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Abstract:[Objective] To compare the in vitro antitumor activity and components of Lamiaceae Isodon, and to elucidate the antitumor pharmacodynamic
substances of Lamiaceae Isodon.[Methods|The ethyl acetate extracts of aboveground and underground parts of Lamiaceae Isodon were prepared, and thin
layer chromatography (TLC) was used to study the composition differences of their different medicinal parts. MTT method was used to study the inhibitory
effect of different samples on human breast cancer cell MCF-7, and to screen out the species and drug sites with anti—tumor activity in vitro. Effective
ethyl acetate extract was incubated with reduced glutathione (GSH), and the changes of components before and after incubation were analyzed by ultra
performance liquid chromatography (UPLC), so as to determine the possible chemical structure categories of anti—tumor efficacy substances.[Results|The
chemical compositions of aboveground and underground parts of Lamiaceae Isodon are different, especially, Isodon amethystoides (Bentham) H. Hara and
Isodon macrocalyx(Miquel) Kudo are significantly different from other plants of the genus. The best inhibitory effect on MCF-7 cells was found in the
aboveground part of Isodon macrocalyx, 50% inhibiting concentration(ICs) was 8.29ug *mL™. UPLC analysis showed that GSH binding components were
present in the sample, which might be Michael acceptor molecular diterpenoids.[Conclusion] In this study, it was found by screening that the aboveground
part of Lamiaceae Isodon from Zhejiang Province had strong antitumor effect, and its antitumor active substance was Michael acceptor molecular
diterpenoids.
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B CHTTL A 25 J ALY (2015 JRO) )™eak , 2 & 2%
32 (Rhizoma Isodone) XA 833 M ZFf =L, HOR A
S ) T 21 S R Al 2 3 I () Je R A 0 1) T
RN 11577

1 v IR Z AR 53T (Michael acceptor molecular) /&
A B R S W, T R S vl R B R AR Y
—RAB Y, S R R FR AT Y B R R
RN 58 RIS v (Michael addition reaction)®?,
C A WF ST HRIE , 75 25 5 R AR TP A7 R ) e DL e 42
B 2R S R AR AR B R KK R
LR AN SZ A G W) AT SR T HOHT
PERLH] S D PR exo— 1 FHRERR AR SE F A OC | 45
P AT 5 S B 1R vh i S B R AR 0 AR A R AR 1A R
SIS, AT J 7 H e ) B0 e g 3 >0 g A vl
41 i B9 A T R AR Bt H K (glutathione , GSH) & A
I, BEAR A0 GSH K ¥, 5 1 40 i 32 45 S FE T,

IS8T AR T 2% S T AN ) AE 490 B4 47 e 98 % 1
FIH R AT RE & A7 B A RORLY 2B U™ A TR 7
Toft e 255 SR SR ALY, X AN [) A A BB A A R0 5
22 IEAT T WRSE, I X0k e D1 7e A2 e L il 2 30 i /K
ARG TR A RO o BEAT PGB B, AW A
B LT e 255800 5, O SR W58 30 e ZRK A2 AR 1 T
J3 ) e R LR 4 8L B
1 #M#EFIFE
1.1 k25 FAK [Isodon amethystoides (Bentham)
H. Hara], % k% %32 [london nervosus (Hemsley)
Kudé], 7 KM [Isodon rubescens (Hemsley) H. Hara]
K A WLHUN TG 2 X KB HFZSE [Isodon longi-
tubus (Miquel) Kudd], K 2 & 45 ¥ [Isodon macroca-
lyx(Miquel) Kudo]>& B #7 VL HH 7K Je 5% i A3 e 45 5 2 20
545 ¥ [Isodon lophanthoides (Buch. Ham ex D. Don)
Hara], U<xF%53% [Isodon macrophyllus (Migo) H.
Hara] % [ VLA 0 1 IF AL B dr A S A7 3 v
225 R AR AR
1.2 FEAUE  H & RO @35 U8 T 56 [ Waters
N W, A 3% N Waters ACQuity UPLC C18 #E
(2.1mmx100mm, 1.7pm) ; 8 IG5 VKA O 56 (5 Forma
N7 b s MK =3 BRI T 22 [E Thermo Labsystems
22 5D2012 Plus £ 2K o /MR SO AL T B
g 2 R AAR A
L3 FELGH GF254 W2 2 M R AR W T 75 15 1
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AL T A (S T11254)  FEE 2 FEEW T
W BT AL T A Rl (HE S cM116126,A119010,
B135387) ; DMEM %33 3 | JiE &5 1 il 34 1 T 36 [ Gib-
co 4] (L5 112100046 ,25200-056 ) ; JC 37 A fif 24
1ML 7 " F 25 [E Hyclone 22 /] (#t % :SH30084.03);
MTT 3 ] W F 3 E Amresco 2y 6] (it 5 97062 -
376); — H FL WK (dimethyl sulfoxide , DMSO) & 3 [H
Sigma 2\ w7 i (4165 : D2650)

1.4 UMbk AR ZLAR 40 MCF-7 W+ L ifg iy
WFA R A R R o v b e 25 K2 24 38U 5T T
PEHE, SRAE 10%70 3 R AR IR 4 75 1 DMEM 58 4
B FR3E AE 37°C,5%C0, 51 T 3%,

1.5 Jrik

1.5.1  FEahil e HCE Pk s S 429 200,
BHE T LL 95% £ 1% 1 600mL (2 8 1) Bl i #2 B 3
K, 45min/IR, G 9 3 RBE IO & T e % 78 2 AL L, 98
7R I OB 2 AT KR 2 229 100mL, in %
IR ORI 3 IR, &1 G SR A OO 8 T
ERE 78 KA L R ZE & M O TR £ g &2 4+, B A%
PR F A TR CTRIEEY (LLT R FR
INE1),

[F] B 7k ) 4% b Dk A S S M T R 4R L
(INE2) ; KA A AT I b F &6 40 42 By (1ILO1 | 1-
LO2); KEFZ M I MY (IMAT 1-
MA2); & A58 [ 1l T 3540 32 U (TAM1 TAM2) ;
LA RS SR B (ILST) KA b | H T
3 $2 Y (IRUTL (IRU2) Ul < 75 28 SR 4l 1 3t T F
I (IMS1 . IMS2) .

1.5.2 T2 @058 20 Bk SRR 58 A [R)RE 2 350 1)
S ONHEIERFERE L Z B i 25 e A
13 Fl 4 45 3 J A8 ) 4 B 14 A7 38 )2 €838 43 BT (thin
layer chromatography, TLC) iR . S5 13 R i S 7E
[A]—3 GF254 fEMC T Z M b, LA il k- 2 1R £ T 3:
2IRBERCNEITH, R 24 9em,, £ B IF 3 Bt 1
J& , T 254nm LAMT T KR, 1985 B — B 5 0 W
B, 110°CHI A 2 b £ 355 W

1.5.3  MTT 35000 22 AN [R) A b B2 U T ek 92 240 J 1) 417
WIVER A KRS R HLA F 6 500k K i 8
LRI AN MCF=7 , il 40 %% 2 R 1x10° 4~/mL ()
0 MR, AP T 96 FLAR ., AL A 41 i B R
100 L, HEHILA LL DMSO 75 fiff 19 AN [R) A i 4 SO 1 M
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10 L, DASE SR AN R ARELU 2000l B4 FE 5L i E 6
AN AL TR 35 B P4 o) R 2 A4 A i R AL L
A A i B R $h 22 M (phosphate  buffer saline,
PBS) #M 2 1A B 5 245 1 0 B Ry R B 41 i) 8% 5% 3k A
DMSO™!, #%3% 48h J& , L MTT 3£ K1 570nm % K 4b
(1) 6% JiE (optical density, OD) A, 7155 41 fita 3% 58 31 61
(%) FPF BN il e £ (50% inhibiting concentration,
1Cs0) o AT ARG MK (%)=[1- (0D sppe s~
OD ¢ )/ (OD gypiaanzn—OD 5y agmean ) 1x100% o W35 240
L 154 5 400 1 3255 1Cso

1.5.4 SO G5 T MR MTT 35 P4 DU 25
B, REEE IR A4 MCF=7 41 335 41 il 25
AR FL AR S 0 B 0 AR R R e R A
ARHL RSy HEAT SR SRR, R FH M e RO A £ 1
(ultra performance liquid chromatography, UPLC) X}
KEFZRFW EFH AT T 00 B IMAL Smg it
Fi5 ImL BE v B 8 Smg-mL (% B B35 7,10 000r/
min Z.0 15min, BCEERIETHT, SRR 1wl i
IR :30°C; FEARIRFE :25°C; REINYE K .220nm; I .
0.25mL-min™; 3t S AH . K= Z G 3 6 5 . 0~1min 25% .
i 51~21min 25%~85% £ Ji§ ;21~23min 85% & I ;
23~24min 85%~25% L& ;24~2Tmin 25% LN,

1.5.5 GSH #E 87 ¥ IMAT B 5 B A 20mg -
ml™ BV, B 40 A = (5 Ok ) S Y e
48 2 [ Tris(hydroxymethyl)aminomethane ~hydrochloride
Tris—HC1] Z& W% —GSH 360uL 1E 5254, L pH=
8.00 1Y Tris—HCI Z& M /Ay B Xf B, 37°C S i 2h,
10 000r/min &5 .L> 15min, H_E¥ERIEFT UPLC 4347,
Ik IER 154,

1.6 Zit“#4rFr  RH SPSS 23.0 Giit kit 1748
FFEA T . TR R xts 67, 2H 8] HL 8RR B
R ZS, LLP<0.05 WEFAGIH¥E L,

2 H#R

21 #HEE TLC KIREE R & HEdh TLC K iR 45 R
WLE 1, B 1~13 43 5] A INED L INE2 ILOT | I-
LO2 . IMA1 IMA2 IAM1 .JAM2 ILSI .IRUI .IRU2,
IMS1.IMS2,, #b b #8453 7F 254nm 70T #EAT R ;
H B AT B A5 LA 1% R - B RS VR WO B ] H
JCNEBCNIE W, H A AR INET(AL) (ILO1(A3)
ILS1(A9) . IMS1 (A12) A — Ak B 5 5 Fl— > B
BEAS  IMATL(AS) B2 Ho Al B3B3 FE 2 — R B (0
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BE 5,1 TAM1 (A7) A1 IRUT(A10) AR 350 H 30— 4%
HPEIRAS BIE R MU AR AR BE AL LL 1900 fR -7
VSR R ) H OGN BRI R S INE2(B2)
Jc ] WBE A ILO2(B4) . JAM2(B8) .IRU2(B11) .IMS2
(B13) hiflify — 4 (B 5, TAM2(BS) b3 i A5 — i 4
BEsi, 10 IMA2(B6) A A —Fr BB AT,

2.2 KR X MCF-7 40 il /8 e MTT 3%

A

L . | : . . . ' ' 3 5 . :
BINGSBO = B3 B4 Bs. B6 B7 B8 B9 B0 Bll Bl2 Bi3

T AL 254nm SEAMT T AGIATR B 195 FE -7 T E B R H
oKL IREE R
Note: A. Inspection results under 254nm UV light; B. Inspec-

tion results of 1% sulfuric acid—vanillin developer under sunlight
Bl 1 &# 6 TLC KR 4s

Fig.1 TLC inspection results for each sample

o W A A i 6 MCF=7 4 M i 30 AR, DL 1Cs<
30pg - mL™ A ZLFE A, F 5F 1C5>30mg - mL™ B FE
SARTEE S IAh INETILOT IMA1 IRU1 IMS1 BE#Z 1)
il MCF-7 4 g A= &, Horf IMA1(IC5=8.29wg - mL™) 1l
il VE F e (P<0.05) . L 1,

2.3 UPLC 234 i MTT & 45 S5 13 & 28
BT IMAL EAE&EEN, B REFRXRN
CHRITAS w25 1 1B TE (2015 B YV 2 B Hh 24 7 4%
KM RIEHY) Z — B LL UPLC X IMA1 #E47 T 6
FEHT, O GSH 48T Hr Se 0 8 R 5, 45 R W,
IMAT #6413 Bl £ Z AL 2R B4 (W 1~06 13), Horrig

>~

1 U2 K3 6 I 7 I 12 06 13 SRR WA 2,

T 25, S, (b1 X0 07 3 7 3 26 A % TH G N0 T ek O O T S 3 S S TR T
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F1 FEEMIT MCF-7 HAaILEHNHI1EF L8 ( x+s,2=3)
Fig.1 Comparison of the proliferation inhibitory ability of /sodon species on MCF-7 cells (x+s,7=3)
ez BEdh 1Cs( pgrmL")
1 INE1 13.1°
2 ILO1 24.8°
3 IMA1 8.29
4 IRU1 14.7°
5 IMS1 17.7

5 IMAT H#,"P<0.05
Note: Compared with IMA1, "P<0.05
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24  GSH #EH 7t SCH 40K IMA1 5 GSH 4
44 it UPLC 23 745 21 3A 5 B M R IMATL
5 Tris-HCI 454,181 UPLC #7432 & 3B, E—24
5 B e ko B 1 R 25 SR AT LA, FIWT PR S A
TE 58 RS2 K5y T2 o, Forpr e 1 04 2 FHIg 3 &g
I 4 WS BEGORUN U 6 IR T SE A TH R g
8 UG O A7 Frii/IN W 11 W 12 A58 4 K, R k) By
XL AW GSH KA T A AR A9 3 7 2R N Al
N7, W 1 W 2 NI 3 DI S AR IR U 4 S
g 6 U 7 W5 8 W9 W 11 IE 12 R i R Z R

T WL 3C,
3 it

AWFFEIE ] T WA 7 00 7 M s S R
FEAS A b 3R 3 R R 43, PR S0 2 SR B A1 Bt IR
Ml BEAS R A B A B0 A PR, LA AR 255, o T 7
I AR AR/ B AR TG i o A A8 A R i DRI o
&1 13N . 24l il XA, B TR IE
P 2 S IR A AL 2 i 9 25 5%, JF @ MTT ik
IS N U L B A ML MC =7 (il 36 P, 45 5342

12

14 16 22 24

Bt i) (min)
2 220nm T IMA1 UPLC 73 #7 %
Fig.2 UPLC analysis spectrum of IMA1 at 220nm
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N IX AR ) 1 Hl L R A A — P T A R
A LR PR T M i TLC 25 AR
ARV FEA SRR TR TR BOH A Ak 2 1 43
SRR E KR SR e 5 R R 5 HAh A%
KEAY LA B 25 5 B HE VO E R RS
2SR AR B BT b g ORI T 1) i AR o A Jo
fih, i —20LL GSH M#R%E B IMA1 5 GSH 2 [w] 597
F T B A o 1 AR A R S U R A
S I SEIRZAR G FRYIT . 45 50 KA NS g
3 5E IR Z A B BRI E e B 5 B 2R
BEMR K A AR DT AR B0 M 5 4 (g 47 ek g 3 k) o
FE AR 5T 2 B 0 5 2K IR s N i 2RI e 5 4 b o
T PEAAAE IE A G , IR UL 3 i 6 Al 7 fb A4l
e EL A BAF BT G (B G

B AR R AR Y b K A 10 DL 58 A2 Joe 2 ik 2%
BRGS0 I, 2 28 o R — 2SI R A7
o+, B GSH #REF 454G SO AT 1 IMAT o & A4 7]
55 GSH I W U7 25 #it Jk & AE 38 5 7R s s g ) 49 It
REAE (75 20 i b GSH ZK-F-RRR, AU R R, &
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Note: A. UPLC analysis map of IMAI+GSH solution after 2h incubation; B. UPLC analysis map of IMAI+Tris—HCI after 2h incubation;

C. Comparative analysis map

K3 GSH %I & J5 UPLC 73#7
Fig.3 UPLC analysis after GSH probe incubation

R RAEY) E AW DL FEAZ B B T, % R
a—B AL PTG, S — I IR Z ARy T,
GSH Sy 2R A0, Al LA 36 o e A T st B v
L0 A5 F W IMAT 9 3 88303 58 7K 32 AR 73 1 O X gk
D FERobe B —wh2E, 1ER M T 38 B A7 e 4%
IMAT R RGBT G T o R AR T4 R R
W32 7 05 mT PRk B 8 vh T SO RS2 AR 1 R R 2k
B X 0 B RIS T S B R I B TR O S A
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