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(FCM) ¥¥ TEISHNZ #%% CNE iR T WiE R AR AR NWER . &R TEISHNZ 7 0. 78~25 pg/mL
FRERWET, X 8 # AMMM A B 0B 4R % CNE 418 AN BR & 41 (GLC-82), A JFF % 41 g
(Bel-7402) A H MBI (K562) AEFMWAM (HeLa) A H M4 (MGC-803)  ARLIR B (MDA453)
FMADEEMAM (KB) 8 IC/ 51X 3.96.2.48.5.13,1.92.4. 54,5. 88.1. 35 # 3. 44 pg/mL,IC {597 6 pg/
mL YTF. FCM 8 4 R 8/, TEISHNZ (1.56.3.12 # 6. 25 pg/mL) 43 CNE, 41/ 48 h /5,7 FCM
DNA BBt TREMEE (F G BHRETRKKN 3.9%.10.8% 1 28. 1%, WX HAMNAMBr-RH
2.2%;TEISHNZ 3 CNE #iIAR)F S W T B2 REKBE FRA P ST 85 CNEARBEHER T G./M #.
Fi 6.25 pg/mL TEISHNZ £ 38 CNE. 45/ 12.24.36 f1 48 h FHR T R EARA T ARA TR 5N 4.5%.
27.2%.48.2% F 24.9%, WXt MAKHMT R R 1. 0% .CNE, M gk TEISHNZ 3987 36 h, KE - REEEA
B R B9 E R T3 A0 BB F S #1 Go/M B:4EH 48 h BY, BB T G./M #1. i TEISHNZ X &# ABAKRE H
BRAEEER, BRES CNEMRF T, A RAENE T S M GEO G/M #.
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Cytotoxicity and apoptosis induction of new naphthoquinone-like derivative
TEISHNZ on human nasopharyngeal cancer cell
XIE Bing-fen', FENG Gong-kan', HUANG He', LIU Zong-chao’
Wu Hai-qiang?, HUANG Zhi-shu?, GU Lian-quan®
(1. Cancer Center, Sun Yat-sen University, Guangzhou 510060, China; 2. School of Pharmaceutical Sciences,
Sun Yat-sen University, Guangzhou 510080, China)

Abstract; Objective To explore the cytotoxicity on eight kinds of human cancer cell lines and apopto-
sis induction on human nasopharyngeal cancer cells (CNE;) of a new semi-synthesized naphthoquinone
derivative (2, 3, 11-triethanesulfanyl-6-isohexenylnaphthazarin, TEISHNZ). Methods Inhibition of
TEISHNZ on eight kinds of human cancer cell lines proliferation was assayed using MTT method. The cy-
totoxicity was evaluated using IC;, value. Apoptosis induction and effect on cell cycle distribution of
TEISHNZ on human nasopharyngeal cancer cells were assayed by Flow Cytometry (FCM). Results Un-
der the 0. 78—25 pg/mL of concentrations, TEISHNZ had markedly proliferated inhibition on human can-
cer cell lines. The IC; values of TEISHNZ on CNE,, GLC-82, Bel-7402, K562, HelLa, MGC-803,
MDAA453, and KB cells were 3. 96, 2. 48, 5.13, 1. 92, 4.54, 5. 88, 1. 35, and 3. 44 pg/mL, respectively.
The ICs values were less than 6 ug/ml. CNE, cells were treated respectively for 48 h by TEISHNZ (1. 56,
3.12, and 6. 25 pg/mL) and then the CNE, cells were detected by FCM. The result showed sub-G peak,
the apoptotic rates were 3.9%, 10. 8%, and 28. 1%, respectively, and apoptotic rates of control group
was 2. 2% , apoptosis induction of TEISHNZ on CNE, cell was in a concentration dependent manner, cell
cycle analysis indicated that CNE, cells were blocked in G,/M phase. After treatment with TEISHNZ (6.
25 pg/mlL) for 12, 24, 36, and 48 h, CEN, cell apoptotic rates were 4.5%, 27.2%, 48.2%, and 24. 9%,
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respectively, and apoptotic rate of control group was 1. 0%. The apoptotic rates increased with longing of
treatment time, before CNE, cells of treatment for 36 h, CNE, cells, were blocked in S and G,/M phase,
after treatment for 48 h, CNE, cells blocked in G,/M phase. Conclusion TEISHNZ against various hu-
man carcinoma cells shows marked cytotoxicity and could induce cell apoptosis, and cell cycle arrest at S

phase and (or) G,/M phase.
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KERRRHEY, FEES I EMER, KL
EHMEHFETHY Y. CHRKLHEEKNRK
BAESHATRITRAEELEE . BE.FRE®. X
B R ILRESENREDD, RREELSEY
L, % A4 MGC8-3.ECA-109 A HEIE
HE, FEEEREMEERTHEFAKXGEH
Ji8 CCLo F1A 1 IfiL %6 4848 HL-60 ¥ ="', HEF
RREEFEMA BRSO BK, BB AR, BRH
THEBKENNAHA. hTREXEEZEBRLSOB
MEEE  BEFEBATESRT —FRINE
HEEMNGEY FIEHEEBRNEEMEYELRA
REMNVBESEARANER. FREHUXRKRE
B 43 Y B, B-dimethyl-acrylalkannin A &R 3 |
C-6.C-7 kXt C-11 fu E&RFIA—A IR %
(Z5%,CH:S-) K¥a /™=y 2, 3, 11-ZZH
H-6-F2Z# (2, 3, 11-triethane-sulfanyl-6-iso-
hexenylnaphthazarint, f§i# TEISHNZ) 3y #f 2% Xt
£ (EHWRE 1), %1t TEISHNZ {hshxt 8 # A&
MR ARBEAMBESARBBEAR (CNE) 4
M T HER.

1 2,3, 11-=Z%E-6-REHFH (TEISHNZ) B4
Fig.1 Structure of 2, 3, 11-triethanesulfanyl-
6-isohexenylnaphthazarin (TEISHNZ)

1 &8

1.1 ZiRXEES.2, 3, 11-Z2FHE-6-ROZ%H 2,
3, 11-triethanesulfanyl-6-isohexenylnaphthazarin,
E#k TEISHNZ) , ¥4 6, TR 98% . ¥l
K224 B oy SR B4R 4t . i F B DMSO %1% .
1.2 A 5% .RPMI-1640 3 & (Gibeo), ¥
A4 4 Ift & (Gibeo), I H B 18 A & # (MTT,
Sigma) ,DMSO (43874, X8R FEAT ), 8

SHSEENE (HCPT), BAZHBHWER,
RNERHBHWERAA >R, H5 20030801, &
F#A% (BioRad 550 %),

1.3 AR4iMatk: ABRMEBA M (CNE,) . A B iR
WA (GLC-82) AFFRE 4 (Bel-7402)  AZLER
WA (MDA4S) AHMFBHMK (K562)  ABR -
A (MGC-803) AN EFMAM (HeLa) fIAD
AR (KB) %5 & 40 MUk 3 b oh Ll K2 B Bl 6
L LR R EAERRE.

2 FiE

2.1 JMREFRARFEENE MTT %k
REMABABRHEARS 10% KEHAESF LFLU
% 100 U/mL HFEEHM 100 pg/mL B EH RP-
MI-1640 SEFF WP IEF, LRBIBEKHAHR
4X10'~5X10'/mL HMREBR, LAEI 0.2 mL
T 96 FLEEFEMR D, B 37 'C.5%CO, 8 3546 p 1%
FoFARMEEE, MARREREWKRE (25.12.5,
6.25.3.12,1.56,0.78 pg/mL) K2 KM, B4
BRRBWER 4 NP7 78 LR KR 55 4 P 1
#F 72h, LRLERAT 4 h, HFEREFLMA 10 oL
MTT # (5 mg/mL) #ZEHFH2 72h, FE LEHB
EiEA 0.1 mL DMSO, BE 5 B4 BB RIS
ABSHRX T 570 nm B KAEWE S RAEE (4
B, BB M K, AT B R (Litchfield &
Wilcoxin I: Confidence Limits of ED;, Pharmacolo-
gic Calculation System-Version 4. 1) & H ¥
WE (Cs) EHFFTIEM  IC{H <25 pg/mL HE R

EZHBIEE.
_I-KBRAFHAME 0
HWEMHE= HRATE AR X 100%

2.2 HMRESENE . £ MTT BBP , EMA
EZRERENAFRE, £HEBHET , WEHAK
AERKERMARE ST, IR,

2.3 WRAMMA (FCM) K #. 4 R EL
TEISHNZ R [F B & % E (1.56,3.12,6.25 pg/
mL), AFEAHE (12,24,36.48 h) &Y CNE,, A
PBS ¥E¥% 2 K, A4 E N 1X10°/mL, B 2 £§
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RO E 70% ZEEE,4 C D®, A 100 U/
mL # RNase,37 C 43 30 min J&,BH 100 pg/
mL B4R (P % 5 min (4 C #E),30 min
RFER R MM L, 448 nm BRI T 4R 40 1 E
B DNA, 3347 40 R 3 447

3 8GR

3.1 TEISHNZ & f ABARYAKREFE:
0.78~25 pg/mL TEISHNZ ¥ REREM 8 # A
AR EHB WA MBIER, MM EEE
BEWE R MTE K, LE 2, TEISHNZ X% 4
M) ICHRE 1. X AR M AR H K BRERK
MM IEH . TEISHNZ I RARBELEY B, B
dimethyl-acrylalkannin {3} MDA453 4R E B 8
MR EEER . ICo N 13.24 pg/mL, SR T 7#fA
B AR 1C, ¥ KTF 25 pg/mL . FHM: X B2y HCPT
HERBENAREEMR LXK 1.

100

80 |
—e—CNE2

—s—GLC- 82
—e—Bel-7402
~-K562
—&—HeLa
——MGC-803
—%—MDA453
——KB

60 |

BRI ER /%

0.78  1.56 3.12 6.25  12.50
P/ (ug-mL")

B2 TEISHNZ W&MAMABRKNANHER
Fig. 2 Inhibition of TEISHNZ on proliferation
of human cancer cells
3.2 XMTAAMMAN CNEBEFLHEm K HT
MTT RERWARTHESHMETWE, THXH
HAREL AL BRER HWREE . WEXFEE
B, & K BE B . £ 1. 56 1 3. 12 pg/mL TEISHNZ

#® 1 TEISHNZ xf & i A 95 41 B i) 10 380 400 8 (€ AR
Table 1 Inhibition of TEISHNZ on proliferation of all kinds of human cancer cells

ICs0/(pug * mL~1)

a9 CNE2 GLC-82 Bel-7402 K562 Hela MGC-803 MDAA453 KB
B, B-dimethyl-acrylalkannin >25 >25 >25 >25 >25 13.24 >25
TEISHNZ 3.96 2.48 1.92 4.54 5.88 1. 35 3.44
HCPT 0. 38 0. 08 0.08 0. 44 0.32 0. 46 0.03

AEHK) CNE JIfK WLBA B, (AW E KR8, &
6.25 pg/mL TEISHNZ At 38 J5 40 J 2 %7 25 B, &%
AN BRI, o T I, 2 O 2 P D18, S P DR
W% ,pi% TEISHNZ JFEKEHN, L RALBRK
Bi &, TEISHNZ = 25 pg/mL i, #5 K £ 5040 fd 35
BB/, B 45, AR, B A B B3 £, et 40 AR
AKME RN 89.3%, B KA KB B 28
#l. ERRBEAEY B, B-dimethyl-acrylalkannin
12.5~1.56 pg/mL JRE W E T ,CNE, 41 fi iy 4
52 % B4 A 4 B A oL, AR K EE R, 25 pg/mL
B, AT K 2 B4 K R AT UE /NS4 4B A
B, AEXEE BRETE, BRERZWE
A KMEI R 22.9% ., W HEX B2 HCPT
EREEREE (0.08 pg/mL) B, HI AT W4 ¥ 4
MR, RERE, R EWH, it A KWE RN
30.9%; YR BEEHE 2 M 10 pg/mL B, 0 Bés
KEHMMAER. AN, B WEEN, FR, 41
FET-, KM 51Kk 70.2% 0 90.8%.

3.3 TEISHNZ AREBKESN CNE, 185 =
MR BRI B . L 1.56,3.12 1 6.25 pg/mL
TEISHNZ 4 54t CNE, 41} 48 h J5,7E FCM 4
HELER GHNERY R EmE T, Hrxsy

BK 3.9%.10.8% M 28. 1%, AT REEBKE
WMTOE . XA RAMRATRY 2.2%, BRE
2. 7 6.25 pg/mL FBWKET 0 A CNE, A%
) Go/G B 47.8% &K 35.8%,S B4
B 35.4% MR 24.2%, 00 G./M ¥ 4 B8 M
17.5% = 39.9%.

%2 TEISHNZ R FRE®E CNE. 48R A1

SHHIKM (n=2)
Table 2 Effect of TEISHNZ at different concentration
on apoptosis and cell cycle distribution

of CNE,; cells (n=2)

TEISHNZ o/ WHT-%/ wHERAR/ %

(pg » mL~D) % Go/G1 S Gz/M
0 2.2 47.8 35.4 17.5
1.56 3.9 54.2 33.2 12.6
3.12 10.8 62.3 21.7 16.0
6. 25 28.1 35.8 24.2 39.9

3.4 TEISHNZ tE fiA[F &t a1 % CNE, 48 g 5§ 1= 1
MR L 6. 25 pg/mL TEISHNZ 4} 5)
A # CNE, 41/ 12.24.36 #1 48 h 5,5 il CNE, 44
MITE GRS L R AT, TR K RN
4.5%. 27.2%. 48.2% 1 24.9%, 0 B X W K
1.0%, W 3, ¥EM 48 h i, 7 CNE ML E &
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% 3 TEISHNZ A~ E{ER i @3 CNE, 4 A FH

SHHEE (n=2)
Table 3 Effect of TEISHNZ treatment for different
time on apoptosis and cell cycle distribution

of CNE; cells (n=2)

femsmE/  HoEk/ smMMEEAR/ %
h % Go/Gy S G:/M
0 1.0 51.7 35.5 12.8
12 4.5 38.5 23.0 35.8
24 27.2 36. 6 36.0 27.4
36 48.2 25.9 63.7 10. 4
48 24.9 38.0 38.9 23.1

Go/G AR MM 3T IR 51.7% BN 38.0%,S #A
MM 35.5% FHK 38.9%, T G,/M £H4H g M
12.8% FH 23.1%.
4 it

TEISHNZ B—M#H AR EEZMG LY,
ERAALABRM T BEERREERMLEY B, B-
dimethyl-acrylalkannin ¥ BER3F | C-6.C-7 DL K 8l
# C11 &5 A—1 BRI E (CHS-) B3
B, ALK R K, TEISHNZ *f 8 AR M A
BAKHERBOAREER, BFRBEKEKH
. B8 ICEFE 6.0 ug/mL YT, BREH
B mMH e, &K¥ TEISHNZ 6B MK 1B
W 7E 8 FP A4 b, TEISHNZ 3% AFLAR % 4
M (MDA453) # IC, A&/ (1.35 pug/mL), Hi &
EHER, LHBEKWAEY B B -dimethyl-acryl-
alkannin 3% 9.8 f%. X5 Huang & RE M. 5
TEISHNZ RIKMEEZRMF LD 2 R 3, 11-X
(ERB)-6-ROEHR 3-CC-RBZHH)-6-(11-8,
B_HENMB-FOEEM 3, 11-2-BRZHH)-
6-FOEEX R ABARMAREER L XRE
EAAYERNELRE—-EN.

ARETAREREETREEMERES,
AP T MR R A & BRI ALY,
ARSBHFBEZREMNEERAIBSAKBHESR
Jf8 CCLoF HL-60 4H M T, Wi A X HRFEFHE T
5 caspase-3 MBEB AR, ALREREZFAT
AL HMEEZEMAAEY TEISHNZ TS CNE,
HMTT FE 1.56~6. 25 pg/mL FEKRET ,HH
TSR BV R N A L R 6. 25 pg/mL
RESFATHBELFRRE. EHAKRAMS TP
AL CNE 41078 S SR L BIFREME (M 35.4% F&
R 24.4%),G/M B HBIBHBART (M 17.5%
F+4 39.9%),% 8] TEISHNZ A f CNE, 41 i1 B ¥

F G/M . B LB, fEFIAT B 728G 36 h, AT
RFHEHEABOERTME KX (KN 45% AZF
48.2%) , YIE AT M EK B 48 h WHET-RKM T
R 24.9%, XS KBHARKES X, XH
TEISHNZ %% CNE, 4 1-,36 h B &&E X4 H1E
FintiEl, CNE 47 S M LBIA®E (M 35.5%
FHR38.9%),M G./M B HLBBHBAE (K
12.8% Fh 23.1%),# % TEISHNZ 7 { 40 fd /&
HEFETFSHAMGM Y. §2EHH T
TEISHNZ 353 40 g 95 = F 5 40 fs R 9 B F S 8
FE) G./M B, T DNA EH . ATME T
AR AT X 7 BB R KPR E ANLHI 2 — 41
DNA & B G./M BN ERERESHAKEAETM
B2 5K M, p53.cyclin A, cyclin B.cyclin E,
CDKs,DNA #H#rFHE% . 5 -SRIt & A5
AIRBiZi%E (FEm#E,PhS-) WRIXEERHTEY
(5% SYUNZ-7) FFW S CNE MMM -, X
SWEHRBIATHRKATHTIIBER caspase-9
caspase-3 f13%. Wu ZRED, FEME L cas-
pase-9 XEIHLHI A B REAEE A375-S 4 A
BB A, X5 p53 WEHEA R M CDK4 EHEKSR
%, MTi#R TEISHNZ %5 CNE, 405 ¥ 1= 7 ik
RESEHAREBHAERTFRTHMY. U LEEH
REBASYEERRSBEMESRNOTEDHH
MEERTTERSEAN. ALBERNENEY
SLEBFSE, T TEISHNZ 4k i 4t o 16 B & 1E
PLE WA R — BT .
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Fi Rk 3% g BB 3oF 1t B 44 0 R K BRL &7 592 {2 BE 0 B e S R i AL R i

YL EESEL,E ELAEALA #°
. ER=ZS I BBERAR, T BEA 541004; 2. PEGPAY SHEWE.ILH &R 210009)

A E-Bf FiTRKERENDEERR (VD) KREJEILEHURMIERS AARNER. KE RAX
PR R BB S BB 20 min, M 10 min, R 20 min #9773 I B - R ALY, LA Y BRI E AT
E3CIZEH MK N ERARBEALYB LB (SOD). WK (MDA) /K% F 5/ 5h Bkt 41 8 i B5 4 L
KEBERAREREMBEFEEE, LU Y DXEHRTEICLENRL HMERARPFXEEKRE. &R
i Bk 2 o 2 6 ) B 4R R A R L - A AR R A R T2 R4 (P<<0.0D), BERMM IR MDA k¥ (P<
0.05,0.01),$2 % SOD {&E# (P<0.01); MM ERREVERBZREMBEAREXRNFEI LIRS P<
0.05.0. 01), EER A AP XBEAF (P<0.0D). £it MBKERRETHE VD XRFTiC1Z2h6E, BB IER

o EAH .
XA WKRER: MEHRER; FIE: BRIELK
o 43 3 8 .R286. 1 TR A SCR M 0253 - 2670(2006)02 - 0238 - 04

Effect of Naomaitai Capsule on learning and memory abilities and cerebral
lipid-peroxidation in rat with vascular dementia
ZOU Jie-ming’, LI Yun-man?, WANG Zheng', ZHU Hao-jie?, ZHOU Jing?
(1. Guilin Sanjin Pharmaceutical Group Limited Company, Guilin 541004, China; 2. Department of Physiology,
China Pharmaceutical University, Nanjing 210009, China)

Abstract: Objective To observe the effect of Naomaitai Capsule on the learning and memory abilities
and cerebral lipid-peroxidation in rat with vascular dementia (VD). Methods Two VD models were
established. The first one was produced by occlusion of bilateral common carotid arteries in rats with the
following steps: ischemia 20 min—reperfusion 10 min—ischemia 20 min. The learning and memory abili-
ties were tested by Y type maze. Meanwhile, malondiadehyde (MDA) content and superoxide dismutase
(SOD) activity in brain tissue of ischemia-reperfusion rats were measured. The second model was formed
by injecting thrombin NS solution into internal carotid artery. The learning and memory abilities were
studied by Y type Maze. The content of Evans blue in brain tissue was measured. Results In the model
caused by cerebral ischemia-reperfusion, Naomaitai Capsule significantly improved the learning and memo-
ry abilities (P<C0.01), increased the activity of SOD (P<C0.01), and reduced the content of MDA in brain
tissue (P<C0.05, 0.01). In the model caused by multiple cerebral infarction, Naomaitai Capsule signifi-
cantly improved the learning and memory abilities (P<0. 05, 0. 01) and reduced the content of Evans blue
in brain tissue (P<C0.01). Conclusion Naomaitai Capsule can improve the learning and memory abilities
of the rats with VD and reduce the injury caused by cerebral lipid peroxidation

Key words: Naomaitai Capsule; vascular dementia (VD) ; learning and memory; lipid peroxidation
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