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Induction of 4'-methyl ether-scutellarein on apoptosis of human
choriocarcinoma JAR cell
YANG Zui-su®'?, LUO Li!, ZHU Li-qun', QIU Li-li', XU Chang-fen’
(1. Department of Histology and Embryology, Nanjing Medical University, Nanjing 210029, China;
2. Medical College, Zhejiang Ocean University, Zhoushan 316004, China)

Abstract: Objective To investigate the inhibition and the mechanism of apoptosis inducement to the
cell proliferation by 4’'-methyl ether-scutellarein (4-MS) on human choriocarcinoma JAR cell line.
Methods The techniques of MTT assay, flow cytometry, laser scanning confocal microscopy (LSCM),
and real-time quantitative PCR were used to study the effect of 4-MS on JAR cells in vitro. Results 4-MS
had does- and time-dependent inhibitory effects on proliferation of JAR cells. After the JAR cells were
treated by 4-MS in different concentrations (10, 20, and 40 mg/L) for 72 h, the inhibitory rates were
(14.14+0. 75) %, (34.34+2.99)%, and (61.114+2.99)% (P<0.01), and the intracellular Ca®*
concentrations were 81.346.7, 103.3%5.9, and 120. 74 11. 0, with the significant difference compared
to the control group (P<C0.05), respectively. After the JAR cells were treated by 4-MS (40 mg/L) for
12, 24, and 36 h, the early apoptosis rates were (2.3640.19) %, (4.22+2.44)%, and (7.34%0.56) %,
much higher than that in the control group (P<C0.01), respectively. After the JAR cells were treated by
4-MS (20 and 40 mg/L) for 48 h, the expressions of hTERT mRNA were 0. 0540. 01 and 0. 02+0. 01,
much lower than that in the control group (P<C0.01). Conclusion The proliferation can be inhibited and
the apoptosis of human choriocarcinoma JAR cell line can be induced by 4-MS. Its mechanism is related to
the increase of intracellular Ca’* concentration and the decrease of h\TERT mRNA expression.
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e #F AT, 4-BB-E X K (4 -methyl
ether-scutellarein, 4-MS) Jy L #iE C AL IR B
Wk, AT 4-MS 3 JAR 41 p9/EH , 25t
FERAMTT 3% AR ET# EME (LSCM),
W AR FISLH E 8 PCR %, ks ULEE 4-MS *f
JAR MMM MBI ER BB T RAMA Ca*t
WEMAWBE Y% F8 (human telomerase
reverse transcriptase, hTERT) mRNA & ik i 45
e, AR ERE AT RIEHRSE,

1 w8

1.1 HHORE. AP 5N AREERE JAR 41
B, B3 0 B B 2 B % 40 M AR W B O BT R L
RPMI-1640 3% 35 ¥ (Gibeol 24 8] i1 20% KiGHY
NEME GIMEEFEYTRARD AEEFBEX
100 U/mL . # &% 100 U/mL,. MTT X %H Fluka
A% . Annexin V-FITC/PI WX/ & (Bio
% H), % % & # Flou-3/AM
(Molecular probes, 3£[H) ., Trizol &5 (Invitrogen
Life Technologies), cDNA &€ LA F A E &
PCR i #l & (Sybr Green PCR Kit) ¥ ¥ %
Promega ARl =5 ., PCR 8|14 LAY TEAR
G B, WE Bactin 5| ¥ F 5 H: £ ¥ 5-
CCTGTACGCCAACACAGTGC-3', F # 5'-
ATACTCCTGCTTGCTGATCC-3', ¢ #8 v+ Bt &
211 bp, hTERT mRNA 5|4 F 5l . L I 5'-
CAGATTCGCCATTGTTCACCC-3';s F # 5'-
TTTACTCCCACAGCACCTCCC-3', ¥ Fr BB N
198 bp. 4'-HB-EHHF K (4-MS) HILHE PEHH
SRR KRR R 99% .,

1.2 SZIG{U 2% .HERA cell 150 CO, 554 (fH
Heraeus A B6]), 1l B #§ £ 8 #{ % (Olympus),
SunRise BFF{X (EHFD , AL RETH BEHE
(LSCM, LSM 150, & H Zeiss 2 &), FACS
Calibur WA MM (EE BD A Fl),Rotor-Gene
3000 Realtime PCR f{ (3 X #| W Corbett
Research A#]), '

2 HiE

2.1 HMiEE5E.JAR 4 E F RPMI-1640 555
1,37 CT.5% COMABEERERMTIER 4
MRBHEZEEARK,0.25% BEABHL,§ 2~3
RAER 1K, LB AT X Uk K 4.

2.2 HMHEBEMNE 6 FLEFRABRAZHL,
JAR #MIBA 1X10°/mL #F,24 h G, Bt B
HEMAA, EHEDHE T REARESHAEL

Vision Inc,

HHE, IRERFEHREH 5% ZBEZE 10
min, ¥ # HE $ 6, 85 REH A HHEm B R E
HFRIEH £ AEBHBETUEESHHARE.

2.3 MTT #:JAR 4L 1 X10*/mL #fHE 96
iR, 7 100 uL, 5 24 h ERF L HW. &5
B K 10.20.40 mg/L 4-MS Zy4E, §AHK 3 4
BH.,45r 24.48.72 h 3£ 3 MEEFRATEIBL. HERER
A% EEBIA 1 mg/mL MTT 100 pL, 864235 5 4
h, &% MTT, A 0.04 mol/L £ f-5 K B 100
pL, TR AT BEFRAX 570 nm K E & FLRAE (4)
H.BEELR 3K, IE +MS Xt JAR 41fE K387
mEREE AR,

IR=CBBH A —MZGH A /FRE AEX100%
2.4 WAARMLBWEBAT JAR FIERU 1X
10°/mL ##F 25 mL 3EFEM .24 h JFH K &5
BAMMAA, Y EREEHR 20.40 mg/L,
B 12.24.36 h, B F EREAN &RAB#T
BIE,BPIEFE RN 0.25% BREAMHELESS
H3,PBS SRR FHM,1 300 r/min B.L 5 min,
ZEEE AN &L AZ M 300 pL &% N 401K
BW, A 5 pL Annexin V-FITC 84,5 pL. P1 #§
RS, BEFRTHT 5 min, FHLAH. BH
B  & S K R 488 nm, B RFR AR IE 1X10°
)8
2.5 LSCM WEZN Ca™ ¥ E .6 fLIEFARA
BMAZB B/ 1X10°/mL 400,555 24 h 5#
BEFNESHYREBEER MTT % 8EFE
BAN U B, B 3 A, PBS WMk 2 R, £
BRER B BB 57 G I A SRR Flou-3/AM DL&
5 PBS WA 1 pmol/L,37 C BEFIBE
30 min; ] PBS #&#k 1~2 K. Pe L L AMGE . I
FPH7E LSCM FIE B A B KK 488 nm, 7E 40
FEYETEER 4 ME, AR50 5 kR B
MW Ca®t WWREE .

2.6 hTERT mRNA K% .JAR 40 24 h
Ja 43 FRZA A 20,40 mg/L INZG A, 4k SE 5% 3% 48
h, =B BME#T. # Trizol #BAEULH BRBE
RNA, &4y 6B it X kAl RNA HE . 4iF
St FANSK RNA #17 cDNA &5 &
R KBAEWA RT KB, M 10 oL RT R E
2] 10 pL B KB EWH,37 C KB 60 min, il #4 2
95 C 445 5 min, B8 RT KB EI % cDNA %
W, BB ARG cDNA #4173261 2 & PCR;
LRAEM KRN R ERE DNA BR, & — 18
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ERIFZHLEHEK cDNA #H#HFT PCR K, 45 1
PCR 3 (94 T.20 s; B KB 72 'C.30 s);
72 CHAH 5 min, 33|# PCR ¥ &5 fa b5 B
BB E N R — e Y AW #T 10 58 E
W B, ARG 1T Real time PCR AL, ¥ B0 BE R R Y
cDNA B A B BT & cDNA # & 43 B EC i Real
time PCR R pif& &, F Real time PCR X b #4T
PCR )i, R &K B-actin:94 C.5 min;35 4>
PCR ¥ (94 C.20s; 58 C.205s;72 C.20 s;
87 C Wr&EH ¥ 10s), hTERT:94 C.5 min;35 4>
PCR ¥ (94 C,20s;58 C.20s;72 C.20 s;
86 C WEKN 10s), BREREBELHVHERE
DNA fR#EME . HERHMERE (hTERT mRNA)
MERERE (Bactin) MIKFELEREHEHILE AR,
BIMEGRPMEMERARESHEREROKREL
B, BRI A A 5 1 2 DR A A TR S RO AR IK R

2.7 HItFELI. AR A SPSS 11.5 for
Windows SEit-#(Fi#FT EE H 2007 . iHEEUE
Ph z+s FEiR.

3 G

331 JAR I A% R E - HEBHMET WE
JAR iIREZ N HFEF D RERE W,
AB YR, ERARRRGE /N, MR R, 40 M R LR 4
AN 0 A B BRASR L AE K 218, 4 M s BE BB Ty
The,BoMMEZTERRD . HE R a0, 4
MESEAR - 220 AEEKXDA—, 2H
BRMWER, X bE; A EHRESAREN,
REHRHE, BoARRERRDEEREFNEH,
MR EEN ERAREE L ERER, LB,
3.2 MTT #:.JAR 4182 4+-MS fERE,. 28 H
BT AP B R, HLRE 25 4 B ok B 0 3% A1 A
AHEMER,IR HE LFH. £RAE 1.

%1 4-MS 3 JAR SHRMAENWHER Gts, n=9)
Table 1 Inhibition of 4-MS on proliferation of JAR cells (x+s, n=9)

o/ Af§ IR/%

A (mg+ LY 24h 48 h 72 h 24h 48 h 72h
ol - 0.7140. 02 0.7740. 02 0. 66=0. 02 — — —
4-MS 10 0.6440.04**  0.6940.02**  0.574+0.02** 9.0043.75 9.98+1.85 14.1440.75

20 0.5940.02**  0.5940.01**  0.4340.02** 16.98+1. 33 24.36+2.17 34.3442.99
40 0.50+0.02%*  0.3740.01**  0.2640.02** 29.25+2.16 51. 734+0. 99 61.1142.99

St R4 . 1 P<0.01
* * P<C0. 01 vs control group

3.3 WA 4 AR K W %5 R : Annexin V-FITC/PI
XUBRIC 02 4 B AR 7T LUK SEB A A o IEH L SR SE A
Wl EX ST, W& 2 7 LUE W EEE 1R R
FZy YR & 3 hn , B T A M B B, E S AR
HFEFE (P<0.0D),

%2 4-MS 3 JAR HREHATRHRM Gis, n=3)

Table 2 Effect of 4-MS on early apoptosis rate
of JAR cells (x£s, n=3)

of BERTE/%
a5
(mg+L™1) 12h 2h 36h
HE 0 1.68+0.12 1.7640.12 1.86+0.87
4+MS 20 1.96£0.80" *  3.2140.18* * A48 5954028 * 48

40 2.36£0.19% % 42042447 AL 7.3440.56% A8

HXRBALLE: * P<0.01; HFEM 12h . 44P<0.01
AAP<C0.0]1 vs 12 h in same

** P<C0.01 vs control group;

group &
3.4 ZHMIA Ca* ¥k AL . Fluo-3/AM %45 R
MEES Ca A, ENRAEBERE Ca RE. &
LSCM B B~ . 2 RREBEEN +-MSERAE.,
MM Ca® ¥R EH I, BH BRI, 5X R4 L
BERBE. BRALEKS,

£3 4-MS 3 JAR @A Cat REHKIE (s, n=3)
Table 3 Effect of 4-MS on concentration of intracellular

Ca’ in JAR cells (x5, n=3)

o/ RKHRE
45
(mg+L™D) 24 h 48 h 72h
g 0 49.34+ 4.0 57.0414.8 55.7+ 8.0
4-MS 10 57.7413.2%  76.3% 2.1*2 1.3+ 6.7%4

20 84.0£11.5* 86.7410.7*2103.3+ 5.9*2
40 90.74£10.7*  111. 341002 120.74£11. 0% &

ExXBAKE. " P<0.05; SRS 24 h E: 4P<0.05
* P<C0. 05 vs control group; 2P<C0. 05 vs 24 h in same group

3.5 hTERT mRNA 3k 2t & PCR @
7 PCR AR RFIMARNIER Sybr Green I, f]
ARG RBLH KME PCR #, &5 &
1 bR A i ST R AR TR E R . 4-MS /EH
JAR #4ifi1¥y hTERT mRNA #HXfKF L% 4, /EH
AT BB, ) & 8 K, hTERT mRNA A8 X%f K F &
P ERAFBEE (P<0.01),
4 itig

95 B B 2 — P X 4L T 25 4 U0 SE R BE
ERSTHYIAA BN M E T 2507 48 RB0R
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%4 4-MS £/ JAR 4B/E hTERT mRNA Rk
(x+s, n=3)
Table 4 Expression of hTERT mRNA in JAR cells
after treated by 4-MS (x+s, n=3)

o/ hTERT mRNA %ixK¥
a3 (mg *+ L71) 24 h 48 h
pug:cl 0 0.5740. 04 0.48+0.06
4-MS 20 0.2540.01* 0.0540.01*
40 0.0740.01* 0.0240.01"

St RALE. *P<0.01
* = P<C0. 01 vs control group

SFAKY DS ROW R WL Ry, D
BEASC ARG JAR 40 M358 7, BB A 40 fg 72
G/M 1, ERRT, HHFI T 685 Fasl MEXT
P, Bax REKFEHEIMA Bel-2 KX KFTHRA
X2 AR ENER C A PR T 8L E
W 4A-MS, ZAKEERT B P EARBRE. M
B MTT 3hRBZ AN JAR 4IEA 5 8 A
MEER  FS5AYRBERBEENBRN LR,
Annexin V-FITC/P] X AN ZERE BRi&
WA T MX AR FER TR TR, E
HHEART AR BEIEB 24 & ® (phosphatidyl
serine, PS) @A T4 M A 0, 7E 4R IRA T 1 B
. THMRBRFRME,PS ARBEAMNRE TR
BN ATRRERBICE RRARKLE (FITC)
B & #EZE V (Annexin V) i 2 Annexin V-
FITC*/PI”.PS WM BB ARA T RN — T EE
i, AR R SR AT W RE, R T Ak
BEFE M DNA Wi RAES, SEHFERAT B
MR ERIAT 44 Annexin V-FITC # PI i & W
P (Annexin V-FITC*/PI") , A& LK 7] LIF
#,JAR AMi% 4-MSfER 12h GBS BRI EY
P40, 15 I R R 5 () A 24 4 o B K B P 3
TR EERE M, f M3 4-MS Md JAR 4108
WL, HULHS5ES JAR IRAT A X.
FERAMA TR AR RSO FE LA RES
MEEARRREER.G5EFERES L ANHE
HYHRHFRER ., CEXNESERYIBEPEE
WESH T . REXGSHERRENEA, WERE
THHRAGBBAMEER - RINIRBEL EEZH
MAFERF T EERE T ARAESSHER
K FEHFETHRI. ARA Ca" REMBTH
EAFEHEAUIE, 38 DNA /MK E B, AT
FEET4 A KRABKET REHFARAT. AXR
¥ 4-MSERTF JAR 4106, 5l 4 A Ca Rk E

A FE R K ZRH G HEAT 'R
4-MS B FEARA Ca WETRARMr . x
FCHREARBEIRMAKGESERRBHK
THFTFH—SHHR,

EXRMBRERY REBHRESMENEE
95 U AE 5% , R0 S 2 T T 9 12 W AR SR T FR 9T
AR ARSRIE B 3 AR, BEA
IR AS RINA. i A B AH 56 28 5 A0\ 0 L B 30 % %
B (hTERT). 7% B8 1E A HL &  hTERT
REHNRESBEMREEEY . REHLRHE
HBUE S v 245 BT 400 1) Bk o v L G O 1 T 9 0 R £
Ry, @ et E & PCR B, & B B4
hTERT mRNA WA KFHE® FmMAH, A
BESK EBK, TREWHE, # -5 38 4-
MS ErEH hTERT F38 3 o 7 I 11K o L g 0 1
%S JAR HIAFET.

& EFTR,4-MS FTIE A BB JAR 41
WS, B & R PR BT R A FE 4G 5 A B A B L TR
MEHATHAREHE N HNMHNSESHARA
Ca** ¥ FIFA{E hTERT mRNA & 5H %,
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