2 pL, JTCHEE T
7J( 21.4 }LL, E\{ZM:/D\ 50 }LLo %I%f?ﬁﬂ p47ph()x 1=
m] A 5'-GACACCTTCATCCGTCACATC-3", [z [k
5'-GGAACTCGTAGATCTCGGTGAA-3"; GAPDH 1I
m] & 5'-CCATGTTCGTCATGGGTGTGAACCA-3', Jz
|4 5'-GCCAGTAGAGGCAGGGATGATGTTC-3", J.
M. 94 CHiZE M 4 ming 251 94 °C 30 s, B
KIEAH 60 C 30 s, A 35 M, SLREE 3
Wo FFEPFFINFA R 274 FR
1.8 Western blot x4 M| p47phox & & k ik 40
2 1 x 10°/FLIF T 6 FLETIRAR, 40 4320 B hb 3
AT, 0 4 40 M, RIPA % i 7 24 /% 40 M,
12 000 /min, 4 CE.0>5 min, B EWE, BCA &t
TR o 12% 1 %0 56 0 2 - 2R 0 s Tk i
(SDS-PAGE) L7k, ¥ B, 5% M f5 45 = & 5 /4]
60 min, JIA p47phox Pk (1:400), 4 CHEE
W, VEREEIMA U= E 1 h, ECL B2, #
JBE AR 53 AT R e 4938 J5 LA p4Tphox 5 B-Actin 25717
JRPER LB 7R pATphox IYARRT A
L9 “itFam FARLE « irifEE (v x5)
TR Gt MR A SPSS 19.0 B, 4 (A AR
RN ZE T 2081, AP <0.05 BERA 51+
2 ZBER
2.1 MTT #ml 2 k& xF SH-SYSY Zm f 69 1% 47 4F )
MTT 455 /R = B 41 SH-SYSY [t 84 4 %58 1F 5 41
BRI FEAE (P <0.01), 1fif 10, 20, 40 pmol/L 2
JRER AL A R (% SH-SYSY 358 1% PE i 3%
BT (P<0.05, P<0.01), 458 0LF%E 1,
2.2 ZRFE AR T LDH KF DNA K5 B A
Caspase-3 EMe9 % s EfEZH LDH /K, DNA
Bedd Fl Caspase-3 {6 VEACIE W 4L R HTHi (P <
0.01); S ILE, ZRRE D, &l a4 LDH
KA B BREE (P <0.05, P<0.01), {H
AR (P>0.05), ZHREEM,
Al EZH DNA R Beat B R s/l , Caspase-3 it
W FEAR, SEdMmAgit 28X (P<
0.05, P<0.01), g5 FE 1,
2.3 ZkFEarwmie N ROS 9 %h  SIEH 4
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*x1 EREXAEAES. DNA FEB. LDH kF, Caspase-3 & ROS iFEMMZN (X s, n=3)
Tab.1 Effects of sesamin on cell viability, DNA fragmentation, LDH release, Caspase-3 activity and ROS generation in SH-

SY5Y cells exposed to high glucose (x +s, n=3)

251 F4t/ (pmol - L") D DNA F Bt/ (% 1IE%#4H) LDH/(% 1IE#4)  Caspase-3/(% IEH 41) ROS/ (% IE#4)
EH A - 0.59 +0. 06 100 100 100 100
b - 0.32 £0.05"  236.58 +39.35" 289. 37 £29. 54" 286.44 £28.32"  234.32 +31. 13"
ZIREMG R4 10 0.41 £0.06*  185.21 +27.35* 247.34 +16.23 223.51 £29.41*  189.24 +21.37*
ZRRE ] ﬂz 20 0.47 £0.05*  164.52 +21.52* 211.42 +24.34* 197.34+19.21%  178.33 £18.42*
ZRRE 40 0.54 £0.06*  144.83 +£19.23 ™ 156.78 +21.51 ** 162.37 £16.52*  136.43 +19.57

T SRR, P <0.05, 7P < 0.01; HIEHAHEL, P <0.01

Fo, moMidianii s ROS Wi EF & (P < i (P <0.01), GSH, SOD, CAT &M & T &

0.01), MiZMEM. . &l Ed 6 D ae
/CETBEE S0 ROS #£ik (P <0.05, P<0.01),
ZERWFE T,

(P<0.01), MZRREREH &0 24 aE W] W REAR 40
MO MDA B35 (P <0.05, P <0.01), 2
L. b SR ALRE M B a%5R GSH, SOD, CAT
2.4 ErFsrmieA GSH, SOD, MDA, CAT # (%) (P<0.05, P<0.01), o2 pEmE A&
e HIEWAE, wbig MDA fyiE N B AEHEMR . SERIE2,

K2 EHREXAMA GSH, SOD, MDA, CAT & (X s, n=3)
Tab. 2 Effects of sesamin on GSH, CAT, SOD activity and the level of MDA in SH-SYSY cells exposed to high glucose

(x+s, n=3)
F/ MDA/ GSH/ SOD/ CAT/
21 5]

(pmol -L°1) (nmol - mg prot ') (mg-g prot ™) (U-mg prot ") (U-mg prot ")
EwA - 0.247 £0. 021 2.934 +0.424 19. 823 +3. 533 1.875 +0. 431
[ | - 0.525 +0. 024" 1.497 +0. 324 9.142 +1. 386" 0.864 +0. 121*
ZIRFE M B4 10 0.423 0. 021 1.734 £0.223* 11.468 +1.873* 1. 158 £0. 156~
s Likilei| 20 0.321 £0.026 * 2.256 +0.284 ** 13.745 £2. 116~ 1.367 £0.213*
ZRRE SRR 40 0.294 +0.033 ** 2.533 £0.453 ™ 16.386 +2. 645 ** 1.628 +0. 244 **

H: SR e, " P<0.05,

P <0.01;

2.5 ZJkEt NAPDH &AL & M & pd7phox mR-
NA Fe &G R X 6% a  SME4] NAPDH S 1L g%
P4 . p47phox mRNA K8 [ 3R 8 B4 0E & 24 i 2 T+
m (P<0.01), SEMdE, ZMREM. .

HIEHWH L, ™ P <0.01

e 79 i 2 24 B B R R I NAPDH. Sk il 4 9 sk
/> p47phox mRNA K EHMFERIX (P <0.05, P<
0.01), ZERWFE3,

#3 ZEHREI NADPH SLEEE %K p47phox mRNA FIE B RIEMFM (X x5, n=3)
Tab.3 Effects of sesamin on NADPH oxidase activity, p47phox mRNA and protein expression in SH-SY5Y cells exposed to
high glucose (x s, n=3)
21 51 Flit/ (wmol-L™")  NADPH 3& /(% IE#4) p47phox mRNA/ (% 1EH4) p47phox/B-Action
EHA - 100 100 0.24 £0. 05
Inl*fgéﬂ - 228.33 +28.22% 186.35 +18. 46" 0.54 +0. 08"
FRRREAMN = A 10 182.45 +£29.34 " 151.75 +19.53* 0.38 £0.06*
FRRE RN 20 157.55 +24.53 " 138.76 +16.83 * 0.28 +0. 06 *
ZIRE R 40 141.44 +17.28 126.55 +17. 84 0.26 +0.07 **
TE: SRR, T P <0.05, P <0.01; SIEWALE,™P <0.01
3 itig SEIEI, AN [V B 2R R A S s SR D

ARHIFFE S BRAN )R 38 119 2 IR 25 R I S s> e
51 SH-SYSY MMy T, HBAT R BRI PE
FLRRNG AN (LDH) EZAF/EANN, &K,
Yk 24Et, LDH ek 2 3L B, A kil 2 LDH
TEPERT DAMEWT A i 5 R . ARG & I R B
SH-SYSY i {73 i 158 184 2 240 fa 455 5% W v LDH 7K -]

LDH 7KV W1 i /b, HAFAE vk BE MO P, el it ]
UL, 2K ER ATV % 5 B T B0 SH-SYSY 4 Jifd 51 175
Caspase-3 JEH T- MR APATEA, HFHLUNM
P12, — H Caspase-3 1%, 40 M 94 72 A AT
L AR AL, RS SR Caspase-3 (15 B
WO, fEUE SH-SYSY AiifistT-, {H &2 ik % Ab ¥
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J5, SH-SYSY 4 Jfi [N Caspase-3 ik B3 T I,
DK 30 ] Caspase-3 17 P & 2 JBR ZE A4 SH-SY5Y
AL 22—, DNA i 5 20 52 i 30 s T i) o 5
FRAE . FEARBFZE H, B4 DNA R i B B & T
IEFA, ZIRE AR BB 1E &5 S0 DNA Wi
MG SH-SYSY ;& -9 1E

1o NBEE AT 5 e 4 B U A 28 0 i AR Y
B B s 245000 . SRS S 2R LY ROS 7E
T PRI 280 AR 1Y & A R T v RS 25 Ok B R A 1
FIT . ROS RE % i 240 B8 b i g 26 S fk, 7= 2k
MDA, M A0 M i 5 51 BT, 8 T 4%
SR T R R 7, A E F 2R BT E AL B
M Z 5 2758 ROS, SOD ., CAT Fil GSH J& 1R & 3L
IR AL B, REAE L E bR ROS, MY A&
L, v MEALER A, 40 B P9 ROS Ay a3 i,
MDA f AR T, i SOD, CAT F1 GSH )7
HE N, MZMREEME, MM ROS 1Y &
WAL, MDA [ &t 8] g~ [%, SOD, CAT I
GSH & A = B B 30 v . A IA 22 K 2 BE X bt v
PR R IR, R R R W R A S SYSY
AR T FEEEHLE]

AT 5T K2 B = B 4L NADPH 424k il 705 4 Al
p47phox mRNA J % [ 1 2 18 ¥ B &g &5 F % IR 4
SH-SY5Y #fififd, NADPH %Ak fiff & — > 1l i S 10 i
T RS, el i 2 IOk 5 Y & ). NADPH
g E T, SR A RETER Y . B WIE ST
e NADPH S AR BRI 1 15 M 0™ A 5 B 4]
TR . pA7phox J& NADPH 48 fk i 401 Ml 5% 1A £
WEHE 1R Z2 A58 #UE 52T A0 PR 9 R % T AR
o i, p47phox SR AT 98 5205 PRI 75 & 19 5 /N
BRIV B 40 MO REREAT . bAl, iF S LR AG
T p4Tphox WL/ AN 240, Hoad S LA
A R 2 TE T TR B s L AR g 4G
FUAZ R E ] 0 ) NADPH 44k iff 1 14 & p47phox
mRNA FI&E [P E, X0 ae5ZMRE A &5
T SYSY 4iAT- A BV KR,

LERFTIR, ZRERER XSS S SYSY 4450
BARIEN, FIIEREER-T SYSY 4 /e
T, I 4ai LDH B, BH Ik & B 59 DNA
Wizd, F#AIK Caspase-3 7, [A A2 BRE G gt n
FEHEEHTT SYSY 4ifd SOD, CAT F1 GSH (1%
P, TEERAA ) ROS, I NADPH 48k i
H1 p47phox mRNA [FFR3k, WA sk 20> w2 % iy 85 4801k
RIS B SYSY 4RI T, SEEAEYT SYSY
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FEWE R ARTE HepG2 20 A% 58 F1H T RI1E

A &', O/, Ao =, £ B, %K W, Fm;k'

(1. HEXEFREAMESK, M HX563003; 2. FMHELREGEXRGEHNME T EHEE LR
F, HM BN 563003; 3. M EFREFSANFHR PO, TN L 563003; 4. F M A& HGH
BB, ST FE 550001)

HWE. BB st P X 7 KIEEE (Mylabris phalerata Pallas) Fl1i% B/ NBEZE ( Mylabris cichorii Linnaeus) {4
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Effects of conjugated cantharidin on the proliferation and apoptosis of hepatoma
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ABSTRACT : AIM To investigate the influence of conjugated cantharidin from Mylabris phalerata Pallas; Myla-
bris cichorii Linnaeus, collected from Luodian District, Guizhou Province, on the proliferation and apoptosis of hu-
man hepatoma HepG2 cells. METHODS Conjugated cantharidin was obtained from water soluble matter of tri-
chloromethane extracts of two sources of Mylabris. SRB assay was used to study the effects of conjugated cantharidin
on the proliferation of HepG2 cells. Annexin V-FITC/PI staining was employed to detect the influence of conjugated

cantharidin on the apoptosis of HepG2 cells. Morphological alteration of apoptotic cells was observed by phase con-
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