phosphorylation in S. aureus-induced mastitis [J]. Int Chem, 2006, 13(11): 1337-1357.

Immunopharmacol, 2013, 16(2): 125-130. [11] ENGELMAN J A, CANTLEY L C. Chemprevention meets

[2] SRINIVAS N R. Baicalin, an emerging multi-therapeutic glucose control [J]. Cancer Prev Res, 2010, 3(9): 1049-1052.
agent: pharmacodynamics, pharmacokinetcs, and [12] MORGILLO F, MARTINELLI E, TROIANI T, et al.
considerations from drug development perspectives [J]. Sequence-dependent,  synergistic  antiproliferative = and
Xenobiotica, 2010, 40(5): 357-367. proapoptotic effects of the combination of cytotoxic drugs and

[3] HARDIE D G. AMPK: a target for drugs and natural products enzastaurin, a protein kinase Cbeta inhibitor, in non-small cell
with effects on both diabetes and cancer [J]. Diabetes, 2013, lung cancer cells [J]. Mol Cancer Ther, 2008, 7(6): 1698-1707.
62(7): 2164-2172. [13] ZHAN Y Y, CHEN Y, ZHUANG J J, et al. The orphan

[4] ENGELMAN J A, CANTLEY L C. Chemprevention meets nuclear receptor Nur77 regulates LKB1 localization and
glucose control [J]. Cancer Prev Res, 2010, 3(9): 1049-1052. activates AMPK [J]. Nat Chem Biol, 2012, 8(11): 897-904.

[5] WOODS A, JOHNSTONE S R, DICKERSON K, et al. LKB 1 [14] TAKARA K, FUJITA M, MINEGAKI T, et al. Treatment
is the upstream kinase in the AMP-activated protein kinase schedule-dependent effect of 5-fluorouracil and platinum
cascade [J]. Curr Biol, 2003, 13(22): 2004-2008. derivatives in colorectal cancer cells [J]. Eur J Pharm Sci, 2012,

[6] HAWLEY S A, BOUDEAU J, REID J L, et al 45(3): 272-281.

Calmodulin-dependent protein kinase-beta is an alternative [15] KANO Y, AKUTSU M, TSUNODA S, et al. Sequence-
upstream kinase for AMP-activated protein kinase in dependent synergism and antagonism between pemetrexed
mammalian cells [J]. Cell Metab, 2005, 2(1): 9-19. and paclitaxel in human carcinoma cell lines in vitro [J].

[71 FENGF, LIU W. Tumor suppression mechanism of LKB1 [J]. Cancer Chemother Pharmacol, 2004, 54(6): 505-513.

Chin J Cell Biol( " [E 41 i 4= 4 2% 2% i), 2011, 33(3): [16] TALLARIDA R J. An overview of drug combination analysis
313-317. with isobolograms [J]. J Pharmacol Exp Ther, 2006, 319(1):

[8] BOUDEAU J, SAPKOTA G, ALESSI D R. LKB 1, a protein 1-7.
kinase regulating cell proliferation and polarity [J]. FEBS Lett, [17] CHOU T C. Drug combination studies and their synergy
2003, 546(1): 159-165. quantification using the Chou-Talalay method [J]. Cancer Res,

[97 MAY, YANG F Z, WANG Y, et al. CaMKK is involved in 2010, 70(2): 440-446.

AMP-activated protein kinase activated by baicalin in [18] WANG S Q, ZHU Y Z, ZHENG X B. Study and application
LKB-1deficient cell lines [J]. PloS One, 2012, 7(10): e47900. of Chou-Talalay method for anti-tumor drug combination [J].

[10] ABU-SURRAH A S, KETTUNEN M. Platinum group Chin J Mod Appl Pharm(*P'[HBUAUMT25%%), 2013, 30(4):
antitumor chemistry: design and development of new 449-453.
anticancer drugs complementary to cisplatin [J]. Curr Med ks H A 2013-12-08

EESEDMELZ RS GC-MS 71 & #H MDA-MB-231 44 i€
5%S5HAT{ER

=1

~ 1 N 1 7 1b la,2 ... . " w1y SN MLy b e ey -
KB, EEA Y T 0, BEAL VUM T, alb TR, bR, WL S 222005 2.0 ERL AL
TR, 1096 4R 221116)

WE: BB 2854 ESHEI MY (extract of trunk of Michelia macclurei Dandy., ETMMD)#4EE ko, 5 23
A FUME SR 2 i MDA-MB-231 694 b £ KapHI4F A BE S LA TR, FiE KEAARBERBRIEAS S L CHGER
KRS, JAA-RBEA(GC-MS)3 R AT 5 H7, IR @EmAR)a—LEknl 2 &2 m o403 48; £ MTT HAAX @miKe
w625, 12.50, 25.00 pg'mL ™' 49 ETMMD *F MDA-MB-231 #m itk sh & K dp sl A 25 F R A e4E R, R %
ok 42 MNEEE, LT H W 41 Arisdr, BRERMALS E M 99.73%. ETMMD * MDA-MB-231 41 it #4741 5
BRBRHMK R, HiE ETMMD #948Z MRS A FEHEH AR afER, Rofis LA £, WHME OGS LR IRE,
VAR — 3 8 4k A0 A 4 , ETMMD 489 2 474 MDA-MB-231 #mie e £ % . #KEH 6.25, 12.50, 25.00 pg'mL ' # ETMMD
T8 25 FASUIRE a0 e, MDA-MB-231 478 =,

K BASECHIEL MRS ; AtEE-RiESH; MDA-MB-231 4aft; A K¥rd); BoiFs

hE S %S R284.1; R285.5 XHEARERD: A NEHS: 1007-7693(2014)08-0911-05

DOI: 10.13748/j.cnki.issn1007-7693.2014.08.002

EETH: WK ARFEHES B H (20872110)
TEHEN: Kgyl, 5, WL, B Tel: (0518)85895408  E-mail: sxk581214@163.com

r [E I 2527 2014 4F 8 HEE 31 45265 8 Chin J Mod Appl Pharm, 2014 August, Vol.31 No.8 -911.



GC-MS Analysis of Volatile Components from Trunk of Michelia Macclurei Dandy. and the Inhibition of
ETMMD on Growth of MDA-MB-231 Cell Lines and Its Apoptosis-inducing

SONG Xiaokaila, CAO Zhilingla, GUO Leilb, LI Zhihuala’z(].Huaihai Institute of Technology, a.College of Chemical
Technology, b.College of Marine Sciences, Lianyungang 222005, China; 2.School of Chemical Engineering and Technology,
China University of Mining and Technology, Xuzhou 221116, China)

ABSTRACT: OBJECTIVE To analysis the volatile components from extract of trunk of Michelia macclurei Dandy.
(ETMMD), and explore the inhibition of ETMMD on growth of MDA-MB-231 cell lines in vitro. METHODS The volatile
components from ETMMD were extracted with steam distillation method and analysized by GC-MS. The relative content of each
component was calculated by peak area normalization. The inhibiting action of ETMMD on growth of MDA-MB-231 cell lines
in vitro were examined by MTT assay, and the apoptosis-inducing of ETMMD on MDA-MB-231 cell lines was explored by flow
cytometry assay. RESULTS There were 42 peaks were detected, in which 41 compounds were identified, which made up
99.73% of the total volatile components. From MTT assay, the inhibition rates of ETMMD on growth of MDA-MB-231 cell lines
in vitro were observed in concerntration-dependent manner, and the apoptosis-inducing of ETMMD on MDA-MB-231 cell lines
was observed by flow cytometry. CONCLUSION The main components in the volatile components are sesquiterpene and
unsaturated ketones, unsaturated esters, unsaturated fatty acid ester and steroids, etc. ETMMD can significantly inhibit the
growth of MDA-MB-231 cell lines in vitro and significantly induce MDA-MB-231 cell lines apoptosis.

KEY WORDS: volatile components of trunk of Michelia macclurei Dandy; GC-MS analysis; MDA-MB-231cell; inhibition of

growth; apoptosis-inducing
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Thermo Fisher Scientific); TR-5 MS f1 9 B4
(30 mX0.25 mm, 0.25pum); FFEL(Hr4l).
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AR, T 4 CORAT, BIASEIR]. BT R
HEFFRWA T 10% K2R M55 1) RPMI-1640 £ 37
$, Hh DMSO &Kk E<0.1%.

rhE BLACR I 25% 2014 4 8 H 5 31 54 8 1Y



2.5 4 A B IR AN EE I s

N FL RS 41 2 MDA-MB-231 3% T RPMI
1640 3 P (% 10%L- 45 2 Bk % 10 i 2F i v
100 U'mL "' %52, 100 UmL ' 8% %). 204
WU O RTE T Rk AR, WKIE R 5% 107
AmL™ 96 AL P AEFLANA 100 uL 21 H 898 (5
fL5X10° AN ): dHHAE 5% CO,s 37 CHAETR
9% 24 he e FRILMRE 2 ETMMD(6.25,
12,50, 25.00 pgmL YZEFrd& ki, A mA
100 L AHRY. 75 2R R 3

SRIG, ARG S ETMMD [ 20 uL
EtOH-H,O(1 © Q)W IR o B4 e 20
BN 20 pL (8 EtOH-H,O(1 © 9)¥ . 40 1o 1 4k 25
Rige 12 h, )RR 3-(4,5- - FFEWEME-2)-2,5-
TR BEOH- VR AR DU M (MTT) 34 Ji S 56 00 5 41 i 1)
ARAH I, 20 pL () MTT B R 22019 (5 mgmL ™)
InEEEFLR, gk SE7E 5% CO,, 37 CHEFE 4 h,
B S 850 (1 500 rmin )5 min LAYTE 40 i Fl
MTT &5 o 250 g INBEAL P B BV 150 uL,
SRIG N 150 uL — H 3L H(DMSO) LA MTT
giidy. PHCE TR G4 FIRS 10 min, 24
J5 B T EEFRA FAE 490 nm W5E . MBEARACGE:
REALIY A (E(BOCREAR)

PALLR 2 3ok S 40 M il 28 . il B A= KA il
=0 LTI 28 1)°F-34 A (E-F 25 2000 8 1738 4
{E)/%F BEATIIE (1)1 32) A {H X 100%.

KA 3 URSELG (1) -S4 MH, RS E0 [R) 4149 3
AR
2.6 It A ARASCRY WU A Y T AR Ak

YIS 2% SCOR T VERT . 3% “2.47 TR J7
EIATH G R, S ETMMD fEH] 48 h ),
WX 4L, ETMMD &R 4L ign i, H s
70% LT [E € 12 ho B5.057 F3F, 300 H i it 38,
0.5 mgmL™ ) PI Y5 10 uL, 4 CHEEY
30 min, Y40 ML AT 40 M T AR A . SN
23 K.

2.7 Gl Ab R

S B UK ] SPSS 17.0 GE it A 34T 407
TFEERL R Y+ s FoR, LL P<0.05 WESH
gt e Lo
2.8 4if
2.8.1 ETMMD W# K 1 853 1) GC-MS 73 #r 45 R
Fio “2.17 J “227 WUF T 4&AE, X ETMMD 4%
o E BRI 252 2014 4F 8 145 31 %4 8 1]

RNERIY BEAT GC-MS 73 HT, FRAG AR AL B3
S TURE LK 1. @B 1A, BRI GC 4%
PEN LGB 42 AN, T SRS R AT T
FIHIMAE NIST 02 i Ak, I Hik,
Jiaig bo s AR S RESE TS T HEAT B LE R, i
W T AR — A VR T S5 20 40 IR AT it 2 4, )
DREE 41 MEEY), ST SR,
R B IS TRDRIARDOS P72 2 8 AR 1

F1 BEEEOHNELEATF RS

Tab. 1
macclurei Dandy.

The volatile components from trunk of Michelia

27 QP ER

PN 4 W T
N min &
1 CyoHs Z% 15.23 0.05
2 CpHypp  2-H2£Z%(2-methylnaphthalene) 1834  0.13
3 CysHy 1,4-FLFA 4% (cadina-1,4-diene) 19.26  0.81
4 CisHy  5-8HBRIE (5-amorphene) 19.96  1.59
5 CisHas  B-Migs i (B-clemene) 2046 1467
6 CisHy MW\ (isoledene) 2093  5.31
7 CisH A1 17 #i(caryophyllene) 21.31 1.34
8 CisHy o-75 745 M (a-bergamotene) 21.50 0.27
9 CisHy  B-fi52F/K 7% (B-sesquiphellandrene)  22.04  3.91
10 CysHa -2 35 % (a-curcumene ) 2279 2.8
11 CysHa 8-/ F i (8-selinene) 2298  1.07
12 C5Hy B-J7 T} (3-selinene) 23.13  1.61
13 CysHay - 2% 114 (a-muurolene ) 2328  3.47
14 CisHy  B-ZL7LZ%%(B-bisabolene) 2342 561
15 CisHay 3-FL#A i (8-cadinene) 23.74 241
16 CisHy 235 [ B Mi(cadina-1,3,5-triene) 2391  1.07
17 CisHyo  1,1,3-= HIE-3- 2R LRI 2832 534
18 CisHy0, /K E i i (shyobunone) 3029  5.14
19 CisHpuO  KMA47 Tl (longipinocarvane) 3242 027
20 CisH3a0p 9-H/NERIGIR L1 33.60  0.80

21 CigH360, K#ME 2.1 (palmitic acid ethyl ester) 33.82  14.65
22 Ci9H30, LR L Fis(ethyl heptadecanoate) 35.67 1.34

23 CyHs0, YEIMPR 2T 36.95 13.23
24 CyHss0, MR Z.TH 37.03  8.53
25 Cy17HpOs B-IAER %5 N BE(B-cyclopyrethrosin) - 38.14  0.53
26 CisHyO5 HUEAG 2 3873 0.53
27 CyHuO, TJLElR L EH(ethyl Nonadecanoate) 39.18  0.27
28 CyHzuO  IFE=-bfiE 39.81  0.21
29 CynHuO, AR LI 40.83  0.53
30 CyHyO, THJIGHR L1 4241 013
31 CayHssO4 A2 FHER —(2-Z3 0N 43.08  0.75
32 CuHusOr 1 hEMR TR 4394  0.53
33 C9HpNOs | P K (carnegine) 4418 027
34 CyHsy0p  —HPULERR L1 46.83 023
35 CyHuO A4, 6-JHES 4l 4991 043
36 CpHiy — H1§-3,5- 4 51.88  0.11
37 CyoHsoO  B-7+ S 57.98  0.08

38 Co7HysO  4-JH {5453 (4-cholesten-3-one) 59.20  0.08

39 CyHyO W[4 i (4,22-stigmastadiene-3-one) 59.98  0.08

40 CooHyO  HH§-3,5-4-7-H 60.94 037

41 CypHyO  B-HRF R4 62.40  0.53
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Fig.1 Total ions current chromagram of the volatile
components from trunk of Michelia macclurei Dandy.
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AMVER B AR BAEIE . g RN 2.

TEBIE BB N W, BRI MDA-
MB-231 41l /iti % HAuish, 2RBE LA, 4500775 i,
i AE S, 24 ETMMD )% 25.00 pgrmL ™
i), MDA-MB-231 4l il (18 K AR i AR Ak, 4
L5 RSN , 1T 2 0 P M S 28 . 54 2B i A
TERHE R, SR WK 2. ZiREN], fEHIKRE T,
ETMMD &ERH 205 MDA-MB- 231 41 il A= 1 .
2.8.3 ETMMD xf A FLIRE 41 e MDA-MB-231 i

MDA-MB-231 4fi fa i 1215 5 5 23R BEAOB G R,
Al S NFLRE 41 . MDA-MB-231 T2, 4
ETMMD ¥ & % 25.00 pg-mL ™" {F F 40 /2 48 h )5,
kA G2M B, 400 T FR Ik 88.44%
(P<0.01), #iF K3 FIE 3.

%2 ETMMD xf A FLJRJE 40 il MDA-MB-231 4 K #4071 %
fER (X £s,n=3)
Tab.2 The inhibition effection of ETMMD on growth of
MDA-MB-231 cell lines(x + s , n=3)

ETMMD ¥ &/

41 0 AfH I /%
pg-mL
ETMMD 25.00 0.282+0.029" 59.06
12.50 0.341+0.027" 50.68
6.25 0.422+0.036" 48.97
2 R AL 0 0.687+0.024 0.00

s 5 AN AR, VP<0.01,
Note: Compared with control group, "P<0.01.

A B
B2 & BH5 T WA ETMMD *f A JLJE & 47 it MDA-

MB-231 y#% fE F (72 h, 400X)
A-FPEXT 4L, B-25.00 pg'mL ™" f) ETMMD.,

Fig. 2 Inhibition effection of ETMMD against MDA-MB-

231 cell lines(72 h, 400 X)
A-negative control group; B-25.00 pg'mL™" ETMMD.

Fz 3 %WE ETMMD %% MDA-MB-231 48 T & 2

E(Xts,n=3)
Tab.3 The tatol apoptotic rate of MDA-MB-231 cells
treated with different concentrations of ETMMD( x x5, n=3)
Ei | T2 /%

3 o R 3.70+0.03

ETMMD 6.25 pg'mL™" 30.60+0.04"

ETMMD 12.5 pg'mL ™" 56.61+0.04"

ETMMD 25.00 pg'mL™" 88.44+0.05"

T HPIEX AL, VP<0.01.

Note: Compared with negative control group, "P<0.01.
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Fig.3 The apoptotic rate of MDA-MB-231 cells treated with different concentrations of ETMMD
A-negative group; B-ETMMD 6.25 pg'mL™"; C-ETMMD 12.50 pg'mL""; D-ETMMD 25.00 pg'mL "
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